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November 28, 2018 
 
David Schaeffer Engineering Limited 
600 Alden Road, Suite 500 
Markham, Ontario L3R 0E7 
 
Attention: Mr. David Schaeffer, P.Eng. 

 
Subject:  Bronte Green Subdivision / Region Headquarter Lands        our file: 1051-12 

 
As requested by your orifice, we have evaluated, based on the provided information as described below, the 
required volumes and release rates for a proposed 1.009 ha commercial development block and for an existing 
Stormwater Management (SWM) facility on the Region Headquarter lands. 
 
Through the settlement process, it was determined that Bronte Green would acquire approximately 1.45 ha of 
land from the Regional of Halton Headquarters, north-west of the Regional of Halton South Operations Centre. 
These lands under existing conditions are used by the Regional Works Department for staff parking and 
equipment/resource storage, and are treated for enhanced quality control and 25 mm and 2- to 100-year quantity 
control by a wetland SWM facility. The wetland treats a total drainage area of approximately 5.75 ha under 
existing conditions and outlets to Bronte Creek via a pipe and swale through the Regional of Halton South 
Operations Centre. This existing pond design is as per the May 2001 SWM Report, South Operations Centre by 
Totten Sims Hubicki Associates (TSH). 
 
Under proposed conditions, approximately 0.527 ha of the existing drainage area to the Region Pond acquired 
by Bronte Green will be reconstructed as Streets B and K of the proposed Bronte Green subdivision, runoff from 
0.480 ha of which will be directed to the proposed Bronte Green SWM Pond for treatment before discharging to 
Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road. Refer to the June 2017 SWM 
Report for the Bronte Green Subdivision and the June 2017 Design Brief for the SWM Pond for the Bronte 
Green Subdivision for further details.  
 
The storage available in the existing Region Pond will be reduced by the development of Streets B and K. 
Furthermore, the remaining 0.921 ha of the existing drainage area to the Region Pond acquired by Bronte Green 
will be reconstructed at a higher percent imperviousness as a commercial block, along with 0.088 ha of external 
land within the Bronte Green subdivision. Note that the 0.088 ha of external land is undeveloped and drains 
uncontrolled to Bronte Creek under existing conditions.  
 
Under proposed conditions, it is proposed that the full 1.009 ha commercial block drain either to the Region 
Pond (Scenario 1) or to the outlet pipe of the Region Pond (Scenario 2). On-site storage on the commercial lands 
is proposed to ensure that proposed conditions outflows from the modified Region SWM Pond under Scenario 
1, or from the modified Region SWM Pond and commercial block under Scenario 2, will not exceed target 
outflows as defined in the May 2001 SWM Report, South Operations Centre. Modifications are also proposed to 
the outlet controls of the Region SWM Pond to meet quality and quantity targets based on the reduced storage 
available, and to maximize use of storage up to the existing 100-year pond level of 124.55 m documented in the 
May 2001 SWM Report, South Operations Centre. Refer to Figure 1 for the proposed conditions drainage areas. 
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HYDROLOGIC MODELLING 
 
The design of the existing Region Pond was evaluated in the May 2001 SWM Report, South Operations Centre 
using the OTTHYMO program, the 25 mm 3-hour Chicago design storm, and the 2-, 5-, 25- and 100-year 4-
hour Chicago design storms. Proposed conditions have been assessed using the comparable SWMHYMO 
program, with the same rainfall events for consistency. Modelling parameters consistent with the May 2001 
SWM Report, South Operations Centre modelling have also been used for consistency, as summarized below: 
 

- Infiltration modelled based on the SCS Method and a modified Curve Number (CN) of 78 (consistent with 
an urban grassed area in fair condition with Soil Group D); 

- Initial abstraction values of 2 mm for impervious area and 5 mm for pervious area; 

- Manning’s n values of 0.013 for impervious area and 0.250 for pervious area; 

- Slopes of 2% for both pervious and impervious area; and 

- The method used in the May 2001 analysis to calculate length parameters LGI and LGP are unclear, 
therefore LGP was set to a typical 40 m and LGI was calculated as [Area / 1.5]0.5. 

 
Percent imperviousness values of the remaining existing drainage areas to the Region Pond, including the pond 
block itself, were measured based on the site plan provided by DSEL and shown in Figure 1. The pond was 
modelled under free outfall conditions in accordance with the May 2001 SWM Report, South Operations Centre. 
Percent imperviousness for the commercial block was calculated based on a runoff coefficient (C) of 0.90 
provided by DSEL, where C = 0.7 x imperviousness ratio + 0.2. The stage-storage-outflow relationship for the 
Region Pond was modelled based on stage-storage information provided by DSEL and the orifice equation. 
Refer to Attachment A for SWMHYMO model input and output files. 
 
 
QUALITY CONTROL 
 
An enhanced protection level (80% long-term suspended solids removal) will be provided for quality control in 
the Region SWM pond in accordance with Ministry of the Environment (MOE) standards.  
 
The permanent pool has been verified in accordance with the requirements of Table 3.2 in the March 2003 
Ministry of the Environment Stormwater Management Planning (SWMP) and Design Manual. Based on a 
4.751 ha drainage area with an average imperviousness of 88%, under the more critical Scenario 1, a minimum 
of 104.00 m3/ha of permanent pool volume must be provided. The required permanent pool storage volume is 
calculated as follows: 
 

(144.00 m3/ha – 40.00 m3/ha) x 4.751 ha = 494 m3 
 
The modified facility will have a permanent pool volume of 500 m3, which exceeds the required volume. In 
accordance with the SWMP Design Manual, the pond should have a permanent pool depth between 0.15 m and 
0.30 m. The existing facility has been designed with a permanent pool depth of 0.30 m at an elevation of 
123.40 m, with a 1.0 m depth in the forebay. 
 
The quality control volume is based on a volume of 40 m3/ha. The required quality control volume for the 
4.751 ha drainage area, again for the more critical Scenario 1, is calculated as follows: 
 

40 m3/ha x 4.751 ha = 190 m3 
 
The quality control volume is contained within the extended detention volume of the modified pond at an 
elevation of 123.529 m. The extended detention volume of the pond is 1043 m3 at an elevation of 124.00 m. It 
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was found that, based on standard MOE equations, the drawdown time of the extended detention volume in the 
modified facility is 22.25 hours based on the existing 120 mm circular quality control orifice at an elevation of 
123.40 m. This drawdown time is less than the 24 to 48 hours recommended by Ministry of the Environment 
guidelines. It is therefore proposed that the existing quality control orifice be replaced by a 100 mm circular 
orifice at an invert of 123.40 m under both Scenarios 1 and 2. The extended detention component has a 
drawdown time of 32.0 hours based on the revised quality control orifice, which is between 24 to 48 hours in 
accordance with Ministry of the Environment guidelines. Drawdown time calculations are presented in 
Attachment B for Scenario 1 and Attachment C for Scenario 2. 
 
Note that the quality control orifice is set at an invert of 123.40 m in the outlet pipe of a 600 mm x 600 mm ditch 
inlet catchbasin, where the grate is set at a 2H:1V slope with a bottom elevation of 123.40 m. This outlet pipe 
then connects to a second 600 mm x 1200 mm ditch inlet catchbasin, where the grate is set at a 2H:1V slope 
with a bottom elevation equal to the extended detention elevation of 124.00 m. The quantity control orifice is set 
at an invert of 123.40 m in the outlet pipe of this second ditch inlet catchbasin. 
 
Under Scenario 2, quality control for the 1.009 ha commercial block draining directly to the outlet pipe of the 
Region Pond will be provided by an oil-and-grit separator. An oil-and-grit sizing report for the commercial lands 
is presented in Attachment E. 
 
 
QUANTITY CONTROL 
 
Under existing conditions, quantity control for the Region Pond is provided by a 240 mm circular orifice at an 
invert of 123.40 m.  
 
Under Scenario 1, it is proposed that the outlet structure be modified such that the quality and quantity control 
orifices operate in parallel rather than in series as described above. It is also proposed that the existing quantity 
control orifice be replaced with a 350 mm circular orifice at an invert of 124.00 m, in order to maximize outflow 
from the pond up to the allowable release rates, thereby minimizing the amount of storage required in the 
upstream commercial block.  
 
The 100-year pond level will be 124.496 m under these conditions; less than the existing conditions 100-year 
pond level of 124.55 m. Refer to Attachment B for the revised stage-storage-outflow relationship. The Scenario 
1 Region Pond operating characteristics and required on-site storage in the commercial block are summarized in 
Table 1A below.  
 

Table 1A: Summary of SWM Pond Operating Characteristics (Scenario 1) 
Pond Pond Lower Upper Allowable Pond Pond Commercial Commercial

Component Inflow  Elevation Elevation Outflow (1) Outflow Volume (2) Outflow Volume
  (m3/s) (m) (m) (m3/s) (m3/s) (m3) (m3/s) (m3)

Permanent Pool  N/A 122.400 123.400 N/A N/A 500 N/A N/A
Quality Control N/A 123.400 123.529 N/A 0.006 190 N/A N/A

Extended Detention N/A 123.529 124.000 N/A 0.016 1043 N/A N/A
25mm/3hr Chicago 0.207 123.400 123.827 0.020 0.014 699 0.006 197

2yr/4hr Chicago 0.689 123.827 124.042 0.040 0.030 1132 0.009 297
5yr/4hr Chicago 1.000 124.042 124.122 0.070 0.056 1308 0.022 335
25yr/4hr Chicago 1.440 124.122 124.293 0.127 0.112 1700 0.055 402
100yr/4hr Chicago 1.955 124.293 124.496 0.206 0.171 2212 0.105 500

(1) Refer to Tables B-7 and B-8 of Attachment B for target release rates. 
(2) Volumes are active storage only for all pond components except the permanent pool. 
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Similarly, under Scenario 2, it is proposed that the outlet structure be modified such that the quality and quantity 
control orifices operate in parallel rather than in series as described above. It is also proposed that the existing 
quantity control orifice be replaced with a 200 mm circular orifice at an invert of 124.00 m, in order to minimize 
outflow from the pond, thereby minimizing the amount of storage required in the commercial block to meet the 
combined allowable release rates. The 100-year pond level will be 124.495 m under these conditions; less than 
the existing conditions 100-year pond level of 124.55 m. Refer to Attachment C for the revised stage-storage-
outflow relationship. The Scenario 2 Region Pond operating characteristics and required on-site storage in the 
commercial block are summarized in Table 1B below. 

 
Table 1B: Summary of SWM Pond Operating Characteristics (Scenario 2) 

Pond Pond Lower Upper Allowable Pond Pond Commercial Commercial
Component Inflow  Elevation Elevation Outflow (1) Outflow Volume (2) Outflow Volume

  (m3/s) (m) (m) (m3/s) (m3/s) (m3) (m3/s) (m3)
Permanent Pool  N/A 122.400 123.400 N/A N/A 500 N/A N/A
Quality Control N/A 123.400 123.529 N/A 0.005 150 N/A N/A

Extended Detention N/A 123.529 124.000 N/A 0.016 1043 N/A N/A
25mm/3hr Chicago 0.207 123.400 123.810 0.020 0.013 667 0.006 197

2yr/4hr Chicago 0.689 123.810 124.020 0.040 0.019 1086 0.009 297
5yr/4hr Chicago 1.000 124.020 124.117 0.070 0.034 1296 0.022 335
25yr/4hr Chicago 1.440 124.117 124.298 0.127 0.057 1710 0.055 402
100yr/4hr Chicago 1.955 124.298 124.495 0.206 0.076 2211 0.105 500

(1) Refer to Tables C-7 and C-8 of Attachment C for target release rates. 
(2) Volumes are active storage only for all pond components except the permanent pool. 

 
The above results show that the provided release rates do not exceed the target release rates for the 25 mm and 
2- to 100-year storms. The maximum 100-year pond level is at an active storage depth of 1.10 m, and has more 
than a 0.3 m freeboard to the top of bank at 126.25 m. 
 
In the event of a blockage or a storm greater than the 100-year storm, the existing pond has a 3.0 m wide 
emergency spillway at an elevation of 125.00 m. However, the road elevations proposed along Streets B and K 
cut off this avenue for emergency relief, and as such it is proposed that an 855 m x 1345 mm elliptical culvert be 
installed at an invert of 124.85 m, above the 100-year pond level, for emergency overflow. Even assuming this 
emergency overflow is blocked, note that the Regional pond level is 125.292 m under Scenario 1 and 125.578 m 
under Scenario 2, and is contained within the pond. 
 
 
INTERIM CONDITIONS 
 
Note that under interim conditions, the commercial block is to be re-grassed, and will continue to drain through 
the Region Pond. With the proposed changes to the pond outlet controls described above for Scenario 1, the 
SWMHYMO modelling in Attachment A has confirmed that the interim release rates will not exceed the target 
release rates, and the 100-year pond level will not exceed the existing 124.55 m. 
 
To be clear, under interim conditions the outlet of the regional pond is to be modified to what is proposed for 
Scenario 1 only, not Scenario 2. 
 
 
FOREBAY SIZING 
 
The proposed SWM pond has been equipped with a sediment forebay with a length to width ratio of 
approximately 2.67:1, which exceeds the minimum 2:1 ratio specified in the SWMP Design Manual. 
Furthermore, the forebay area is 15% of the permanent pool area, and does not exceed one-third of the 
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permanent pool area as required by the SWMP Design Manual.  
 
Calculations for the minimum dispersion length, settling length and the average velocity are presented in 
Attachment B for Scenario 1 and Attachment C for Scenario 2. The forebay sizing is sufficient to meet settling 
and dispersion criteria. Note that the average forebay velocity slightly exceeds the 0.15 m/s specified by the 
MOE; however, this can be addressed with reasonable erosion control measures in the forebay. Please note that 
the dispersion and average velocity calculations were performed using the total 5-year inflow to the pond, in 
accordance with the May 2001 SWM Report, South Operations Centre. 
 
 
STORMWATER CONVEYANCE 
 
Under existing conditions, excess major system flows are stored in surface ponding or are conveyed overland to 
the Region pond. However, the road elevations proposed along Streets B and K cut off this avenue for 
emergency relief, and as such it is proposed that two 100-year intakes be installed on the remaining existing 
Region lands. Refer to Calculation Sheet 3 of Attachment D for the infrastructure required to safely capture the 
100-year flows at these locations, even under 50% blockage of catchbasin grates, where applicable. 
 
The 100-year flows from these Region lands, and controlled 100-year flows from the commercial block under 
Scenario 1, are then conveyed to the forebay of the Region pond via two 750 mm diameter circular concrete 
pipes at 0.30% slope. The combined capacity of these pipes is approximately 2.74 m3/s when the hydraulic 
gradeline at the upstream end of the pipe reaches ground level, based on the Ministry of Transportation culvert 
nomographs presented in Attachment D. This capacity is greater than the maximum 100-year flows to the pipes 
of 1.823 m3/s under Scenario 1 and 1.756 m3/s under Scenario 2. 
 
Note that the controlled flows from the commercial block will be conveyed to the two 750 mm diameter pond 
inlet pipes under Scenario 1, or to the pond outlet pipe under Scenario 2, via a 375 mm diameter circular PVC 
pipe at 0.50% slope. The full flow capacity of this pipe is 0.124 m3/s, as calculated using Manning’s equation; 
greater than the maximum 100-year storm outflow from the commercial block of 0.105 m3/s under Scenarios 1 
and 2.  
 
The pond outlet pipe to the swale through the Regional of Halton South Operations Centre is a 525 mm diameter 
circular concrete pipe at 0.3% slope, with a full flow capacity of 0.236 m3/s as calculated using Manning’s 
equation. The capacity of this pipe is greater than the 100-year storm outflow of 0.171 m3/s under Scenario 1 
and 0.181 m3/s under Scenario 2. 
 
Note that the Region Pond and the outlet swale through the Regional of Halton South Operations Centre will be 
planted in accordance with Conservation Halton’s Landscaping and Tree Preservation Guidelines. The swale 
will be revegetated with native seed mix and lined with Terrafix S100B or approved equivalent. 
 
 
Yours truly, 
J.F. Sabourin and Associates Inc. 

  
Laura Pipkins, P.Eng. 
 
cc: J.F. Sabourin, M.Eng, P.Eng.   
Director of Water Resources Projects 
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 Attachment A:  SWMHYMO Input and Output Files 
 
Attachment B:  Pond Controls and Forebay Sizing Calculations (Scenario 1) 
 
Attachment C:  Pond Controls and Forebay Sizing Calculations (Scenario 2) 
 
Attachment D:  100-Year Intake and Culvert Calculations 
 
Attachment E:  Oil-and-Grit Separator Report (November 2018, Forterra) 
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00001> 20    Metric units / ID numbers OFF
00002> *#******************************************************************************
00003> *#  SWMHYMO  / INPUT DATA FILE
00004> *#******************************************************************************
00005> *#  Project Name: [Halton Region Lands]    Project Number: [1051-12]
00006> *#  Date        : 2017/03/15
00007> *#  Modeller    : [JB]
00008> *#  Updated     : 2017/04/20 [LP]
00009> *#  Updated     : 2017/04/27 [LP]
00010> *#  Company     : JFSAinc.
00011> *#  License #   : 2549237 
00012> *#******************************************************************************
00013> *# Halton 25 mm 3-Hour Chicago Design Storm
00014> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00015> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[001] 
00016> *%                   ["25MM03.stm"] <--storm filename, one per line for NSTORM time
00017> *%-----------------|-----------------------------------------------------------|
00018> READ STORM          STORM_FILENAME=["storm.001"]
00019> *%-----------------|-----------------------------------------------------------|
00020> *###############################################################################
00021> *# PROPOSED CONDITIONS
00022> *###############################################################################
00023> *#
00024> *# An existing Stormwater Management (SWM) Pond on the Region of Halton South 
00025> *# Operations Centre site treats approximately 5.75 ha of the site for enhanced
00026> *# quality and 2- to 100-year quantity control before ultimately discharging to 
00027> *# Bronte Creek, via a pipe through the Region lands. The existing pond design
00028> *# is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims
00029> *# Hubicki Associates (TSH).
00030> *#
00031> *# A 1.009 ha commercial block is to be developed as part of the Bronte Green
00032> *# subdivision. 0.088 ha of the site is undeveloped and draining to Bronte
00033> *# Creek under existing conditions. The remaining 0.921 ha is a parking lot
00034> *# on the Region lands, draining to the Region pond under existing conditions.
00035> *# Under proposed conditions, the full 1.009 ha commercial block will drain to 
00036> *# the Region Pond.
00037> *# 
00038> *# Additionally, under proposed conditions, approximately 0.527 ha of the existing 
00039> *# drainage area to the Region Pond will be re-constructed as Streets B and K of 
00040> *# the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be  
00041> *# directed to the proposed Bronte Green Pond for SWM treatment before discharging 
00042> *# to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road. 
00043> *# Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the
00044> *# April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"
00045> *# for further details. 
00046> *#
00047> *# The storage available in the existing Region SWM Pond will be reduced by the
00048> *# development of Streets B and K. On-site storage on the commercial lands is 
00049> *# proposed to ensure that proposed conditions outflows from the modified
00050> *# Region SWM Pond will not exceed target outflows, as defined in the May 2001
00051> *# "SWM Report, South Operations Centre" by TSH. Design storms, modelling
00052> *# methods / parameters and SWM requirements consistent with the May 2001 TSH
00053> *# SWM Report have been used to evaluate the performance of the Region SWM Pond
00054> *# under proposed conditions.
00055> *%-----------------|-----------------------------------------------------------|
00056> *# Proposed Commercial Block
00057> CALIB STANDHYD      NHYD=["Comm1"], DT=[1](min), AREA=[1.009](ha),
00058>                     XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2],
00059>                     SCS Procedure: CN=[78],
00060>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00061>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00062>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00063>                                        LGI=[82](m), MNI=[0.013], SCI=[0](min),
00064>                     RAINFALL=[ ,  ,  -1](mm/hr)
00065> *%-----------------|-----------------------------------------------------------|
00066> *# Region Pond Block - Modified by Development of Streets B and K
00067> CALIB STANDHYD      NHYD=["Pond1"], DT=[1](min), AREA=[0.442](ha),
00068>                     XIMP=[0.37], TIMP=[0.37], DWF=[0](cms), LOSS=[2],
00069>                     SCS Procedure: CN=[78],
00070>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00071>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00072>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00073>                                        LGI=[54](m), MNI=[0.013], SCI=[0](min),
00074>                     RAINFALL=[ ,  ,  -1](mm/hr)
00075> *%-----------------|-----------------------------------------------------------|
00076> *# Existing Region Lands Tributary to Region Pond
00077> *# 100-year capture point 1
00078> CALIB STANDHYD      NHYD=["RL1"], DT=[1](min), AREA=[0.654](ha),
00079>                     XIMP=[0.90], TIMP=[0.90], DWF=[0](cms), LOSS=[2],
00080>                     SCS Procedure: CN=[78],
00081>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00082>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00083>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00084>                                        LGI=[66](m), MNI=[0.013], SCI=[0](min),
00085>                     RAINFALL=[ ,  ,  -1](mm/hr)
00086> *%-----------------|-----------------------------------------------------------|
00087> *# Existing Region Lands Tributary to Region Pond
00088> *#  100-year capture point 2
00089> CALIB STANDHYD      NHYD=["RL2"], DT=[1](min), AREA=[2.646](ha),
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00090>                     XIMP=[0.92], TIMP=[0.92], DWF=[0](cms), LOSS=[2],
00091>                     SCS Procedure: CN=[78],
00092>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00093>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00094>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00095>                                        LGI=[133](m), MNI=[0.013], SCI=[0](min),
00096>                     RAINFALL=[ ,  ,  -1](mm/hr)
00097> *%-----------------|-----------------------------------------------------------|
00098> *# On-Site Storage on Proposed Commercial Block
00099> ROUTE RESERVOIR     NHYDout=["Cout"], NHYDin=["Comm1"]
00100>                     RDT=[1](min), 
00101>                           TABLE of ( OUTFLOW-STORAGE ) values 
00102>                                       (cms) - (ha-m)
00103>                                     [     0 ,  0    ]
00104>                                     [ 0.009 , 0.031 ]
00105>                                     [ 0.105 , 0.050 ]
00106>                                     [   -1  , -1    ]  (max twenty pts)
00107>                    NHYDovf=["Covf"] ,
00108> *%-----------------|-----------------------------------------------------------|
00109> *# Flow in Twin 750 mm Diameter Inlet Pipes
00110> ADD HYD             NHYDsum=["Pipe"], NHYDs to add=["RL1","RL2","Cout","Covf"]
00111> *%-----------------|-----------------------------------------------------------|
00112> *# Total Inflow to Region Pond
00113> ADD HYD             NHYDsum=["Pin"], NHYDs to add=["Pond1","RL1","RL2","Cout",
00114>                     "Covf"]
00115> *%-----------------|-----------------------------------------------------------|
00116> *# Region Pond - Modified by Development of Streets B and K
00117> *# Modified stage-storage relationship as provided by DSEL
00118> *# Outlet controls, operating under free outfall conditions, as per  May 2001
00119> *# "SWM Report, South Operations Centre" by TSH.
00120> *# Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m
00121> *# Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m
00122> ROUTE RESERVOIR     NHYDout=["Pout"], NHYDin=["Pin"],
00123>                     RDT=[1](min), 
00124>                           TABLE of ( OUTFLOW-STORAGE ) values 
00125>                                       (cms) - (ha-m)
00126>                                     [     0 ,  0    ]
00127>                                     [ 0.005 , 0.014 ]
00128>                                     [ 0.008 , 0.030 ]
00129>                                     [ 0.011 , 0.046 ]
00130>                                     [ 0.014 , 0.074 ]
00131>                                     [ 0.016 , 0.104 ]
00132>                                     [ 0.065 , 0.137 ]
00133>                                     [ 0.115 , 0.172 ]
00134>                                     [ 0.160 , 0.209 ]
00135>                                     [ 0.195 , 0.249 ]
00136>                                     [ 0.225 , 0.292 ]
00137>                                     [ 0.251 , 0.337 ]
00138>                                     [ 0.267 , 0.369 ]
00139>                                     [ 0.296 , 0.426 ]
00140>                                     [ 0.323 , 0.495 ]
00141>                                     [ 0.347 , 0.564 ]
00142>                                     [ 0.370 , 0.635 ]
00143>                                     [ 0.391 , 0.707 ]
00144>                                     [ 0.417 , 0.799 ]
00145>                                     [   -1  , -1    ]  (max twenty pts)
00146>                    NHYDovf=["Povf"] ,
00147> *%-----------------|-----------------------------------------------------------|
00148> *******************************************************************************
00149> *# Halton 2-Year 4-Hour Chicago Design Storm
00150> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00151> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[102] 
00152> *%                   ["C002Y4hr.stm"] <--storm filename, one per line for NSTORM time
00153> *%-----------------|-----------------------------------------------------------|
00154> *# Halton 5-Year 4-Hour Chicago Design Storm
00155> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00156> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[105] 
00157> *%                   ["C005Y4hr.stm"] <--storm filename, one per line for NSTORM time
00158> *%-----------------|-----------------------------------------------------------|
00159> *# Halton 25-Year 4-Hour Chicago Design Storm
00160> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00161> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[125] 
00162> *%                   ["C025Y4hr.stm"] <--storm filename, one per line for NSTORM time
00163> *%-----------------|-----------------------------------------------------------|
00164> *# Halton 100-Year 4-Hour Chicago Design Storm 
00165> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00166> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[199] 
00167> *%                   ["C100Y4hr.stm"] <--storm filename, one per line for NSTORM time
00168> *%-----------------|-----------------------------------------------------------|
00169> *# Hurricane Hazel (Regional Event)
00170> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[999] 
00171> *%                   ["hazel-10.stm"] <--storm filename, one per line for NSTORM time
00172> *%-----------------|-----------------------------------------------------------|
00173> FINISH
00174> 
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00001>  ==================================================================================================
00002> 
00003>  SSSSS   W   W   M   M   H   H   Y   Y   M   M    OOO          222     000    11   5555   =========
00004>  S       W W W   MM MM   H   H    Y Y    MM MM   O   O           2    0   0   11   5   
00005>  SSSSS   W W W   M M M   HHHHH     Y     M M M   O   O           2    0   0   11   5      Ver 5.500
00006>      S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11   555    FEB  2015
00007>  SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11      5   =========
00008>                                                               2       0   0   11      5   # 2549237
00009>        StormWater Management HYdrologic Model                  222     000    11   555    =========
00010> 
00011>  **************************************************************************************************
00012>  **************************************  SWMHYMO Ver 5.500  ***************************************
00013>  ******************  A single event and continuous hydrologic simulation model  *******************
00014>  ******************     based on the principles of HYMO and its successors      *******************
00015>  ******************                 OTTHYMO-83 and OTTHYMO-89.                  *******************
00016>  **************************************************************************************************
00017>  ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *******************
00018>  ******************                  Ottawa,  Ontario: (613) 836-3884           *******************
00019>  ******************                  Gatineau, Quebec: (819) 243-6858           *******************
00020>  ******************                  E-Mail: swmhymo@jfsa.Com                   *******************
00021>  **************************************************************************************************
00022> 
00023>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  ++++++++++++++++++ Licensed user: JFSAinc.                                     +++++++++++++++++++
00025>  ++++++++++++++++++                Ottawa                SERIAL#:2549237        +++++++++++++++++++
00026>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  **************************************************************************************************
00029>  ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******************
00030>  ******************           Maximum value for ID numbers  :     11            *******************
00031>  ******************           Max. number of rainfall points: 105408            *******************
00032>  ******************           Max. number of flow points    : 105408            *******************
00033>  **************************************************************************************************
00034> 
00035> 
00036>  ********************************   S U M M A R Y   O U T P U T   *********************************
00037>  **************************************************************************************************
00038>  *                 RUN DATE: 2017-04-27     TIME: 23:46:44     RUN COUNTER: 000634                *
00039>  **************************************************************************************************
00040>  * Input   file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D1.dat        *
00041>  * Output  file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D1.out        *
00042>  * Summary file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D1.sum        *
00043>  * User comments:                                                                                 *
00044>  * 1:_____________________________________________________________________________________________*
00045>  * 2:_____________________________________________________________________________________________*
00046>  * 3:_____________________________________________________________________________________________*
00047>  **************************************************************************************************
00048> 
00049>   
00050> #******************************************************************************                                    
00051> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00052> #******************************************************************************                                    
00053> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00054> #  Date        : 2017/03/15                                                                                        
00055> #  Modeller    : [JB]                                                                                              
00056> #  Updated     : 2017/04/20 [LP]                                                                                   
00057> #  Updated     : 2017/04/27 [LP]                                                                                   
00058> #  Company     : JFSAinc.                                                                                          
00059> #  License #   : 2549237                                                                                           
00060> #******************************************************************************                                    
00061> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00062> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00063>  RUN#:COMMAND#
00064> R0001:C00001---------------------------------------------------------------------------------------
00065>      START
00066>       [TZERO =    .00 hrs on        0]
00067>       [METOUT=   2    (1=imperial, 2=metric output)]
00068>       [NSTORM=   1 ]
00069>       [NRUN  = 0001 ]
00070> R0001:C00002---------------------------------------------------------------------------------------
00071>      READ STORM        
00072>       Filename = storm.001                                                          
00073>       Comment  = Toronto Bloor St 25mm storm (3 hr) (as Per TSMA)                   
00074>       [SDT=10.00:SDUR=   3.00:PTOT=  25.00]
00075> ###############################################################################                                    
00076> # PROPOSED CONDITIONS                                                                                              
00077> ###############################################################################                                    
00078> #                                                                                                                  
00079> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00080> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00081> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00082> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00083> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00084> # Hubicki Associates (TSH).                                                                                        
00085> #                                                                                                                  
00086> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00087> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00088> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00089> # on the Region lands, draining to the Region pond under existing conditions.                                      
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00090> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00091> # the Region Pond.                                                                                                 
00092> #                                                                                                                  
00093> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00094> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00095> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00096> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00097> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00098> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00099> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00100> # for further details.                                                                                             
00101> #                                                                                                                  
00102> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00103> # development of Streets B and K. On-site storage on the commercial lands is                                       
00104> # proposed to ensure that proposed conditions outflows from the modified                                           
00105> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00106> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00107> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00108> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00109> # under proposed conditions.                                                                                       
00110> # Proposed Commercial Block                                                                                        
00111> R0001:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00112>     CALIB STANDHYD        1.0 01:Comm1          1.01     .064 No_date    1:10   22.82 .913     .000
00113>       [XIMP=.99:TIMP=.99]
00114>       [LOSS= 2 :CN= 78.0]
00115>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00116>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00117> # Region Pond Block - Modified by Development of Streets B and K                                                   
00118> R0001:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00119>     CALIB STANDHYD        1.0 01:Pond1           .44     .011 No_date    1:10   11.26 .450     .000
00120>       [XIMP=.37:TIMP=.37]
00121>       [LOSS= 2 :CN= 78.0]
00122>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00123>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00124> # Existing Region Lands Tributary to Region Pond                                                                   
00125> # 100-year capture point 1                                                                                         
00126> R0001:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00127>     CALIB STANDHYD        1.0 01:RL1             .65     .038 No_date    1:10   21.14 .845     .000
00128>       [XIMP=.90:TIMP=.90]
00129>       [LOSS= 2 :CN= 78.0]
00130>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00131>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00132> # Existing Region Lands Tributary to Region Pond                                                                   
00133> #  100-year capture point 2                                                                                        
00134> R0001:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00135>     CALIB STANDHYD        1.0 01:RL2            2.65     .154 No_date    1:10   21.51 .860     .000
00136>       [XIMP=.92:TIMP=.92]
00137>       [LOSS= 2 :CN= 78.0]
00138>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00139>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00140> # On-Site Storage on Proposed Commercial Block                                                                     
00141> R0001:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00142>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .064 No_date    1:10   22.82  n/a     .000
00143>                 out <=    1.0 01:Cout           1.01     .006 No_date    2:22   22.81  n/a     .000
00144>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00145>      {MxStoUsed=.1974E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00146> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00147> R0001:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00148>     ADD HYD               1.0 02:RL1             .65     .038 No_date    1:10   21.14  n/a     .000
00149>                     +     1.0 02:RL2            2.65     .154 No_date    1:10   21.51  n/a     .000
00150>                     +     1.0 02:Cout           1.01     .006 No_date    2:22   22.81  n/a     .000
00151>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00152>                  SUM=     1.0 01:Pipe           4.31     .196 No_date    1:10   21.76  n/a     .000
00153> # Total Inflow to Region Pond                                                                                      
00154> R0001:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00155>     ADD HYD               1.0 02:Pond1           .44     .011 No_date    1:10   11.26  n/a     .000
00156>                     +     1.0 02:RL1             .65     .038 No_date    1:10   21.14  n/a     .000
00157>                     +     1.0 02:RL2            2.65     .154 No_date    1:10   21.51  n/a     .000
00158>                     +     1.0 02:Cout           1.01     .006 No_date    2:22   22.81  n/a     .000
00159>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00160>                  SUM=     1.0 01:Pin            4.75     .207 No_date    1:10   20.78  n/a     .000
00161> # Region Pond - Modified by Development of Streets B and K                                                         
00162> # Modified stage-storage relationship as provided by DSEL                                                          
00163> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00164> # "SWM Report, South Operations Centre" by TSH.                                                                    
00165> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00166> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00167> R0001:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00168>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75     .207 No_date    1:10   20.78  n/a     .000
00169>                 out <=    1.0 01:Pout           4.75     .014 No_date    2:53   20.78  n/a     .000
00170>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00171>      {MxStoUsed=.6985E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00172> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00173> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00174>   ** END OF RUN :  101
00175> 
00176> ***************************************************************************************************
00177> 
00178> 
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00179> 
00180> 
00181> 
00182>  RUN#:COMMAND#
00183> R0102:C00001---------------------------------------------------------------------------------------
00184>      START
00185>       [TZERO =    .00 hrs on        0]
00186>       [METOUT=   2    (1=imperial, 2=metric output)]
00187>       [NSTORM=   1 ]
00188>       [NRUN  = 0102 ]
00189> #******************************************************************************                                    
00190> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00191> #******************************************************************************                                    
00192> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00193> #  Date        : 2017/03/15                                                                                        
00194> #  Modeller    : [JB]                                                                                              
00195> #  Updated     : 2017/04/20 [LP]                                                                                   
00196> #  Updated     : 2017/04/27 [LP]                                                                                   
00197> #  Company     : JFSAinc.                                                                                          
00198> #  License #   : 2549237                                                                                           
00199> #******************************************************************************                                    
00200> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00201> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00202> R0102:C00002---------------------------------------------------------------------------------------
00203>      READ STORM        
00204>       Filename = storm.001                                                          
00205>       Comment  = 2-Year 4 Hour Chicago Storm (Per TSHA)                             
00206>       [SDT=10.00:SDUR=   4.00:PTOT=  39.24]
00207> ###############################################################################                                    
00208> # PROPOSED CONDITIONS                                                                                              
00209> ###############################################################################                                    
00210> #                                                                                                                  
00211> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00212> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00213> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00214> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00215> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00216> # Hubicki Associates (TSH).                                                                                        
00217> #                                                                                                                  
00218> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00219> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00220> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00221> # on the Region lands, draining to the Region pond under existing conditions.                                      
00222> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00223> # the Region Pond.                                                                                                 
00224> #                                                                                                                  
00225> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00226> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00227> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00228> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00229> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00230> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00231> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00232> # for further details.                                                                                             
00233> #                                                                                                                  
00234> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00235> # development of Streets B and K. On-site storage on the commercial lands is                                       
00236> # proposed to ensure that proposed conditions outflows from the modified                                           
00237> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00238> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00239> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00240> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00241> # under proposed conditions.                                                                                       
00242> # Proposed Commercial Block                                                                                        
00243> R0102:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00244>     CALIB STANDHYD        1.0 01:Comm1          1.01     .217 No_date    1:30   36.97 .942     .000
00245>       [XIMP=.99:TIMP=.99]
00246>       [LOSS= 2 :CN= 78.0]
00247>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00248>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00249> # Region Pond Block - Modified by Development of Streets B and K                                                   
00250> R0102:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00251>     CALIB STANDHYD        1.0 01:Pond1           .44     .038 No_date    1:30   20.75 .529     .000
00252>       [XIMP=.37:TIMP=.37]
00253>       [LOSS= 2 :CN= 78.0]
00254>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00255>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00256> # Existing Region Lands Tributary to Region Pond                                                                   
00257> # 100-year capture point 1                                                                                         
00258> R0102:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00259>     CALIB STANDHYD        1.0 01:RL1             .65     .129 No_date    1:30   34.62 .882     .000
00260>       [XIMP=.90:TIMP=.90]
00261>       [LOSS= 2 :CN= 78.0]
00262>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00263>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00264> # Existing Region Lands Tributary to Region Pond                                                                   
00265> #  100-year capture point 2                                                                                        
00266> R0102:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00267>     CALIB STANDHYD        1.0 01:RL2            2.65     .518 No_date    1:30   35.14 .896     .000
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00268>       [XIMP=.92:TIMP=.92]
00269>       [LOSS= 2 :CN= 78.0]
00270>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00271>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00272> # On-Site Storage on Proposed Commercial Block                                                                     
00273> R0102:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00274>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .217 No_date    1:30   36.97  n/a     .000
00275>                 out <=    1.0 01:Cout           1.01     .009 No_date    4:00   36.97  n/a     .000
00276>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00277>      {MxStoUsed=.2968E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00278> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00279> R0102:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00280>     ADD HYD               1.0 02:RL1             .65     .129 No_date    1:30   34.62  n/a     .000
00281>                     +     1.0 02:RL2            2.65     .518 No_date    1:30   35.14  n/a     .000
00282>                     +     1.0 02:Cout           1.01     .009 No_date    4:00   36.97  n/a     .000
00283>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00284>                  SUM=     1.0 01:Pipe           4.31     .651 No_date    1:30   35.49  n/a     .000
00285> # Total Inflow to Region Pond                                                                                      
00286> R0102:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00287>     ADD HYD               1.0 02:Pond1           .44     .038 No_date    1:30   20.75  n/a     .000
00288>                     +     1.0 02:RL1             .65     .129 No_date    1:30   34.62  n/a     .000
00289>                     +     1.0 02:RL2            2.65     .518 No_date    1:30   35.14  n/a     .000
00290>                     +     1.0 02:Cout           1.01     .009 No_date    4:00   36.97  n/a     .000
00291>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00292>                  SUM=     1.0 01:Pin            4.75     .689 No_date    1:30   34.12  n/a     .000
00293> # Region Pond - Modified by Development of Streets B and K                                                         
00294> # Modified stage-storage relationship as provided by DSEL                                                          
00295> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00296> # "SWM Report, South Operations Centre" by TSH.                                                                    
00297> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00298> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00299> R0102:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00300>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75     .689 No_date    1:30   34.12  n/a     .000
00301>                 out <=    1.0 01:Pout           4.75     .030 No_date    4:02   34.12  n/a     .000
00302>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00303>      {MxStoUsed=.1132E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00304> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00305> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00306> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00307> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00308>   ** END OF RUN :  104
00309> 
00310> ***************************************************************************************************
00311> 
00312> 
00313> 
00314> 
00315> 
00316>  RUN#:COMMAND#
00317> R0105:C00001---------------------------------------------------------------------------------------
00318>      START
00319>       [TZERO =    .00 hrs on        0]
00320>       [METOUT=   2    (1=imperial, 2=metric output)]
00321>       [NSTORM=   1 ]
00322>       [NRUN  = 0105 ]
00323> #******************************************************************************                                    
00324> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00325> #******************************************************************************                                    
00326> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00327> #  Date        : 2017/03/15                                                                                        
00328> #  Modeller    : [JB]                                                                                              
00329> #  Updated     : 2017/04/20 [LP]                                                                                   
00330> #  Updated     : 2017/04/27 [LP]                                                                                   
00331> #  Company     : JFSAinc.                                                                                          
00332> #  License #   : 2549237                                                                                           
00333> #******************************************************************************                                    
00334> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00335> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00336> R0105:C00002---------------------------------------------------------------------------------------
00337>      READ STORM        
00338>       Filename = storm.001                                                          
00339>       Comment  = 5-Year 4 Hour Chicago Storm (Per TSHA)                             
00340>       [SDT=10.00:SDUR=   4.00:PTOT=  48.45]
00341> ###############################################################################                                    
00342> # PROPOSED CONDITIONS                                                                                              
00343> ###############################################################################                                    
00344> #                                                                                                                  
00345> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00346> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00347> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00348> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00349> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00350> # Hubicki Associates (TSH).                                                                                        
00351> #                                                                                                                  
00352> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00353> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00354> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00355> # on the Region lands, draining to the Region pond under existing conditions.                                      
00356> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
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00357> # the Region Pond.                                                                                                 
00358> #                                                                                                                  
00359> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00360> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00361> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00362> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00363> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00364> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00365> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00366> # for further details.                                                                                             
00367> #                                                                                                                  
00368> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00369> # development of Streets B and K. On-site storage on the commercial lands is                                       
00370> # proposed to ensure that proposed conditions outflows from the modified                                           
00371> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00372> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00373> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00374> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00375> # under proposed conditions.                                                                                       
00376> # Proposed Commercial Block                                                                                        
00377> R0105:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00378>     CALIB STANDHYD        1.0 01:Comm1          1.01     .311 No_date    1:30   46.15 .953     .000
00379>       [XIMP=.99:TIMP=.99]
00380>       [LOSS= 2 :CN= 78.0]
00381>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00382>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00383> # Region Pond Block - Modified by Development of Streets B and K                                                   
00384> R0105:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00385>     CALIB STANDHYD        1.0 01:Pond1           .44     .056 No_date    1:30   27.52 .568     .000
00386>       [XIMP=.37:TIMP=.37]
00387>       [LOSS= 2 :CN= 78.0]
00388>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00389>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00390> # Existing Region Lands Tributary to Region Pond                                                                   
00391> # 100-year capture point 1                                                                                         
00392> R0105:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00393>     CALIB STANDHYD        1.0 01:RL1             .65     .185 No_date    1:30   43.44 .897     .000
00394>       [XIMP=.90:TIMP=.90]
00395>       [LOSS= 2 :CN= 78.0]
00396>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00397>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00398> # Existing Region Lands Tributary to Region Pond                                                                   
00399> #  100-year capture point 2                                                                                        
00400> R0105:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00401>     CALIB STANDHYD        1.0 01:RL2            2.65     .752 No_date    1:30   44.04 .909     .000
00402>       [XIMP=.92:TIMP=.92]
00403>       [LOSS= 2 :CN= 78.0]
00404>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00405>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00406> # On-Site Storage on Proposed Commercial Block                                                                     
00407> R0105:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00408>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .311 No_date    1:30   46.15  n/a     .000
00409>                 out <=    1.0 01:Cout           1.01     .022 No_date    2:20   46.15  n/a     .000
00410>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00411>      {MxStoUsed=.3348E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00412> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00413> R0105:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00414>     ADD HYD               1.0 02:RL1             .65     .185 No_date    1:30   43.44  n/a     .000
00415>                     +     1.0 02:RL2            2.65     .752 No_date    1:30   44.04  n/a     .000
00416>                     +     1.0 02:Cout           1.01     .022 No_date    2:20   46.15  n/a     .000
00417>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00418>                  SUM=     1.0 01:Pipe           4.31     .943 No_date    1:30   44.44  n/a     .000
00419> # Total Inflow to Region Pond                                                                                      
00420> R0105:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00421>     ADD HYD               1.0 02:Pond1           .44     .056 No_date    1:30   27.52  n/a     .000
00422>                     +     1.0 02:RL1             .65     .185 No_date    1:30   43.44  n/a     .000
00423>                     +     1.0 02:RL2            2.65     .752 No_date    1:30   44.04  n/a     .000
00424>                     +     1.0 02:Cout           1.01     .022 No_date    2:20   46.15  n/a     .000
00425>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00426>                  SUM=     1.0 01:Pin            4.75    1.000 No_date    1:30   42.87  n/a     .000
00427> # Region Pond - Modified by Development of Streets B and K                                                         
00428> # Modified stage-storage relationship as provided by DSEL                                                          
00429> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00430> # "SWM Report, South Operations Centre" by TSH.                                                                    
00431> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00432> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00433> R0105:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00434>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75    1.000 No_date    1:30   42.87  n/a     .000
00435>                 out <=    1.0 01:Pout           4.75     .056 No_date    3:22   42.87  n/a     .000
00436>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00437>      {MxStoUsed=.1308E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00438> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00439> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00440> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00441> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00442> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00443> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00444>   ** END OF RUN :  124
00445> 
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00446> ***************************************************************************************************
00447> 
00448> 
00449> 
00450> 
00451> 
00452>  RUN#:COMMAND#
00453> R0125:C00001---------------------------------------------------------------------------------------
00454>      START
00455>       [TZERO =    .00 hrs on        0]
00456>       [METOUT=   2    (1=imperial, 2=metric output)]
00457>       [NSTORM=   1 ]
00458>       [NRUN  = 0125 ]
00459> #******************************************************************************                                    
00460> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00461> #******************************************************************************                                    
00462> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00463> #  Date        : 2017/03/15                                                                                        
00464> #  Modeller    : [JB]                                                                                              
00465> #  Updated     : 2017/04/20 [LP]                                                                                   
00466> #  Updated     : 2017/04/27 [LP]                                                                                   
00467> #  Company     : JFSAinc.                                                                                          
00468> #  License #   : 2549237                                                                                           
00469> #******************************************************************************                                    
00470> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00471> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00472> R0125:C00002---------------------------------------------------------------------------------------
00473>      READ STORM        
00474>       Filename = storm.001                                                          
00475>       Comment  = 25-Year 4 Hour Chicago Storm (Per TSHA)                            
00476>       [SDT=10.00:SDUR=   4.00:PTOT=  66.10]
00477> ###############################################################################                                    
00478> # PROPOSED CONDITIONS                                                                                              
00479> ###############################################################################                                    
00480> #                                                                                                                  
00481> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00482> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00483> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00484> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00485> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00486> # Hubicki Associates (TSH).                                                                                        
00487> #                                                                                                                  
00488> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00489> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00490> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00491> # on the Region lands, draining to the Region pond under existing conditions.                                      
00492> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00493> # the Region Pond.                                                                                                 
00494> #                                                                                                                  
00495> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00496> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00497> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00498> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00499> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00500> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00501> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00502> # for further details.                                                                                             
00503> #                                                                                                                  
00504> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00505> # development of Streets B and K. On-site storage on the commercial lands is                                       
00506> # proposed to ensure that proposed conditions outflows from the modified                                           
00507> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00508> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00509> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00510> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00511> # under proposed conditions.                                                                                       
00512> # Proposed Commercial Block                                                                                        
00513> R0125:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00514>     CALIB STANDHYD        1.0 01:Comm1          1.01     .441 No_date    1:30   63.74 .964     .000
00515>       [XIMP=.99:TIMP=.99]
00516>       [LOSS= 2 :CN= 78.0]
00517>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00518>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00519> # Region Pond Block - Modified by Development of Streets B and K                                                   
00520> R0125:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00521>     CALIB STANDHYD        1.0 01:Pond1           .44     .090 No_date    1:30   41.43 .627     .000
00522>       [XIMP=.37:TIMP=.37]
00523>       [LOSS= 2 :CN= 78.0]
00524>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00525>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00526> # Existing Region Lands Tributary to Region Pond                                                                   
00527> # 100-year capture point 1                                                                                         
00528> R0125:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00529>     CALIB STANDHYD        1.0 01:RL1             .65     .264 No_date    1:30   60.50 .915     .000
00530>       [XIMP=.90:TIMP=.90]
00531>       [LOSS= 2 :CN= 78.0]
00532>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00533>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00534> # Existing Region Lands Tributary to Region Pond                                                                   
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00535> #  100-year capture point 2                                                                                        
00536> R0125:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00537>     CALIB STANDHYD        1.0 01:RL2            2.65    1.076 No_date    1:30   61.22 .926     .000
00538>       [XIMP=.92:TIMP=.92]
00539>       [LOSS= 2 :CN= 78.0]
00540>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00541>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00542> # On-Site Storage on Proposed Commercial Block                                                                     
00543> R0125:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00544>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .441 No_date    1:30   63.74  n/a     .000
00545>                 out <=    1.0 01:Cout           1.01     .055 No_date    1:51   63.74  n/a     .000
00546>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00547>      {MxStoUsed=.4017E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00548> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00549> R0125:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00550>     ADD HYD               1.0 02:RL1             .65     .264 No_date    1:30   60.50  n/a     .000
00551>                     +     1.0 02:RL2            2.65    1.076 No_date    1:30   61.22  n/a     .000
00552>                     +     1.0 02:Cout           1.01     .055 No_date    1:51   63.74  n/a     .000
00553>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00554>                  SUM=     1.0 01:Pipe           4.31    1.351 No_date    1:30   61.70  n/a     .000
00555> # Total Inflow to Region Pond                                                                                      
00556> R0125:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00557>     ADD HYD               1.0 02:Pond1           .44     .090 No_date    1:30   41.43  n/a     .000
00558>                     +     1.0 02:RL1             .65     .264 No_date    1:30   60.50  n/a     .000
00559>                     +     1.0 02:RL2            2.65    1.076 No_date    1:30   61.22  n/a     .000
00560>                     +     1.0 02:Cout           1.01     .055 No_date    1:51   63.74  n/a     .000
00561>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00562>                  SUM=     1.0 01:Pin            4.75    1.440 No_date    1:30   59.81  n/a     .000
00563> # Region Pond - Modified by Development of Streets B and K                                                         
00564> # Modified stage-storage relationship as provided by DSEL                                                          
00565> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00566> # "SWM Report, South Operations Centre" by TSH.                                                                    
00567> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00568> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00569> R0125:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00570>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75    1.440 No_date    1:30   59.81  n/a     .000
00571>                 out <=    1.0 01:Pout           4.75     .112 No_date    2:42   59.81  n/a     .000
00572>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00573>      {MxStoUsed=.1700E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00574> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00575> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00576> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00577> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00578> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00579> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00580> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00581> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00582>   ** END OF RUN :  198
00583> 
00584> ***************************************************************************************************
00585> 
00586> 
00587> 
00588> 
00589> 
00590>  RUN#:COMMAND#
00591> R0199:C00001---------------------------------------------------------------------------------------
00592>      START
00593>       [TZERO =    .00 hrs on        0]
00594>       [METOUT=   2    (1=imperial, 2=metric output)]
00595>       [NSTORM=   1 ]
00596>       [NRUN  = 0199 ]
00597> #******************************************************************************                                    
00598> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00599> #******************************************************************************                                    
00600> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00601> #  Date        : 2017/03/15                                                                                        
00602> #  Modeller    : [JB]                                                                                              
00603> #  Updated     : 2017/04/20 [LP]                                                                                   
00604> #  Updated     : 2017/04/27 [LP]                                                                                   
00605> #  Company     : JFSAinc.                                                                                          
00606> #  License #   : 2549237                                                                                           
00607> #******************************************************************************                                    
00608> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00609> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00610> R0199:C00002---------------------------------------------------------------------------------------
00611>      READ STORM        
00612>       Filename = storm.001                                                          
00613>       Comment  = 100-Year 4 Hour Chicago Storm (Per TSHA)                           
00614>       [SDT=10.00:SDUR=   4.00:PTOT=  83.74]
00615> ###############################################################################                                    
00616> # PROPOSED CONDITIONS                                                                                              
00617> ###############################################################################                                    
00618> #                                                                                                                  
00619> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00620> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00621> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00622> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00623> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
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00624> # Hubicki Associates (TSH).                                                                                        
00625> #                                                                                                                  
00626> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00627> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00628> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00629> # on the Region lands, draining to the Region pond under existing conditions.                                      
00630> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00631> # the Region Pond.                                                                                                 
00632> #                                                                                                                  
00633> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00634> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00635> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00636> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00637> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00638> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00639> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00640> # for further details.                                                                                             
00641> #                                                                                                                  
00642> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00643> # development of Streets B and K. On-site storage on the commercial lands is                                       
00644> # proposed to ensure that proposed conditions outflows from the modified                                           
00645> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00646> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00647> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00648> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00649> # under proposed conditions.                                                                                       
00650> # Proposed Commercial Block                                                                                        
00651> R0199:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00652>     CALIB STANDHYD        1.0 01:Comm1          1.01     .572 No_date    1:30   81.33 .971     .000
00653>       [XIMP=.99:TIMP=.99]
00654>       [LOSS= 2 :CN= 78.0]
00655>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00656>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00657> # Region Pond Block - Modified by Development of Streets B and K                                                   
00658> R0199:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00659>     CALIB STANDHYD        1.0 01:Pond1           .44     .132 No_date    1:30   56.22 .671     .000
00660>       [XIMP=.37:TIMP=.37]
00661>       [LOSS= 2 :CN= 78.0]
00662>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00663>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00664> # Existing Region Lands Tributary to Region Pond                                                                   
00665> # 100-year capture point 1                                                                                         
00666> R0199:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00667>     CALIB STANDHYD        1.0 01:RL1             .65     .345 No_date    1:30   77.69 .928     .000
00668>       [XIMP=.90:TIMP=.90]
00669>       [LOSS= 2 :CN= 78.0]
00670>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00671>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00672> # Existing Region Lands Tributary to Region Pond                                                                   
00673> #  100-year capture point 2                                                                                        
00674> R0199:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00675>     CALIB STANDHYD        1.0 01:RL2            2.65    1.410 No_date    1:30   78.50 .937     .000
00676>       [XIMP=.92:TIMP=.92]
00677>       [LOSS= 2 :CN= 78.0]
00678>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00679>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00680> # On-Site Storage on Proposed Commercial Block                                                                     
00681> R0199:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00682>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .572 No_date    1:30   81.33  n/a     .000
00683>                 out <=    1.0 01:Cout           1.01     .105 No_date    1:42   81.33  n/a     .000
00684>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00685>      {MxStoUsed=.4997E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00686> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00687> R0199:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00688>     ADD HYD               1.0 02:RL1             .65     .345 No_date    1:30   77.69  n/a     .000
00689>                     +     1.0 02:RL2            2.65    1.410 No_date    1:30   78.50  n/a     .000
00690>                     +     1.0 02:Cout           1.01     .105 No_date    1:42   81.33  n/a     .000
00691>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00692>                  SUM=     1.0 01:Pipe           4.31    1.823 No_date    1:30   79.04  n/a     .000
00693> # Total Inflow to Region Pond                                                                                      
00694> R0199:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00695>     ADD HYD               1.0 02:Pond1           .44     .132 No_date    1:30   56.22  n/a     .000
00696>                     +     1.0 02:RL1             .65     .345 No_date    1:30   77.69  n/a     .000
00697>                     +     1.0 02:RL2            2.65    1.410 No_date    1:30   78.50  n/a     .000
00698>                     +     1.0 02:Cout           1.01     .105 No_date    1:42   81.33  n/a     .000
00699>                     +     1.0 02:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00700>                  SUM=     1.0 01:Pin            4.75    1.955 No_date    1:30   76.91  n/a     .000
00701> # Region Pond - Modified by Development of Streets B and K                                                         
00702> # Modified stage-storage relationship as provided by DSEL                                                          
00703> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00704> # "SWM Report, South Operations Centre" by TSH.                                                                    
00705> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00706> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00707> R0199:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00708>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75    1.955 No_date    1:30   76.91  n/a     .000
00709>                 out <=    1.0 01:Pout           4.75     .171 No_date    2:24   76.91  n/a     .000
00710>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00711>      {MxStoUsed=.2212E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00712> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
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00713> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00714> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00715> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00716> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00717> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00718> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00719> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00720> # Hurricane Hazel (Regional Event)                                                                                 
00721>   ** END OF RUN :  998
00722> 
00723> ***************************************************************************************************
00724> 
00725> 
00726> 
00727> 
00728> 
00729>  RUN#:COMMAND#
00730> R0999:C00001---------------------------------------------------------------------------------------
00731>      START
00732>       [TZERO =    .00 hrs on        0]
00733>       [METOUT=   2    (1=imperial, 2=metric output)]
00734>       [NSTORM=   1 ]
00735>       [NRUN  = 0999 ]
00736> #******************************************************************************                                    
00737> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00738> #******************************************************************************                                    
00739> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00740> #  Date        : 2017/03/15                                                                                        
00741> #  Modeller    : [JB]                                                                                              
00742> #  Updated     : 2017/04/20 [LP]                                                                                   
00743> #  Updated     : 2017/04/27 [LP]                                                                                   
00744> #  Company     : JFSAinc.                                                                                          
00745> #  License #   : 2549237                                                                                           
00746> #******************************************************************************                                    
00747> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00748> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00749> R0999:C00002---------------------------------------------------------------------------------------
00750>      READ STORM        
00751>       Filename = storm.001                                                          
00752>       Comment  = Hurricane Hazel                                                    
00753>       [SDT=10.00:SDUR=  48.00:PTOT= 285.08]
00754> ###############################################################################                                    
00755> # PROPOSED CONDITIONS                                                                                              
00756> ###############################################################################                                    
00757> #                                                                                                                  
00758> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00759> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00760> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00761> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00762> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00763> # Hubicki Associates (TSH).                                                                                        
00764> #                                                                                                                  
00765> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00766> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00767> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00768> # on the Region lands, draining to the Region pond under existing conditions.                                      
00769> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00770> # the Region Pond.                                                                                                 
00771> #                                                                                                                  
00772> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00773> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00774> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00775> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00776> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00777> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00778> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00779> # for further details.                                                                                             
00780> #                                                                                                                  
00781> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00782> # development of Streets B and K. On-site storage on the commercial lands is                                       
00783> # proposed to ensure that proposed conditions outflows from the modified                                           
00784> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00785> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00786> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00787> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00788> # under proposed conditions.                                                                                       
00789> # Proposed Commercial Block                                                                                        
00790> R0999:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00791>     CALIB STANDHYD        1.0 01:Comm1          1.01     .148 No_date   46:00  282.48 .991     .000
00792>       [XIMP=.99:TIMP=.99]
00793>       [LOSS= 2 :CN= 78.0]
00794>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00795>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00796> # Region Pond Block - Modified by Development of Streets B and K                                                   
00797> R0999:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00798>     CALIB STANDHYD        1.0 01:Pond1           .44     .062 No_date   46:00  245.25 .860     .000
00799>       [XIMP=.37:TIMP=.37]
00800>       [LOSS= 2 :CN= 78.0]
00801>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
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00802>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00803> # Existing Region Lands Tributary to Region Pond                                                                   
00804> # 100-year capture point 1                                                                                         
00805> R0999:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00806>     CALIB STANDHYD        1.0 01:RL1             .65     .096 No_date   46:00  277.08 .972     .000
00807>       [XIMP=.90:TIMP=.90]
00808>       [LOSS= 2 :CN= 78.0]
00809>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00810>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00811> # Existing Region Lands Tributary to Region Pond                                                                   
00812> #  100-year capture point 2                                                                                        
00813> R0999:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00814>     CALIB STANDHYD        1.0 01:RL2            2.65     .387 No_date   46:00  278.28 .976     .000
00815>       [XIMP=.92:TIMP=.92]
00816>       [LOSS= 2 :CN= 78.0]
00817>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00818>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00819> # On-Site Storage on Proposed Commercial Block                                                                     
00820> R0999:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00821>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .148 No_date   46:00  282.48  n/a     .000
00822>                 out <=    1.0 01:Cout            .98     .105 No_date   45:35  282.48  n/a     .000
00823>            overflow <=    1.0 03:Covf            .03     .043 No_date   46:00  282.48  n/a     .000
00824>      {MxStoUsed=.5000E-01  m3, TotOvfVol=.8005E-02  m3, N-Ovf=    3, TotDurOvf=    1.hrs}
00825> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00826> R0999:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00827>     ADD HYD               1.0 02:RL1             .65     .096 No_date   46:00  277.08  n/a     .000
00828>                     +     1.0 02:RL2            2.65     .387 No_date   46:00  278.28  n/a     .000
00829>                     +     1.0 02:Cout            .98     .105 No_date   45:35  282.48  n/a     .000
00830>                     +     1.0 02:Covf            .03     .043 No_date   46:00  282.48  n/a     .000
00831>                  SUM=     1.0 01:Pipe           4.31     .631 No_date   46:00  279.08  n/a     .000
00832> # Total Inflow to Region Pond                                                                                      
00833> R0999:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00834>     ADD HYD               1.0 02:Pond1           .44     .062 No_date   46:00  245.25  n/a     .000
00835>                     +     1.0 02:RL1             .65     .096 No_date   46:00  277.08  n/a     .000
00836>                     +     1.0 02:RL2            2.65     .387 No_date   46:00  278.28  n/a     .000
00837>                     +     1.0 02:Cout            .98     .105 No_date   45:35  282.48  n/a     .000
00838>                     +     1.0 02:Covf            .03     .043 No_date   46:00  282.48  n/a     .000
00839>                  SUM=     1.0 01:Pin            4.75     .694 No_date   46:00  275.93  n/a     .000
00840> # Region Pond - Modified by Development of Streets B and K                                                         
00841> # Modified stage-storage relationship as provided by DSEL                                                          
00842> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00843> # "SWM Report, South Operations Centre" by TSH.                                                                    
00844> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00845> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00846> R0999:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00847>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75     .694 No_date   46:00  275.93  n/a     .000
00848>                 out <=    1.0 01:Pout           4.75     .308 No_date   47:06  275.93  n/a     .000
00849>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00850>      {MxStoUsed=.4576E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00851> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00852> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00853> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00854> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00855> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00856> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00857> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00858> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00859> # Hurricane Hazel (Regional Event)                                                                                 
00860> R0999:C00002---------------------------------------------------------------------------------------
00861>     FINISH
00862> ---------------------------------------------------------------------------------------------------
00863> ***************************************************************************************************
00864>      WARNINGS / ERRORS / NOTES
00865>      -------------------------
00866>    Simulation ended on 2017-04-27     at 23:46:45
00867> ===================================================================================================
00868> 
00869> 
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00001> 20    Metric units / ID numbers OFF
00002> *#******************************************************************************
00003> *#  SWMHYMO  / INPUT DATA FILE
00004> *#******************************************************************************
00005> *#  Project Name: [Halton Region Lands]    Project Number: [1051-12]
00006> *#  Date        : 2017/03/15
00007> *#  Modeller    : [JB]
00008> *#  Updated     : 2017/04/20 [LP]
00009> *#  Updated     : 2017/04/27 [LP]
00010> *#  Company     : JFSAinc.
00011> *#  License #   : 2549237 
00012> *#******************************************************************************
00013> *# Halton 25 mm 3-Hour Chicago Design Storm
00014> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00015> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[001] 
00016> *%                   ["25MM03.stm"] <--storm filename, one per line for NSTORM time
00017> *%-----------------|-----------------------------------------------------------|
00018> READ STORM          STORM_FILENAME=["storm.001"]
00019> *%-----------------|-----------------------------------------------------------|
00020> *###############################################################################
00021> *# PROPOSED CONDITIONS
00022> *###############################################################################
00023> *#
00024> *# An existing Stormwater Management (SWM) Pond on the Region of Halton South 
00025> *# Operations Centre site treats approximately 5.75 ha of the site for enhanced
00026> *# quality and 2- to 100-year quantity control before ultimately discharging to 
00027> *# Bronte Creek, via a pipe through the Region lands. The existing pond design
00028> *# is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims
00029> *# Hubicki Associates (TSH).
00030> *#
00031> *# A 1.009 ha commercial block is to be developed as part of the Bronte Green
00032> *# subdivision. 0.088 ha of the site is undeveloped and draining to Bronte
00033> *# Creek under existing conditions. The remaining 0.921 ha is a parking lot
00034> *# on the Region lands, draining to the Region pond under existing conditions.
00035> *# Under interim conditions, the full 1.009 ha commercial block will be grassed
00036> *# over (no impervious land) and drain to the Region Pond.
00037> *# 
00038> *# Additionally, under proposed conditions, approximately 0.527 ha of the existing 
00039> *# drainage area to the Region Pond will be re-constructed as Streets B and K of 
00040> *# the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be  
00041> *# directed to the proposed Bronte Green Pond for SWM treatment before discharging 
00042> *# to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road. 
00043> *# Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the
00044> *# April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"
00045> *# for further details. 
00046> *#
00047> *# The storage available in the existing Region SWM Pond will be reduced by the
00048> *# development of Streets B and K. The commercial lands will be grassed over under
00049> *# interim conditions to ensure that interim conditions outflows from the modified
00050> *# Region SWM Pond will not exceed target outflows, as defined in the May 2001
00051> *# "SWM Report, South Operations Centre" by TSH. Design storms, modelling
00052> *# methods / parameters and SWM requirements consistent with the May 2001 TSH
00053> *# SWM Report have been used to evaluate the performance of the Region SWM Pond
00054> *# under interim conditions.
00055> *%-----------------|-----------------------------------------------------------|
00056> *# Proposed Commercial Block
00057> CALIB STANDHYD      NHYD=["Comm1"], DT=[1](min), AREA=[1.009](ha),
00058>                     XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2],
00059>                     SCS Procedure: CN=[78],
00060>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00061>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00062>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00063>                                        LGI=[82](m), MNI=[0.013], SCI=[0](min),
00064>                     RAINFALL=[ ,  ,  -1](mm/hr)
00065> *%-----------------|-----------------------------------------------------------|
00066> *# Interim Commercial Block
00067> *# CN = 84 -> CN* = 78 urban grassed area in fair condition (Soil Group D)
00068> *# Time to peak calculated as 2/3 of the Bransby Williams time of concentration
00069> *# for a 130 m distance from 129 m elevation to 127 m elevation
00070> CALIB NASHYD        NHYD=["Comm1"], DT=[1]min, AREA=[1.009](ha),
00071>                     DWF=[0](cms),  CN/C=[78], IA=[5](mm),
00072>                     N=[3], TP=[0.08]hrs,
00073>                     RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
00074> *%-----------------|-----------------------------------------------------------|
00075> *# Region Pond Block - Modified by Development of Streets B and K
00076> CALIB STANDHYD      NHYD=["Pond1"], DT=[1](min), AREA=[0.442](ha),
00077>                     XIMP=[0.37], TIMP=[0.37], DWF=[0](cms), LOSS=[2],
00078>                     SCS Procedure: CN=[78],
00079>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00080>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00081>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00082>                                        LGI=[54](m), MNI=[0.013], SCI=[0](min),
00083>                     RAINFALL=[ ,  ,  -1](mm/hr)
00084> *%-----------------|-----------------------------------------------------------|
00085> *# Existing Region Lands Tributary to Region Pond
00086> *# 100-year capture point 1
00087> CALIB STANDHYD      NHYD=["RL1"], DT=[1](min), AREA=[0.654](ha),
00088>                     XIMP=[0.90], TIMP=[0.90], DWF=[0](cms), LOSS=[2],
00089>                     SCS Procedure: CN=[78],
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00090>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00091>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00092>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00093>                                        LGI=[66](m), MNI=[0.013], SCI=[0](min),
00094>                     RAINFALL=[ ,  ,  -1](mm/hr)
00095> *%-----------------|-----------------------------------------------------------|
00096> *# Existing Region Lands Tributary to Region Pond
00097> *# 100-year capture point 2
00098> CALIB STANDHYD      NHYD=["RL2"], DT=[1](min), AREA=[2.646](ha),
00099>                     XIMP=[0.92], TIMP=[0.92], DWF=[0](cms), LOSS=[2],
00100>                     SCS Procedure: CN=[78],
00101>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00102>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00103>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00104>                                        LGI=[133](m), MNI=[0.013], SCI=[0](min),
00105>                     RAINFALL=[ ,  ,  -1](mm/hr)
00106> *%-----------------|-----------------------------------------------------------|
00107> *# Flow in Twin 750 mm Diameter Inlet Pipes
00108> ADD HYD             NHYDsum=["Pipe"], NHYDs to add=["RL1","RL2","Comm1"]
00109> *%-----------------|-----------------------------------------------------------|
00110> *# Total Inflow to Region Pond
00111> ADD HYD             NHYDsum=["Pin"], NHYDs to add=["Pond1","RL1","RL2","Comm1"]
00112> *%-----------------|-----------------------------------------------------------|
00113> *# Region Pond - Modified by Development of Streets B and K
00114> *# Modified stage-storage relationship as provided by DSEL
00115> *# Outlet controls, operating under free outfall conditions, as per  May 2001
00116> *# "SWM Report, South Operations Centre" by TSH.
00117> *# Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m
00118> *# Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m
00119> ROUTE RESERVOIR     NHYDout=["Pout"], NHYDin=["Pin"],
00120>                     RDT=[1](min), 
00121>                           TABLE of ( OUTFLOW-STORAGE ) values 
00122>                                       (cms) - (ha-m)
00123>                                     [     0 ,  0    ]
00124>                                     [ 0.005 , 0.014 ]
00125>                                     [ 0.008 , 0.030 ]
00126>                                     [ 0.011 , 0.046 ]
00127>                                     [ 0.014 , 0.074 ]
00128>                                     [ 0.016 , 0.104 ]
00129>                                     [ 0.065 , 0.137 ]
00130>                                     [ 0.115 , 0.172 ]
00131>                                     [ 0.160 , 0.209 ]
00132>                                     [ 0.195 , 0.249 ]
00133>                                     [ 0.225 , 0.292 ]
00134>                                     [ 0.251 , 0.337 ]
00135>                                     [ 0.267 , 0.369 ]
00136>                                     [ 0.296 , 0.426 ]
00137>                                     [ 0.323 , 0.495 ]
00138>                                     [ 0.347 , 0.564 ]
00139>                                     [ 0.370 , 0.635 ]
00140>                                     [ 0.391 , 0.707 ]
00141>                                     [ 0.417 , 0.799 ]
00142>                                     [   -1  , -1    ]  (max twenty pts)
00143>                    NHYDovf=["Povf"] ,
00144> *%-----------------|-----------------------------------------------------------|
00145> *******************************************************************************
00146> *# Halton 2-Year 4-Hour Chicago Design Storm
00147> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00148> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[102] 
00149> *%                   ["C002Y4hr.stm"] <--storm filename, one per line for NSTORM time
00150> *%-----------------|-----------------------------------------------------------|
00151> *# Halton 5-Year 4-Hour Chicago Design Storm
00152> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00153> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[105] 
00154> *%                   ["C005Y4hr.stm"] <--storm filename, one per line for NSTORM time
00155> *%-----------------|-----------------------------------------------------------|
00156> *# Halton 25-Year 4-Hour Chicago Design Storm
00157> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00158> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[125] 
00159> *%                   ["C025Y4hr.stm"] <--storm filename, one per line for NSTORM time
00160> *%-----------------|-----------------------------------------------------------|
00161> *# Halton 100-Year 4-Hour Chicago Design Storm 
00162> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00163> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[199] 
00164> *%                   ["C100Y4hr.stm"] <--storm filename, one per line for NSTORM time
00165> *%-----------------|-----------------------------------------------------------|
00166> *# Hurricane Hazel (Regional Event)
00167> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[999] 
00168> *%                   ["hazel-10.stm"] <--storm filename, one per line for NSTORM time
00169> *%-----------------|-----------------------------------------------------------|
00170> FINISH
00171> 
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00001>  ==================================================================================================
00002> 
00003>  SSSSS   W   W   M   M   H   H   Y   Y   M   M    OOO          222     000    11   5555   =========
00004>  S       W W W   MM MM   H   H    Y Y    MM MM   O   O           2    0   0   11   5   
00005>  SSSSS   W W W   M M M   HHHHH     Y     M M M   O   O           2    0   0   11   5      Ver 5.500
00006>      S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11   555    FEB  2015
00007>  SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11      5   =========
00008>                                                               2       0   0   11      5   # 2549237
00009>        StormWater Management HYdrologic Model                  222     000    11   555    =========
00010> 
00011>  **************************************************************************************************
00012>  **************************************  SWMHYMO Ver 5.500  ***************************************
00013>  ******************  A single event and continuous hydrologic simulation model  *******************
00014>  ******************     based on the principles of HYMO and its successors      *******************
00015>  ******************                 OTTHYMO-83 and OTTHYMO-89.                  *******************
00016>  **************************************************************************************************
00017>  ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *******************
00018>  ******************                  Ottawa,  Ontario: (613) 836-3884           *******************
00019>  ******************                  Gatineau, Quebec: (819) 243-6858           *******************
00020>  ******************                  E-Mail: swmhymo@jfsa.Com                   *******************
00021>  **************************************************************************************************
00022> 
00023>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  ++++++++++++++++++ Licensed user: JFSAinc.                                     +++++++++++++++++++
00025>  ++++++++++++++++++                Ottawa                SERIAL#:2549237        +++++++++++++++++++
00026>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  **************************************************************************************************
00029>  ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******************
00030>  ******************           Maximum value for ID numbers  :     11            *******************
00031>  ******************           Max. number of rainfall points: 105408            *******************
00032>  ******************           Max. number of flow points    : 105408            *******************
00033>  **************************************************************************************************
00034> 
00035> 
00036>  ********************************   S U M M A R Y   O U T P U T   *********************************
00037>  **************************************************************************************************
00038>  *                 RUN DATE: 2017-04-27     TIME: 23:47:38     RUN COUNTER: 000635                *
00039>  **************************************************************************************************
00040>  * Input   file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D1int.dat     *
00041>  * Output  file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D1int.out     *
00042>  * Summary file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D1int.sum     *
00043>  * User comments:                                                                                 *
00044>  * 1:_____________________________________________________________________________________________*
00045>  * 2:_____________________________________________________________________________________________*
00046>  * 3:_____________________________________________________________________________________________*
00047>  **************************************************************************************************
00048> 
00049>   
00050> #******************************************************************************                                    
00051> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00052> #******************************************************************************                                    
00053> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00054> #  Date        : 2017/03/15                                                                                        
00055> #  Modeller    : [JB]                                                                                              
00056> #  Updated     : 2017/04/20 [LP]                                                                                   
00057> #  Updated     : 2017/04/27 [LP]                                                                                   
00058> #  Company     : JFSAinc.                                                                                          
00059> #  License #   : 2549237                                                                                           
00060> #******************************************************************************                                    
00061> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00062> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00063>  RUN#:COMMAND#
00064> R0001:C00001---------------------------------------------------------------------------------------
00065>      START
00066>       [TZERO =    .00 hrs on        0]
00067>       [METOUT=   2    (1=imperial, 2=metric output)]
00068>       [NSTORM=   1 ]
00069>       [NRUN  = 0001 ]
00070> R0001:C00002---------------------------------------------------------------------------------------
00071>      READ STORM        
00072>       Filename = storm.001                                                          
00073>       Comment  = Toronto Bloor St 25mm storm (3 hr) (as Per TSMA)                   
00074>       [SDT=10.00:SDUR=   3.00:PTOT=  25.00]
00075> ###############################################################################                                    
00076> # PROPOSED CONDITIONS                                                                                              
00077> ###############################################################################                                    
00078> #                                                                                                                  
00079> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00080> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00081> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00082> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00083> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00084> # Hubicki Associates (TSH).                                                                                        
00085> #                                                                                                                  
00086> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00087> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00088> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00089> # on the Region lands, draining to the Region pond under existing conditions.                                      
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00090> # Under interim conditions, the full 1.009 ha commercial block will be grassed                                     
00091> # over (no impervious land) and drain to the Region Pond.                                                          
00092> #                                                                                                                  
00093> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00094> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00095> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00096> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00097> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00098> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00099> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00100> # for further details.                                                                                             
00101> #                                                                                                                  
00102> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00103> # development of Streets B and K. The commercial lands will be grassed over under                                  
00104> # interim conditions to ensure that interim conditions outflows from the modified                                  
00105> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00106> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00107> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00108> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00109> # under interim conditions.                                                                                        
00110> # Proposed Commercial Block                                                                                        
00111> R0001:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00112>     CALIB STANDHYD        1.0 01:Comm1          1.01     .064 No_date    1:10   22.82 .913     .000
00113>       [XIMP=.99:TIMP=.99]
00114>       [LOSS= 2 :CN= 78.0]
00115>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00116>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00117> # Interim Commercial Block                                                                                         
00118> # CN = 84 -> CN* = 78 urban grassed area in fair condition (Soil Group D)                                          
00119> # Time to peak calculated as 2/3 of the Bransby Williams time of concentration                                     
00120> # for a 130 m distance from 129 m elevation to 127 m elevation                                                     
00121> R0001:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00122>     CALIB NASHYD          1.0 01:Comm1          1.01     .013 No_date    1:21    4.37 .175     .000
00123>       [CN= 78.0: N= 3.00: Tp=  .08]
00124> # Region Pond Block - Modified by Development of Streets B and K                                                   
00125> R0001:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00126>     CALIB STANDHYD        1.0 01:Pond1           .44     .011 No_date    1:10   11.26 .450     .000
00127>       [XIMP=.37:TIMP=.37]
00128>       [LOSS= 2 :CN= 78.0]
00129>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00130>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00131> # Existing Region Lands Tributary to Region Pond                                                                   
00132> # 100-year capture point 1                                                                                         
00133> R0001:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00134>     CALIB STANDHYD        1.0 01:RL1             .65     .038 No_date    1:10   21.14 .845     .000
00135>       [XIMP=.90:TIMP=.90]
00136>       [LOSS= 2 :CN= 78.0]
00137>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00138>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00139> # Existing Region Lands Tributary to Region Pond                                                                   
00140> # 100-year capture point 2                                                                                         
00141> R0001:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00142>     CALIB STANDHYD        1.0 01:RL2            2.65     .154 No_date    1:10   21.51 .860     .000
00143>       [XIMP=.92:TIMP=.92]
00144>       [LOSS= 2 :CN= 78.0]
00145>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00146>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00147> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00148> R0001:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00149>     ADD HYD               1.0 02:RL1             .65     .038 No_date    1:10   21.14  n/a     .000
00150>                     +     1.0 02:RL2            2.65     .154 No_date    1:10   21.51  n/a     .000
00151>                     +     1.0 02:Comm1          1.01     .013 No_date    1:21    4.37  n/a     .000
00152>                  SUM=     1.0 01:Pipe           4.31     .204 No_date    1:10   17.44  n/a     .000
00153> # Total Inflow to Region Pond                                                                                      
00154> R0001:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00155>     ADD HYD               1.0 02:Pond1           .44     .011 No_date    1:10   11.26  n/a     .000
00156>                     +     1.0 02:RL1             .65     .038 No_date    1:10   21.14  n/a     .000
00157>                     +     1.0 02:RL2            2.65     .154 No_date    1:10   21.51  n/a     .000
00158>                     +     1.0 02:Comm1          1.01     .013 No_date    1:21    4.37  n/a     .000
00159>                  SUM=     1.0 01:Pin            4.75     .215 No_date    1:10   16.86  n/a     .000
00160> # Region Pond - Modified by Development of Streets B and K                                                         
00161> # Modified stage-storage relationship as provided by DSEL                                                          
00162> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00163> # "SWM Report, South Operations Centre" by TSH.                                                                    
00164> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00165> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00166> R0001:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00167>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75     .215 No_date    1:10   16.86  n/a     .000
00168>                 out <=    1.0 01:Pout           4.75     .014 No_date    2:40   16.86  n/a     .000
00169>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00170>      {MxStoUsed=.7073E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00171> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00172> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00173>   ** END OF RUN :  101
00174> 
00175> ***************************************************************************************************
00176> 
00177> 
00178> 
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00179> 
00180> 
00181>  RUN#:COMMAND#
00182> R0102:C00001---------------------------------------------------------------------------------------
00183>      START
00184>       [TZERO =    .00 hrs on        0]
00185>       [METOUT=   2    (1=imperial, 2=metric output)]
00186>       [NSTORM=   1 ]
00187>       [NRUN  = 0102 ]
00188> #******************************************************************************                                    
00189> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00190> #******************************************************************************                                    
00191> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00192> #  Date        : 2017/03/15                                                                                        
00193> #  Modeller    : [JB]                                                                                              
00194> #  Updated     : 2017/04/20 [LP]                                                                                   
00195> #  Updated     : 2017/04/27 [LP]                                                                                   
00196> #  Company     : JFSAinc.                                                                                          
00197> #  License #   : 2549237                                                                                           
00198> #******************************************************************************                                    
00199> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00200> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00201> R0102:C00002---------------------------------------------------------------------------------------
00202>      READ STORM        
00203>       Filename = storm.001                                                          
00204>       Comment  = 2-Year 4 Hour Chicago Storm (Per TSHA)                             
00205>       [SDT=10.00:SDUR=   4.00:PTOT=  39.24]
00206> ###############################################################################                                    
00207> # PROPOSED CONDITIONS                                                                                              
00208> ###############################################################################                                    
00209> #                                                                                                                  
00210> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00211> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00212> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00213> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00214> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00215> # Hubicki Associates (TSH).                                                                                        
00216> #                                                                                                                  
00217> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00218> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00219> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00220> # on the Region lands, draining to the Region pond under existing conditions.                                      
00221> # Under interim conditions, the full 1.009 ha commercial block will be grassed                                     
00222> # over (no impervious land) and drain to the Region Pond.                                                          
00223> #                                                                                                                  
00224> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00225> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00226> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00227> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00228> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00229> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00230> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00231> # for further details.                                                                                             
00232> #                                                                                                                  
00233> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00234> # development of Streets B and K. The commercial lands will be grassed over under                                  
00235> # interim conditions to ensure that interim conditions outflows from the modified                                  
00236> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00237> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00238> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00239> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00240> # under interim conditions.                                                                                        
00241> # Proposed Commercial Block                                                                                        
00242> R0102:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00243>     CALIB STANDHYD        1.0 01:Comm1          1.01     .217 No_date    1:30   36.97 .942     .000
00244>       [XIMP=.99:TIMP=.99]
00245>       [LOSS= 2 :CN= 78.0]
00246>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00247>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00248> # Interim Commercial Block                                                                                         
00249> # CN = 84 -> CN* = 78 urban grassed area in fair condition (Soil Group D)                                          
00250> # Time to peak calculated as 2/3 of the Bransby Williams time of concentration                                     
00251> # for a 130 m distance from 129 m elevation to 127 m elevation                                                     
00252> R0102:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00253>     CALIB NASHYD          1.0 01:Comm1          1.01     .047 No_date    1:32   11.07 .282     .000
00254>       [CN= 78.0: N= 3.00: Tp=  .08]
00255> # Region Pond Block - Modified by Development of Streets B and K                                                   
00256> R0102:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00257>     CALIB STANDHYD        1.0 01:Pond1           .44     .038 No_date    1:30   20.75 .529     .000
00258>       [XIMP=.37:TIMP=.37]
00259>       [LOSS= 2 :CN= 78.0]
00260>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00261>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00262> # Existing Region Lands Tributary to Region Pond                                                                   
00263> # 100-year capture point 1                                                                                         
00264> R0102:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00265>     CALIB STANDHYD        1.0 01:RL1             .65     .129 No_date    1:30   34.62 .882     .000
00266>       [XIMP=.90:TIMP=.90]
00267>       [LOSS= 2 :CN= 78.0]
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00268>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00269>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00270> # Existing Region Lands Tributary to Region Pond                                                                   
00271> # 100-year capture point 2                                                                                         
00272> R0102:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00273>     CALIB STANDHYD        1.0 01:RL2            2.65     .518 No_date    1:30   35.14 .896     .000
00274>       [XIMP=.92:TIMP=.92]
00275>       [LOSS= 2 :CN= 78.0]
00276>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00277>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00278> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00279> R0102:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00280>     ADD HYD               1.0 02:RL1             .65     .129 No_date    1:30   34.62  n/a     .000
00281>                     +     1.0 02:RL2            2.65     .518 No_date    1:30   35.14  n/a     .000
00282>                     +     1.0 02:Comm1          1.01     .047 No_date    1:32   11.07  n/a     .000
00283>                  SUM=     1.0 01:Pipe           4.31     .688 No_date    1:30   29.43  n/a     .000
00284> # Total Inflow to Region Pond                                                                                      
00285> R0102:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00286>     ADD HYD               1.0 02:Pond1           .44     .038 No_date    1:30   20.75  n/a     .000
00287>                     +     1.0 02:RL1             .65     .129 No_date    1:30   34.62  n/a     .000
00288>                     +     1.0 02:RL2            2.65     .518 No_date    1:30   35.14  n/a     .000
00289>                     +     1.0 02:Comm1          1.01     .047 No_date    1:32   11.07  n/a     .000
00290>                  SUM=     1.0 01:Pin            4.75     .726 No_date    1:30   28.62  n/a     .000
00291> # Region Pond - Modified by Development of Streets B and K                                                         
00292> # Modified stage-storage relationship as provided by DSEL                                                          
00293> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00294> # "SWM Report, South Operations Centre" by TSH.                                                                    
00295> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00296> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00297> R0102:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00298>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75     .726 No_date    1:30   28.62  n/a     .000
00299>                 out <=    1.0 01:Pout           4.75     .032 No_date    4:01   28.62  n/a     .000
00300>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00301>      {MxStoUsed=.1146E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00302> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00303> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00304> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00305> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00306>   ** END OF RUN :  104
00307> 
00308> ***************************************************************************************************
00309> 
00310> 
00311> 
00312> 
00313> 
00314>  RUN#:COMMAND#
00315> R0105:C00001---------------------------------------------------------------------------------------
00316>      START
00317>       [TZERO =    .00 hrs on        0]
00318>       [METOUT=   2    (1=imperial, 2=metric output)]
00319>       [NSTORM=   1 ]
00320>       [NRUN  = 0105 ]
00321> #******************************************************************************                                    
00322> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00323> #******************************************************************************                                    
00324> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00325> #  Date        : 2017/03/15                                                                                        
00326> #  Modeller    : [JB]                                                                                              
00327> #  Updated     : 2017/04/20 [LP]                                                                                   
00328> #  Updated     : 2017/04/27 [LP]                                                                                   
00329> #  Company     : JFSAinc.                                                                                          
00330> #  License #   : 2549237                                                                                           
00331> #******************************************************************************                                    
00332> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00333> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00334> R0105:C00002---------------------------------------------------------------------------------------
00335>      READ STORM        
00336>       Filename = storm.001                                                          
00337>       Comment  = 5-Year 4 Hour Chicago Storm (Per TSHA)                             
00338>       [SDT=10.00:SDUR=   4.00:PTOT=  48.45]
00339> ###############################################################################                                    
00340> # PROPOSED CONDITIONS                                                                                              
00341> ###############################################################################                                    
00342> #                                                                                                                  
00343> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00344> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00345> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00346> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00347> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00348> # Hubicki Associates (TSH).                                                                                        
00349> #                                                                                                                  
00350> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00351> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00352> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00353> # on the Region lands, draining to the Region pond under existing conditions.                                      
00354> # Under interim conditions, the full 1.009 ha commercial block will be grassed                                     
00355> # over (no impervious land) and drain to the Region Pond.                                                          
00356> #                                                                                                                  
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00357> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00358> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00359> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00360> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00361> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00362> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00363> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00364> # for further details.                                                                                             
00365> #                                                                                                                  
00366> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00367> # development of Streets B and K. The commercial lands will be grassed over under                                  
00368> # interim conditions to ensure that interim conditions outflows from the modified                                  
00369> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00370> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00371> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00372> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00373> # under interim conditions.                                                                                        
00374> # Proposed Commercial Block                                                                                        
00375> R0105:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00376>     CALIB STANDHYD        1.0 01:Comm1          1.01     .311 No_date    1:30   46.15 .953     .000
00377>       [XIMP=.99:TIMP=.99]
00378>       [LOSS= 2 :CN= 78.0]
00379>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00380>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00381> # Interim Commercial Block                                                                                         
00382> # CN = 84 -> CN* = 78 urban grassed area in fair condition (Soil Group D)                                          
00383> # Time to peak calculated as 2/3 of the Bransby Williams time of concentration                                     
00384> # for a 130 m distance from 129 m elevation to 127 m elevation                                                     
00385> R0105:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00386>     CALIB NASHYD          1.0 01:Comm1          1.01     .086 No_date    1:32   16.40 .339     .000
00387>       [CN= 78.0: N= 3.00: Tp=  .08]
00388> # Region Pond Block - Modified by Development of Streets B and K                                                   
00389> R0105:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00390>     CALIB STANDHYD        1.0 01:Pond1           .44     .056 No_date    1:30   27.52 .568     .000
00391>       [XIMP=.37:TIMP=.37]
00392>       [LOSS= 2 :CN= 78.0]
00393>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00394>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00395> # Existing Region Lands Tributary to Region Pond                                                                   
00396> # 100-year capture point 1                                                                                         
00397> R0105:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00398>     CALIB STANDHYD        1.0 01:RL1             .65     .185 No_date    1:30   43.44 .897     .000
00399>       [XIMP=.90:TIMP=.90]
00400>       [LOSS= 2 :CN= 78.0]
00401>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00402>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00403> # Existing Region Lands Tributary to Region Pond                                                                   
00404> # 100-year capture point 2                                                                                         
00405> R0105:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00406>     CALIB STANDHYD        1.0 01:RL2            2.65     .752 No_date    1:30   44.04 .909     .000
00407>       [XIMP=.92:TIMP=.92]
00408>       [LOSS= 2 :CN= 78.0]
00409>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00410>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00411> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00412> R0105:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00413>     ADD HYD               1.0 02:RL1             .65     .185 No_date    1:30   43.44  n/a     .000
00414>                     +     1.0 02:RL2            2.65     .752 No_date    1:30   44.04  n/a     .000
00415>                     +     1.0 02:Comm1          1.01     .086 No_date    1:32   16.40  n/a     .000
00416>                  SUM=     1.0 01:Pipe           4.31    1.014 No_date    1:30   37.48  n/a     .000
00417> # Total Inflow to Region Pond                                                                                      
00418> R0105:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00419>     ADD HYD               1.0 02:Pond1           .44     .056 No_date    1:30   27.52  n/a     .000
00420>                     +     1.0 02:RL1             .65     .185 No_date    1:30   43.44  n/a     .000
00421>                     +     1.0 02:RL2            2.65     .752 No_date    1:30   44.04  n/a     .000
00422>                     +     1.0 02:Comm1          1.01     .086 No_date    1:32   16.40  n/a     .000
00423>                  SUM=     1.0 01:Pin            4.75    1.070 No_date    1:30   36.55  n/a     .000
00424> # Region Pond - Modified by Development of Streets B and K                                                         
00425> # Modified stage-storage relationship as provided by DSEL                                                          
00426> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00427> # "SWM Report, South Operations Centre" by TSH.                                                                    
00428> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00429> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00430> R0105:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00431>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75    1.070 No_date    1:30   36.55  n/a     .000
00432>                 out <=    1.0 01:Pout           4.75     .057 No_date    3:01   36.55  n/a     .000
00433>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00434>      {MxStoUsed=.1313E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00435> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00436> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00437> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00438> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00439> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00440> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00441>   ** END OF RUN :  124
00442> 
00443> ***************************************************************************************************
00444> 
00445> 



(C:\...RH_D1int.sum) P1051: Bronte Green Subdivision / Region Headquarters Lands

JFSAinc. SWMHYMO Output File - Scenario 1 InterimPage 5

00446> 
00447> 
00448> 
00449>  RUN#:COMMAND#
00450> R0125:C00001---------------------------------------------------------------------------------------
00451>      START
00452>       [TZERO =    .00 hrs on        0]
00453>       [METOUT=   2    (1=imperial, 2=metric output)]
00454>       [NSTORM=   1 ]
00455>       [NRUN  = 0125 ]
00456> #******************************************************************************                                    
00457> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00458> #******************************************************************************                                    
00459> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00460> #  Date        : 2017/03/15                                                                                        
00461> #  Modeller    : [JB]                                                                                              
00462> #  Updated     : 2017/04/20 [LP]                                                                                   
00463> #  Updated     : 2017/04/27 [LP]                                                                                   
00464> #  Company     : JFSAinc.                                                                                          
00465> #  License #   : 2549237                                                                                           
00466> #******************************************************************************                                    
00467> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00468> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00469> R0125:C00002---------------------------------------------------------------------------------------
00470>      READ STORM        
00471>       Filename = storm.001                                                          
00472>       Comment  = 25-Year 4 Hour Chicago Storm (Per TSHA)                            
00473>       [SDT=10.00:SDUR=   4.00:PTOT=  66.10]
00474> ###############################################################################                                    
00475> # PROPOSED CONDITIONS                                                                                              
00476> ###############################################################################                                    
00477> #                                                                                                                  
00478> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00479> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00480> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00481> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00482> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00483> # Hubicki Associates (TSH).                                                                                        
00484> #                                                                                                                  
00485> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00486> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00487> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00488> # on the Region lands, draining to the Region pond under existing conditions.                                      
00489> # Under interim conditions, the full 1.009 ha commercial block will be grassed                                     
00490> # over (no impervious land) and drain to the Region Pond.                                                          
00491> #                                                                                                                  
00492> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00493> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00494> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00495> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00496> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00497> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00498> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00499> # for further details.                                                                                             
00500> #                                                                                                                  
00501> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00502> # development of Streets B and K. The commercial lands will be grassed over under                                  
00503> # interim conditions to ensure that interim conditions outflows from the modified                                  
00504> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00505> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00506> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00507> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00508> # under interim conditions.                                                                                        
00509> # Proposed Commercial Block                                                                                        
00510> R0125:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00511>     CALIB STANDHYD        1.0 01:Comm1          1.01     .441 No_date    1:30   63.74 .964     .000
00512>       [XIMP=.99:TIMP=.99]
00513>       [LOSS= 2 :CN= 78.0]
00514>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00515>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00516> # Interim Commercial Block                                                                                         
00517> # CN = 84 -> CN* = 78 urban grassed area in fair condition (Soil Group D)                                          
00518> # Time to peak calculated as 2/3 of the Bransby Williams time of concentration                                     
00519> # for a 130 m distance from 129 m elevation to 127 m elevation                                                     
00520> R0125:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00521>     CALIB NASHYD          1.0 01:Comm1          1.01     .160 No_date    1:32   28.12 .425     .000
00522>       [CN= 78.0: N= 3.00: Tp=  .08]
00523> # Region Pond Block - Modified by Development of Streets B and K                                                   
00524> R0125:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00525>     CALIB STANDHYD        1.0 01:Pond1           .44     .090 No_date    1:30   41.43 .627     .000
00526>       [XIMP=.37:TIMP=.37]
00527>       [LOSS= 2 :CN= 78.0]
00528>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00529>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00530> # Existing Region Lands Tributary to Region Pond                                                                   
00531> # 100-year capture point 1                                                                                         
00532> R0125:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00533>     CALIB STANDHYD        1.0 01:RL1             .65     .264 No_date    1:30   60.50 .915     .000
00534>       [XIMP=.90:TIMP=.90]
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00535>       [LOSS= 2 :CN= 78.0]
00536>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00537>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00538> # Existing Region Lands Tributary to Region Pond                                                                   
00539> # 100-year capture point 2                                                                                         
00540> R0125:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00541>     CALIB STANDHYD        1.0 01:RL2            2.65    1.076 No_date    1:30   61.22 .926     .000
00542>       [XIMP=.92:TIMP=.92]
00543>       [LOSS= 2 :CN= 78.0]
00544>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00545>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00546> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00547> R0125:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00548>     ADD HYD               1.0 02:RL1             .65     .264 No_date    1:30   60.50  n/a     .000
00549>                     +     1.0 02:RL2            2.65    1.076 No_date    1:30   61.22  n/a     .000
00550>                     +     1.0 02:Comm1          1.01     .160 No_date    1:32   28.12  n/a     .000
00551>                  SUM=     1.0 01:Pipe           4.31    1.486 No_date    1:30   53.36  n/a     .000
00552> # Total Inflow to Region Pond                                                                                      
00553> R0125:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00554>     ADD HYD               1.0 02:Pond1           .44     .090 No_date    1:30   41.43  n/a     .000
00555>                     +     1.0 02:RL1             .65     .264 No_date    1:30   60.50  n/a     .000
00556>                     +     1.0 02:RL2            2.65    1.076 No_date    1:30   61.22  n/a     .000
00557>                     +     1.0 02:Comm1          1.01     .160 No_date    1:32   28.12  n/a     .000
00558>                  SUM=     1.0 01:Pin            4.75    1.575 No_date    1:30   52.25  n/a     .000
00559> # Region Pond - Modified by Development of Streets B and K                                                         
00560> # Modified stage-storage relationship as provided by DSEL                                                          
00561> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00562> # "SWM Report, South Operations Centre" by TSH.                                                                    
00563> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00564> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00565> R0125:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00566>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75    1.575 No_date    1:30   52.25  n/a     .000
00567>                 out <=    1.0 01:Pout           4.75     .112 No_date    2:25   52.25  n/a     .000
00568>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00569>      {MxStoUsed=.1702E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00570> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00571> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00572> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00573> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00574> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00575> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00576> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00577> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00578>   ** END OF RUN :  198
00579> 
00580> ***************************************************************************************************
00581> 
00582> 
00583> 
00584> 
00585> 
00586>  RUN#:COMMAND#
00587> R0199:C00001---------------------------------------------------------------------------------------
00588>      START
00589>       [TZERO =    .00 hrs on        0]
00590>       [METOUT=   2    (1=imperial, 2=metric output)]
00591>       [NSTORM=   1 ]
00592>       [NRUN  = 0199 ]
00593> #******************************************************************************                                    
00594> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00595> #******************************************************************************                                    
00596> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00597> #  Date        : 2017/03/15                                                                                        
00598> #  Modeller    : [JB]                                                                                              
00599> #  Updated     : 2017/04/20 [LP]                                                                                   
00600> #  Updated     : 2017/04/27 [LP]                                                                                   
00601> #  Company     : JFSAinc.                                                                                          
00602> #  License #   : 2549237                                                                                           
00603> #******************************************************************************                                    
00604> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00605> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00606> R0199:C00002---------------------------------------------------------------------------------------
00607>      READ STORM        
00608>       Filename = storm.001                                                          
00609>       Comment  = 100-Year 4 Hour Chicago Storm (Per TSHA)                           
00610>       [SDT=10.00:SDUR=   4.00:PTOT=  83.74]
00611> ###############################################################################                                    
00612> # PROPOSED CONDITIONS                                                                                              
00613> ###############################################################################                                    
00614> #                                                                                                                  
00615> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00616> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00617> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00618> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00619> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00620> # Hubicki Associates (TSH).                                                                                        
00621> #                                                                                                                  
00622> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00623> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
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00624> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00625> # on the Region lands, draining to the Region pond under existing conditions.                                      
00626> # Under interim conditions, the full 1.009 ha commercial block will be grassed                                     
00627> # over (no impervious land) and drain to the Region Pond.                                                          
00628> #                                                                                                                  
00629> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00630> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00631> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00632> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00633> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00634> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00635> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00636> # for further details.                                                                                             
00637> #                                                                                                                  
00638> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00639> # development of Streets B and K. The commercial lands will be grassed over under                                  
00640> # interim conditions to ensure that interim conditions outflows from the modified                                  
00641> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00642> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00643> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00644> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00645> # under interim conditions.                                                                                        
00646> # Proposed Commercial Block                                                                                        
00647> R0199:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00648>     CALIB STANDHYD        1.0 01:Comm1          1.01     .572 No_date    1:30   81.33 .971     .000
00649>       [XIMP=.99:TIMP=.99]
00650>       [LOSS= 2 :CN= 78.0]
00651>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00652>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00653> # Interim Commercial Block                                                                                         
00654> # CN = 84 -> CN* = 78 urban grassed area in fair condition (Soil Group D)                                          
00655> # Time to peak calculated as 2/3 of the Bransby Williams time of concentration                                     
00656> # for a 130 m distance from 129 m elevation to 127 m elevation                                                     
00657> R0199:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00658>     CALIB NASHYD          1.0 01:Comm1          1.01     .247 No_date    1:32   41.23 .492     .000
00659>       [CN= 78.0: N= 3.00: Tp=  .08]
00660> # Region Pond Block - Modified by Development of Streets B and K                                                   
00661> R0199:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00662>     CALIB STANDHYD        1.0 01:Pond1           .44     .132 No_date    1:30   56.22 .671     .000
00663>       [XIMP=.37:TIMP=.37]
00664>       [LOSS= 2 :CN= 78.0]
00665>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00666>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00667> # Existing Region Lands Tributary to Region Pond                                                                   
00668> # 100-year capture point 1                                                                                         
00669> R0199:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00670>     CALIB STANDHYD        1.0 01:RL1             .65     .345 No_date    1:30   77.69 .928     .000
00671>       [XIMP=.90:TIMP=.90]
00672>       [LOSS= 2 :CN= 78.0]
00673>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00674>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00675> # Existing Region Lands Tributary to Region Pond                                                                   
00676> # 100-year capture point 2                                                                                         
00677> R0199:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00678>     CALIB STANDHYD        1.0 01:RL2            2.65    1.410 No_date    1:30   78.50 .937     .000
00679>       [XIMP=.92:TIMP=.92]
00680>       [LOSS= 2 :CN= 78.0]
00681>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00682>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00683> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00684> R0199:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00685>     ADD HYD               1.0 02:RL1             .65     .345 No_date    1:30   77.69  n/a     .000
00686>                     +     1.0 02:RL2            2.65    1.410 No_date    1:30   78.50  n/a     .000
00687>                     +     1.0 02:Comm1          1.01     .247 No_date    1:32   41.23  n/a     .000
00688>                  SUM=     1.0 01:Pipe           4.31    1.983 No_date    1:30   69.65  n/a     .000
00689> # Total Inflow to Region Pond                                                                                      
00690> R0199:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00691>     ADD HYD               1.0 02:Pond1           .44     .132 No_date    1:30   56.22  n/a     .000
00692>                     +     1.0 02:RL1             .65     .345 No_date    1:30   77.69  n/a     .000
00693>                     +     1.0 02:RL2            2.65    1.410 No_date    1:30   78.50  n/a     .000
00694>                     +     1.0 02:Comm1          1.01     .247 No_date    1:32   41.23  n/a     .000
00695>                  SUM=     1.0 01:Pin            4.75    2.115 No_date    1:30   68.40  n/a     .000
00696> # Region Pond - Modified by Development of Streets B and K                                                         
00697> # Modified stage-storage relationship as provided by DSEL                                                          
00698> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00699> # "SWM Report, South Operations Centre" by TSH.                                                                    
00700> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00701> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00702> R0199:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00703>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75    2.115 No_date    1:30   68.40  n/a     .000
00704>                 out <=    1.0 01:Pout           4.75     .172 No_date    2:12   68.40  n/a     .000
00705>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00706>      {MxStoUsed=.2231E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00707> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00708> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00709> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00710> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00711> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00712> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
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00713> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00714> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00715> # Hurricane Hazel (Regional Event)                                                                                 
00716>   ** END OF RUN :  998
00717> 
00718> ***************************************************************************************************
00719> 
00720> 
00721> 
00722> 
00723> 
00724>  RUN#:COMMAND#
00725> R0999:C00001---------------------------------------------------------------------------------------
00726>      START
00727>       [TZERO =    .00 hrs on        0]
00728>       [METOUT=   2    (1=imperial, 2=metric output)]
00729>       [NSTORM=   1 ]
00730>       [NRUN  = 0999 ]
00731> #******************************************************************************                                    
00732> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00733> #******************************************************************************                                    
00734> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00735> #  Date        : 2017/03/15                                                                                        
00736> #  Modeller    : [JB]                                                                                              
00737> #  Updated     : 2017/04/20 [LP]                                                                                   
00738> #  Updated     : 2017/04/27 [LP]                                                                                   
00739> #  Company     : JFSAinc.                                                                                          
00740> #  License #   : 2549237                                                                                           
00741> #******************************************************************************                                    
00742> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00743> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00744> R0999:C00002---------------------------------------------------------------------------------------
00745>      READ STORM        
00746>       Filename = storm.001                                                          
00747>       Comment  = Hurricane Hazel                                                    
00748>       [SDT=10.00:SDUR=  48.00:PTOT= 285.08]
00749> ###############################################################################                                    
00750> # PROPOSED CONDITIONS                                                                                              
00751> ###############################################################################                                    
00752> #                                                                                                                  
00753> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00754> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00755> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00756> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00757> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00758> # Hubicki Associates (TSH).                                                                                        
00759> #                                                                                                                  
00760> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00761> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00762> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00763> # on the Region lands, draining to the Region pond under existing conditions.                                      
00764> # Under interim conditions, the full 1.009 ha commercial block will be grassed                                     
00765> # over (no impervious land) and drain to the Region Pond.                                                          
00766> #                                                                                                                  
00767> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00768> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00769> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00770> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00771> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00772> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00773> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00774> # for further details.                                                                                             
00775> #                                                                                                                  
00776> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00777> # development of Streets B and K. The commercial lands will be grassed over under                                  
00778> # interim conditions to ensure that interim conditions outflows from the modified                                  
00779> # Region SWM Pond will not exceed target outflows, as defined in the May 2001                                      
00780> # "SWM Report, South Operations Centre" by TSH. Design storms, modelling                                           
00781> # methods / parameters and SWM requirements consistent with the May 2001 TSH                                       
00782> # SWM Report have been used to evaluate the performance of the Region SWM Pond                                     
00783> # under interim conditions.                                                                                        
00784> # Proposed Commercial Block                                                                                        
00785> R0999:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00786>     CALIB STANDHYD        1.0 01:Comm1          1.01     .148 No_date   46:00  282.48 .991     .000
00787>       [XIMP=.99:TIMP=.99]
00788>       [LOSS= 2 :CN= 78.0]
00789>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00790>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00791> # Interim Commercial Block                                                                                         
00792> # CN = 84 -> CN* = 78 urban grassed area in fair condition (Soil Group D)                                          
00793> # Time to peak calculated as 2/3 of the Bransby Williams time of concentration                                     
00794> # for a 130 m distance from 129 m elevation to 127 m elevation                                                     
00795> R0999:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00796>     CALIB NASHYD          1.0 01:Comm1          1.01     .140 No_date   46:00  223.03 .782     .000
00797>       [CN= 78.0: N= 3.00: Tp=  .08]
00798> # Region Pond Block - Modified by Development of Streets B and K                                                   
00799> R0999:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00800>     CALIB STANDHYD        1.0 01:Pond1           .44     .062 No_date   46:00  245.25 .860     .000
00801>       [XIMP=.37:TIMP=.37]
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00802>       [LOSS= 2 :CN= 78.0]
00803>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00804>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00805> # Existing Region Lands Tributary to Region Pond                                                                   
00806> # 100-year capture point 1                                                                                         
00807> R0999:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00808>     CALIB STANDHYD        1.0 01:RL1             .65     .096 No_date   46:00  277.08 .972     .000
00809>       [XIMP=.90:TIMP=.90]
00810>       [LOSS= 2 :CN= 78.0]
00811>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00812>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00813> # Existing Region Lands Tributary to Region Pond                                                                   
00814> # 100-year capture point 2                                                                                         
00815> R0999:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00816>     CALIB STANDHYD        1.0 01:RL2            2.65     .387 No_date   46:00  278.28 .976     .000
00817>       [XIMP=.92:TIMP=.92]
00818>       [LOSS= 2 :CN= 78.0]
00819>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00820>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00821> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00822> R0999:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00823>     ADD HYD               1.0 02:RL1             .65     .096 No_date   46:00  277.08  n/a     .000
00824>                     +     1.0 02:RL2            2.65     .387 No_date   46:00  278.28  n/a     .000
00825>                     +     1.0 02:Comm1          1.01     .140 No_date   46:00  223.03  n/a     .000
00826>                  SUM=     1.0 01:Pipe           4.31     .623 No_date   46:00  265.16  n/a     .000
00827> # Total Inflow to Region Pond                                                                                      
00828> R0999:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00829>     ADD HYD               1.0 02:Pond1           .44     .062 No_date   46:00  245.25  n/a     .000
00830>                     +     1.0 02:RL1             .65     .096 No_date   46:00  277.08  n/a     .000
00831>                     +     1.0 02:RL2            2.65     .387 No_date   46:00  278.28  n/a     .000
00832>                     +     1.0 02:Comm1          1.01     .140 No_date   46:00  223.03  n/a     .000
00833>                  SUM=     1.0 01:Pin            4.75     .685 No_date   46:00  263.31  n/a     .000
00834> # Region Pond - Modified by Development of Streets B and K                                                         
00835> # Modified stage-storage relationship as provided by DSEL                                                          
00836> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00837> # "SWM Report, South Operations Centre" by TSH.                                                                    
00838> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00839> # Replace 240 mm quantity orifice at 124.00 m with 400 mm orifice at 124.00 m                                      
00840> R0999:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00841>     ROUTE RESERVOIR ->    1.0 02:Pin            4.75     .685 No_date   46:00  263.31  n/a     .000
00842>                 out <=    1.0 01:Pout           4.75     .309 No_date   47:05  263.30  n/a     .000
00843>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00844>      {MxStoUsed=.4588E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00845> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00846> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00847> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00848> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00849> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00850> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00851> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00852> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00853> # Hurricane Hazel (Regional Event)                                                                                 
00854> R0999:C00002---------------------------------------------------------------------------------------
00855>     FINISH
00856> ---------------------------------------------------------------------------------------------------
00857> ***************************************************************************************************
00858>      WARNINGS / ERRORS / NOTES
00859>      -------------------------
00860>    Simulation ended on 2017-04-27     at 23:47:39
00861> ===================================================================================================
00862> 
00863> 
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00001> 20    Metric units / ID numbers OFF
00002> *#******************************************************************************
00003> *#  SWMHYMO  / INPUT DATA FILE
00004> *#******************************************************************************
00005> *#  Project Name: [Halton Region Lands]    Project Number: [1051-12]
00006> *#  Date        : 2017/03/15
00007> *#  Modeller    : [JB]
00008> *#  Updated     : 2017/04/20 [LP]
00009> *#  Updated     : 2017/04/27 [LP]
00010> *#  Company     : JFSAinc.
00011> *#  License #   : 2549237 
00012> *#******************************************************************************
00013> *# Halton 25 mm 3-Hour Chicago Design Storm
00014> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00015> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[001] 
00016> *%                   ["25MM03.stm"] <--storm filename, one per line for NSTORM time
00017> *%-----------------|-----------------------------------------------------------|
00018> READ STORM          STORM_FILENAME=["storm.001"]
00019> *%-----------------|-----------------------------------------------------------|
00020> *###############################################################################
00021> *# PROPOSED CONDITIONS
00022> *###############################################################################
00023> *#
00024> *# An existing Stormwater Management (SWM) Pond on the Region of Halton South 
00025> *# Operations Centre site treats approximately 5.75 ha of the site for enhanced
00026> *# quality and 2- to 100-year quantity control before ultimately discharging to 
00027> *# Bronte Creek, via a pipe through the Region lands. The existing pond design
00028> *# is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims
00029> *# Hubicki Associates (TSH).
00030> *#
00031> *# A 1.009 ha commercial block is to be developed as part of the Bronte Green
00032> *# subdivision. 0.088 ha of the site is undeveloped and draining to Bronte
00033> *# Creek under existing conditions. The remaining 0.921 ha is a parking lot
00034> *# on the Region lands, draining to the Region pond under existing conditions.
00035> *# Under proposed conditions, the full 1.009 ha commercial block will drain to 
00036> *# the outlet pipe of the Region Pond.
00037> *# 
00038> *# Additionally, under proposed conditions, approximately 0.527 ha of the existing 
00039> *# drainage area to the Region Pond will be re-constructed as Streets B and K of 
00040> *# the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be  
00041> *# directed to the proposed Bronte Green Pond for SWM treatment before discharging 
00042> *# to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road. 
00043> *# Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the
00044> *# April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"
00045> *# for further details. 
00046> *#
00047> *# The storage available in the existing Region SWM Pond will be reduced by the
00048> *# development of Streets B and K. On-site storage on the commercial lands is 
00049> *# proposed to ensure that combined proposed conditions outflows from the 
00050> *# modified Region SWM Pond and commercial block will not exceed target outflows, 
00051> *# as defined in the May 2001 "SWM Report, South Operations Centre" by TSH. Design 
00052> *# storms, modelling methods / parameters and SWM requirements consistent with the
00053> *# May 2001 TSH SWM Report have been used to evaluate the performance of the Region 
00054> *# SWM Pond under interim conditions.
00055> *%-----------------|-----------------------------------------------------------|
00056> *# Proposed Commercial Block
00057> CALIB STANDHYD      NHYD=["Comm1"], DT=[1](min), AREA=[1.009](ha),
00058>                     XIMP=[0.99], TIMP=[0.99], DWF=[0](cms), LOSS=[2],
00059>                     SCS Procedure: CN=[78],
00060>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00061>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00062>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00063>                                        LGI=[82](m), MNI=[0.013], SCI=[0](min),
00064>                     RAINFALL=[ ,  ,  -1](mm/hr)
00065> *%-----------------|-----------------------------------------------------------|
00066> *# Region Pond Block - Modified by Development of Streets B and K
00067> CALIB STANDHYD      NHYD=["Pond1"], DT=[1](min), AREA=[0.442](ha),
00068>                     XIMP=[0.37], TIMP=[0.37], DWF=[0](cms), LOSS=[2],
00069>                     SCS Procedure: CN=[78],
00070>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00071>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00072>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00073>                                        LGI=[54](m), MNI=[0.013], SCI=[0](min),
00074>                     RAINFALL=[ ,  ,  -1](mm/hr)
00075> *%-----------------|-----------------------------------------------------------|
00076> *# Existing Region Lands Tributary to Region Pond
00077> *# 100-year capture point 1
00078> CALIB STANDHYD      NHYD=["RL1"], DT=[1](min), AREA=[0.654](ha),
00079>                     XIMP=[0.90], TIMP=[0.90], DWF=[0](cms), LOSS=[2],
00080>                     SCS Procedure: CN=[78],
00081>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00082>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00083>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00084>                                        LGI=[66](m), MNI=[0.013], SCI=[0](min),
00085>                     RAINFALL=[ ,  ,  -1](mm/hr)
00086> *%-----------------|-----------------------------------------------------------|
00087> *# Existing Region Lands Tributary to Region Pond
00088> *#  100-year capture point 2
00089> CALIB STANDHYD      NHYD=["RL2"], DT=[1](min), AREA=[2.646](ha),
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00090>                     XIMP=[0.92], TIMP=[0.92], DWF=[0](cms), LOSS=[2],
00091>                     SCS Procedure: CN=[78],
00092>                     Pervious   areas: IAper=[5](mm), SLPP=[2](%),
00093>                                       LGP=[40](m), MNP=[0.250], SCP=[0](min),
00094>                     Impervious areas: IAimp=[2](mm), SLPI=[2](%), 
00095>                                        LGI=[133](m), MNI=[0.013], SCI=[0](min),
00096>                     RAINFALL=[ ,  ,  -1](mm/hr)
00097> *%-----------------|-----------------------------------------------------------|
00098> *# On-Site Storage on Proposed Commercial Block
00099> ROUTE RESERVOIR     NHYDout=["Cout"], NHYDin=["Comm1"]
00100>                     RDT=[1](min), 
00101>                           TABLE of ( OUTFLOW-STORAGE ) values 
00102>                                       (cms) - (ha-m)
00103>                                     [     0 ,  0    ]
00104>                                     [ 0.009 , 0.031 ]
00105>                                     [ 0.105 , 0.050 ]
00106>                                     [   -1  , -1    ]  (max twenty pts)
00107>                    NHYDovf=["Covf"] ,
00108> *%-----------------|-----------------------------------------------------------|
00109> *# Flow in Twin 750 mm Diameter Inlet Pipes
00110> ADD HYD             NHYDsum=["Pipe"], NHYDs to add=["RL1","RL2"]
00111> *%-----------------|-----------------------------------------------------------|
00112> *# Total Inflow to Region Pond
00113> ADD HYD             NHYDsum=["Pin"], NHYDs to add=["Pond1","RL1","RL2"]
00114> *%-----------------|-----------------------------------------------------------|
00115> *# Region Pond - Modified by Development of Streets B and K
00116> *# Modified stage-storage relationship as provided by DSEL
00117> *# Outlet controls, operating under free outfall conditions, as per  May 2001
00118> *# "SWM Report, South Operations Centre" by TSH.
00119> *# Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m
00120> *# Replace 240 mm quantity orifice at 124.00 m with 200 mm orifice at 124.00 m
00121> ROUTE RESERVOIR     NHYDout=["Pout"], NHYDin=["Pin"],
00122>                     RDT=[1](min), 
00123>                           TABLE of ( OUTFLOW-STORAGE ) values 
00124>                                       (cms) - (ha-m)
00125>                                     [     0 ,  0    ]
00126>                                     [ 0.005 , 0.014 ]
00127>                                     [ 0.008 , 0.030 ]
00128>                                     [ 0.011 , 0.046 ]
00129>                                     [ 0.014 , 0.074 ]
00130>                                     [ 0.016 , 0.104 ]
00131>                                     [ 0.039 , 0.137 ]
00132>                                     [ 0.058 , 0.172 ]
00133>                                     [ 0.073 , 0.209 ]
00134>                                     [ 0.084 , 0.249 ]
00135>                                     [ 0.094 , 0.292 ]
00136>                                     [ 0.103 , 0.337 ]
00137>                                     [ 0.109 , 0.369 ]
00138>                                     [ 0.119 , 0.426 ]
00139>                                     [ 0.128 , 0.495 ]
00140>                                     [ 0.137 , 0.564 ]
00141>                                     [ 0.146 , 0.635 ]
00142>                                     [ 0.153 , 0.707 ]
00143>                                     [ 0.163 , 0.799 ]
00144>                                     [   -1  , -1    ]  (max twenty pts)
00145>                    NHYDovf=["Povf"] ,
00146> *%-----------------|-----------------------------------------------------------|
00147> *******************************************************************************
00148> *# Halton 2-Year 4-Hour Chicago Design Storm
00149> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00150> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[102] 
00151> *%                   ["C002Y4hr.stm"] <--storm filename, one per line for NSTORM time
00152> *%-----------------|-----------------------------------------------------------|
00153> *# Halton 5-Year 4-Hour Chicago Design Storm
00154> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00155> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[105] 
00156> *%                   ["C005Y4hr.stm"] <--storm filename, one per line for NSTORM time
00157> *%-----------------|-----------------------------------------------------------|
00158> *# Halton 25-Year 4-Hour Chicago Design Storm
00159> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00160> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[125] 
00161> *%                   ["C025Y4hr.stm"] <--storm filename, one per line for NSTORM time
00162> *%-----------------|-----------------------------------------------------------|
00163> *# Halton 100-Year 4-Hour Chicago Design Storm 
00164> *# As Per May 2001 "SWM Report, South Operations Centre" by TSH
00165> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[199] 
00166> *%                   ["C100Y4hr.stm"] <--storm filename, one per line for NSTORM time
00167> *%-----------------|-----------------------------------------------------------|
00168> *# Hurricane Hazel (Regional Event)
00169> START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[999] 
00170> *%                   ["hazel-10.stm"] <--storm filename, one per line for NSTORM time
00171> *%-----------------|-----------------------------------------------------------|
00172> FINISH
00173> 
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00001>  ==================================================================================================
00002> 
00003>  SSSSS   W   W   M   M   H   H   Y   Y   M   M    OOO          222     000    11   5555   =========
00004>  S       W W W   MM MM   H   H    Y Y    MM MM   O   O           2    0   0   11   5   
00005>  SSSSS   W W W   M M M   HHHHH     Y     M M M   O   O           2    0   0   11   5      Ver 5.500
00006>      S    W W    M   M   H   H     Y     M   M   O   O        222     0   0   11   555    FEB  2015
00007>  SSSSS    W W    M   M   H   H     Y     M   M    OOO         2       0   0   11      5   =========
00008>                                                               2       0   0   11      5   # 2549237
00009>        StormWater Management HYdrologic Model                  222     000    11   555    =========
00010> 
00011>  **************************************************************************************************
00012>  **************************************  SWMHYMO Ver 5.500  ***************************************
00013>  ******************  A single event and continuous hydrologic simulation model  *******************
00014>  ******************     based on the principles of HYMO and its successors      *******************
00015>  ******************                 OTTHYMO-83 and OTTHYMO-89.                  *******************
00016>  **************************************************************************************************
00017>  ****************** Distributed by:  J.F. Sabourin and Associates Inc.          *******************
00018>  ******************                  Ottawa,  Ontario: (613) 836-3884           *******************
00019>  ******************                  Gatineau, Quebec: (819) 243-6858           *******************
00020>  ******************                  E-Mail: swmhymo@jfsa.Com                   *******************
00021>  **************************************************************************************************
00022> 
00023>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00024>  ++++++++++++++++++ Licensed user: JFSAinc.                                     +++++++++++++++++++
00025>  ++++++++++++++++++                Ottawa                SERIAL#:2549237        +++++++++++++++++++
00026>  ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
00027> 
00028>  **************************************************************************************************
00029>  ******************           ++++++ PROGRAM ARRAY DIMENSIONS ++++++            *******************
00030>  ******************           Maximum value for ID numbers  :     11            *******************
00031>  ******************           Max. number of rainfall points: 105408            *******************
00032>  ******************           Max. number of flow points    : 105408            *******************
00033>  **************************************************************************************************
00034> 
00035> 
00036>  ********************************   S U M M A R Y   O U T P U T   *********************************
00037>  **************************************************************************************************
00038>  *                 RUN DATE: 2017-04-28     TIME: 00:07:41     RUN COUNTER: 000639                *
00039>  **************************************************************************************************
00040>  * Input   file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D2.dat        *
00041>  * Output  file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D2.out        *
00042>  * Summary file: T:\PROJ\1051-12\201704 Subm1\Design\SWMHYMO\201704 Region Lands\RH_D2.sum        *
00043>  * User comments:                                                                                 *
00044>  * 1:_____________________________________________________________________________________________*
00045>  * 2:_____________________________________________________________________________________________*
00046>  * 3:_____________________________________________________________________________________________*
00047>  **************************************************************************************************
00048> 
00049>   
00050> #******************************************************************************                                    
00051> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00052> #******************************************************************************                                    
00053> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00054> #  Date        : 2017/03/15                                                                                        
00055> #  Modeller    : [JB]                                                                                              
00056> #  Updated     : 2017/04/20 [LP]                                                                                   
00057> #  Updated     : 2017/04/27 [LP]                                                                                   
00058> #  Company     : JFSAinc.                                                                                          
00059> #  License #   : 2549237                                                                                           
00060> #******************************************************************************                                    
00061> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00062> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00063>  RUN#:COMMAND#
00064> R0001:C00001---------------------------------------------------------------------------------------
00065>      START
00066>       [TZERO =    .00 hrs on        0]
00067>       [METOUT=   2    (1=imperial, 2=metric output)]
00068>       [NSTORM=   1 ]
00069>       [NRUN  = 0001 ]
00070> R0001:C00002---------------------------------------------------------------------------------------
00071>      READ STORM        
00072>       Filename = storm.001                                                          
00073>       Comment  = Toronto Bloor St 25mm storm (3 hr) (as Per TSMA)                   
00074>       [SDT=10.00:SDUR=   3.00:PTOT=  25.00]
00075> ###############################################################################                                    
00076> # PROPOSED CONDITIONS                                                                                              
00077> ###############################################################################                                    
00078> #                                                                                                                  
00079> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00080> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00081> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00082> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00083> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00084> # Hubicki Associates (TSH).                                                                                        
00085> #                                                                                                                  
00086> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00087> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00088> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00089> # on the Region lands, draining to the Region pond under existing conditions.                                      
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00090> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00091> # the outlet pipe of the Region Pond.                                                                              
00092> #                                                                                                                  
00093> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00094> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00095> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00096> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00097> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00098> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00099> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00100> # for further details.                                                                                             
00101> #                                                                                                                  
00102> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00103> # development of Streets B and K. On-site storage on the commercial lands is                                       
00104> # proposed to ensure that combined proposed conditions outflows from the                                           
00105> # modified Region SWM Pond and commercial block will not exceed target outflows,                                   
00106> # as defined in the May 2001 "SWM Report, South Operations Centre" by TSH. Design                                  
00107> # storms, modelling methods / parameters and SWM requirements consistent with the                                  
00108> # May 2001 TSH SWM Report have been used to evaluate the performance of the Region                                 
00109> # SWM Pond under interim conditions.                                                                               
00110> # Proposed Commercial Block                                                                                        
00111> R0001:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00112>     CALIB STANDHYD        1.0 01:Comm1          1.01     .064 No_date    1:10   22.82 .913     .000
00113>       [XIMP=.99:TIMP=.99]
00114>       [LOSS= 2 :CN= 78.0]
00115>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00116>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00117> # Region Pond Block - Modified by Development of Streets B and K                                                   
00118> R0001:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00119>     CALIB STANDHYD        1.0 01:Pond1           .44     .011 No_date    1:10   11.26 .450     .000
00120>       [XIMP=.37:TIMP=.37]
00121>       [LOSS= 2 :CN= 78.0]
00122>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00123>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00124> # Existing Region Lands Tributary to Region Pond                                                                   
00125> # 100-year capture point 1                                                                                         
00126> R0001:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00127>     CALIB STANDHYD        1.0 01:RL1             .65     .038 No_date    1:10   21.14 .845     .000
00128>       [XIMP=.90:TIMP=.90]
00129>       [LOSS= 2 :CN= 78.0]
00130>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00131>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00132> # Existing Region Lands Tributary to Region Pond                                                                   
00133> #  100-year capture point 2                                                                                        
00134> R0001:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00135>     CALIB STANDHYD        1.0 01:RL2            2.65     .154 No_date    1:10   21.51 .860     .000
00136>       [XIMP=.92:TIMP=.92]
00137>       [LOSS= 2 :CN= 78.0]
00138>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00139>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00140> # On-Site Storage on Proposed Commercial Block                                                                     
00141> R0001:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00142>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .064 No_date    1:10   22.82  n/a     .000
00143>                 out <=    1.0 01:Cout           1.01     .006 No_date    2:22   22.81  n/a     .000
00144>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00145>      {MxStoUsed=.1974E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00146> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00147> R0001:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00148>     ADD HYD               1.0 02:RL1             .65     .038 No_date    1:10   21.14  n/a     .000
00149>                     +     1.0 02:RL2            2.65     .154 No_date    1:10   21.51  n/a     .000
00150>                  SUM=     1.0 01:Pipe           3.30     .192 No_date    1:10   21.44  n/a     .000
00151> # Total Inflow to Region Pond                                                                                      
00152> R0001:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00153>     ADD HYD               1.0 02:Pond1           .44     .011 No_date    1:10   11.26  n/a     .000
00154>                     +     1.0 02:RL1             .65     .038 No_date    1:10   21.14  n/a     .000
00155>                     +     1.0 02:RL2            2.65     .154 No_date    1:10   21.51  n/a     .000
00156>                  SUM=     1.0 01:Pin            3.74     .203 No_date    1:10   20.23  n/a     .000
00157> # Region Pond - Modified by Development of Streets B and K                                                         
00158> # Modified stage-storage relationship as provided by DSEL                                                          
00159> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00160> # "SWM Report, South Operations Centre" by TSH.                                                                    
00161> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00162> # Replace 240 mm quantity orifice at 124.00 m with 200 mm orifice at 124.00 m                                      
00163> R0001:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00164>     ROUTE RESERVOIR ->    1.0 02:Pin            3.74     .203 No_date    1:10   20.23  n/a     .000
00165>                 out <=    1.0 01:Pout           3.74     .013 No_date    2:37   20.23  n/a     .000
00166>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00167>      {MxStoUsed=.6666E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00168> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00169> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00170>   ** END OF RUN :  101
00171> 
00172> ***************************************************************************************************
00173> 
00174> 
00175> 
00176> 
00177> 
00178>  RUN#:COMMAND#
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00179> R0102:C00001---------------------------------------------------------------------------------------
00180>      START
00181>       [TZERO =    .00 hrs on        0]
00182>       [METOUT=   2    (1=imperial, 2=metric output)]
00183>       [NSTORM=   1 ]
00184>       [NRUN  = 0102 ]
00185> #******************************************************************************                                    
00186> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00187> #******************************************************************************                                    
00188> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00189> #  Date        : 2017/03/15                                                                                        
00190> #  Modeller    : [JB]                                                                                              
00191> #  Updated     : 2017/04/20 [LP]                                                                                   
00192> #  Updated     : 2017/04/27 [LP]                                                                                   
00193> #  Company     : JFSAinc.                                                                                          
00194> #  License #   : 2549237                                                                                           
00195> #******************************************************************************                                    
00196> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00197> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00198> R0102:C00002---------------------------------------------------------------------------------------
00199>      READ STORM        
00200>       Filename = storm.001                                                          
00201>       Comment  = 2-Year 4 Hour Chicago Storm (Per TSHA)                             
00202>       [SDT=10.00:SDUR=   4.00:PTOT=  39.24]
00203> ###############################################################################                                    
00204> # PROPOSED CONDITIONS                                                                                              
00205> ###############################################################################                                    
00206> #                                                                                                                  
00207> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00208> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00209> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00210> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00211> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00212> # Hubicki Associates (TSH).                                                                                        
00213> #                                                                                                                  
00214> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00215> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00216> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00217> # on the Region lands, draining to the Region pond under existing conditions.                                      
00218> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00219> # the outlet pipe of the Region Pond.                                                                              
00220> #                                                                                                                  
00221> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00222> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00223> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00224> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00225> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00226> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00227> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00228> # for further details.                                                                                             
00229> #                                                                                                                  
00230> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00231> # development of Streets B and K. On-site storage on the commercial lands is                                       
00232> # proposed to ensure that combined proposed conditions outflows from the                                           
00233> # modified Region SWM Pond and commercial block will not exceed target outflows,                                   
00234> # as defined in the May 2001 "SWM Report, South Operations Centre" by TSH. Design                                  
00235> # storms, modelling methods / parameters and SWM requirements consistent with the                                  
00236> # May 2001 TSH SWM Report have been used to evaluate the performance of the Region                                 
00237> # SWM Pond under interim conditions.                                                                               
00238> # Proposed Commercial Block                                                                                        
00239> R0102:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00240>     CALIB STANDHYD        1.0 01:Comm1          1.01     .217 No_date    1:30   36.97 .942     .000
00241>       [XIMP=.99:TIMP=.99]
00242>       [LOSS= 2 :CN= 78.0]
00243>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00244>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00245> # Region Pond Block - Modified by Development of Streets B and K                                                   
00246> R0102:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00247>     CALIB STANDHYD        1.0 01:Pond1           .44     .038 No_date    1:30   20.75 .529     .000
00248>       [XIMP=.37:TIMP=.37]
00249>       [LOSS= 2 :CN= 78.0]
00250>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00251>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00252> # Existing Region Lands Tributary to Region Pond                                                                   
00253> # 100-year capture point 1                                                                                         
00254> R0102:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00255>     CALIB STANDHYD        1.0 01:RL1             .65     .129 No_date    1:30   34.62 .882     .000
00256>       [XIMP=.90:TIMP=.90]
00257>       [LOSS= 2 :CN= 78.0]
00258>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00259>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00260> # Existing Region Lands Tributary to Region Pond                                                                   
00261> #  100-year capture point 2                                                                                        
00262> R0102:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00263>     CALIB STANDHYD        1.0 01:RL2            2.65     .518 No_date    1:30   35.14 .896     .000
00264>       [XIMP=.92:TIMP=.92]
00265>       [LOSS= 2 :CN= 78.0]
00266>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00267>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
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00268> # On-Site Storage on Proposed Commercial Block                                                                     
00269> R0102:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00270>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .217 No_date    1:30   36.97  n/a     .000
00271>                 out <=    1.0 01:Cout           1.01     .009 No_date    4:00   36.97  n/a     .000
00272>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00273>      {MxStoUsed=.2968E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00274> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00275> R0102:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00276>     ADD HYD               1.0 02:RL1             .65     .129 No_date    1:30   34.62  n/a     .000
00277>                     +     1.0 02:RL2            2.65     .518 No_date    1:30   35.14  n/a     .000
00278>                  SUM=     1.0 01:Pipe           3.30     .646 No_date    1:30   35.04  n/a     .000
00279> # Total Inflow to Region Pond                                                                                      
00280> R0102:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00281>     ADD HYD               1.0 02:Pond1           .44     .038 No_date    1:30   20.75  n/a     .000
00282>                     +     1.0 02:RL1             .65     .129 No_date    1:30   34.62  n/a     .000
00283>                     +     1.0 02:RL2            2.65     .518 No_date    1:30   35.14  n/a     .000
00284>                  SUM=     1.0 01:Pin            3.74     .684 No_date    1:30   33.35  n/a     .000
00285> # Region Pond - Modified by Development of Streets B and K                                                         
00286> # Modified stage-storage relationship as provided by DSEL                                                          
00287> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00288> # "SWM Report, South Operations Centre" by TSH.                                                                    
00289> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00290> # Replace 240 mm quantity orifice at 124.00 m with 200 mm orifice at 124.00 m                                      
00291> R0102:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00292>     ROUTE RESERVOIR ->    1.0 02:Pin            3.74     .684 No_date    1:30   33.35  n/a     .000
00293>                 out <=    1.0 01:Pout           3.74     .019 No_date    4:03   33.35  n/a     .000
00294>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00295>      {MxStoUsed=.1086E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00296> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00297> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00298> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00299> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00300>   ** END OF RUN :  104
00301> 
00302> ***************************************************************************************************
00303> 
00304> 
00305> 
00306> 
00307> 
00308>  RUN#:COMMAND#
00309> R0105:C00001---------------------------------------------------------------------------------------
00310>      START
00311>       [TZERO =    .00 hrs on        0]
00312>       [METOUT=   2    (1=imperial, 2=metric output)]
00313>       [NSTORM=   1 ]
00314>       [NRUN  = 0105 ]
00315> #******************************************************************************                                    
00316> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00317> #******************************************************************************                                    
00318> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00319> #  Date        : 2017/03/15                                                                                        
00320> #  Modeller    : [JB]                                                                                              
00321> #  Updated     : 2017/04/20 [LP]                                                                                   
00322> #  Updated     : 2017/04/27 [LP]                                                                                   
00323> #  Company     : JFSAinc.                                                                                          
00324> #  License #   : 2549237                                                                                           
00325> #******************************************************************************                                    
00326> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00327> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00328> R0105:C00002---------------------------------------------------------------------------------------
00329>      READ STORM        
00330>       Filename = storm.001                                                          
00331>       Comment  = 5-Year 4 Hour Chicago Storm (Per TSHA)                             
00332>       [SDT=10.00:SDUR=   4.00:PTOT=  48.45]
00333> ###############################################################################                                    
00334> # PROPOSED CONDITIONS                                                                                              
00335> ###############################################################################                                    
00336> #                                                                                                                  
00337> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00338> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00339> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00340> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00341> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00342> # Hubicki Associates (TSH).                                                                                        
00343> #                                                                                                                  
00344> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00345> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00346> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00347> # on the Region lands, draining to the Region pond under existing conditions.                                      
00348> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00349> # the outlet pipe of the Region Pond.                                                                              
00350> #                                                                                                                  
00351> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00352> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00353> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00354> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00355> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00356> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
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00357> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00358> # for further details.                                                                                             
00359> #                                                                                                                  
00360> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00361> # development of Streets B and K. On-site storage on the commercial lands is                                       
00362> # proposed to ensure that combined proposed conditions outflows from the                                           
00363> # modified Region SWM Pond and commercial block will not exceed target outflows,                                   
00364> # as defined in the May 2001 "SWM Report, South Operations Centre" by TSH. Design                                  
00365> # storms, modelling methods / parameters and SWM requirements consistent with the                                  
00366> # May 2001 TSH SWM Report have been used to evaluate the performance of the Region                                 
00367> # SWM Pond under interim conditions.                                                                               
00368> # Proposed Commercial Block                                                                                        
00369> R0105:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00370>     CALIB STANDHYD        1.0 01:Comm1          1.01     .311 No_date    1:30   46.15 .953     .000
00371>       [XIMP=.99:TIMP=.99]
00372>       [LOSS= 2 :CN= 78.0]
00373>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00374>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00375> # Region Pond Block - Modified by Development of Streets B and K                                                   
00376> R0105:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00377>     CALIB STANDHYD        1.0 01:Pond1           .44     .056 No_date    1:30   27.52 .568     .000
00378>       [XIMP=.37:TIMP=.37]
00379>       [LOSS= 2 :CN= 78.0]
00380>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00381>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00382> # Existing Region Lands Tributary to Region Pond                                                                   
00383> # 100-year capture point 1                                                                                         
00384> R0105:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00385>     CALIB STANDHYD        1.0 01:RL1             .65     .185 No_date    1:30   43.44 .897     .000
00386>       [XIMP=.90:TIMP=.90]
00387>       [LOSS= 2 :CN= 78.0]
00388>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00389>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00390> # Existing Region Lands Tributary to Region Pond                                                                   
00391> #  100-year capture point 2                                                                                        
00392> R0105:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00393>     CALIB STANDHYD        1.0 01:RL2            2.65     .752 No_date    1:30   44.04 .909     .000
00394>       [XIMP=.92:TIMP=.92]
00395>       [LOSS= 2 :CN= 78.0]
00396>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00397>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00398> # On-Site Storage on Proposed Commercial Block                                                                     
00399> R0105:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00400>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .311 No_date    1:30   46.15  n/a     .000
00401>                 out <=    1.0 01:Cout           1.01     .022 No_date    2:20   46.15  n/a     .000
00402>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00403>      {MxStoUsed=.3348E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00404> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00405> R0105:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00406>     ADD HYD               1.0 02:RL1             .65     .185 No_date    1:30   43.44  n/a     .000
00407>                     +     1.0 02:RL2            2.65     .752 No_date    1:30   44.04  n/a     .000
00408>                  SUM=     1.0 01:Pipe           3.30     .937 No_date    1:30   43.92  n/a     .000
00409> # Total Inflow to Region Pond                                                                                      
00410> R0105:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00411>     ADD HYD               1.0 02:Pond1           .44     .056 No_date    1:30   27.52  n/a     .000
00412>                     +     1.0 02:RL1             .65     .185 No_date    1:30   43.44  n/a     .000
00413>                     +     1.0 02:RL2            2.65     .752 No_date    1:30   44.04  n/a     .000
00414>                  SUM=     1.0 01:Pin            3.74     .993 No_date    1:30   41.99  n/a     .000
00415> # Region Pond - Modified by Development of Streets B and K                                                         
00416> # Modified stage-storage relationship as provided by DSEL                                                          
00417> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00418> # "SWM Report, South Operations Centre" by TSH.                                                                    
00419> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00420> # Replace 240 mm quantity orifice at 124.00 m with 200 mm orifice at 124.00 m                                      
00421> R0105:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00422>     ROUTE RESERVOIR ->    1.0 02:Pin            3.74     .993 No_date    1:30   41.99  n/a     .000
00423>                 out <=    1.0 01:Pout           3.74     .034 No_date    3:53   41.99  n/a     .000
00424>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00425>      {MxStoUsed=.1296E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00426> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00427> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00428> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00429> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00430> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00431> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00432>   ** END OF RUN :  124
00433> 
00434> ***************************************************************************************************
00435> 
00436> 
00437> 
00438> 
00439> 
00440>  RUN#:COMMAND#
00441> R0125:C00001---------------------------------------------------------------------------------------
00442>      START
00443>       [TZERO =    .00 hrs on        0]
00444>       [METOUT=   2    (1=imperial, 2=metric output)]
00445>       [NSTORM=   1 ]
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00446>       [NRUN  = 0125 ]
00447> #******************************************************************************                                    
00448> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00449> #******************************************************************************                                    
00450> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00451> #  Date        : 2017/03/15                                                                                        
00452> #  Modeller    : [JB]                                                                                              
00453> #  Updated     : 2017/04/20 [LP]                                                                                   
00454> #  Updated     : 2017/04/27 [LP]                                                                                   
00455> #  Company     : JFSAinc.                                                                                          
00456> #  License #   : 2549237                                                                                           
00457> #******************************************************************************                                    
00458> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00459> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00460> R0125:C00002---------------------------------------------------------------------------------------
00461>      READ STORM        
00462>       Filename = storm.001                                                          
00463>       Comment  = 25-Year 4 Hour Chicago Storm (Per TSHA)                            
00464>       [SDT=10.00:SDUR=   4.00:PTOT=  66.10]
00465> ###############################################################################                                    
00466> # PROPOSED CONDITIONS                                                                                              
00467> ###############################################################################                                    
00468> #                                                                                                                  
00469> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00470> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00471> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00472> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00473> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00474> # Hubicki Associates (TSH).                                                                                        
00475> #                                                                                                                  
00476> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00477> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00478> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00479> # on the Region lands, draining to the Region pond under existing conditions.                                      
00480> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00481> # the outlet pipe of the Region Pond.                                                                              
00482> #                                                                                                                  
00483> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00484> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00485> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00486> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00487> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00488> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00489> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00490> # for further details.                                                                                             
00491> #                                                                                                                  
00492> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00493> # development of Streets B and K. On-site storage on the commercial lands is                                       
00494> # proposed to ensure that combined proposed conditions outflows from the                                           
00495> # modified Region SWM Pond and commercial block will not exceed target outflows,                                   
00496> # as defined in the May 2001 "SWM Report, South Operations Centre" by TSH. Design                                  
00497> # storms, modelling methods / parameters and SWM requirements consistent with the                                  
00498> # May 2001 TSH SWM Report have been used to evaluate the performance of the Region                                 
00499> # SWM Pond under interim conditions.                                                                               
00500> # Proposed Commercial Block                                                                                        
00501> R0125:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00502>     CALIB STANDHYD        1.0 01:Comm1          1.01     .441 No_date    1:30   63.74 .964     .000
00503>       [XIMP=.99:TIMP=.99]
00504>       [LOSS= 2 :CN= 78.0]
00505>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00506>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00507> # Region Pond Block - Modified by Development of Streets B and K                                                   
00508> R0125:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00509>     CALIB STANDHYD        1.0 01:Pond1           .44     .090 No_date    1:30   41.43 .627     .000
00510>       [XIMP=.37:TIMP=.37]
00511>       [LOSS= 2 :CN= 78.0]
00512>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00513>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00514> # Existing Region Lands Tributary to Region Pond                                                                   
00515> # 100-year capture point 1                                                                                         
00516> R0125:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00517>     CALIB STANDHYD        1.0 01:RL1             .65     .264 No_date    1:30   60.50 .915     .000
00518>       [XIMP=.90:TIMP=.90]
00519>       [LOSS= 2 :CN= 78.0]
00520>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00521>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00522> # Existing Region Lands Tributary to Region Pond                                                                   
00523> #  100-year capture point 2                                                                                        
00524> R0125:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00525>     CALIB STANDHYD        1.0 01:RL2            2.65    1.076 No_date    1:30   61.22 .926     .000
00526>       [XIMP=.92:TIMP=.92]
00527>       [LOSS= 2 :CN= 78.0]
00528>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00529>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00530> # On-Site Storage on Proposed Commercial Block                                                                     
00531> R0125:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00532>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .441 No_date    1:30   63.74  n/a     .000
00533>                 out <=    1.0 01:Cout           1.01     .055 No_date    1:51   63.74  n/a     .000
00534>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
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00535>      {MxStoUsed=.4017E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00536> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00537> R0125:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00538>     ADD HYD               1.0 02:RL1             .65     .264 No_date    1:30   60.50  n/a     .000
00539>                     +     1.0 02:RL2            2.65    1.076 No_date    1:30   61.22  n/a     .000
00540>                  SUM=     1.0 01:Pipe           3.30    1.340 No_date    1:30   61.08  n/a     .000
00541> # Total Inflow to Region Pond                                                                                      
00542> R0125:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00543>     ADD HYD               1.0 02:Pond1           .44     .090 No_date    1:30   41.43  n/a     .000
00544>                     +     1.0 02:RL1             .65     .264 No_date    1:30   60.50  n/a     .000
00545>                     +     1.0 02:RL2            2.65    1.076 No_date    1:30   61.22  n/a     .000
00546>                  SUM=     1.0 01:Pin            3.74    1.429 No_date    1:30   58.76  n/a     .000
00547> # Region Pond - Modified by Development of Streets B and K                                                         
00548> # Modified stage-storage relationship as provided by DSEL                                                          
00549> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00550> # "SWM Report, South Operations Centre" by TSH.                                                                    
00551> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00552> # Replace 240 mm quantity orifice at 124.00 m with 200 mm orifice at 124.00 m                                      
00553> R0125:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00554>     ROUTE RESERVOIR ->    1.0 02:Pin            3.74    1.429 No_date    1:30   58.76  n/a     .000
00555>                 out <=    1.0 01:Pout           3.74     .057 No_date    3:21   58.76  n/a     .000
00556>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00557>      {MxStoUsed=.1710E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00558> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00559> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00560> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00561> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00562> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00563> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00564> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00565> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00566>   ** END OF RUN :  198
00567> 
00568> ***************************************************************************************************
00569> 
00570> 
00571> 
00572> 
00573> 
00574>  RUN#:COMMAND#
00575> R0199:C00001---------------------------------------------------------------------------------------
00576>      START
00577>       [TZERO =    .00 hrs on        0]
00578>       [METOUT=   2    (1=imperial, 2=metric output)]
00579>       [NSTORM=   1 ]
00580>       [NRUN  = 0199 ]
00581> #******************************************************************************                                    
00582> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00583> #******************************************************************************                                    
00584> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00585> #  Date        : 2017/03/15                                                                                        
00586> #  Modeller    : [JB]                                                                                              
00587> #  Updated     : 2017/04/20 [LP]                                                                                   
00588> #  Updated     : 2017/04/27 [LP]                                                                                   
00589> #  Company     : JFSAinc.                                                                                          
00590> #  License #   : 2549237                                                                                           
00591> #******************************************************************************                                    
00592> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00593> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00594> R0199:C00002---------------------------------------------------------------------------------------
00595>      READ STORM        
00596>       Filename = storm.001                                                          
00597>       Comment  = 100-Year 4 Hour Chicago Storm (Per TSHA)                           
00598>       [SDT=10.00:SDUR=   4.00:PTOT=  83.74]
00599> ###############################################################################                                    
00600> # PROPOSED CONDITIONS                                                                                              
00601> ###############################################################################                                    
00602> #                                                                                                                  
00603> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00604> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00605> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00606> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00607> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00608> # Hubicki Associates (TSH).                                                                                        
00609> #                                                                                                                  
00610> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00611> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00612> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00613> # on the Region lands, draining to the Region pond under existing conditions.                                      
00614> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00615> # the outlet pipe of the Region Pond.                                                                              
00616> #                                                                                                                  
00617> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00618> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00619> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00620> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00621> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00622> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00623> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
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00624> # for further details.                                                                                             
00625> #                                                                                                                  
00626> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00627> # development of Streets B and K. On-site storage on the commercial lands is                                       
00628> # proposed to ensure that combined proposed conditions outflows from the                                           
00629> # modified Region SWM Pond and commercial block will not exceed target outflows,                                   
00630> # as defined in the May 2001 "SWM Report, South Operations Centre" by TSH. Design                                  
00631> # storms, modelling methods / parameters and SWM requirements consistent with the                                  
00632> # May 2001 TSH SWM Report have been used to evaluate the performance of the Region                                 
00633> # SWM Pond under interim conditions.                                                                               
00634> # Proposed Commercial Block                                                                                        
00635> R0199:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00636>     CALIB STANDHYD        1.0 01:Comm1          1.01     .572 No_date    1:30   81.33 .971     .000
00637>       [XIMP=.99:TIMP=.99]
00638>       [LOSS= 2 :CN= 78.0]
00639>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00640>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00641> # Region Pond Block - Modified by Development of Streets B and K                                                   
00642> R0199:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00643>     CALIB STANDHYD        1.0 01:Pond1           .44     .132 No_date    1:30   56.22 .671     .000
00644>       [XIMP=.37:TIMP=.37]
00645>       [LOSS= 2 :CN= 78.0]
00646>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00647>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00648> # Existing Region Lands Tributary to Region Pond                                                                   
00649> # 100-year capture point 1                                                                                         
00650> R0199:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00651>     CALIB STANDHYD        1.0 01:RL1             .65     .345 No_date    1:30   77.69 .928     .000
00652>       [XIMP=.90:TIMP=.90]
00653>       [LOSS= 2 :CN= 78.0]
00654>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00655>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00656> # Existing Region Lands Tributary to Region Pond                                                                   
00657> #  100-year capture point 2                                                                                        
00658> R0199:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00659>     CALIB STANDHYD        1.0 01:RL2            2.65    1.410 No_date    1:30   78.50 .937     .000
00660>       [XIMP=.92:TIMP=.92]
00661>       [LOSS= 2 :CN= 78.0]
00662>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00663>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00664> # On-Site Storage on Proposed Commercial Block                                                                     
00665> R0199:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00666>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .572 No_date    1:30   81.33  n/a     .000
00667>                 out <=    1.0 01:Cout           1.01     .105 No_date    1:42   81.33  n/a     .000
00668>            overflow <=    1.0 03:Covf            .00     .000 No_date    0:00     .00  n/a     .000
00669>      {MxStoUsed=.4997E-01  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00670> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00671> R0199:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00672>     ADD HYD               1.0 02:RL1             .65     .345 No_date    1:30   77.69  n/a     .000
00673>                     +     1.0 02:RL2            2.65    1.410 No_date    1:30   78.50  n/a     .000
00674>                  SUM=     1.0 01:Pipe           3.30    1.756 No_date    1:30   78.34  n/a     .000
00675> # Total Inflow to Region Pond                                                                                      
00676> R0199:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00677>     ADD HYD               1.0 02:Pond1           .44     .132 No_date    1:30   56.22  n/a     .000
00678>                     +     1.0 02:RL1             .65     .345 No_date    1:30   77.69  n/a     .000
00679>                     +     1.0 02:RL2            2.65    1.410 No_date    1:30   78.50  n/a     .000
00680>                  SUM=     1.0 01:Pin            3.74    1.887 No_date    1:30   75.72  n/a     .000
00681> # Region Pond - Modified by Development of Streets B and K                                                         
00682> # Modified stage-storage relationship as provided by DSEL                                                          
00683> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00684> # "SWM Report, South Operations Centre" by TSH.                                                                    
00685> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00686> # Replace 240 mm quantity orifice at 124.00 m with 200 mm orifice at 124.00 m                                      
00687> R0199:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00688>     ROUTE RESERVOIR ->    1.0 02:Pin            3.74    1.887 No_date    1:30   75.72  n/a     .000
00689>                 out <=    1.0 01:Pout           3.74     .076 No_date    2:52   75.72  n/a     .000
00690>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00691>      {MxStoUsed=.2211E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00692> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00693> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00694> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00695> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00696> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00697> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00698> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00699> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00700> # Hurricane Hazel (Regional Event)                                                                                 
00701>   ** END OF RUN :  998
00702> 
00703> ***************************************************************************************************
00704> 
00705> 
00706> 
00707> 
00708> 
00709>  RUN#:COMMAND#
00710> R0999:C00001---------------------------------------------------------------------------------------
00711>      START
00712>       [TZERO =    .00 hrs on        0]
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00713>       [METOUT=   2    (1=imperial, 2=metric output)]
00714>       [NSTORM=   1 ]
00715>       [NRUN  = 0999 ]
00716> #******************************************************************************                                    
00717> #  SWMHYMO  / INPUT DATA FILE                                                                                      
00718> #******************************************************************************                                    
00719> #  Project Name: [Halton Region Lands]    Project Number: [1051-12]                                                
00720> #  Date        : 2017/03/15                                                                                        
00721> #  Modeller    : [JB]                                                                                              
00722> #  Updated     : 2017/04/20 [LP]                                                                                   
00723> #  Updated     : 2017/04/27 [LP]                                                                                   
00724> #  Company     : JFSAinc.                                                                                          
00725> #  License #   : 2549237                                                                                           
00726> #******************************************************************************                                    
00727> # Halton 25 mm 3-Hour Chicago Design Storm                                                                         
00728> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00729> R0999:C00002---------------------------------------------------------------------------------------
00730>      READ STORM        
00731>       Filename = storm.001                                                          
00732>       Comment  = Hurricane Hazel                                                    
00733>       [SDT=10.00:SDUR=  48.00:PTOT= 285.08]
00734> ###############################################################################                                    
00735> # PROPOSED CONDITIONS                                                                                              
00736> ###############################################################################                                    
00737> #                                                                                                                  
00738> # An existing Stormwater Management (SWM) Pond on the Region of Halton South                                       
00739> # Operations Centre site treats approximately 5.75 ha of the site for enhanced                                     
00740> # quality and 2- to 100-year quantity control before ultimately discharging to                                     
00741> # Bronte Creek, via a pipe through the Region lands. The existing pond design                                      
00742> # is as per the May 2001 "SWM Report, South Operations Centre" by Totten Sims                                      
00743> # Hubicki Associates (TSH).                                                                                        
00744> #                                                                                                                  
00745> # A 1.009 ha commercial block is to be developed as part of the Bronte Green                                       
00746> # subdivision. 0.088 ha of the site is undeveloped and draining to Bronte                                          
00747> # Creek under existing conditions. The remaining 0.921 ha is a parking lot                                         
00748> # on the Region lands, draining to the Region pond under existing conditions.                                      
00749> # Under proposed conditions, the full 1.009 ha commercial block will drain to                                      
00750> # the outlet pipe of the Region Pond.                                                                              
00751> #                                                                                                                  
00752> # Additionally, under proposed conditions, approximately 0.527 ha of the existing                                  
00753> # drainage area to the Region Pond will be re-constructed as Streets B and K of                                    
00754> # the proposed Bronte Green subdivision, runoff from 0.480 ha of which will be                                     
00755> # directed to the proposed Bronte Green Pond for SWM treatment before discharging                                  
00756> # to Fourteen Mile Creek. The remaining 0.047 ha will drain overland to Bronte Road.                               
00757> # Refer to the April 2017 "SWM Report for the Bronte Green Subdivision" and the                                    
00758> # April 2017 " Design Brief for the SWM Pond for the Bronte Green Subdivision"                                     
00759> # for further details.                                                                                             
00760> #                                                                                                                  
00761> # The storage available in the existing Region SWM Pond will be reduced by the                                     
00762> # development of Streets B and K. On-site storage on the commercial lands is                                       
00763> # proposed to ensure that combined proposed conditions outflows from the                                           
00764> # modified Region SWM Pond and commercial block will not exceed target outflows,                                   
00765> # as defined in the May 2001 "SWM Report, South Operations Centre" by TSH. Design                                  
00766> # storms, modelling methods / parameters and SWM requirements consistent with the                                  
00767> # May 2001 TSH SWM Report have been used to evaluate the performance of the Region                                 
00768> # SWM Pond under interim conditions.                                                                               
00769> # Proposed Commercial Block                                                                                        
00770> R0999:C00003------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00771>     CALIB STANDHYD        1.0 01:Comm1          1.01     .148 No_date   46:00  282.48 .991     .000
00772>       [XIMP=.99:TIMP=.99]
00773>       [LOSS= 2 :CN= 78.0]
00774>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00775>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  82.:MNI=.013:SCI=   .0]
00776> # Region Pond Block - Modified by Development of Streets B and K                                                   
00777> R0999:C00004------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00778>     CALIB STANDHYD        1.0 01:Pond1           .44     .062 No_date   46:00  245.25 .860     .000
00779>       [XIMP=.37:TIMP=.37]
00780>       [LOSS= 2 :CN= 78.0]
00781>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00782>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  54.:MNI=.013:SCI=   .0]
00783> # Existing Region Lands Tributary to Region Pond                                                                   
00784> # 100-year capture point 1                                                                                         
00785> R0999:C00005------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00786>     CALIB STANDHYD        1.0 01:RL1             .65     .096 No_date   46:00  277.08 .972     .000
00787>       [XIMP=.90:TIMP=.90]
00788>       [LOSS= 2 :CN= 78.0]
00789>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00790>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI=  66.:MNI=.013:SCI=   .0]
00791> # Existing Region Lands Tributary to Region Pond                                                                   
00792> #  100-year capture point 2                                                                                        
00793> R0999:C00006------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00794>     CALIB STANDHYD        1.0 01:RL2            2.65     .387 No_date   46:00  278.28 .976     .000
00795>       [XIMP=.92:TIMP=.92]
00796>       [LOSS= 2 :CN= 78.0]
00797>       [Pervious     area: IAper= 5.00:SLPP=2.00:LGP=  40.:MNP=.250:SCP=   .0]
00798>       [Impervious   area: IAimp= 2.00:SLPI=2.00:LGI= 133.:MNI=.013:SCI=   .0]
00799> # On-Site Storage on Proposed Commercial Block                                                                     
00800> R0999:C00007------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00801>     ROUTE RESERVOIR ->    1.0 02:Comm1          1.01     .148 No_date   46:00  282.48  n/a     .000
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00802>                 out <=    1.0 01:Cout            .98     .105 No_date   45:35  282.48  n/a     .000
00803>            overflow <=    1.0 03:Covf            .03     .043 No_date   46:00  282.48  n/a     .000
00804>      {MxStoUsed=.5000E-01  m3, TotOvfVol=.8005E-02  m3, N-Ovf=    3, TotDurOvf=    1.hrs}
00805> # Flow in Twin 750 mm Diameter Inlet Pipes                                                                         
00806> R0999:C00008------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00807>     ADD HYD               1.0 02:RL1             .65     .096 No_date   46:00  277.08  n/a     .000
00808>                     +     1.0 02:RL2            2.65     .387 No_date   46:00  278.28  n/a     .000
00809>                  SUM=     1.0 01:Pipe           3.30     .483 No_date   46:00  278.04  n/a     .000
00810> # Total Inflow to Region Pond                                                                                      
00811> R0999:C00009------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00812>     ADD HYD               1.0 02:Pond1           .44     .062 No_date   46:00  245.25  n/a     .000
00813>                     +     1.0 02:RL1             .65     .096 No_date   46:00  277.08  n/a     .000
00814>                     +     1.0 02:RL2            2.65     .387 No_date   46:00  278.28  n/a     .000
00815>                  SUM=     1.0 01:Pin            3.74     .545 No_date   46:00  274.17  n/a     .000
00816> # Region Pond - Modified by Development of Streets B and K                                                         
00817> # Modified stage-storage relationship as provided by DSEL                                                          
00818> # Outlet controls, operating under free outfall conditions, as per  May 2001                                       
00819> # "SWM Report, South Operations Centre" by TSH.                                                                    
00820> # Replace 120 mm quality orifice at 123.40 m with 100 mm orifice at 123.40 m                                       
00821> # Replace 240 mm quantity orifice at 124.00 m with 200 mm orifice at 124.00 m                                      
00822> R0999:C00010------------DTmin-ID:NHYD---------AREAha-QPEAKcms-TpeakDate_hh:mm----RVmm-R.C.---DWFcms
00823>     ROUTE RESERVOIR ->    1.0 02:Pin            3.74     .545 No_date   46:00  274.17  n/a     .000
00824>                 out <=    1.0 01:Pout           3.74     .136 No_date   47:42  274.16  n/a     .000
00825>            overflow <=    1.0 03:Povf            .00     .000 No_date    0:00     .00  n/a     .000
00826>      {MxStoUsed=.5551E+00  m3, TotOvfVol=.0000E+00  m3, N-Ovf=    0, TotDurOvf=    0.hrs}
00827> # Halton 2-Year 4-Hour Chicago Design Storm                                                                        
00828> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00829> # Halton 5-Year 4-Hour Chicago Design Storm                                                                        
00830> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00831> # Halton 25-Year 4-Hour Chicago Design Storm                                                                       
00832> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00833> # Halton 100-Year 4-Hour Chicago Design Storm                                                                      
00834> # As Per May 2001 "SWM Report, South Operations Centre" by TSH                                                     
00835> # Hurricane Hazel (Regional Event)                                                                                 
00836> R0999:C00002---------------------------------------------------------------------------------------
00837>     FINISH
00838> ---------------------------------------------------------------------------------------------------
00839> ***************************************************************************************************
00840>      WARNINGS / ERRORS / NOTES
00841>      -------------------------
00842>    Simulation ended on 2017-04-28     at 00:07:42
00843> ===================================================================================================
00844> 
00845> 
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Table B-1: Criteria for Required Storage Volumes
Pond Area (1) Imperviousness Storage Volume

for Impervious Level (2)

(ha) (%) (m³/ha)
N/A N/A 70 120

SWM Facility 4.751 88 144.00
N/A N/A 85 140

(1) Refer to Table B-6 of Attachment B for drainage areas to SWM Facility.
(2) Protection Level for Wetland: Enhanced 80% long-term S.S. removal.
    SWM Planning & Design Manual, Table 3.2, p.3-10 (March 2003).

Table B-2: Required Storage Volumes for SWM Facility
Required Provided Volume Provided Provided

Pond Component Volume Volume (4) Ratio Area (5) Elevation
(m³) (m³) (m2) (m)

Permanent Pool (PP) (1) 494 500 1.01 1384 123.400
Quality Control (2) 190 190 1.00 N/A 123.529
Extended Detention (3) 190 1043 5.49 N/A 124.000
Forebay (20% PP) 99 N/A N/A 214 123.400
PP - Forebay 395 N/A N/A 1170 123.400

Area Ratio (%) (6) = 15
(1) Required PP volume based on Table B-1 (144.00 - 40 = 104.00 m3/ha).
(2) Required quality control volume based on 40 m3/ha.
(3) Required extended detention volume based on the required quality control volume.
(4) Provided volume based on stage-storage curve and extended detention (refer to Tables B-3 and B-4 of Attachment B).
(5) Based on grading plan provided by DSEL (refer to Figure 2).
(6) As per MOE, Maximum Forebay Area: 33% of Total Permanent Pool.



Table B-3: Extended Detention Parameters for SWM Facility
Permanent Pool Parameters
Area (C3) 1383.58 m2 Diameter 0.100 m
Volume 500.27 m3

PP Elev 123.400 m Area 0.008 m2

QC Elev 123.529 m Invert 123.400 m
h (m) 0.129 m Co 0.62
Notes:  - C3 is the intercept from the area-depth linear regression.

 - PP Elev indicates the elevation of the permanent pool.
 - QC Elev indicates the elevation of the storage volume required by MOE for quality control.
 - h is the maximum water elevation above the orifice (m).

Table B-4: Extended Detention Drawdown Time for SWM Facility
Elev. Active Storage C2 Drawdown Time Drawdown Time Flow Demarkation
(m) V (m3) A (m2) depth (m) (m²/m) (h) (days) (m3/s) Point

123.40 0.00 1383.58 0.00 0.000 PP Elev
123.45 69.35 1386.81 0.05 65 7.96 0.33 0.002
123.50 143.64 1485.71 0.10 1021 11.53 0.48 0.005
123.529 188.00 1520.00 0.13 1057 13.20 0.55 0.006 QC Elev
123.55 219.83 1544.61 0.15 1074 14.31 0.60 0.007
123.60 298.97 1603.32 0.20 1099 16.75 0.70 0.008
123.65 380.00 1662.88 0.25 1117 18.98 0.79 0.010
123.70 464.17 1707.91 0.30 1081 21.00 0.88 0.011
123.75 554.61 1825.14 0.35 1262 23.27 0.97 0.012
123.80 647.43 1871.22 0.40 1219 25.13 1.05 0.013
123.827 698.50 1897.24 0.43 1203 26.10 1.09 0.013 25 mm
123.85 742.52 1919.67 0.45 1191 26.93 1.12 0.014
123.90 840.18 1967.45 0.50 1168 28.67 1.19 0.014
123.95 940.31 2015.33 0.55 1149 30.37 1.27 0.015
124.00 1043.10 2064.64 0.60 1135 32.04 1.34 0.016 Ext. Det.
124.042 1132.00 2106.52 0.64 1127 33.42 1.39 0.030 2-Year
124.05 1149.98 2114.99 0.65 1125 33.70 1.40 0.032
124.10 1258.09 2165.43 0.70 1117 35.33 1.47 0.049
124.122 1308.00 2186.99 0.72 1112 36.05 1.50 0.056 5-Year
124.15 1369.14 2213.41 0.75 1106 36.92 1.54 0.065
124.20 1480.86 2261.86 0.80 1098 38.50 1.60 0.082
124.25 1597.05 2312.87 0.85 1093 40.08 1.67 0.098
124.293 1700.00 2356.57 0.89 1089 41.44 1.73 0.112 25-Year
124.30 1715.89 2363.32 0.90 1089 41.65 1.74 0.115
124.35 1837.49 2414.90 0.95 1086 43.22 1.80 0.131
124.40 1961.94 2466.39 1.00 1083 44.78 1.87 0.146
124.45 2089.15 2518.26 1.05 1081 46.34 1.93 0.160
124.496 2212.00 2567.31 1.10 1080 47.77 1.99 0.172 100-Year
124.50 2223.10 2571.75 1.10 1080 47.90 2.00 0.173
124.55 2356.76 2623.71 1.15 1078 49.45 2.06 0.184

Notes: C2 is the slope coefficient from the area-depth linear regression.
PP Elev indicates the elevation of the permanent pool.
QC Elev indicates the elevation of the storage volume required by MOE for quality control.
Ext. Det. indicates the elevation of extended detention provided based on the required quality control volume.
25 mm, 2-, 5-, 25- and 100-year 4-hour Chicago storm elevations under free outfall conditions are noted.
Orifice selected to provide a 24 to 48 hour drawdown time in accordance with MOE standards.

Quality Orifice Parameters



Table B-5: Stage-Storage-Outflow Curve for SWM Facility

Dia (m) 0.100 Dia (m) 0.350

Area (m2) 0.008 Area (m2) 0.096
Invert (m) 123.40 Invert (m) 124.00

Co 0.62 Co 0.62
Q @ D 0.005 Q @ D 0.111

Elevation Active Sto. Head Outflow Head Outflow Outflow Storage
(m) (m3) (m) (m3/s) (m) (m3/s) (m3/s) (ha·m)

123.40 0 PP Elev 0.000 0.000 0.000 0.000 0.000 0.000
123.45 69 0.050 0.002 0.000 0.000 0.002 0.007
123.50 144 0.100 0.005 0.000 0.000 0.005 0.014
123.529 188 QC Elev 0.129 0.006 0.000 0.000 0.006 0.019
123.55 220 0.150 0.007 0.000 0.000 0.007 0.022
123.60 299 0.200 0.008 0.000 0.000 0.008 0.030
123.65 380 0.250 0.010 0.000 0.000 0.010 0.038
123.70 464 0.300 0.011 0.000 0.000 0.011 0.046
123.75 555 0.350 0.012 0.000 0.000 0.012 0.055
123.80 647 0.400 0.013 0.000 0.000 0.013 0.065
123.827 698 25 mm 0.427 0.013 0.000 0.000 0.013 0.070
123.85 743 0.450 0.014 0.000 0.000 0.014 0.074
123.90 840 0.500 0.014 0.000 0.000 0.014 0.084
123.95 940 0.550 0.015 0.000 0.000 0.015 0.094
124.00 1043 Ext. Det. 0.600 0.016 0.000 0.000 0.016 0.104
124.042 1132 2-Year 0.642 0.017 0.042 0.013 0.030 0.113
124.05 1150 0.650 0.017 0.050 0.016 0.032 0.115
124.10 1258 0.700 0.017 0.100 0.032 0.049 0.126
124.122 1308 5-Year 0.722 0.018 0.122 0.039 0.056 0.131
124.15 1369 0.750 0.018 0.150 0.047 0.065 0.137
124.20 1481 0.800 0.019 0.200 0.063 0.082 0.148
124.25 1597 0.850 0.019 0.250 0.079 0.098 0.160
124.293 1700 25-Year 0.893 0.020 0.293 0.093 0.112 0.170
124.30 1716 0.900 0.020 0.300 0.095 0.115 0.172
124.35 1837 0.950 0.020 0.350 0.111 0.131 0.184
124.40 1962 1.000 0.021 0.400 0.125 0.146 0.196
124.45 2089 1.050 0.022 0.450 0.139 0.160 0.209
124.496 2212 100-Year 1.096 0.022 0.496 0.150 0.172 0.221
124.50 2223 1.100 0.022 0.500 0.151 0.173 0.222
124.55 2357 1.150 0.023 0.550 0.162 0.184 0.236
124.60 2493 1.200 0.023 0.600 0.172 0.195 0.249
124.65 2628 1.250 0.024 0.650 0.182 0.206 0.263
124.70 2770 1.300 0.024 0.700 0.191 0.216 0.277
124.75 2915 1.350 0.025 0.750 0.200 0.225 0.292
124.80 3063 1.400 0.025 0.800 0.209 0.234 0.306
124.85 3215 Ovf Elev 1.450 0.026 0.850 0.217 0.243 0.321
124.90 3369 1.500 0.026 0.900 0.225 0.251 0.337
124.95 3532 1.550 0.026 0.950 0.233 0.259 0.353
125.00 3693 1.600 0.027 1.000 0.240 0.267 0.369
125.05 3857 1.650 0.027 1.050 0.247 0.274 0.386
125.10 4021 1.700 0.028 1.100 0.254 0.282 0.402
125.15 4372 1.750 0.028 1.150 0.261 0.289 0.437
125.20 4261 1.800 0.029 1.200 0.268 0.296 0.426
125.25 4431 1.850 0.029 1.250 0.274 0.303 0.443
125.30 4602 1.900 0.029 1.300 0.280 0.310 0.460
125.35 4774 1.950 0.030 1.350 0.286 0.316 0.477
125.40 4946 2.000 0.030 1.400 0.292 0.323 0.495
125.45 5120 2.050 0.031 1.450 0.298 0.329 0.512
125.50 5294 2.100 0.031 1.500 0.304 0.335 0.529
125.55 5469 2.150 0.031 1.550 0.310 0.341 0.547
125.60 5645 2.200 0.032 1.600 0.315 0.347 0.564
125.65 5820 2.250 0.032 1.650 0.321 0.353 0.582
125.70 5998 2.300 0.032 1.700 0.326 0.359 0.600

Demarkation 
Points

Vertical Circ. Orifice Vertical Circ. Orifice
Quality Control 1 Quantity Control 1



Table B-5: Stage-Storage-Outflow Curve for SWM Facility

Dia (m) 0.100 Dia (m) 0.350

Area (m2) 0.008 Area (m2) 0.096
Invert (m) 123.40 Invert (m) 124.00

Co 0.62 Co 0.62
Q @ D 0.005 Q @ D 0.111

Elevation Active Sto. Head Outflow Head Outflow Outflow Storage
(m) (m3) (m) (m3/s) (m) (m3/s) (m3/s) (ha·m)

Demarkation 
Points

Vertical Circ. Orifice Vertical Circ. Orifice
Quality Control 1 Quantity Control 1

125.75 6175 2.350 0.033 1.750 0.332 0.364 0.618
125.80 6354 2.400 0.033 1.800 0.337 0.370 0.635
125.85 6533 2.450 0.033 1.850 0.342 0.375 0.653
125.90 6713 2.500 0.034 1.900 0.347 0.381 0.671
125.95 6894 2.550 0.034 1.950 0.352 0.386 0.689
126.00 7073 2.600 0.034 2.000 0.357 0.391 0.707
126.05 7254 2.650 0.035 2.050 0.362 0.397 0.725
126.10 7435 2.700 0.035 2.100 0.367 0.402 0.743
126.15 7617 2.750 0.035 2.150 0.371 0.407 0.762
126.20 7801 2.800 0.036 2.200 0.376 0.412 0.780
126.25 7986 Top of Berm 2.850 0.036 2.250 0.381 0.417 0.799

Notes : PP Elev indicates the elevation of the permanent pool.
QC Elev indicates the elevation of the storage volume required by MOE for quality control.
Ext. Det. indicates the elevation of extended detention provided based on the required quality control volume.
Ovf Elev indicates the elevation of the emergency spillway provided above the 100-year water level.
Top of Berm indicates the elevation at the top of the berm.
25 mm, 2-, 5-, 25- and 100-year 4-hour Chicago storm elevations under free outfall conditions are noted.



Table B-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
Comm1 1.009 99 99.891
Pond1 0.442 37 16.354
RL1 0.654 90 58.860
RL2 2.646 92 243.432

Total 4.751 88 418.537
(1) Refer to Figure 1.

Weighted Average Imperviousness = S(Area x Imp) / Total Area = 418.537 / 4.751 = 88 %



Table B-7 : Summary of Total Drainage Area
Land Use (1) Area Imperviousness Area x Imp. 

(ha)
Drainage to SWM Facility 4.751 88 418.537

(1) Refer to Figure 1.

Weighted Average Imperviousness = S(Area x Imp) / Total Area = 418.537 / 4.751 = 88 %

Table B-8 : Allowable Release Rates for Proposed SWM Facility
Event Target

Release Rate (1) 

(m3/s)

Existing Pond
Release Rate (1) 

(m3/s)
25mm/3hr Chicago 0.020 0.016
2yr/24hr Chicago 0.040 0.030
5yr/24hr Chicago 0.070 0.063
25yr/24hr Chicago 0.127 0.110

100yr/24hr Chicago 0.206 0.129
(1) As per the May 2001 "SWM Report, South Operations Centre" by Totten Sims Hubicki Associates (TSH).



CALCULATION SHEET B-1: CONTROLS 

Diameter (m) 0.100 Diameter (m) 0.350

A o (m2) 0.008 A o (m2) 0.096
invert (m) 123.40 invert (m) 124.000
C o 0.62 C o 0.62

100-Yr Water Level (m) 124.496 100-Yr Water Level (m) 124.496
Head of Water (m) 1.096 Head of Water (m) 0.496
Q 0 (m3/s) 0.022 Q 0 (m3/s) 0.150
Orifice Equation: Orifice Equation:
Q o  = C o A o (2gh) 0.5 Q o  = C o A o (2gh) 0.5

Not including reverse pipe losses
Q o  is the orifice flow Q o  is the orifice flow
C o  is the orifice coefficient C o  is the orifice coefficient 
A o  is the orifice flow area A o  is the orifice flow area
g is the gravitational constant g is the gravitational constant
h is the head of water h is the head of water

Vertical Circular Orifice
Quality Control 1 Quantity Control 1

Vertical Circular Orifice



© DSEL

Settling Criteria

From the SWMP Manual, the required length for settling is as follows:
where: r = length to width ratio, at the invert of the inlet pipe.

Qp = peak outflow during design quality storm
Vs = settling velocity

Input: r = 2.67 (24 m / 9 m)
Qp = 0.016 m3/s (at elevation 124 m)
Vs = 0.0003 m/s

Lmin = 11.92 m
The peak flow rate from the pond during the quality storm is
taken as the flow that would occur just below the quantity
controls (Refer to Table B-5 of Appendix B)

Dispersion Criteria

From the SWMP Manual, the required length for dispersion is as follows:
where: Q = Inlet flowrate (5-Year, 4-Hour Chicago Storm)

d = depth of permanent pool in forebay
Vf = desired final velocity

Input: Q = 1.000 m3/s
d = 1.00 m

Vf = 0.5 m/s
Lmin = 16.00 m

The minimum forebay length is determined by the larger of the settling or dispersion criteria.

Minimum Length of Forebay Required 16.00 m
Length of Forebay Provided 24.00 m (at elevation 123.4 m)

Average Forebay Velocity

From the SWMP Manual, the maximum allowable average velocity is 0.15 m/s:
Vavg =   Q  where: Q = Inlet flowrate (5-Year, 4-Hour Chicago Storm)

d Wavg d = depth of permanent pool in forebay
Wavg = average width of forebay

Input: Q = 1.000 m3/s
d = 1.00 m

Wavg = 6 m (3 m bottom, 9 m permanent pool)

V = 0.17 m/s > 0.15 m/s

CALCULATION SHEET B-2: FOREBAY SIZING FOR SWM FACILITY

Region SWM Pond
Town of Oakville

 Calculation of  Forebay Size

L r Q
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Table C-1: Criteria for Required Storage Volumes
Pond Area (1) Imperviousness Storage Volume

for Impervious Level (2)

(ha) (%) (m³/ha)
N/A N/A 70 120

SWM Facility 3.742 85 140.00
N/A N/A 85 140

(1) Refer to Table B-6 of Attachment B for drainage areas to SWM Facility.
(2) Protection Level for Wetland: Enhanced 80% long-term S.S. removal.
    SWM Planning & Design Manual, Table 3.2, p.3-10 (March 2003).

Table C-2: Required Storage Volumes for SWM Facility
Required Provided Volume Provided Provided

Pond Component Volume Volume (4) Ratio Area (5) Elevation
(m³) (m³) (m2) (m)

Permanent Pool (PP) (1) 374 500 1.34 1384 123.400
Quality Control (2) 150 150 1.00 N/A 123.504
Extended Detention (3) 150 1043 6.97 N/A 124.000
Forebay (20% PP) 75 N/A N/A 214 123.400
PP - Forebay 299 N/A N/A 1170 123.400

Area Ratio (%) (6) = 15
(1) Required PP volume based on Table B-1 (144.00 - 40 = 104.00 m3/ha).
(2) Required quality control volume based on 40 m3/ha.
(3) Required extended detention volume based on the required quality control volume.
(4) Provided volume based on stage-storage curve and extended detention (refer to Tables B-3 and B-4 of Attachment B).
(5) Based on grading plan provided by DSEL (refer to Figure 2).
(6) As per MOE, Maximum Forebay Area: 33% of Total Permanent Pool.



Table C-3: Extended Detention Parameters for SWM Facility
Permanent Pool Parameters
Area (C3) 1383.58 m2 Diameter 0.100 m
Volume 500.27 m3

PP Elev 123.400 m Area 0.008 m2

QC Elev 123.504 m Invert 123.400 m
h (m) 0.104 m Co 0.62
Notes:  - C3 is the intercept from the area-depth linear regression.

 - PP Elev indicates the elevation of the permanent pool.
 - QC Elev indicates the elevation of the storage volume required by MOE for quality control.
 - h is the maximum water elevation above the orifice (m).

Table C-4: Extended Detention Drawdown Time for SWM Facility
Elev. Active Storage C2 Drawdown Time Drawdown Time Flow Demarkation
(m) V (m3) A (m2) depth (m) (m²/m) (h) (days) (m3/s) Point

123.40 0.00 1383.58 0.00 0.000 PP Elev
123.45 69.35 1386.81 0.05 65 7.96 0.33 0.002
123.50 143.64 1485.71 0.10 1021 11.53 0.48 0.005
123.504 150.00 1490.62 0.10 1028 11.78 0.49 0.005 QC Elev
123.55 219.83 1544.61 0.15 1074 14.31 0.60 0.007
123.60 298.97 1603.32 0.20 1099 16.75 0.70 0.008
123.65 380.00 1662.88 0.25 1117 18.98 0.79 0.010
123.70 464.17 1707.91 0.30 1081 21.00 0.88 0.011
123.75 554.61 1825.14 0.35 1262 23.27 0.97 0.012
123.80 647.43 1871.22 0.40 1219 25.13 1.05 0.013
123.810 666.60 1880.98 0.41 1213 25.49 1.06 0.013 25 mm
123.85 742.52 1919.67 0.45 1191 26.93 1.12 0.014
123.90 840.18 1967.45 0.50 1168 28.67 1.19 0.014
123.95 940.31 2015.33 0.55 1149 30.37 1.27 0.015
124.00 1043.10 2064.64 0.60 1135 32.04 1.34 0.016 Ext. Det.
124.020 1086.00 2084.85 0.62 1131 32.71 1.36 0.019 2-Year
124.05 1149.98 2114.99 0.65 1125 33.70 1.40 0.024
124.10 1258.09 2165.43 0.70 1117 35.33 1.47 0.031
124.117 1296.00 2181.81 0.72 1113 35.87 1.49 0.034 5-Year
124.15 1369.14 2213.41 0.75 1106 36.92 1.54 0.039
124.20 1480.86 2261.86 0.80 1098 38.50 1.60 0.046
124.25 1597.05 2312.87 0.85 1093 40.08 1.67 0.053
124.298 1710.00 2360.81 0.90 1089 41.57 1.73 0.058 25-Year
124.30 1715.89 2363.32 0.90 1089 41.65 1.74 0.058
124.35 1837.49 2414.90 0.95 1086 43.22 1.80 0.064
124.40 1961.94 2466.39 1.00 1083 44.78 1.87 0.068
124.45 2089.15 2518.26 1.05 1081 46.34 1.93 0.073
124.495 2211.00 2566.92 1.10 1080 47.76 1.99 0.076 100-Year
124.50 2223.10 2571.75 1.10 1080 47.90 2.00 0.077
124.55 2356.76 2623.71 1.15 1078 49.45 2.06 0.080

Notes: C2 is the slope coefficient from the area-depth linear regression.
PP Elev indicates the elevation of the permanent pool.
QC Elev indicates the elevation of the storage volume required by MOE for quality control.
Ext. Det. indicates the elevation of extended detention provided based on the required quality control volume.
25 mm, 2-, 5-, 25- and 100-year 4-hour Chicago storm elevations under free outfall conditions are noted.
Orifice selected to provide a 24 to 48 hour drawdown time in accordance with MOE standards.

Quality Orifice Parameters



Table C-5: Stage-Storage-Outflow Curve for SWM Facility

Dia (m) 0.100 Dia (m) 0.200

Area (m2) 0.008 Area (m2) 0.031
Invert (m) 123.40 Invert (m) 124.00

Co 0.62 Co 0.62
Q @ D 0.005 Q @ D 0.027

Elevation Active Sto. Head Outflow Head Outflow Outflow Storage
(m) (m3) (m) (m3/s) (m) (m3/s) (m3/s) (ha·m)

123.40 0 PP Elev 0.000 0.000 0.000 0.000 0.000 0.000
123.45 69 0.050 0.002 0.000 0.000 0.002 0.007
123.50 144 0.100 0.005 0.000 0.000 0.005 0.014
123.504 150 QC Elev 0.104 0.005 0.000 0.000 0.005 0.015
123.55 220 0.150 0.007 0.000 0.000 0.007 0.022
123.60 299 0.200 0.008 0.000 0.000 0.008 0.030
123.65 380 0.250 0.010 0.000 0.000 0.010 0.038
123.70 464 0.300 0.011 0.000 0.000 0.011 0.046
123.75 555 0.350 0.012 0.000 0.000 0.012 0.055
123.80 647 0.400 0.013 0.000 0.000 0.013 0.065
123.810 667 25 mm 0.410 0.013 0.000 0.000 0.013 0.067
123.85 743 0.450 0.014 0.000 0.000 0.014 0.074
123.90 840 0.500 0.014 0.000 0.000 0.014 0.084
123.95 940 0.550 0.015 0.000 0.000 0.015 0.094
124.00 1043 Ext. Det. 0.600 0.016 0.000 0.000 0.016 0.104
124.020 1086 2-Year 0.620 0.016 0.020 0.003 0.019 0.109
124.05 1150 0.650 0.017 0.050 0.007 0.024 0.115
124.10 1258 0.700 0.017 0.100 0.014 0.031 0.126
124.117 1296 5-Year 0.717 0.018 0.117 0.016 0.034 0.130
124.15 1369 0.750 0.018 0.150 0.020 0.039 0.137
124.20 1481 0.800 0.019 0.200 0.027 0.046 0.148
124.25 1597 0.850 0.019 0.250 0.033 0.053 0.160
124.298 1710 25-Year 0.898 0.020 0.298 0.038 0.058 0.171
124.30 1716 0.900 0.020 0.300 0.039 0.058 0.172
124.35 1837 0.950 0.020 0.350 0.043 0.064 0.184
124.40 1962 1.000 0.021 0.400 0.047 0.068 0.196
124.45 2089 1.050 0.022 0.450 0.051 0.073 0.209
124.495 2211 100-Year 1.095 0.022 0.495 0.054 0.076 0.221
124.50 2223 1.100 0.022 0.500 0.055 0.077 0.222
124.55 2357 1.150 0.023 0.550 0.058 0.080 0.236
124.60 2493 1.200 0.023 0.600 0.061 0.084 0.249
124.65 2628 1.250 0.024 0.650 0.064 0.088 0.263
124.70 2770 1.300 0.024 0.700 0.067 0.091 0.277
124.75 2915 1.350 0.025 0.750 0.070 0.094 0.292
124.80 3063 1.400 0.025 0.800 0.072 0.097 0.306
124.85 3215 Ovf Elev 1.450 0.026 0.850 0.075 0.100 0.321
124.90 3369 1.500 0.026 0.900 0.077 0.103 0.337
124.95 3532 1.550 0.026 0.950 0.080 0.106 0.353
125.00 3693 1.600 0.027 1.000 0.082 0.109 0.369
125.05 3857 1.650 0.027 1.050 0.084 0.111 0.386
125.10 4021 1.700 0.028 1.100 0.086 0.114 0.402
125.15 4372 1.750 0.028 1.150 0.088 0.117 0.437
125.20 4261 1.800 0.029 1.200 0.090 0.119 0.426
125.25 4431 1.850 0.029 1.250 0.093 0.121 0.443
125.30 4602 1.900 0.029 1.300 0.095 0.124 0.460
125.35 4774 1.950 0.030 1.350 0.096 0.126 0.477
125.40 4946 2.000 0.030 1.400 0.098 0.128 0.495
125.45 5120 2.050 0.031 1.450 0.100 0.131 0.512
125.50 5294 2.100 0.031 1.500 0.102 0.133 0.529
125.55 5469 2.150 0.031 1.550 0.104 0.135 0.547
125.60 5645 2.200 0.032 1.600 0.106 0.137 0.564
125.65 5820 2.250 0.032 1.650 0.107 0.139 0.582
125.70 5998 2.300 0.032 1.700 0.109 0.141 0.600

Quality Control 1 Quantity Control 1
Vertical Circ. Orifice Vertical Circ. Orifice

Demarkation 
Points



Table C-5: Stage-Storage-Outflow Curve for SWM Facility

Dia (m) 0.100 Dia (m) 0.200

Area (m2) 0.008 Area (m2) 0.031
Invert (m) 123.40 Invert (m) 124.00

Co 0.62 Co 0.62
Q @ D 0.005 Q @ D 0.027

Elevation Active Sto. Head Outflow Head Outflow Outflow Storage
(m) (m3) (m) (m3/s) (m) (m3/s) (m3/s) (ha·m)

Quality Control 1 Quantity Control 1
Vertical Circ. Orifice Vertical Circ. Orifice

Demarkation 
Points

125.75 6175 2.350 0.033 1.750 0.111 0.144 0.618
125.80 6354 2.400 0.033 1.800 0.112 0.146 0.635
125.85 6533 2.450 0.033 1.850 0.114 0.148 0.653
125.90 6713 2.500 0.034 1.900 0.116 0.150 0.671
125.95 6894 2.550 0.034 1.950 0.117 0.151 0.689
126.00 7073 2.600 0.034 2.000 0.119 0.153 0.707
126.05 7254 2.650 0.035 2.050 0.120 0.155 0.725
126.10 7435 2.700 0.035 2.100 0.122 0.157 0.743
126.15 7617 2.750 0.035 2.150 0.124 0.159 0.762
126.20 7801 2.800 0.036 2.200 0.125 0.161 0.780
126.25 7986 Top of Berm 2.850 0.036 2.250 0.127 0.163 0.799

Notes : PP Elev indicates the elevation of the permanent pool.
QC Elev indicates the elevation of the storage volume required by MOE for quality control.
Ext. Det. indicates the elevation of extended detention provided based on the required quality control volume.
Ovf Elev indicates the elevation of the emergency spillway provided above the 100-year water level.
Top of Berm indicates the elevation at the top of the berm.
25 mm, 2-, 5-, 25- and 100-year 4-hour Chicago storm elevations under free outfall conditions are noted.



Table C-6 : Drainage Area to SWM Facility
Segment Area Imperviousness Area x Imp. 

ID (1) (ha) (%)
Pond1 0.442 37 16.354
RL1 0.654 90 58.860
RL2 2.646 92 243.432

Total 3.742 85 318.646
(1) Refer to Figure 1.

Weighted Average Imperviousness = S(Area x Imp) / Total Area = 318.646 / 3.742 = 85 %



Table C-7 : Summary of Total Drainage Area
Land Use (1) Area Imperviousness Area x Imp. 

(ha)
Drainage to SWM Facility 3.742 85 318.646

(1) Refer to Figure 1.

Weighted Average Imperviousness = S(Area x Imp) / Total Area = 318.646 / 3.742 = 85 %

Table C-8 : Allowable Release Rates for Proposed SWM Facility
Event Target

Release Rate (1) 

(m3/s)

Existing Pond
Release Rate (1) 

(m3/s)
25mm/3hr Chicago 0.020 0.016
2yr/24hr Chicago 0.040 0.030
5yr/24hr Chicago 0.070 0.063
25yr/24hr Chicago 0.127 0.110

100yr/24hr Chicago 0.206 0.129
(1) As per the May 2001 "SWM Report, South Operations Centre" by Totten Sims Hubicki Associates (TSH).



CALCULATION SHEET C-1: CONTROLS 

Diameter (m) 0.100 Diameter (m) 0.200

A o (m2) 0.008 A o (m2) 0.031
invert (m) 123.40 invert (m) 124.000
C o 0.62 C o 0.62

100-Yr Water Level (m) 124.496 100-Yr Water Level (m) 124.496
Head of Water (m) 1.096 Head of Water (m) 0.496
Q 0 (m3/s) 0.022 Q 0 (m3/s) 0.054
Orifice Equation: Orifice Equation:
Q o  = C o A o (2gh) 0.5 Q o  = C o A o (2gh) 0.5

Not including reverse pipe losses
Q o  is the orifice flow Q o  is the orifice flow
C o  is the orifice coefficient C o  is the orifice coefficient 
A o  is the orifice flow area A o  is the orifice flow area
g is the gravitational constant g is the gravitational constant
h is the head of water h is the head of water

Quality Control 1 Quantity Control 1
Vertical Circular Orifice Vertical Circular Orifice



© DSEL

Settling Criteria

From the SWMP Manual, the required length for settling is as follows:
where: r = length to width ratio, at the invert of the inlet pipe.

Qp = peak outflow during design quality storm
Vs = settling velocity

Input: r = 2.67 (24 m / 9 m)
Qp = 0.016 m3/s (at elevation 124 m)
Vs = 0.0003 m/s

Lmin = 11.92 m
The peak flow rate from the pond during the quality storm is
taken as the flow that would occur just below the quantity
controls (Refer to Table B-5 of Appendix B)

Dispersion Criteria

From the SWMP Manual, the required length for dispersion is as follows:
where: Q = Inlet flowrate (5-Year, 4-Hour Chicago Storm)

d = depth of permanent pool in forebay
Vf = desired final velocity

Input: Q = 0.993 m3/s
d = 1.00 m

Vf = 0.5 m/s
Lmin = 15.89 m

The minimum forebay length is determined by the larger of the settling or dispersion criteria.

Minimum Length of Forebay Required 15.89 m
Length of Forebay Provided 24.00 m (at elevation 123.4 m)

Average Forebay Velocity

From the SWMP Manual, the maximum allowable average velocity is 0.15 m/s:
Vavg =   Q  where: Q = Inlet flowrate (5-Year, 4-Hour Chicago Storm)

d Wavg d = depth of permanent pool in forebay
Wavg = average width of forebay

Input: Q = 0.993 m3/s
d = 1.00 m

Wavg = 6 m (3 m bottom, 9 m permanent pool)

V = 0.17 m/s > 0.15 m/s

CALCULATION SHEET C-2: FOREBAY SIZING FOR SWM FACILITY

Region SWM Pond
Town of Oakville

 Calculation of  Forebay Size

L r Q
V

p

s
min

.

= 





0 5

L Q
d Vf

min = 8
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100-Year Intake and Culvert Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Calculation Sheet D-1: Required Grate and Lead Pipe at 100-Year Intakes

MAJOR SYSTEM SEGMENT : RL1 (Region Lands)

Max. Depth Above Crown = 0.150 m Q approach 100-yr - 5-yr RL1 = 160 L/s
Max. Allowable Depth at Gutter = 0.300 m
Type of Grates : DICB OPSD 403.01 (0.6 m x 1.2 m)

Scenario: No Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DICBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

S. of Street K 1 0.300 921 600 1.500 1258 1 160 1258
921  > 160 1258  > 160

Scenario: 50% Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DICBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

S. of Street K 1 0.300 460 600 1.500 1258 1 160 1258
460  > 160 1258  > 160

MAJOR SYSTEM SEGMENT : RL2 (Region Lands)

Max. Depth Above Crown = 0.150 m Q approach 100-yr - 5-yr RL2 = 658 L/s
Max. Allowable Depth at Gutter = 0.160 m
Type of Grates : DICB OPSD 403.01 (0.6 m x 1.2 m)

Scenario: No Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DICBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

S. of Street K 2 0.160 1345 525 1.360 917 1 658 917
1345  > 658 917  > 658

Scenario: 50% Blockage
Location No. of Maximum Maximum Dia. Of Head on Capacity of No. of Max Flow by Capacity of

DICBs All.Head Capture Lead Pipe Lead Pipe Single Lead Pipe Lead Lead Pipe All Lead Pipes
(m) (L/s) (m) (m) (L/s) Pipes (L/s) (L/s)

S. of Street K 2 0.160 672 525 1.360 917 1 658 917
672  > 658 917  > 658



Design Charts
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Design Chart 2.31: Inlet Control: Circular Pipes

PROPOSED TWIN 750 MM DIAMETER CONCRETE CIRCULAR PIPES UNDER STREET K

DEPTH TO GROUND LEVEL AT UPSTREAM END OF PIPE = 125.93 m ground level - 123.56 m upstream invert  = 2.37 m
HEADWATER DEPTH / HEIGHT = 2.37 m headwater depth / 0.75 m pipe height = 3.16
CAPACITY = 1.85 m3/s x 2 pipes = 3.70 m3/s



MTO Drainage Management Manual

70

Design Chart 2.34: Outlet Control: Concrete Circular Pipe/Culvert - Flowing Full

Source: Herr (1977)

PROPOSED TWIN 750 MM DIAMETER CONCRETE CIRCULAR PIPES UNDER STREET K

DEPTH AT OUTLET = 124.55 m pond level - 123.56 m upstream invert = 0.99 m
DEPTH TO GROUND LEVEL AT UPSTREAM END OF PIPE = 125.93 m ground level - 123.56 m upstream invert  = 2.37 m 
DIFFERENTIAL HEAD = 1.38 m
HEADWATER DEPTH = 1.38 m differential head + 0.75 m diameter - 45 m length x 0.0035 m/m slope = 1.972 m
(MTO Drainage Management Manual Equation 8.86)
CAPACITY = 1.37 m3/s x 2 pipes = 2.74 m3/s
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Detailed Stormceptor Sizing Report – Aurora 
 

 

          

  

Project Information & Location 

Project Name Aurora Project Number - 

City Aurora State/ Province Ontario 

Country Canada Date 11/16/2018 

 Designer Information  EOR Information (optional) 

Name Brandon O'Leary Name Brian Betts 

Company Forterra Company David Schaeffer Engineering Ltd. 

Phone # 905-630-0359 Phone #  

Email brandon.oleary@forterrabp.com Email  
 

 

          

 

Stormwater Treatment Recommendation 
 

    

          

    

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site 
within the project are listed in the below Sizing Summary table. 
 

   

          

   

Site Name Aurora 

Recommended Stormceptor Model EFO8 

TSS Removal (%) Provided 83 

PSD  Fine Distribution 

RainFall Station TORONTO CENTRAL 
 

  

          

    

The recommended Stormceptor model achieves the water quality objectives based on the selected inputs, historical 
rainfall records and selected particle size distribution. 
 

  

          

     

EFO Sizing Summary 

EFO Model % TSS Removal Provided 
% Runoff Volume Captured 

Provided 

Standard EFO 
Hydrocarbon Storage 

Capacity 

EFO4 65 74 265 L (70 gal) 

EFO6 77 88 610 L (160 gal) 

EFO8 83 94 1070 L (280 gal) 

EFO10 87 96 1670 L (440 gal) 

EFO12 90 98 2475 L (655 gal) 

Parallel Units / MAX Custom Custom Custom 
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OVERVIEW 
Stormceptor ® EF is a continuation and evolution of the most globally recognized oil-grit separator (OGS) stormwater treatment 
technology - Stormceptor ®. Also known as a hydrodynamic separator, the enhanced flow Stormceptor EF is a high performing oil-grit 

separator that effectively removes a wide variety of pollutants from stormwater and snowmelt runoff at higher flow rates as compared to 
the original Stormceptor. Stormceptor EF captures and retains sediment (TSS), free oils, gross pollutants and other pollutants that 
attach to particles, such as nutrients and metals. Stormceptor EF’s patent-pending treatment and scour prevention technology and 
internal bypass ensures sediment is retained during all rainfall events. 
 
Design Methodology  

Stormceptor is sized using PCSWMM for Stormceptor, a continuous simulation model based on US EPA SWMM. The program 
calculates hydrology using local historical rainfall data and specified site parameters. With US EPA SWMM’s precision, every 
Stormceptor unit is designed to achieve a defined water quality objective. The TSS removal data presented follows US EPA guidelines 
to reduce the average annual TSS load. The Stormceptor’s unit process for TSS removal is settling. The settling model calculates TSS 
removal by analyzing:  
• Site parameters  
• Continuous historical rainfall data, including duration, distribution, peaks & inter-event dry periods  
• Particle size distribution, and associated settling velocities (Stokes Law, corrected for drag)  
• TSS load  
• Detention time of the system 
 
 

 

 

 

Hydrology Analysis 

PCSWMM for Stormceptor calculates annual hydrology with the US EPA SWMM and local continuous historical rainfall data. 
Performance calculations of Stormceptor are based on the average annual removal of TSS for the selected site parameters. The 
Stormceptor is engineered to capture sediment particles by treating the required average annual runoff volume, ensuring positive 
removal efficiency is maintained during each rainfall event, and preventing negative removal efficiency (scour). 
Smaller recurring storms account for the majority of rainfall events and average annual runoff volume, as observed in the historical 
rainfall data analyses presented in this section. 

 

 

          

   

Rainfall Station 

State/Province Ontario Total Number of Rainfall Events 3329 

Rainfall Station Name TORONTO CENTRAL Total Rainfall (mm) 13189.2 

Station ID # 0100 Average Annual Rainfall (mm) 732.7 

Coordinates 43°40'N, 79°20'W Total Evaporation (mm) 1371.3 

Elevation (ft) 328 Total Infiltration (mm) 0.0 

Years of Rainfall Data 18 Total Rainfall that is Runoff (mm) 11817.9 
 

 

          

 

Notes 

• Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and 
Runoff modules. 
• Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal 
defined by the selected PSD, and based on stable site conditions only, after construction is completed. 
• For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design 
assistance. 

 

 

          

 

ONLINE APPLICATION 
Stormceptor EF’s internal bypass and patent-pending scour prevention technology has demonstrated very effective retention of 
pollutants in third-party testing and verification following the Canadian ETV’s Procedure for Laboratory Testing of Oil-Grit 
Separators. Sediment scour prevention demonstrated an effluent concentration of less than 10 mg/L for sediment particles ranging 

from 1 to 1,000 microns, even during peak influent flow rates associated with infrequent high intensity storm events. While 
Stormceptor EF will capture oil, only the Stormceptor EFO configuration has been third-party tested and verified to retain greater than 
99% of captured oil. Based on these verified performance attributes, the most efficient and widely accepted application of Stormceptor 
EF is an online configuration, which allows all upstream conveyance flows to enter and exit the unit. The online application eliminates 
the need for costly additional bypass structures, piping and installation expense. 
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FLOW ENTRANCE OPTIONS 

 
 

   

  

Single Inlet Pipe – A common design which includes one inlet pipe and one outlet pipe. A 90-degree (maximum) bend is also 

accepted with this configuration. 
 
Inlet Grate – Allows surface runoff to enter the unit from grade. The inlet grate option can also be used in conjunction with one inlet 

pipe or multiple inlet pipes. A removable flow deflector is added in the Stormceptor EF4/EFO4. 
 

 

  

          

    

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 

EF4 / EFO4 24 / 610 24 / 610 

EF6 / EFO6 36 / 915 36 / 915 

EF8/ EFO8 48 / 1220 48 / 1220 

EF10/EFO10 72 / 1828 72 / 1828 

EF12/EFO12 72 / 1828 72 / 1828 
 

  

          

      

Multiple Inlet Pipe – Allows for multiple inlet pipes of various diameters to enter the unit. 
 

 

  

     

Maximum Pipe Diameter 

Model Inlet (In/mm) Outlet (In/mm) 

EF4 / EFO4 18 / 457 24 / 610 

EF6 / EFO6 30 / 762 36 / 915 

EF8/ EFO8 42 / 1067 48 / 1220 

EF10/EFO10 60 / 1524 72 / 1828 

EF12/EFO12 60 / 1524 72 / 1828 
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Drainage Area 

Total Area (ha) 1.009 

Imperviousness % 100 
 

 

Up Stream Storage 

Storage (ha-m) Discharge (cms) 

0.000 0.000 
 

       

     

Up Stream Flow Diversion 

Max. Flow to Stormceptor (cms)  
 

         

      

Design Details 

Stormceptor Inlet Invert Elev (m)  

Stormceptor Outlet Invert Elev (m)  

Stormceptor Rim Elev (m)  

Normal Water Level Elevation (m)  

Pipe Diameter (mm)  

Pipe Material  

Multiple Inlets (Y/N) No 

Grate Inlet (Y/N) No 
 

 

 

Water Quality Objective 

TSS Removal (%) 80.0 

Runoff Volume Capture (%) 90.00 

Oil Spill Capture Volume (L)  

Peak Conveyed Flow Rate (L/s)  

Water Quality Flow Rate (L/s)  
 

   

       

         

   

Particle Size Distribution (PSD) 

Removing the smallest fraction of particulates from runoff ensures the majority of pollutants, such 
as metals, hydrocarbons and nutrients are captured. The table below identifies the Particle Size 

Distribution (PSD) that was selected to define TSS removal for the Stormceptor design. 

Fine Distribution 

Particle Diameter 
(microns) 

Distribution  
% 

Specific Gravity 

20.0 20.0 1.30 

60.0 20.0 1.80 

150.0 20.0 2.20 

400.0 20.0 2.65 

2000.0 20.0 2.65 
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Site Name Aurora 
 

             

 

Site Details 
 

             

  

Drainage Area 

Total Area (ha) 1.009 

Imperviousness % 100 

Oil Spill Capture Volume (L)  
 

         
     

Infiltration Parameters 

Horton’s equation is used to estimate infiltration 

Max. Infiltration Rate (mm/hr) 61.98 

Min. Infiltration Rate (mm/hr) 10.16 

Decay Rate (1/sec) 0.00055 

Regeneration Rate (1/sec) 0.01 
 

 

        

             

  

Surface Characteristics 

Width (m) 201.00 

Slope % 2 

Impervious Depression Storage (mm) 0.508 

Pervious Depression Storage (mm) 5.08 

Impervious Manning’s n 0.015 

Pervious Manning’s n 0.25 
 

         

    

Evaporation 

Daily Evaporation Rate (mm/day) 2.54 
 

 

           
      

Dry Weather Flow 

Dry Weather Flow (lps) 0 
 

           

             

   

Maintenance Frequency 

Maintenance Frequency (months) > 12 
 

    

Winter Months 

Winter Infiltration 0 
 

             

  

TSS Loading Parameters 

TSS Loading Function Build Up/ Wash-off 
 

             

 

Buildup/Wash-off Parameters 

Target Event Mean Conc. (EMC) mg/L  125 

Exponential Buildup Power 0.40 

Exponential Washoff Exponent 0.20 
 

 

TSS Availability Parameters 

Availability Constant A 0.057 

Availability Factor B 0.04 

Availability Exponent C 1.10 

Min. Particle Size Affected by Availability 
(micron) 

400 
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Cumulative Runoff  Volume by Runoff Rate 

Runoff Rate (L/s) Runoff Volume (m³) Volume Over (m³) Cumulative Runoff Volume (%) 

1 23279 96725 19.4 

4 60562 59442 50.5 

9 86779 33233 72.3 

16 100516 19486 83.8 

25 107639 12365 89.7 

36 111789 8213 93.2 

49 114420 5583 95.3 

64 116216 3786 96.8 

81 117428 2574 97.9 

100 118248 1754 98.5 

121 118818 1184 99.0 

144 119206 796 99.3 

169 119455 547 99.5 

196 119554 448 99.6 

225 119616 386 99.7 

256 119671 331 99.7 

289 119723 278 99.8 

324 119760 242 99.8 

361 119794 208 99.8 

400 119829 173 99.9 

441 119866 136 99.9 

484 119904 98 99.9 

529 119945 57 100 

576 119982 20 100 

625 120002 0 100 

676 120002 0 100 
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Rainfall Event Analysis 

Rainfall Depth (mm) No. of Events Percentage of Total Events 
(%) 

Total Volume (mm) Percentage of Annual 
Volume (%) 

6.35 2711 81.4 3900 29.6 

12.70 356 10.7 3266 24.8 

19.05 127 3.8 1991 15.1 

25.40 62 1.9 1346 10.2 

31.75 32 1.0 905 6.9 

38.10 16 0.5 541 4.1 

44.45 8 0.2 334 2.5 

50.80 11 0.3 519 3.9 

57.15 2 0.1 106 0.8 

63.50 2 0.1 120 0.9 

69.85 0 0.0 0 0.0 

76.20 0 0.0 0 0.0 

82.55 1 0.0 77 0.6 

88.90 1 0.0 85 0.6 

95.25 0 0.0 0 0.0 

101.60 0 0.0 0 0.0 
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For Stormceptor Specifications and Drawings Please Visit:  
 http://www.imbriumsystems.com/technical-specifications  

 

   

 



Appendix U

Stormwater Management Report for the Bronte Green Subdivision

J.F. Sabourin and Associates Inc.

June 2019
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6q4633#8*i,.#3j3568#?E,93#,0#5@6#9*Eo9*j#+E,4o#*.6#4*=5-.61#5,#5@6#=,01#,-5E65#=/=6'#<6?6.#5,#
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#

$ #%
%

&'('#)*+,-./0#*01#233,4/*563#704'% % )5,.89*56.#:*0*;68605#<6=,.5#%
>*56.#<63,-.463#*01## # ?,.#5@6#A.,056#B.660#)-+1/C/3/,0#
D0C/.,08605*E#F,03-E5*053#

G*;6#H#

F*E4-E*5/,0#)@665#I#,?#255*4@8605#J#?,.#5@6#/0?.*35.-45-.6#.6K-/.61#5,#3*?6EL#4*=5-.6#5@6#MNNO
L6*.#?E,93#*5#5@636#E,4*5/,03P#6C60#-016.#QNR#+E,4S*;6#,?#4*54@+*3/0#;.*563'#
#
23#0,561#*+,C6P#5@6#=.,=,361#T7J#86*3-.63#U+/,39*E63#*01#/0?/E5.*5/,0#=/53V#@*C6#+660#/04E-161#
/0#5@6#GF)>::#8,16EE/0;'#W@636#T7J#86*3-.63#96.6#/04E-161#/0#5@6#8,16E#+*361#,0#35,.*;6#
*01#,-5E65#1/8603/,03#=.,C/161#+L#J)DTP#9/5@#*#C,/1#.*5/,#,?#N'IQ#?,.#4E6*.#35,06#5.604@63'#
70?/E5.*5/,0#/0#5@6#T7J#86*3-.63#/3#635/8*561#*3#X#88Y@.#+*361#,0#/0?/E5.*5/,0#56353#+L#<'&'#
A-.03/16#Z#233,4/*563'#T,4*5/,03#*01#165*/E3#,?#5@6#T7J#86*3-.63#*.6#*C*/E*+E6#,0#5@6#J)DT#
1.*9/0;3#?,.#5@6#3-+1/C/3/,0'#W@6#8,16EE/0;#*01#=6.?,.8*0463#,?#5@6#T7J#86*3-.63#9/EE#+6#
=.6360561#/0#*#36=*.*56#868,'#
#
[,56#5@*5#9*56.#K-*E/5L#5.6*58605#?,.#5@6#0,.5@6.0#=*.46E#9/EE#+6#=.,C/161#+L#,/EO*01O;./5#
36=*.*5,.3P#1/34@*.;/0;#5,#+/,39*E63#?,.#*11/5/,0*E#9*56.#K-*E/5L#\=,E/3@/0;]'#2==.,̂/8*56EL#
M'XI#@*#*5#_QR#/8=6.C/,-30633#9/EE#1.*/0#5,#5@6#,/EO*01O;./5#36=*.*5,.#,0#̀9E30635#>*L#
ÙB)MV'#̀B)M#/3#*#&6EEL?/3@#(/E56.#8,16E#&(_OHOaP#/0#*44,.1*046#9/5@#5@6#.6=,.5#=.6360561#/0#
2==601/̂#D'#2==.,̂/8*56EL#HNR#,?#*00-*E#.*/0?*EE#9/EE#+6#5.6*561#+L#5@6#,/EO*01O;./5#36=*.*5,.P#
9/5@#*#a'b#8#E,0;#96/.#*5#*0#6E6C*5/,0#,?#Mac'__#8#=.,C/1/0;#,C6.?E,9#?,.#?E,93#6̂4661/0;#5@/3#
E6C6E'#W@6#6E6C*5/,0#,?#5@6#96/.#9*3#365#+*361#,0#4,05/0-,-3#3/8-E*5/,0#,?#?E,93#*5#5@/3#E,4*5/,0#
+*361#,0#@,-.EL#86*3-.61#.*/0?*EE#1*5*'#
#
)/8/E*.ELP#*==.,̂/8*56EL#N'Hc#@*#*5#XH#R#/8=6.C/,-30633#9/EE#1.*/0#5,#5@6#364,01#,/EO*01O;./5#
36=*.*5,.#36.C/4/0;#?-5-.6#16C6E,=8605#5,#5@6#6*35#,?#̀9E30635#>*L#ÙB)aV'#̀B)a#/3#*#
&6EEL?/3@#(/E56.#8,16E#&(_OHOaP#/0#*44,.1*046#9/5@#5@6#.6=,.5#=.6360561#/0#2==601/̂#D'#
2==.,̂/8*56EL#HNR#,?#*00-*E#.*/0?*EE#9/EE#+6#5.6*561#+L#5@6#,/EO*01O;./5#36=*.*5,.P#9/5@#*#N'QaQ#
8#E,0;#96/.#*5#*0#6E6C*5/,0#,?#Mac'HQ#8#=.,C/1/0;#,C6.?E,9#?,.#?E,93#6̂4661/0;#5@/3#E6C6E'#W@6#
6E6C*5/,0#,?#5@6#96/.#9*3#365#+*361#,0#4,05/0-,-3#3/8-E*5/,0#,?#?E,93#*5#5@/3#E,4*5/,0#+*361#,0#
@,-.EL#86*3-.61#.*/0?*EE#1*5*'#
#
W@6#35.665#36;86053#9/5@/0#5@6#=.,=,361#16C6E,=8605#@*C6#+660#163/;061#-3/0;#*#d3*9#5,,5@d#,.#
d3*;;61d#.,*1#=.,?/E6'#W@6#.-0,??#?.,8#9/5@/0#5@636#36;86053#9/EE#+6#4,0C6L61#5,#4*54@+*3/03#
E,4*561#*5#5@6#E,9635#=,/05#9/5@/0#5@6#35.665#36;8605'#(E,93#/0#6̂4633#,?#5@6#4*54@+*3/0#4*=5-.6#
.*56#9/EE#+6#568=,.*./EL#35,.61#9/5@/0#5@6#d3*;;61d#35.665#36;86053#*01#.6E6*361#3E,9EL#5,#5@6#
35,.8#3696.3'#>@60#5@6#35,.*;6#,0#*#3=64/?/4#35.665#36;8605#/3#3-.=*3361P#5@6#6̂4633#9*56.#9/EE#
?E,9#5,9*.13#5@6#06̂5#1,9035.6*8#35.665#3*;P#*01#6C605-*EEL#5,#5@6#)>:#=,01#,.#*==.,=./*56#
,-5E65'#75#3@,-E1#+6#0,561#5@*5#5@6#8*e,.#3L3568#9,-E1#1/34@*.;6#5,#5@6#=,01#,.#5@6#*==.,=./*56#
,-5E65#9/5@,-5#?E,,1/0;#*0L#,?#5@6#=.,=6.5/63#9/5@/0#5@6#3-+1/C/3/,0'##
#
C̀6.E*01#?E,9#.,-563P#9/5@#4-.+#4-53P#*.6#=.,C/161#?.,8#)*9#>@65#A,-E6C*.1P#F@*.E63#
F,.09*EE#2C60-6#*01#G,013/16#W.*/E#5,#5@6#)>:#=,01'#20,5@6.#,C6.E*01#?E,9#.,-56#/3#
=.,C/161#,0#A.,056#<,*1P#9@6.6#8*e,.#3L3568#?E,93#9/EE#3=/EE#,C6.#5@6#6̂/35/0;#4-.+#*01#,05,#
f6EE,9#<,36#F/.4E6'#f6EE,9#<,36#F/.4E6#@*3#5@6#4*=*4/5L#5,#4,0C6L#5@636#6̂56.0*E#8*e,.#3L3568#
?E,93P#/0#*11/5/,0#5,#5@6#/056.0*EEL#;606.*561#8*e,.#3L3568#?E,93P#9/5@,-5#6̂4661/0;#IN#48#
16=5@#*5#5@6#;-556.'#(/0*EELP#,C6.E*01#?E,9#.,-563P#9/5@#4-.+#4-53P#*.6#=.,C/161#5,#(,-.5660#:/E6#
F.66S#*01#5./+-5*./63#?.,8#f6EE,9#<,36#F/.4E6#*01#:6*1,93/16#G*5@#U-=35.6*8#,?#5@6#MNNOL6*.#
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#

$ #%
%

&'('#)*+,-./0#*01#233,4/*563#704'% % )5,.89*56.#:*0*;68605#<6=,.5#%
>*56.#<63,-.463#*01## # ?,.#5@6#A.,056#B.660#)-+1/C/3/,0#
D0C/.,08605*E#F,03-E5*053#

G*;6#HI#

/05*J6#,0#>*EJ9*K#AE,4J#LMHNO#*01#?.,8#5@6#?-5-.6#4,01,#16C6E,=8605#5,#5@6#6*35#,?#P9E30635#
>*K'#<6?6.#5,#F*E4-E*5/,0#)@665#Q#,?#2==601/R#S#?,.#5@6#.6T-/.61#4*=*4/5K#,?#5@636#4-.+#4-53#
*01#,C6.E*01#?E,9#.,-563'#
#
U@6#3-.?*46#.-0,??#4,EE64561#+K#.6*.K*.1#4*54@+*3/03#*.6#4,05.,EE61#+K#5@6#E6*1#=/=63#4,00645/0;#
5@68#5,#5@6#8/0,.#3K3568'#U@6.6#*.6#3/R5KV6/;@5#WXYN#3-4@#4*54@+*3/03#9/5@/0#5@6#=.,=,361#
16C6E,=8605'##
#
75#3@,-E1#+6#0,561#5@*5#UK=6#2#7FS3#*.6#5,#+6#/035*EE61#/0#59,#4*54@+*3/03#,0#:6*1,93/16#G*5@#
/0#?.,05#,?#>*EJ9*K#AE,4J#LMH#/0#,.16.#5,#8/0/8/Z6#?E,9#4*=5-.61#5,#5@6#35,.8#3696.#3K3568#
*+,C6#5@6#[VK6*.#E6C6E#,?#36.C/46O#/0356*1#1/.645/0;#5@6#6R4633#8*\,.#3K3568#?E,93#5,#(,-.5660#
:/E6#F.66J#*01#5./+-5*./63'#U@6#=-.=,36#,?#5@636#7FS3#/3#5,#8/0/8/Z6#HIIVK6*.#@K1.*-E/4#
;.*16E/06#6E6C*5/,03#/0#5@6#35,.8#3696.#*5#4./5/4*E#.6*.K*.1#4*54@+*3/03O#5,#603-.6#5@*5#5@6#HIIV
K6*.#@K1.*-E/4#;.*16E/06#9/EE#0,5#.6*4@#;.,-01#E6C6E#*01#4.6*56#0-/3*046#=,01/0;#*5#5@636#
E,4*5/,03'#

#
U@6#GF)>::#*0*EK3/3O#1/34-3361#/0#5@6#06R5#3645/,03O#@*3#168,035.*561#5@*5#5@6#=.,=,361#
1.*/0*;6#3K3568#?,.#5@6#16C6E,=8605#9/EE#@*C6#3-??/4/605#4*=*4/5K#5,#4,05.,E#5@6#6R4633#?E,9#
1-./0;#*#HIIVK6*.#35,.8#*01#3*?6EK#4*=5-.6#*01#4,0C6K#5@6#[VK6*.#?E,9#5,#5@6#=,01'#

#

]̂_̀ abcde%fghijk%blm%nofpaa%qlbrghsh%

#
U@6#GF)>::#4,8=-56.#=.,;.*8#9*3#-361#5,#8,16E#5@6#8*\,.#*01#8/0,.#3K3568#?E,93#9/5@/0#
5@6#=.,=,361#16C6E,=8605'#U@6#GF)>::#8,16E#=.6360561#/0#2==601/R#A#9*3#16C6E,=61#
+*361#,0#5@6#/0?,.8*5/,0#=.,C/161#/0#(/;-.63#Q#*01#t'#U@.66#3/8-E*5/,03#96.6#4,01-4561O#,06#
?,.#6*4@#,?#5@6#?,EE,9/0;#.*/0?*EE#6C6053u##
#
/N$#2#3/8-E*5/,0#,?#5@6#[VK6*.O#QLV@,-.#F@/4*;,#35,.8v#
//N$#2#3/8-E*5/,0#,?#5@6#HIIVK6*.O#QLV@,-.#F@/4*;,#35,.8v#*01#
///N$#2#3/8-E*5/,0#,?#5@6#<6;/,0*E#6C605#Ww-../4*06#w*Z6EN'#
#
U@6#8,16E3#-36#*45-*E#4*54@+*3/0#4*=5-.6#?E,9#4-.C63O#*01#5@6#/0?E,93#*.6#E/8/561#+K#5@6#E6*1#
=/=6#4*=*4/5/63'#x,56#5@*5#Q[I#88#1/*8656.#E6*1#=/=63#96.6#*33-861#*01#*.6#.6T-/.61#+659660#
3/0;E6#4*54@+*3/03#*01#5@6#35,.8#3696.3O#*01#tII#88#1/*8656.#E6*1#=/=63#96.6#*33-861#*01#*.6#
.6T-/.61#+659660#1,-+E6#,.#.6*.K*.1#4*54@+*3/03#*01#5@6#35,.8#3696.3'##
#

]̂ỳ aslde%fghijk%blm%zgmeb{rs|%}ebmjrslj%qlbrghsh%

#
U@6#8/0,.#3K3568#*0*EK3/3#9*3#4,8=E6561#-3/0;#5@6#GF)>::#=.,;.*8#+*361#,0#5@6#=6*J#
?E,93#4*=5-.61#1-./0;#5@6#[V#*01#HIIVK6*.#F@/4*;,#35,.83'#)/046#36C6.*E#=/=63#9/EE#=,5605/*EEK#
3-.4@*.;6#5,#;.,-01#E6C6E#1-./0;#*#HIIVK6*.#35,.8O#5@6#GF)>::#8,16E#9*3#4,0064561#5,#5@6#
3-.?*46#9/5@#*.5/?/4/*E#~3=/EE#=/=63�#5,#*EE,9#?,.#5@6#6R4633#?E,9#5@*5#4*00,5#6056.#5@6#8/0,.#
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#

$ #%
%

&'('#)*+,-./0#*01#233,4/*563#704'% % )5,.89*56.#:*0*;68605#<6=,.5#%
>*56.#<63,-.463#*01## # ?,.#5@6#A.,056#B.660#)-+1/C/3/,0#
D0C/.,08605*E#F,03-E5*053#

G*;6#HH#

3I3568#5,#+6#.,-561#5@.,-;@#5@6#8*J,.#3I3568'#K@636#6L4633#?E,93#96.6#.6/036.561#/05,#5@6#
8*J,.#3I3568#?E,9#.,-56#/0#GF)>::#*5#5@6#06L5#1,9035.6*8#36;8605'#
K@6#8/0,.#3I3568#9*3#*0*EIM61#?,.#?.66#,-5?*EE#4,01/5/,03#*5#5@6#,-5E653#,?#5@6#=,01#*01#5@6#,/EN
*01N;./5#36=*.*5,.3#5,#(,-.5660#:/E6#F.66OP#+*361#,0#5@6#<6;/,0*E#9*56.#E6C6E3#3/8-E*561#/0#5@6#
.646/C/0;#9*56.4,-.36#=6.#5@6#:*.4@#QRHS#�!�
����	�����
�
������T������������U������V�����
�!W��
�X���'#
#
K*+E6#H#=.636053#5@6#=6*O#8/0,.#3I3568#?E,93#,+5*/061#9/5@#5@6#<*5/,0*E#:65@,1#*01#9/5@#5@6#
*+,C6N8605/,061#3/8-E*5/,03'#

#
YZ[\]%̂_#F,8=*./3,0#,?#:/0,.#)I3568#(E,93#5,#5@6#̀-5E653#

a,4*5/,0## bNI6*.#<*5/,0*E# bNc6*. HRRNc6*.#

## :65@,1#(E,9 GF)>::#(E,9 GF)>::#(E,9

## d8ef3g d8ef3g d8ef3g#

:h#ijR#5,#G,01# Q'Qbb e'Qib k'jHb#

:h#llR#5,#G,01# H'eie Q'QSk e'bkH#

:h#bHk#5,#:h#kRe# R'kRb R'kji R'SSi#

:h#HRj#5,#G,01# R'eHR R'QQl R'eeH#

:h#HHlR#5,#G,01# H'jbH Q'jib k'eHi#

:h#QRb#5,#F.66O# R'See R'kHQ R'Sej#

:h#jRl#d(-5'#̀B)g#5,#F.66O# mf2 R'HQQ R'HQQ#

K,5*E#dHg# i'lHj l'ibe Hk'iel#

# dHg#K,5*E#?E,9#5*O60#*3#3-88*5/,0#,?#=6*O#/0?E,93#
#
K*+E6#H#3@,93#5@*5#5@6#bNI6*.#?E,93#3/8-E*561#9/5@#5@6#GF)>::#8,16E3#*.6#;606.*EEI#@/;@6.#
5@*0#5@6#<*5/,0*E#:65@,1#?E,9'#K@/3#8*I#+6#=*.5EI#6L=E*/061#+I#5@6#1/??6.6046#/0#5@6#36E64561#
5/86#,?#4,04605.*5/,0#*01#5@6#?*45#5@*5#5@6#<*5/,0*E#:65@,1#56013#5,#-016.635/8*56#163/;0#=6*O#
?E,93#?,.#*.6*3#E*.;6.#5@*0#HR#@*'#

#
K@6#GF)>::#3/8-E*5/,03#@*C6#1656.8/061#5@*5#?,.#5@6#36E64561#bN#*01#HRRNI6*.#35,.83P#5@6#
5,5*E#8/0,.#3I3568#=6*O#?E,93#5,#5@6#,-5E653#9,-E1#+6#l'ibe#8nf3#*01#Hk'ielo8nf3P#.63=645/C6EI'#
K@6#HRRNI6*.#?E,9#9/EE#3-.4@*.;6#8,35#=*.53#,?#5@6#8/0,.#3I3568p#@,96C6.P#?,.#5@/3#*0*EI3/3#5@/3#
/3#0,5#4./5/4*E#3/046#.63/1605/*E#-0/53#9/5@#+*3686053#9/EE#+6#=.,564561#+I#3-8=#=-8=3'#
#
70#,.16.#5,#1656.8/06#5@6#6L5605#,?#=/=6#3-.4@*.;6P#5@6#HRRNI6*.#9*56.#E6C6E3#;606.*561#+I#5@6#
GF)>::#8,16E#96.6#4,8=*.61#*;*/035#;.,-01#6E6C*5/,0P#.6=.6360561#+I#5@6#8*0@,E6#4,C6.#
6E6C*5/,0'#>@60#5@6#4,8=-561#hBa#.6*4@61#5@6#8*0@,E6#4,C6.#6E6C*5/,03P#5@6#6L4633#?E,9#9*3#
.,-561#5,#*#1,9035.6*8#GF)>::#.,*1#36;8605P#5,#.6N6056.#5@6#8/0,.#3I3568#d9@6.6#4*=*4/5I#
*EE,93g#/0#*#1,9035.6*8#=/=6#,.#=.,4661#*E,0;#5@6#8*J,.#3I3568#?E,9#.,-56'#K@/3#3/5-*5/,0#
,44-..61#*5#6/;@5660#dHjg#E,4*5/,03#9/5@/0#5@6#=.,=,361#35,.8#3696.#0659,.Op#5@636#E,4*5/,03#
8*I#+6#/1605/?/61#/0#K*+E6#Q#*3#8*0@,E63#9/5@#?.66+,*.13#,?#E633#5@*0#R#8#+659660#5@6#
@I1.*-E/4#;.*16E/06#6E6C*5/,0#*01#5@6#8*0@,E6#4,C6.#6E6C*5/,0'#m,56#5@*5#5@6#?.66+,*.13#*5#5@636#
E,4*5/,03#1,#0,5#.6=.63605#5@6#9*56.#16=5@#,0#5@6#.,*1P#*3#5@6I#*.6#+*361#,0#*#3I3568#*45/0;#
-016.#=.633-.6#*01#5@6#8/0,.#3I3568#?E,93#3=/EE/0;#5,#;.,-01#E6C6E#9/EE#3=.6*1#,-5#,C6.#5@6#.,*1#
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#

$ #%
%

&'('#)*+,-./0#*01#233,4/*563#704'% % )5,.89*56.#:*0*;68605#<6=,.5#%
>*56.#<63,-.463#*01## # ?,.#5@6#A.,056#B.660#)-+1/C/3/,0#
D0C/.,08605*E#F,03-E5*053#

G*;6#HI#

,046#5@6J#.6*4@#5@6#3-.?*46'#K@6#E*.;635#06;*5/C6#?.66+,*.1#LIM'N#48O#/3#0,065@6E633#E633#5@*0#
5@6#8*P/8-8#*EE,9*+E6#9*56.#16=5@#,?#QR#48#*5#5@6#;-556.'##
#
>/5@/0#5@6#=.,=,361#3-+1/C/3/,0S#5@6#16=5@#,?#9*56.#*5#5@6#;-556.#9/EE#+6#.65*/061#9/5@/0#5@6#
./;@5T,?T9*J#*01#9/EE#0,5#6P4661#5@6#8*P/8-8#*EE,9*+E6#C*E-6#,?#QRU48#1-./0;#5@6#HRRTJ6*.#
F@/4*;,#)5,.8#L.6?6.#5,#F*E4-E*5/,0#)@665#H#,?#2==601/P#VS#9@6.6#5@6#4*E4-E*561#8*P/8-8#
9*3#HR'NU48O'#(-.5@6.8,.6S#/5#9*3#1656.8/061#5@*5S#?,.#5@6#HRRTJ6*.#35,.8#*01#?,.#*EE#8*W,.#
3J3568#36;86053S#5@6#=.,1-45#,?#5@6#16=5@#,?#9*56.#L8O#*5#5@6#;-556.#8-E5/=E/61#+J#5@6#C6E,4/5J#
,?#?E,9#L8X3O#9/EE#0,5#6P4661#5@6#8*P/8-8#*EE,9*+E6#R'MYU8IX3#L.6?6.#5,#F*E4-E*5/,0#)@665#H#,?#
2==601/P#VS#9@6.6#5@6#4*E4-E*561#8*P/8-8#9*3#R'RZZU8IX3O'##

#
K*+E63#I2#*01#IA#3-88*./[6#5@6#=/=6#1*5*#*01#@J1.*-E/4#3/8-E*5/,0#.63-E53#?,.#5@6#HRRTJ6*.#
35,.8#*01#5@6#<6;/,0*E#6C605S#.63=645/C6EJS#-016.#?.66#,-5?*EE#4,01/5/,03'#\,56#5@*5#5@6#?E,9/0;#
?-EE#=/=6#C6E,4/5/63#*.6#0,#E633#5@*0#R']YU8X3#*01#0,#;.6*56.#5@*0#̂'RU8X3#?,.#*EE#=.,=,361#=/=63'#

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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()* +)* ()* +)* ,-./0+-12 ,-./ ,-./ 3 ()*045 +)*045 +/6-73 +/6-73 ,/18 ,/180) *9:;<1:7/ =->/ 41?2 41?2 @://AB1:C

45 45 D3E/:F D3E/:F )05/-7<F G/37F< *HB./ IBE/: IBE/: J/H2 @HBK ,-./ +/6-73 ()* FB ()* +)* ()*05LG013C0

MH/E2 MH/E2 @HBK @HBK NOP ,/18 5LG 5LG 450IBE/:

N>P N>P N>>P N>P NQP N>P N>P N>)6P N>R)6P N>R)6P N>P N<P N>P N>P N>P

45SOTT 45SOTO OUV2WXV OUX2UOV RTT YR2Z R2X T2TOR OUZ2YTU OUV2U[Z U2XXZ T2O[O T2TT T2T ST2RTT T2TT OUV2WXV OUY2XOU U2OWX

45SOTO 45SZT OUX2OZV OUW2ZWX RTT RY2T T2V T2TOR OUV2U[Z OUY2YU[ O2OWX T2T[O T2TU T2U O2TOX [2UX OUY2XOU OUY2XTZ T2VVV

45SXR 45SXU OUV2[R[ OUY2XY[ RTT YR2X U2T T2TOR OUZ2[RT OU[2VYU O2ZRX T2ORV T2OO T2[ T2WVW [2UR OU[2YOU OU[2U[Y O2UO[

45S[TZ 45S\L*U OUX2YTU OUX2XTU UXT OT2T O2T T2TOR OUV2[ZW OUV2[ZW O2UOO T2TXZ T2TX T2Z U2TZ[ [2TU OUV2ZXT OUX2Z[X ST2TXY

45S\L*U ]-B*K1H/SM16FOUX2XTU OUX2XTT RXT OT2T T2T T2TOR OUV2[ZW OUY2XTT T2TTT T2TTT T2TX )̂_ T2ORR [2TV OUX2Z[X OUX2ZXT O2ZTZ

45SO 45SU OUY2TXX OUX2VWZ RVX [V2X T2R T2TOR OU[2UOX OU[2YXZ T2ZRZ T2OTW T2OR O2R O2ZRU [2OT OU[2RYU OU[2WTX ST2OWV

45SOT 45SOO OUW2WRR OUW2RWZ [UX UT2[ T2W T2TOR OU[2WVY OU[2RYZ O2YZ[ T2ZT[ T2[V O2T U2VX[ [2OU OU[2TOY OUV2ZYU T2WYT

45SOTX 45SOTY OUU2OVO OUO2ZWV XUX OOO2V T2U T2TOR OUW2W[[ OUW2XTT T2[ZT T2OZR T2TY T2R T2RYZ [2OX OUR2TYX OUR2TYR O2WUR

45SOTY 45SOTV OUO2VZV OUO2X[W YVX VT2V T2R T2TOR OUW2XTT OUW2[XW O2U[V T2WYT T2RX T2[ T2XZO [2OV OUR2TYR OUR2TX[ O2WRV

45SOTV 45SOT[ OUO2XRW OUO2WYW YVX UR2Y T2R T2TOR OUW2[XW OUX2RTT O2U[V T2WYT T2RW T2V T2[WZ [2OV OUR2TX[ OUR2TXV O2VZY

45SOT[ *@]LSWSX OUO2WOW OUO2WTT YVX OT2T T2O T2TOR OUX2RTT OUX2RTT T2VWR T2UYY T2RR O2U T2ZY[ [2OV OUR2TXV OUR2TXW U2UWR

45SOTZ 45SOOT OUY2X[V OUX2R[V XUX ZZ2V O2U T2TOR OUZ2XW[ OU[2R[[ U2OVY T2WVO T2XO O2O O2[YV [2OV OU[2ZVZ OUV2XX[ T2XYZ

45SOO 45SOOT OUW2UZZ OUW2OVX [UX RO2T T2W T2TOR OU[2RYZ OU[2R[[ O2YZ[ T2ZT[ O2OZ O2R U2[R[ [2OU OUV2ZYU OUV2XX[ T2WTV

45SOOT 45SOOO OUW2TYU OUR2[OT OTXT VO2[ T2W T2TOR OU[2R[[ OUV2RXV O2ZZX O2VUV U2UW O2R U2WWY [2OR OUV2XX[ OUV2OR[ T2[RT

45SOOO 45SOOU OUR2VZT OUR2XTU OTXT VO2Z T2W T2TOR OUV2RXV OUY2VYO O2ZZX O2VUV U2XT O2W U2UZ[ [2OX OUV2OR[ OUY2XZO T2UOZ

45SOOU 45SOOR OUR2W[U OUR2OVW OTXT VY2Y T2W T2TOR OUY2VYO OUX2ZXX O2ZZX O2VUV U2WX O2W U2TXZ [2OX OUY2XZO OUY2TTT T2OVT

45SOOR 45SOOW OUR2OXW OUU2ZVU OTXT RY2W T2X T2TOR OUX2ZXX OUX2VYZ U2URT O2ZRO U2[U O2X O2VZY [2RU OUY2TTT OUX2YTV ST2TWX

45SOOW 45SOOX OUU2ZXU OUU2YVU OTXT XY2T T2X T2TOR OUX2VYZ OUX2WXV U2URT O2ZRO U2[U O2X O2YTX [2RU OUX2YTV OUW2ZVR T2OYU

45SOOX 45SOOY OUU2WZU OUU2RUY OUTT XX2U T2R T2TOR OUX2WXV OUX2OWZ O2[[[ U2ORX R2OU O2X O2U[O [2RT OUW2ZVR OUW2YUY T2W[W

45SOOY 45SOOV OUU2O[R OUO2ZXU ORXT ZU2U T2R T2TOR OUX2OWZ OUX2TVX U2TWU U2ZUR R2RR O2O O2TZR [2UX OUW2YUY OUW2UXV T2XUR

45SOOV 45SOO[ OUO2ZRU OUO2VUY ORXT [U2O T2R T2TOR OUX2TVX OUX2TVR O2[Y[ U2YVW W2TO O2X T2ZVX [2UX OUW2UXV OUR2[RU T2[O[

45SOO[ 45SOOZ OUO2VTY OUO2YTW ORXT RW2O T2R T2TOR OUX2TVR OUW2VVV U2TWU U2ZUR W2UR O2W T2VVY [2UR OUR2[RU OUR2RVY O2UWO

45SOOZ 45SOOZT OUO2YTW OUO2XOX ORXT UZ2X T2R T2TOR OUW2VVV OUX2RTT U2TWU U2ZUR W2RU O2X T2WUU [2UR OUR2RVY OUR2OVT O2WTO

45SOOZT *@]LSWSX OUO2XOX OUO2XTT ORXT X2T T2R T2TOR OUX2RTT OUX2RTT U2TWU U2ZUR W2RU O2X T2RTX [2UR OUR2OVT OUR2TXW U2ORT

45SOU 45SOR OUW2ZWY OUW2ROR XUX OTX2T T2Y T2TOR OUV2WTX OUV2RTY O2XWU T2RRW T2WT O2U U2TTT [2WR OUV2WVO OUV2ROW ST2TYY

45SOUT 45SOU OUX2UZY OUX2TUO WXT V[2R T2W T2TOR OUV2XTR OUV2WTX O2ORW T2O[T T2UR O2R O2[VY [2WU OUV2YUU OUV2WVO ST2OOZ

45SOR 45SOOO OUW2UYR OUW2TXR XUX RX2O T2Y T2TOR OUV2RTY OUV2RXV O2XRZ T2RRR T2W[ O2W U2XUY [2RU OUV2ROW OUV2OR[ ST2TT[

45SOW 45SOY OUW2XUZ OUW2UWV WXT VT2O T2W T2TOR OUY2ZUO OUY2XXU O2ORV T2O[O T2OV O2T O2YUZ [2OT OUY2YT[ OUY2WVW T2ROR

45SOY 45SOV OUW2OVU OUW2TR[ XUX RR2W T2W T2TOR OUY2XXU OUY2RXZ O2UXY T2UVU T2UX T2Z O2VVV [2R[ OUY2WVW OUY2RVV T2TV[

45SOV 45SO[ OUR2Z[[ OUR2[VY XUX U[2O T2W T2TOR OUY2RXZ OUY2UTY O2UXY T2UVU T2RO O2U O2[YW [2RV OUY2RVV OUY2UWU ST2TO[

45SO[ 45SOZ OUR2[UY OUR2VYY XUX OW2Z T2W T2TOR OUY2UTY OUY2OUR O2UXY T2UVU T2R[ O2W O2[ZO [2RV OUY2UWU OUY2OXW ST2TRY

45SOZ 45SOOR OUR2YZO OUR2RVZ YTT VV2Y T2W T2TOR OUY2OUR OUX2ZXX O2RVV T2R[Z T2WY O2U O2[YR [2RV OUY2OXW OUY2TTT ST2TRO

45SU 45SR OUX2YVW OUX2RUW WXT OTT2T T2W T2TOR OU[2YXZ OU[2VRU O2ORW T2O[T T2OR T2V U2U[O [2UX OU[2WTX OU[2R[U T2UXW

45SUT 45SOOX OUR2UXV OUU2[YV WXT R[2Z O2T T2TOR OUX2XV[ OUX2WXV O2VZR T2U[X T2U[ O2T O2YZO [2U[ OUX2RZ[ OUW2ZVR T2O[T

45SUTT 45SUTO OU[2W[X OU[2RRR RVX R[2T T2W T2TOR ORT2VTR ORT2VZY O2TTW T2OOO T2TT T2T ST2RRZ [2OV OU[2XUO OU[2XOY U2O[U

45SUTO 45SUTU OUV2ZX[ OUV2[ZV VXT RT2W T2U T2TOR ORT2VZY ORT2YWO O2OUV T2WZ[ T2RX T2V ST2OZU [2OV OU[2XOY OU[2WXX U2U[T

45SUTU 45SUTR OUV2[WV OUV2[O[ VXT OW2X T2U T2TOR ORT2YWO ORT2XYO O2OUV T2WZ[ T2WR T2Z ST2OWU [2OV OU[2WXX OU[2WTO U2O[Y

45SUTR 45SUTW OUV2VY[ OUV2YYX VXT XO2X T2U T2TOR ORT2XYO ORT2URR O2OUV T2WZ[ T2WR T2Z ST2OOV [2OV OU[2WTO OU[2OVZ U2OYT

45SUTW \L* OUV2RYX OUV2RTX UXT [2T T2[ T2TOR ORT2URR OUZ2[[[ O2T[W T2TXR T2TX O2T T2XYW V2[V OU[2OVZ OUV2XTO U2TXW
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45 45 D3E/:F D3E/:F )05/-7<F G/37F< *HB./ IBE/: IBE/: J/H2 @HBK ,-./ +/6-73 ()* FB ()* +)* ()*05LG013C0

MH/E2 MH/E2 @HBK @HBK NOP ,/18 5LG 5LG 450IBE/:

N>P N>P N>>P N>P NQP N>P N>P N>)6P N>R)6P N>R)6P N>P N<P N>P N>P N>P

SL*T*.-HH 45UVWX OVY2RZX OVY2VRW [YX [2W O2X W2WOR ORW2VX\ OV[2YX] R2ZYZ V2Y]X W2Z[ W2R UW2Z]V \2OY OVY2Z[\ OVY2RYY V2XZW

45UVWX -̂B*K1H/U_/6FOVZ2\ZO OVZ2\WW [YX RW2X W2V W2WOR OV[2YX] OVY2\WW O2R]V O2WWV W2Y] W2Y UW2]X[ \2OY OVY2RYY OVY2VXY V2RYY

45UVO 45UVV OVR2X]Y OVV2[OY RYX OW]2Y W2Z W2WOR OVX2YR] OVX2VWZ O2VRW W2ORZ W2WZ W2] O2WRY \2VX OV]2[X[ OV]2\\] W2YYX

45UVV 45UOOY OVV2\]V OVV2]W] ]XW YV2Z W2Z W2WOR OVX2VWZ OVX2WYX O2R\[ W2VVO W2V] O2O O2X[V \2VW OV]2\\] OV]2VXY W2RVV

45UVR 45UV] OVR2XZ[ OVR2]R[ RWW RY2W W2] W2WOR OVX2Z]Y OVX2]X\ W2\ZX W2WZO W2WO W2V W2O]V \2OX OV]2WOO OV]2WW\ O2ZRZ

45UV] 45UVX OVR2R\[ OVR2RRY RWW OX2W W2R W2WOR OVX2]X\ OVX2RZ\ W2Y][ W2WXR W2WV W2R W2RO[ \2OR OV]2WW\ OV]2WW[ O2]XW

45UVX 45UVZ OVR2OOV OVV2[\Z XVX RZ2W W2] W2WOR OVX2RZ\ OVX2ROV O2VXZ W2VYV W2W\ W2R W2RYV \2OX OV]2WW[ OVR2[[X O2RX[

45UVZ 45UVY OVV2[RZ OVV2YWR XVX ZZ2X W2] W2WOR OVX2ROV OVX2OW] O2OYZ W2VXX W2OR W2X W2XR] \2OX OVR2[[X OVR2[ZV O2ROY

45UVY 45UOO\ OVV2ZV\ OVV2]XZ ZWW ][2O W2] W2WOR OVX2OW] OVX2WYR O2RYR W2R\\ W2V\ W2Y W2YR] \2OX OVR2[ZV OVR2\RV O2O]V

45UV\ 45UV[ OVV2V[R OVV2O\O XVX XZ2W W2V W2WOR OV]2Y\] OVR2[Y[ W2\\\ W2O[V W2W] W2V W2VX[ \2O\ OVR2WYY OVR2WYR O2YWY

45UV[ 45URW OVV2ORO OVV2WX[ XVX RZ2W W2V W2WOR OVR2[Y[ OV]2OZR W2\\\ W2O[V W2W] W2V W2]OY \2WY OVR2WYR OVR2WYW W2[WZ

45UR 45U[ OVX2V]] OV]2[Z[ XVX Y\2X W2] W2WOR OV\2YRV OV\2XWR O2VXZ W2VYV W2VV W2\ V2ZOR \2OX OV\2R\V OV\2OOY W2RXW

45URW 45UOWZ OVO2[\] OVO2\YY ZWW XR2R W2V W2WOR OV]2OZR OV]2XWW W2[YO W2VYX W2OR W2X W2]\Z \2VR OVR2WYW OVR2WZR O2W[R

45URWV 45URWR OO]2ZYZ OO]2XZO OXWW ]Z2W W2R W2WOR OV]2O]X OVR2XYY V2O[O R2\YV O2OR W2R UW2\Y\ \2RX OOX2V[\ OOX2OZW \2\]Y

45URWR 45URW] OO]2XZO OO]2XWX OXWW VV2X W2V W2WOR OVR2XYY OVV2XO[ O2Y\[ R2OZO O2OR W2] UW2[WO \2RY OOX2OZW OOX2WY[ \2]OY

45URW] =BT̀ZRX\2[WO OO]2]XX OO]2RWW OXWW ZV2W W2R W2WOR OVV2XO[ OV]2RWW V2O[O R2\YV O2RZ W2R UW2\YZ \2VW OOX2WY[ OO]2\[V Y2]]W

45URO 45URV OVR2\V\ OVR2VYR XVX [V2X W2Z W2WOR OVX2\Z[ OVZ2OZ[ O2XR[ W2RRR W2RR O2W O2ZVV \2VR OVX2[YX OVX2Z\W UW2OWZ

45URV 45UZV OVR2OZW OVV2[O[ YXW OVW2W W2V W2WOR OVZ2OZ[ OVX2Y\Y O2OVY W2][\ W2YO O2] O2YYW \2VX OVX2Z\W OVX2OZX W2]\[

45URR 45UR] OV]2XXY OVR2[[R ]XW [R2[ W2Z W2WOR OVZ2ZRY OVZ2\YV O2R\[ W2VVO W2RV O2X O2YZW \2VX OVZ2YZY OVZ2VX] UW2ORW

45UR] 45UZO OVR2Z[R OVR2]][ YXW OVO2\ W2V W2WOR OVZ2\YV OVZ2OZZ O2OVY W2][\ W2Z[ O2] O2\OO \2VX OVZ2VX] OVX2\\\ W2ZO\

45URX 45URZ OVX2ROY OV]2[VV ]XW Y\2\ W2X W2WOR OVY2X]\ OVY2R[[ O2VZ\ W2VWV W2OV W2Z O2RRV \2O\ OVY2W[[ OVY2OZ\ W2]][

45URZ 45URY OV]2\]Y OV]2V][ XVX \X2R W2Y W2WOR OVY2R[[ OVZ2[Z\ O2ZZR W2RZW W2RO W2[ O2Y[Z \2O\ OVY2OZ\ OVZ2YXW W2VRO

45URY 45UZW OV]2O[[ OVR2[\[ XVX V[2Y W2Y W2WOR OVZ2[Z\ OVZ2YZZ O2ZZV W2RZW W2]R O2V V2WVZ \2VV OVZ2YXW OVZ2VZ[ W2VO\

45UR\ 45U]\ OVY2YRX OVY2Z\O RWW OW2W W2X W2WOR ORW2VY[ ORW2V]Y W2[ZY W2WZ\ W2W] W2Z O2RZX \2OR OV[2]WW OV[2]WV W2\Y[

45UR[ 45UR\ OV\2VY[ OVY2Y\X RWW YX2[ W2Y W2WOR ORW2RV[ ORW2VY[ O2O]X W2W\O W2W] W2X W2\RV \2OR OV[2]OO OV[2]WW W2[O\

45U] 45UX OVX2[X[ OVX2\YX RYX VO2W W2] W2WOR OV\2W\] OV\2VRW O2WW] W2OOO W2VR V2O O2Y]V \2]W OV\2WYZ OV\2WXY W2WW\

45U]W 45UXR OV\2OXX OVY2XR] RWW Z\2\ W2[ W2WOR ORW2R]V OV[2\RW O2V[\ W2W[V W2O] O2X O2RXV \2W\ OV[2\WY OV\2ZOV W2XRX

45U]WW 45U]WO OVV2WWW OVO2[\X YXW R2W W2X W2WOR OV]2XXW OV]2XXW O2Y\V W2Y\Y W2WW W2W UW2YXW W2WW OVV2WWW OOX2]ZX V2XXW

45U]WO 45URWV OO]2\X\ OO]2ZYZ OXWW YR2W W2V W2WOR OV]2XXW OV]2O]X O2Y\[ R2OZO O2OV W2] UW2\[R \2RX OOX2]ZX OOX2V[\ [2W\X

45U]WV 45U]WO OO[2WW] OO\2[\Z OWXW V2W W2[ W2WOR OV]2XXW OV]2XXW V2[[V V2X[O W2Y\ W2R UW2RYO \2VV OO[2Z\R OOX2]ZX ]2\ZY

45U]O 45U]V OV\2RRX OVY2\Y[ RWW YX2[ W2Z W2WOR ORW2]WY ORW2]W[ O2WZW W2WYX W2W\ O2W O2OX[ \2VY OV[2Y[] OV[2YY] W2ZOR

45U]O 45U]W OV\2RW] OV\2VWX RWW OO2W W2[ W2WOR ORW2]WY ORW2R]V O2V[\ W2W[V W2WR W2R O2O[W \2WY OV[2Y[] OV[2\WY W2ZOR

45U]V 45U]R OVY2\V[ OVY2YZR RWW OW2[ W2Z W2WOR ORW2]W[ ORW2V[X O2WZW W2WYX W2W\ O2W O2Z]X \2VY OV[2YY] OV[2YYZ W2ZRX

45U]R 45UXX OVY2YOR OVZ2YWO RWW ZY2R O2X W2WOR ORW2V[X OV[2RVY O2ZYX W2OO\ W2OX O2R O2YZR \2W\ OV[2YYZ OV\2]XO W2XO[

45U]] 45UX] OV\2VW[ OVY2W[Y RWW X\2O O2[ W2WOR ORW2V[Y OV[2ZWY O2\\Z W2ORR W2OY O2R O2W[] \2RV OV[2ZWR OV\2X\X W2Z[]

45U]X 45UXW OV\2O]W OVY2O[X RWW Z[2\ O2] W2WOR ORW2RWW OV[2X]Z O2ZO[ W2OO] W2OO W2[ W2[\X \2W\ OV[2]VX OV[2WV] W2\YX

45U]Z 45U]X OV\2RR[ OV\2O[W RWW OO2W O2] W2WOR ORW2]RO ORW2RWW O2ZO[ W2OO] W2WV W2V W2Y\Z \2VR OV[2]VX OV[2]VX O2WWZ

45U]Z 45U]Y OV\2RYZ OVY2[WX RWW RV2X O2X W2WOR ORW2]RO ORW2R\R O2ZYX W2OO\ W2WX W2] W2Y][ \2VR OV[2]VX OV[2]W\ O2WWZ

45U]Y 45U]\ OVY2\XX OVY2Z\O RWW OO2[ O2X W2WOR ORW2R\R ORW2V]Y O2ZYX W2OO\ W2WX W2] O2VXR \2VR OV[2]W\ OV[2]WV W2[YX
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45 45 D3E/:F D3E/:F )05/-7<F G/37F< *HB./ IBE/: IBE/: J/H2 @HBK ,-./ +/6-73 ()* FB ()* +)* ()*05LG013C0

MH/E2 MH/E2 @HBK @HBK NOP ,/18 5LG 5LG 450IBE/:

N>P N>P N>>P N>P NQP N>P N>P N>)6P N>R)6P N>R)6P N>P N<P N>P N>P N>P

45STU 45SVO OWX2YZY OWY2[WY RXV YX2X O2Z Z2ZOR ORZ2WTX OW[2WYT O2VUX Z2OXV Z2OY Z2[ O2TWO U2WR OW[2TZW OWU2[TU Z2UTV

45ST[ 45ST OWY2ZUV OWY2ZZ[ RXV O[2Z Z2T Z2ZOR OWX2[UZ OWU2ZUT O2ZZT Z2OOO Z2WR W2O O2YWR U2TZ OWU2ZUR OWU2ZXY SZ2OZR

45SV 45SX OWV2UZZ OWV2VWU TVZ YU2Z Z2T Z2ZOR OWU2WRZ OWX2[WU O2ORT Z2OUZ Z2WR O2R O2UZX U2TZ OWU2ZVX OWU2ZVZ Z2OXR

45SVZ 45SVO OWX2OOV OWY2[WO RXV TU2T Z2T Z2ZOR OW[2VTY OW[2WYT O2ZZT Z2OOO Z2OO Z2[ O2VRT U2ZX OW[2ZWT OWU2[TU Z2VWW

45SVO 45SV[ OWY2UTY OWV2[ZO TVZ TW2O W2W Z2ZOR OW[2WYT OWU2VXO W2YV[ Z2TWR Z2RU Z2[ O2YVW U2OU OWU2[TU OWX2UVX Z2ROY

45SVW 45SOOZ OWV2OVW OWT2VOW YZZ R[2U O2Y Z2ZOR OWU2XYW OWU2RUU W2XTX Z2XXX Z2YV Z2U W2VRT U2WZ OWU2WUY OWX2VVU Z2TXY

45SVR 45SVT OWX2TVT OWX2ZWW RXV TX2[ Z2[ Z2ZOR OW[2URZ OW[2YZX O2VZY Z2OYY Z2OR Z2U Z2XUR U2RZ OWU2YOW OWU2VUV O2WOU

45SVT 45SVV OWY2[TX OWY2VVO TVZ TR2[ Z2[ Z2ZOR OW[2YZX OW[2RWX O2XZO Z2WXZ Z2W[ O2O O2OUU U2RZ OWU2VUV OWU2TVO O2ZWW

45SVV 45SV[ OWY2TXY OWV2URO VWV TW2U O2V Z2ZOR OW[2RWX OWU2VXO W2TRR Z2VWX Z2TU Z2[ O2TVZ U2ZX OWU2TVO OWX2UVX Z2UXY

45SVY 45SVX OWW2[UZ OWW2UVO RXV TW2X Z2R Z2ZOR OWV2ZWX OWV2TVW Z2UY[ Z2Z[Y Z2OW O2R O2ZRZ U2OX OWT2RUV OWT2OYW Z2YTW

45SVX 45SVU OWW2XXY OWW2YYW TVZ TV2R Z2R Z2ZOR OWV2TVW OWV2RXY Z2[UW Z2OVY Z2OW Z2U Z2[RY U2OX OWT2OYW OWT2ZYV O2W[Z

45SVU 45SYY OWW2VOO OWW2T[Z XVZ U2V Z2W Z2ZOR OWV2RXY OWV2RVU O2OWX Z2T[U Z2VV O2O Z2UZT U2ZX OWT2ZYV OWT2ZRZ O2ROO

45SV[ 45SYZ OWV2XVO OWR2[VO YZZ XO2[ W2V Z2ZOR OWU2VXO OWY2XYY R2TRY Z2[XO O2OV O2W O2VZY U2WX OWX2UVX OWY2WY[ Z2XOT

45SY 45SX OWV2YVV OWV2T[O RXV VT2V Z2R Z2ZOR OWX2VTU OWX2[WU Z2UY[ Z2Z[Y Z2ZX Z2X O2XZR U2OX OWX2XRR OWU2ZVZ SZ2OUV

45SYZ 45SYO OWR2UZO OWR2TT[ [ZZ XZ2V Z2V Z2ZOR OWY2XYY OWY2OYY W2ZOW O2WUZ O2VV O2W O2VYU U2WX OWY2WY[ OWV2UUU Z2T[X

45SYO 45SYW OWR2W[[ OWW2[O[ OZVZ XY2Z Z2V Z2ZOR OWY2OYY OWV2XUX W2WRO O2[RW W2TZ O2W O2VR[ U2WR OWV2UUU OWV2OYV Z2WXU

45SYW 45SYR OWW2V[[ OWW2TOU ORVZ [Z2T Z2W Z2ZOR OWV2XUX OWV2YWT O2YY[ W2RU[ R2YV O2V O2WOY U2OU OWV2OYV OWT2XWX Z2YWW

45SYR 45SYV OWW2TOU OWW2W[O ORVZ YR2W Z2W Z2ZOR OWV2YWT OWV2TZT O2YYU W2RUX R2XR O2Y Z2[V[ U2OX OWT2XWX OWT2RTX Z2U[X

45SYV 45SYY OWW2W[O OWW2WYV ORVZ OW2[ Z2W Z2ZOR OWV2TZT OWV2RVU O2YYU W2RUX R2XR O2Y Z2XZY U2OX OWT2RTX OWT2ZRZ O2ZVX

45SYY 45SYX OWW2OOV OWW2ZV[ OVZZ WU2Z Z2W Z2ZOR OWV2RVU OWV2ZTT O2XU[ R2OYO T2WU O2T Z2TOV U2OX OWT2ZRZ OWR2UW[ O2RWU

45SYX 45SYU OWW2ZV[ OWW2ZRT OVZZ OW2V Z2W Z2ZOR OWV2ZTT OWT2U[R O2XU[ R2OYO T2VY O2T Z2WXZ U2OX OWR2UW[ OWR2YOX O2WOV

45SYU 45SYUZ OWO2RUT OWO2ROZ OVZZ RX2Z Z2W Z2ZOR OWT2U[R OWV2RZZ O2XU[ R2OYO T2UW O2V Z2XRR U2OX OWR2YOX OWR2TRT O2WXY

45SYUZ *@\LSTSV OWO2ROZ OWO2RZZ OVZZ V2Z Z2W Z2ZOR OWV2RZZ OWV2RZZ O2XU[ R2OYO T2UW O2V Z2YWT U2OX OWR2TRT OWR2ZVT O2UYY

45SY[ 45SXZ OWR2ZVX OWW2TV[ VWV OO[2Z Z2V Z2ZOR OWV2RZY OWV2ZRV O2TZU Z2RZV Z2OY Z2V Z2WZV U2OU OWR2XUX OWR2YXX O2VO[

45SX 45SU OWV2RXU OWV2Z[Z YZZ XW2Z Z2T Z2ZOR OWX2[WU OWU2WUV O2RXR Z2RUU Z2TW O2O W2ZXW U2TZ OWU2ZVZ OWU2OZ[ SZ2OWW

45SXZ 45SYU OWW2TZ[ OWW2RV[ VWV OZ2O Z2V Z2ZOR OWV2ZRV OWT2U[R O2TZV Z2RZT Z2WY Z2[ Z2XTR U2OU OWR2YXX OWR2YOX O2RVU

45SXW 45SXX OWV2OT[ OWT2RZT RXV ORZ2Z Z2X Z2ZOR OWX2RTR OWY2[RR O2RWU Z2OTX Z2OR Z2[ O2TVT U2WZ OWY2[XU OWY2[RR Z2RYV

45SXV 45SXU OWT2YRZ OWR2UVZ VWV ORZ2Z Z2Y Z2ZOR OWY2[UR OWY2VTW O2VR[ Z2RRR Z2TZ O2W O2UWU U2RW OWY2[UR OWY2WZX Z2ZZZ

45SXX 45SYZ OWT2XRT OWT2RWY RXV YU2Z Z2Y Z2ZOR OWY2[RR OWY2XYY O2WRZ Z2ORY Z2OZ Z2U O2UWT U2WZ OWY2[RR OWY2WY[ Z2ZZZ

45SXX 45SXU OWT2OVT OWR2UVZ VWV XV2U Z2T Z2ZOR OWY2[RR OWY2VTW O2WVU Z2WXW Z2RX O2T W2WVT U2WZ OWY2[RR OWY2WZX Z2ZZZ

45SXU 45S[W OWR2YWV OWR2RVV XVZ YX2O Z2T Z2ZOR OWY2VTW OWY2WWT O2V[T Z2XZT Z2XV O2O O2URW U2WR OWY2WZX OWV2VVU Z2RRV

45SX[ 45SUZ OWT2RVX OWR2[WV VWV UY2V Z2V Z2ZOR OWY2Y[R OWY2RRY O2TZV Z2RZT Z2WU Z2[ O2UOT U2ZX OWY2Y[Y OWY2WYZ SZ2ZZR

45SU 45S[ OWV2ZOV OWT2UO[ YXV TU2X Z2T Z2ZOR OWU2WUV OWU2VZR O2TUY Z2VRW Z2TU Z2[ W2TO[ U2TZ OWU2OZ[ OWU2OOX Z2OXY

45SUZ 45S[W OWR2UXV OWR2VUZ VWV V[2Z Z2V Z2ZOR OWY2RRY OWY2WWT O2TZV Z2RZT Z2VW O2X O2UYZ U2OZ OWY2WYZ OWV2VVU Z2ZXY

45SUZZ 45SUZO OWX2U[T OWX2UOY RZZ OV2X Z2V Z2ZOR ORZ2Y[T ORZ2YOW Z2[YX Z2ZYU Z2ZO Z2W Z2XOV U2OZ OWU2[Z[ OWU2[ZV O2XUV

45SUZO 45SUZW OWX2XYY OWX2XZY RZZ OW2W Z2V Z2ZOR ORZ2YOW ORZ2VRO Z2[YX Z2ZYU Z2ZO Z2W Z2UR[ U2OZ OWU2[ZV OWU2[OU O2XZX

45SUZW 45SUZR OWX2VVY OWY2[RY TVZ OWR2X Z2V Z2ZOR ORZ2VRO OW[2[ZX O2WYU Z2WZW Z2ZU Z2T Z2[OW U2ZU OWU2[OU OWU2UOU O2YOR

45SUZR 45SUZV OWY2UUY OWY2UOT TVZ OT2X Z2V Z2ZOR OW[2[ZX OW[2UTO O2WYU Z2WZW Z2ZU Z2T O2TUW U2ZX OWU2UOU OWU2UOW O2ZU[

45SUZT 45SUZV OWX2ZTY OWY2UUT RZZ RW2T Z2V Z2ZOR ORZ2ZZT OW[2UTO Z2[YX Z2ZYU Z2ZO Z2O O2TYO U2ZX OWU2UZX OWU2UOW O2O[X
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45 45 D3E/:F D3E/:F )05/-7<F G/37F< *HB./ IBE/: IBE/: J/H2 @HBK ,-./ +/6-73 ()* FB ()* +)* ()*05LG013C0

MH/E2 MH/E2 @HBK @HBK NOP ,/18 5LG 5LG 450IBE/:

N>P N>P N>>P N>P NQP N>P N>P N>)6P N>R)6P N>R)6P N>P N<P N>P N>P N>P

45STUV 45STUW OXW2YRZ OXW2WU[ ZVU XV2O U2V U2UOR OX[2TZO OX[2V[Z O2XWT U2XUX U2RY O2T O2WXT T2OY OXT2TOX OXT2R[X O2UX[

45STUW 45STU[ OXW2VV[ OXW2ZXY ZVU XW2Y U2V U2UOR OX[2V[Z OXY2T[Z O2XWT U2XUX U2RY O2T O2RTR T2OY OXT2R[X OXY2[VU O2XUX

45STUY 45STUT OXY2RZX OXW2YOX RUU WR2U O2U U2UOR ORU2RZY OX[2WVT O2RWT U2U[Y U2UX U2X U2WTY T2UT OXT2RX[ OXT2RXW X2UOT

45STUT 45STU[ OXW2WWX OXW2VYX RUU OU2U U2[ U2UOR OX[2WVT OXY2T[Z O2X[T U2U[X U2O[ X2U O2RWZ T2OY OXT2RXW OXY2[VU O2RRX

\L*]*.-HH]X -̂B*K1H/SM16FOXV2WUX OXV2VUU VXV XU2Z U2V U2UOR OXY2T[Z OXW2VUU O2ZUV U2RUZ U2UY U2X SU2OVU T2UR OXV2[YY OXV2[VU O2[OY

45STO 45STX OXZ2OTV OXZ2U[O RUU XR2V U2Z U2UOR OXW2ZVO OXW2ROR U2TWV U2UWO U2UX U2X O2RWZ T2OU OXV2TZ[ OXV2TZW U2WUX

45STX 45STR OXR2[ZO OXR2YWO ZVU ZV2U U2Z U2UOR OXW2ROR OXW2UWT O2ORZ U2OTU U2OW U2[ O2ZVV T2OV OXV2TZW OXV2YXZ U2ZWY

45STR 45STZ OXR2YOO OXR2WYV ZVU T2U U2V U2UOR OXW2UWT OXW2UXX O2XWT U2XUX U2OT U2[ O2VWR T2XR OXV2YXZ OXV2YUU U2RZZ

45STZ 45STV OXR2WUU OXR2ZOO VXV ZO2[ U2V U2UOR OXW2UXX OXV2TUZ O2ZUV U2RUZ U2XZ U2T O2VYV T2XR OXV2YUU OXV2WUR U2RXX

45STV 45S[R OXR2X[T OXR2UWX YVU V[2O U2Z U2UOR OXV2TUZ OXV2YZO O2V[Z U2YUZ U2YV O2O O2VVV T2XX OXV2WUR OXV2XOT U2XUO

45STY 45STT OXX2VRT OXX2ROT ZVU TY2T U2R U2UOR OXZ2YO[ OXV2ZO[ U2[TX U2OVW U2XV O2W O2WUT T2XX OXZ2V[W OXR2[R[ U2OXR

45STT 45ST[ OXX2XZR OXX2U[O VXV YV2W U2X U2UOR OXV2ZO[ OXV2URY U2TTT U2O[X U2RO O2W O2OYO T2OR OXR2[R[ OXR2ZTO O2ZTU

45ST[ 45S[T OXX2UZO OXX2UOY VXV OO2T U2X U2UOR OXV2URY OXV2UUV U2TTT U2O[X U2RO O2W U2[OV T2OR OXR2ZTO OXR2RY[ O2VVW

45S[ 45SOU OXZ2YZZ OXZ2VUT YVU VT2[ U2Z U2UOR OXT2VUR OXT2ZYW O2V[Z U2YUZ U2WY O2U X2WXR T2RV OXT2OOY OXT2UOW U2RTW

45S[U 45S[O OXZ2TWV OXZ2Z[U RYV RY2X O2U U2UOR OXW2WXT OXW2ZR[ O2VTY U2OYV U2XX O2X O2XW[ T2OX OXW2VU[ OXW2UUX U2OO[

45S[O 45S[X OXZ2ZYU OXR2ZRU RYV RO2[ R2R U2UOR OXW2ZR[ OXW2XXZ X2TTZ U2RO[ U2XO U2Y O2OVY T2XX OXW2UUX OXV2VVT U2ZRY

45S[X 45S[R OXR2ORU OXX2[VU [YV YO2T U2R U2UOR OXW2XXZ OXV2YZO O2VUR O2OXX O2WU O2Z O2ZVR T2OU OXV2VVT OXV2XOT U2WWW

45S[R 45S[Z OXX2TRY OXX2ZRO OXUU OOV2V U2Z U2UOR OXV2YZO OXV2VWT X2UZZ X2ROX X2VT O2O O2OTO T2XU OXV2XOT OXZ2YVU U2VXR

45S[Z 45S[W OXX2ZRO OXO2[TU OXUU OXT2V U2Z U2UOR OXV2VWT OXV2RUO X2OTU X2ZWW X2[V O2X O2OO[ T2XU OXZ2YVU OXZ2UYZ U2TOT

45S[W 45S[Y OXO2[TU OXO2TOW OXUU ZW2Y U2Z U2UOR OXV2RUO OXV2UWX X2OTU X2ZWW X2[V O2X U2T[Z T2OY OXZ2UYZ OXR2WZO O2XXY

45S[Y 45S[T OXO2TOW OXO2YYU OXUU OX2Z U2Z U2UOR OXV2UWX OXV2UUV X2OTU X2ZWW X2[V O2X U2WXV T2OY OXR2WZO OXR2RY[ O2ZXO

45S[T 45S[[ OXO2WUR OXO2ZZZ ORVU XW2X U2W U2UOR OXV2UUV OXZ2YTR X2TTT Z2ORZ R2VZ U2[ U2ZXW T2OY OXR2RY[ OXR2XX[ O2WXW

45S[[ 45S[[U OXO2ZZZ OXO2RR[ ORVU OY2V U2W U2UOR OXZ2YTR OXV2RUU X2TTT Z2ORZ R2VZ U2[ U2ZRV T2OY OXR2XX[ OXR2OZZ O2VVZ

45S[[U *@̂ LSZSV OXO2RR[ OXO2RUU ORVU W2V U2W U2UOR OXV2RUU OXV2RUU X2TTT Z2ORZ R2VZ U2[ U2ZVV T2OY OXR2OZZ OXR2UVZ X2OVW

\L* 45SXUV OXY2XXV OXY2O[[ RUU OU2U U2R U2UOR OX[2TTT OX[2YVZ U2YZ[ U2UVR U2UV O2U SU2UXZ T2OT OXY2VUO OXY2RYY X2RTY

45SZUR 45SZUX OO[2XWR OO[2XX[ TXV OY2O U2X U2UOR OXV2RUU OXZ2VVU O2XUO U2WZX U2YT O2X SU2XR[ T2XX OO[2TZ[ OO[2WTR V2ZVO

45SVUU 45SVUO OXR2VTT OXR2OY[ RUU VZ2R U2T U2UOR OXY2RTO OXY2OU[ O2XXZ U2UTW U2UY U2[ U2U[U T2OY OXR2[YT OXR2YVU R2ZUR

45SVUO 45SVUOU OXR2U[R OXX2OXZ RYV VY2U O2Y U2UOR OXY2OU[ OXZ2UVX X2UYU U2XX[ U2OZ U2W U2XTX T2XY OXR2YVU OXR2ZTV R2RV[

45SVUOU 45SVUR OXX2UZ[ OXO2TTZ ZVU RR2U U2V U2UOR OXZ2UVX OXV2WRT O2XWT U2XUX U2O[ U2[ U2[TW T2XT OXR2ZTV OXR2X[O U2VWY

45SVUX 45SVUR OXR2ZYU OXX2TXW RYV TU2V U2T U2UOR OXV2WZ[ OXV2WRT O2ZXU U2OVY U2OT O2O U2OXV T2OY OXR2[YU OXR2X[O O2WY[

45SVUR 45SVUV OXO2YX[ OXU2[OZ VXV TO2O O2U U2UOR OXV2WRT OXV2RVT O2[TY U2ZRU U2VR O2X O2URY T2OT OXR2X[O OXO2WTW X2RZY

45SVUZ 45SVUV OXO2XX[ OXO2OR[ RUU [2U O2U U2UOR OXV2VZU OXV2RVT O2RWT U2U[Y U2UO U2O U2OVW T2OV OXO2WTV OXO2WTW R2TVV

45SVUV 45SVUW OXU2YWZ OXU2ZUZ WYV T[2Y U2Z U2UOR OXV2RVT OXV2X[[ O2ZTW U2VRX U2VY O2O U2XZY T2XU OXO2WTW OXO2XYO R2WYX

45SVUW 45SVUY OXU2RVZ OXU2OZX WYV VX2W U2Z U2UOR OXV2X[[ OXV2UXY O2ZTW U2VRX U2VT O2O U2XZX T2XX OXO2XYO OXU2[OO Z2UXT

45SVUY 45SVOO OXU2U[X OXU2UZU WYV OX2[ U2Z U2UOR OXV2UXY OXV2UOR O2ZTW U2VRX U2WR O2X U2OZZ T2XU OXU2[OO OXU2Y[W Z2OOW

45SVUT 45SVU[ OXO2YWT OXO2ZZZ RUU YX2U U2V U2UOR OXZ2TWO OXV2ZRU U2[WY U2UWT U2UW U2T SU2UTO T2OT OXO2[TY OXO2RZZ X2TYZ

45SVU[ 45SVOU OXU2[[U OXU2TUX ZVU YZ2Y U2R U2UOR OXV2ZRU OXV2UVV U2[TX U2OVW U2OX U2T SU2U[W T2OY OXO2RZZ OXO2U[W Z2UTW

45SVOU 45SVOO OXU2YVX OXU2YOT ZVU OR2Z U2R U2UOR OXV2UVV OXV2UOR U2[TX U2OVW U2OV O2U SU2OUW T2OY OXO2U[W OXU2Y[W R2[V[

45SVOO 45SVOX OO[2T[U OO[2TRR TXV XT2Y U2X U2UOR OXV2UOR OXZ2YRU O2XUO U2WZX U2YT O2X U2UTO T2XU OXU2Y[W OXU2V[R Z2XOY
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45 45 D3E/:F D3E/:F )05/-7<F G/37F< *HB./ IBE/: IBE/: J/H2 @HBK ,-./ +/6-73 ()* FB ()* +)* ()*05LG013C0

MH/E2 MH/E2 @HBK @HBK NOP ,/18 5LG 5LG 450IBE/:

N>P N>P N>>P N>P NQP N>P N>P N>)6P N>R)6P N>R)6P N>P N<P N>P N>P N>P

45STOU 45STOV OOW2XYR OOW2VOT ZUT OVV2Y Y2U Y2YOR OUV2XRY OUV2XRY O2UYO Y2[VU Y2XX O2U Y2Y[T Z2UY OUY2TWR OUY2YOX V2ORX

45STOV 45SVYR OOW2R[T OOW2ROR ZUT UT2[ Y2U Y2YOR OUV2XRY OUT2RYY O2UYO Y2[VU Y2XZ O2U SY2OXR Z2UU OUY2YOX OOW2ZVW V2XOR

\BF/] NOP0̂03/71F-E/069:;<1:7/0->.H-/60F<1F0F</0.-./0-603BF0_HBK-370_9HH
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#$% &$% #$% &$% '()*+&(,- '()* '()* . #$%+/0 &$%+/0 &*1(2. &*1(2. '*,3 '*,3+$ %4567,52* 8(9* /,:- /,:- ;5**<=,5>

/0 /0 ?.@*5A ?.@*5A $+0*(27A B*.2A7 %C=)* D=@*5 D=@*5 E*C- ;C=F '()* &*1(2. #$% A= #$% &$% #$%+0GB+,.>+

HC*@- HC*@- ;C=F ;C=F IJK '*,3 0GB 0GB /0+D=@*5

I9K I9K I99K I9K ILK I9K I9K I9$1K I9M$1K I9M$1K I9K I7K I9K I9K I9K

/0NJOO /0NJOJ JPQ-RSQ JPS-PJQ MOO TM-U M-S O-OJM JPU-TOP JPQ-PVU P-SSU O-JVJ O-OO O-O NO-MOO O-OO JPQ-RSQ JPS-JUQ P-JRS

/0NJOJ /0NUO JPS-JUQ JPR-URS MOO MT-O O-Q O-OJM JPQ-PVU JPT-TPV J-JRS O-OVJ O-OO O-O NO-MOO O-OO JPS-JUQ JPS-OPP P-OUP

/0NSM /0NSP JPQ-VMV JPT-STV MOO TM-S P-O O-OJM JPU-VMO JPV-QTP J-UMS O-JMQ O-OO O-O NO-SPT O-OO JPQ-TJP JPS-RTR P-PJV

/0NVOU /0NWG%P JPS-TOP JPS-SOP PSO JO-O J-O O-OJM JPQ-VUR JPQ-VUR J-PJJ O-OSU O-OS O-U P-OTO RS-PV JPQ-UJP JPS-USR NO-OJV

/0NWG%P X(=%F,C*NH,1AJPS-SOP JPS-SOO MSO JO-O O-O O-OJM JPQ-VUR JPT-SOO O-OOO O-OOO O-OS Y$Z O-JOP RS-MO JPS-USR JPS-UPO J-URO

/0NJ /0NP JPT-OSS JPS-QRU MQS VQ-S O-M O-OJM JPV-PJS JPV-TSU O-UMU O-JOR O-OR O-R NO-MQO RT-JQ JPT-OTO JPS-VRJ P-JSS

/0NJO /0NJJ JPR-RMM JPR-MRU VPS PO-V O-R O-OJM JPV-RQT JPV-MTU J-TUV O-UOV O-SP O-T O-MPJ RS-TP JPS-SQU JPS-SRR P-VUQ

/0NJOS /0NJOT JPP-JQJ JPJ-URQ SPS JJJ-Q O-P O-OJM JPR-RVV JPR-SOO O-VUO O-JUM O-OP O-J J-QUP RS-SM JPR-RVV JPR-RVV O-OOO

/0NJOT /0NJOQ JPJ-QUQ JPJ-SVR TQS QO-Q O-M O-OJM JPR-SOO JPR-VSR J-PVQ O-RTO O-JS O-M P-OJT RQ-PP JPR-RVV JPR-SQS O-OJP

/0NJOQ /0NJOV JPJ-SMR JPJ-RTR TQS PM-T O-M O-OJM JPR-VSR JPS-MOO J-PVQ O-RTO O-JR O-M P-MTT RQ-PP JPR-SQS JPR-TJV O-PQU

/0NJOV %;XGNRNS JPJ-RJR JPJ-ROO TQS JO-O O-J O-OJM JPS-MOO JPS-MOO O-QRM O-PTT O-JR O-S P-SPU RQ-PP JPR-TJV JPR-TVP O-TVP

/0NJOU /0NJJO JPT-SVQ JPS-MVQ SPS UU-Q J-P O-OJM JPU-SRV JPV-MVV P-JQT O-RQJ O-JS O-M NO-MPM RS-TP JPT-QVU JPS-RMV P-QSU

/0NJJ /0NJJO JPR-PUU JPR-JQS VPS MJ-O O-R O-OJM JPV-MTU JPV-MVV J-TUV O-UOV O-SS O-T O-RPO RS-TP JPS-SRR JPS-RMV P-VPS

/0NJJO /0NJJJ JPR-OTP JPM-VJO JOSO QJ-V O-R O-OJM JPV-MVV JPQ-MSQ J-UUS J-QPQ O-VS O-S O-MPT RS-UO JPS-RMV JPS-MQR P-USO

/0NJJJ /0NJJP JPM-QUO JPM-SOP JOSO QJ-U O-R O-OJM JPQ-MSQ JPT-QTJ J-UUS J-QPQ J-OV O-T O-SMR RT-JQ JPS-MQR JPS-PTS J-UVM

/0NJJP /0NJJM JPM-RVP JPM-JQR JOSO QT-T O-R O-OJM JPT-QTJ JPS-USS J-UUS J-QPQ J-OU O-T O-QMM RT-JQ JPS-PTS JPS-JRS J-RUT

/0NJJM /0NJJR JPM-JSR JPP-UQP JOSO MT-R O-S O-OJM JPS-USS JPS-QTU P-PMO J-UMJ J-MT O-Q O-URJ RT-JV JPS-JRS JPS-ORM O-VJO

/0NJJR /0NJJS JPP-USP JPP-TQP JOSO ST-O O-S O-OJM JPS-QTU JPS-RSQ P-PMO J-UMJ J-MT O-Q J-ORJ RT-JV JPS-ORM JPR-UJR O-QPT

/0NJJS /0NJJT JPP-RUP JPP-MPT JPOO SS-P O-M O-OJM JPS-RSQ JPS-JRU J-VVV P-JMS J-RJ O-Q J-PPP RT-JQ JPR-UJR JPR-VQR O-SRM

/0NJJT /0NJJQ JPP-JVM JPJ-USP JMSO UP-P O-M O-OJM JPS-JRU JPS-OQS P-ORP P-UPM J-RT O-S J-MRJ RT-JQ JPR-VQR JPR-VMM O-PQS

/0NJJQ /0NJJV JPJ-UMP JPJ-QPT JMSO VP-J O-M O-OJM JPS-OQS JPS-OQM J-VTV P-TQR J-TJ O-T J-SSJ RT-JQ JPR-VMM JPR-QUJ O-PRP

/0NJJV /0NJJU JPJ-QOT JPJ-TOR JMSO MR-J O-M O-OJM JPS-OQM JPR-QQQ P-ORP P-UPM J-TV O-T J-QMS RT-JQ JPR-QUJ JPR-QRU O-PVP

/0NJJU /0NJJUO JPJ-TOR JPJ-SJS JMSO PU-S O-M O-OJM JPR-QQQ JPS-MOO P-ORP P-UPM J-QP O-T J-QUS RT-JQ JPR-QRU JPR-QMJ O-OPV

/0NJJUO %;XGNRNS JPJ-SJS JPJ-SOO JMSO S-O O-M O-OJM JPS-MOO JPS-MOO P-ORP P-UPM J-QP O-T J-VTT RT-JQ JPR-QMJ JPR-TVP O-STU

/0NJP /0NJM JPR-URT JPR-MJM SPS JOS-O O-T O-OJM JPQ-ROS JPQ-MOT J-SRP O-MMR O-JR O-R O-JJR RS-TO JPS-SVS JPS-RUU J-VPO

/0NJPO /0NJP JPS-PUT JPS-OPJ RSO QV-M O-R O-OJM JPQ-SOM JPQ-ROS J-JMR O-JVO O-OR O-P NO-JRU RS-QQ JPS-SUQ JPS-SVS J-UOT

/0NJM /0NJJJ JPR-PTM JPR-OSM SPS MS-J O-T O-OJM JPQ-MOT JPQ-MSQ J-SMU O-MMM O-PO O-T O-QJJ RS-RP JPS-RUU JPS-MQR J-VOQ

/0NJR /0NJT JPR-SPU JPR-PRQ RSO QO-J O-R O-OJM JPT-UPJ JPT-SSP J-JMQ O-JVJ O-OV O-R O-MQU RS-QV JPS-MSV JPS-MJT J-STM

/0NJT /0NJQ JPR-JQP JPR-OMV SPS MM-R O-R O-OJM JPT-SSP JPT-MSU J-PST O-PQP O-JP O-R O-TJU RS-VS JPS-MJT JPS-PUP J-PMT

/0NJQ /0NJV JPM-UVV JPM-VQT SPS PV-J O-R O-OJM JPT-MSU JPT-POT J-PST O-PQP O-JM O-S O-QQU RS-VS JPS-PUP JPS-PTO J-OTQ

/0NJV /0NJU JPM-VPT JPM-QTT SPS JR-U O-R O-OJM JPT-POT JPT-JPM J-PST O-PQP O-JT O-T O-UOU RS-VS JPS-PTO JPS-PPQ O-URT

/0NJU /0NJJM JPM-TUJ JPM-MQU TOO QQ-T O-R O-OJM JPT-JPM JPS-USS J-MQQ O-MVU O-JV O-R O-UMT RT-PP JPS-PPQ JPS-JRS O-VUT

/0NP /0NM JPS-TQR JPS-MPR RSO JOO-O O-R O-OJM JPV-TSU JPV-QMP J-JMR O-JVO O-OS O-P NO-PVM RS-UV JPS-VRJ JPS-TUS P-VJV

/0NPO /0NJJS JPM-PSQ JPP-VTQ RSO MV-U J-O O-OJM JPS-SQV JPS-RSQ J-QUM O-PVS O-OM O-J J-PJT RT-OV JPR-UPM JPR-UJR O-TSS

/0NPOO /0NPOJ JPV-RVS JPV-MMM MQS MV-O O-R O-OJM JMO-QOM JMO-QUT J-OOR O-JJJ O-OO O-O NO-MQS O-OO JPV-RVS JPV-PVS P-PJV

/0NPOJ /0NPOP JPQ-USV JPQ-VUQ QSO MO-R O-P O-OJM JMO-QUT JMO-TRJ J-JPQ O-RUV O-JV O-R NO-RPM RT-JQ JPV-PVS JPV-JUQ P-SJJ

/0NPOP /0NPOM JPQ-VRQ JPQ-VJV QSO JR-S O-P O-OJM JMO-TRJ JMO-STJ J-JPQ O-RUV O-JU O-R NO-ROO RT-JQ JPV-JUQ JPV-JRT P-RRR

/0NPOM /0NPOR JPQ-QTV JPQ-TTS QSO SJ-S O-P O-OJM JMO-STJ JMO-PMM J-JPQ O-RUV O-JU O-R NO-MQP RT-JQ JPV-JRT JPQ-UUT P-RJS

/0NPOR WG% JPQ-MTS JPQ-MOS PSO V-O O-V O-OJM JMO-PMM JPU-VVV J-OVR O-OSM O-OS J-O O-MVJ MU-SO JPQ-UUT JPQ-SOJ P-PMQ
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NG%O%)(CC /0PQRS JQT-MUS JQT-QMR VTS V-R J-S R-RJM JMR-QSW JQV-TSX M-UTU Q-TXS R-JT R-J PR-WJJ XU-JT JQT-SQV JQT-QXR Q-TQV

/0PQRS Y(=%F,C*PZ*1AJQU-WUJ JQU-WRR VTS MR-S R-Q R-RJM JQV-TSX JQT-WRR J-MXQ J-RRQ R-QQ R-Q PR-SVU XU-JT JQT-QXR JQT-QQU Q-SJX

/0PQJ /0PQQ JQM-SXT JQQ-VJT MTS JRX-T R-U R-RJM JQS-TMX JQS-QRU J-QMR R-JMU R-RJ R-J R-VUQ XT-QW JQX-WWX JQX-WWJ R-WSR

/0PQQ /0PJJT JQQ-WXQ JQQ-XRX XSR TQ-U R-U R-RJM JQS-QRU JQS-RTS J-MWV R-QQJ R-RW R-X J-SWV XS-US JQX-WWJ JQX-WMM R-MQS

/0PQM /0PQX JQM-SUV JQM-XMV MRR MT-R R-X R-RJM JQS-UXT JQS-XSW R-WUS R-RUJ R-RR R-R R-VSS XS-QT JQX-WQX JQX-WJM R-WQM

/0PQX /0PQS JQM-MWV JQM-MMT MRR JS-R R-M R-RJM JQS-XSW JQS-MUW R-TXV R-RSM R-RR R-R J-JQX XS-QT JQX-WJM JQX-WJS R-UXS

/0PQS /0PQU JQM-JJQ JQQ-VWU SQS MU-R R-X R-RJM JQS-MUW JQS-MJQ J-QSU R-QTQ R-RM R-J J-JTW XU-JT JQX-WJS JQX-WRW R-SSM

/0PQU /0PQT JQQ-VMU JQQ-TRM SQS UU-S R-X R-RJM JQS-MJQ JQS-JRX J-JTU R-QSS R-RS R-Q J-MXT XU-JT JQX-WRW JQX-WRQ R-SRX

/0PQT /0PJJW JQQ-UQW JQQ-XSU URR XV-J R-X R-RJM JQS-JRX JQS-RTM J-MTM R-MWW R-RV R-Q J-STX XS-MW JQX-WRQ JQX-TVJ R-MRQ

/0PQW /0PQV JQQ-QVM JQQ-JWJ SQS SU-R R-Q R-RJM JQX-TWX JQM-VTV R-WWW R-JVQ R-RX R-Q J-TTQ XS-XW JQX-SVR JQX-QXT R-JVX

/0PQV /0PMR JQQ-JMJ JQQ-RSV SQS MU-R R-Q R-RJM JQM-VTV JQX-JUM R-WWW R-JVQ R-RX R-Q J-SVJ XT-JT JQX-QXT JQX-MQW PR-QUW

/0PM /0PV JQS-QXX JQX-VUV SQS TW-S R-X R-RJM JQW-TMQ JQW-SRM J-QSU R-QTQ R-JR R-X PR-RTX XU-QT JQS-UVS JQS-USX M-RMT

/0PMR /0PJRU JQJ-VWX JQJ-WTT URR SM-M R-Q R-RJM JQX-JUM JQX-SRR R-VTJ R-QTS R-RT R-Q J-TXX XT-JW JQX-MQW JQX-XWW PR-JUS

/0PMRQ /0PMRM JJX-UTU JJX-SUJ JSRR XU-R R-M R-RJM JQX-JXS JQM-STT Q-JVJ M-WTQ M-WX J-R PR-JQM XT-JW JJU-RSM JJS-WQU W-RVQ

/0PMRM /0PMRX JJX-SUJ JJX-SRS JSRR QQ-S R-Q R-RJM JQM-STT JQQ-SJV J-TWV M-JUJ M-WX J-Q PR-QMS XT-JW JJS-WQU JJS-USU T-TSJ

/0PMRX 8=O[UMSW-VRJ JJX-XSS JJX-MRR JSRR UQ-R R-M R-RJM JQQ-SJV JQX-MRR Q-JVJ M-WTQ X-MR J-J PR-QVV XT-JW JJS-USU JJS-MWJ U-WUM

/0PMJ /0PMQ JQM-WQW JQM-QTM SQS VQ-S R-U R-RJM JQS-WUV JQU-JUV J-SMV R-MMM R-JX R-X R-USX XU-JR JQS-RRT JQX-VQT R-WUQ

/0PMQ /0PUQ JQM-JUR JQQ-VJV TSR JQR-R R-Q R-RJM JQU-JUV JQS-TWT J-JQT R-XVW R-QW R-U J-RJT XU-JR JQX-VQT JQX-WTX J-QXQ

/0PMM /0PMX JQX-SST JQM-VVM XSR VM-V R-U R-RJM JQU-UMT JQU-WTQ J-MWV R-QQJ R-JX R-U R-JXS XS-SR JQS-JSQ JQX-VSU J-XWS

/0PMX /0PUJ JQM-UVM JQM-XXV TSR JQJ-W R-Q R-RJM JQU-WTQ JQU-JUU J-JQT R-XVW R-QX R-S R-SJM XU-JS JQX-VSU JQX-VQQ J-VJU

/0PMS /0PMU JQS-MJT JQX-VQQ XSR TW-W R-S R-RJM JQT-SXW JQT-MVV J-QUW R-QRQ R-RM R-J PR-MXM XU-JQ JQS-XQX JQS-RWU Q-JQX

/0PMU /0PMT JQX-WXT JQX-QXV SQS WS-M R-T R-RJM JQT-MVV JQU-VUW J-UUM R-MUR R-JQ R-M PR-QWU XU-QM JQS-RWU JQS-RSJ Q-MJM

/0PMT /0PUR JQX-JVV JQM-VWV SQS QV-T R-T R-RJM JQU-VUW JQU-TUU J-UUQ R-MUR R-JT R-S R-MQT XU-QQ JQS-RSJ JQX-VTT J-VJT

/0PMW /0PXW JQT-TMS JQT-UWJ MRR JR-R R-S R-RJM JMR-QTV JMR-QXT R-VUT R-RUW R-RR R-R PR-QTJ XS-QT JQT-TUX JQT-TUX Q-SJS

/0PMV /0PMW JQW-QTV JQT-TWS MRR TS-V R-T R-RJM JMR-MQV JMR-QTV J-JXS R-RWJ R-RR R-R PR-MRR R-RR JQW-QTV JQT-TUX Q-RSR

/0PX /0PS JQS-VSV JQS-WTS MTS QJ-R R-X R-RJM JQW-RWX JQW-QMR J-RRX R-JJJ R-JQ J-J PR-RXJ XU-JT JQU-QVM JQU-RTJ J-TVJ

/0PXR /0PSM JQW-JSS JQT-SMX MRR UW-W R-V R-RJM JMR-MXQ JQV-WMR J-QVW R-RVQ R-RU R-T PR-JRS XS-US JQW-MSR JQT-UJQ J-VVQ

/0PXRR /0PXRJ JQQ-RRR JQJ-VWS TSR M-R R-S R-RJM JQX-SSR JQX-SSR J-TWQ R-TWT R-TQ R-V R-RWV XT-JT JQQ-WMV JJU-QVM J-TJJ

/0PXRJ /0PMRQ JJX-WSW JJX-UTU JSRR TM-R R-Q R-RJM JQX-SSR JQX-JXS J-TWV M-JUJ M-WX J-Q PR-RUS XT-JW JJU-QVM JJU-RSM W-QST

/0PXRQ /0PXRJ JJV-RRX JJW-VWU JRSR Q-R R-V R-RJM JQX-SSR JQX-SSR Q-VVQ Q-SVJ R-VV R-X PR-QSQ XT-JW JJV-WRQ JJU-QVM X-TXW

/0PXJ /0PXQ JQW-MMS JQT-WTV MRR TS-V R-U R-RJM JMR-XRT JMR-XRV J-RUR R-RTS R-RR R-R PR-QWS XS-US JQW-MSR JQT-WXV Q-RST

/0PXJ /0PXR JQW-MRX JQW-QRS MRR JJ-R R-V R-RJM JMR-XRT JMR-MXQ J-QVW R-RVQ R-RR R-R PR-QSX XU-QR JQW-MSR JQW-MSR Q-RST

/0PXQ /0PXM JQT-WQV JQT-TUM MRR JR-V R-U R-RJM JMR-XRV JMR-QVS J-RUR R-RTS R-RR R-R PR-QWR XS-QT JQT-WXV JQT-WXV Q-SUR

/0PXM /0PSS JQT-TJM JQU-TRJ MRR UT-M J-S R-RJM JMR-QVS JQV-MQT J-UTS R-JJW R-RS R-X PR-JUX XU-JT JQT-WXV JQU-TMR Q-XXU

/0PXX /0PSX JQW-QRV JQT-RVT MRR SW-J J-V R-RJM JMR-QVT JQV-URT J-WWU R-JMM R-RU R-X PR-JST XU-JT JQW-MSQ JQT-JSX J-VXS

/0PXS /0PSR JQW-JXR JQT-JVS MRR UV-W J-X R-RJM JMR-MRR JQV-SXU J-UJV R-JJX R-RX R-M PR-JWR XU-JT JQW-QUR JQT-QUR Q-RXR

/0PXU /0PXS JQW-MMV JQW-JVR MRR JJ-R J-X R-RJM JMR-XMJ JMR-MRR J-UJV R-JJX R-RR R-R PR-MRR R-RR JQW-MMV JQW-QUR Q-RVQ

/0PXU /0PXT JQW-MTU JQT-VRS MRR MQ-S J-S R-RJM JMR-XMJ JMR-MWM J-UTS R-JJW R-RR R-R PR-MMT R-RR JQW-MMV JQT-WSS Q-RVQ

/0PXT /0PXW JQT-WSS JQT-UWJ MRR JJ-V J-S R-RJM JMR-MWM JMR-QXT J-UTS R-JJW R-RR R-R PR-MRR R-RR JQT-WSS JQT-TUX Q-SQW
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/0NOP /0NQJ JRS-TUT JRT-VRT MSQ TS-S J-U U-UJM JMU-ROS JRV-RTO J-QPS U-JSQ U-UT U-M NU-RJS OQ-TS JRS-STO JRS-UMT R-OPM

/0NOV /0NO JRT-UPQ JRT-UUV MSQ JV-U U-O U-UJM JRS-VPU JRP-UPO J-UUO U-JJJ U-JR J-J NU-UMT OT-JS JRT-ORO JRT-RVM J-QQT

/0NQ /0NS JRQ-PUU JRQ-QRP OQU TP-U U-O U-UJM JRP-RMU JRS-VRP J-JMO U-JPU U-JR U-S NU-JSV OT-JS JRT-USJ JRQ-STJ R-JQV

/0NQU /0NQJ JRS-JJQ JRT-VRJ MSQ OP-O U-O U-UJM JRV-QOT JRV-RTO J-UUO U-JJJ U-UO U-M NU-RMU OT-JS JRS-RTU JRS-UMT R-RPT

/0NQJ /0NQV JRT-POT JRQ-VUJ OQU OR-J R-R U-UJM JRV-RTO JRP-QSJ R-TQV U-ORM U-JM U-M NU-RTU OT-JQ JRS-UMT JRT-UJQ R-RRP

/0NQR /0NJJU JRQ-JQR JRO-QJR TUU MV-P J-T U-UJM JRP-STR JRP-MPP R-SOS U-SSS U-JS U-R NU-RPP OQ-TM JRQ-OTO JRQ-OMP M-RVP

/0NQM /0NQO JRS-OQO JRS-URR MSQ OS-V U-V U-UJM JRV-PMU JRV-TUS J-QUT U-JTT U-UT U-O NU-RJS OQ-TQ JRS-TJR JRS-JQO R-RJP

/0NQO /0NQQ JRT-VOS JRT-QQJ OQU OM-V U-V U-UJM JRV-TUS JRV-MRS J-SUJ U-RSU U-JR U-O NU-ROM OT-JS JRS-JQO JRT-SMU R-OQM

/0NQQ /0NQV JRT-OST JRQ-PMJ QRQ OR-P J-Q U-UJM JRV-MRS JRP-QSJ R-OMM U-QRS U-JV U-O NU-RSJ OQ-QR JRT-SMU JRT-UJQ R-QVS

/0NQT /0NQS JRR-VPU JRR-PQJ MSQ OR-S U-M U-UJM JRQ-URS JRQ-OQR U-PTV U-UVT U-UM U-M J-OTV OQ-OP JRO-PRO JRO-PUT U-RUM

/0NQS /0NQP JRR-SST JRR-TTR OQU OQ-M U-M U-UJM JRQ-OQR JRQ-MST U-VPR U-JQT U-UM U-R J-QPU OQ-OP JRO-PUT JRQ-URO U-TOT

/0NQP /0NTT JRR-QJJ JRR-OVU SQU P-Q U-R U-UJM JRQ-MST JRQ-MQP J-JRS U-OVP U-OQ U-V J-STM OT-UP JRQ-URO JRO-SPO U-MQR

/0NQV /0NTU JRQ-SQJ JRM-VQJ TUU SJ-V R-Q U-UJM JRP-QSJ JRT-STT M-OMT U-VSJ U-OM U-O NU-MMT OT-JS JRT-UJQ JRO-VSS R-QQT

/0NT /0NS JRQ-TQQ JRQ-OVJ MSQ QO-Q U-M U-UJM JRS-QOP JRS-VRP U-PTV U-UVT U-UR U-R NU-RQS OQ-QQ JRQ-SSM JRQ-STJ J-SSQ

/0NTU /0NTJ JRM-PUJ JRM-OOV VUU SU-Q U-Q U-UJM JRT-STT JRT-JTT R-UJR J-RPU U-TJ U-Q U-RST OT-RU JRO-VSS JRO-VRR J-SPV

/0NTJ /0NTR JRM-RVV JRR-VJV JUQU ST-U U-Q U-UJM JRT-JTT JRQ-SPS R-RMJ J-VMR U-VJ U-Q U-QSM OT-JM JRO-VRR JRO-PSO J-ROO

/0NTR /0NTM JRR-QVV JRR-OJP JMQU VU-O U-R U-UJM JRQ-SPS JRQ-TRO J-TTV R-MPV J-RV U-Q U-VRQ OT-JM JRO-PSO JRO-POT U-VJM

/0NTM /0NTQ JRR-OJP JRR-RVJ JMQU TM-R U-R U-UJM JRQ-TRO JRQ-OUO J-TTP R-MPS J-MJ U-Q J-USP OT-JM JRO-POT JRO-PMV U-SSP

/0NTQ /0NTT JRR-RVJ JRR-RTQ JMQU JR-V U-R U-UJM JRQ-OUO JRQ-MQP J-TTP R-MPS J-MJ U-Q J-JVP OT-JM JRO-PMV JRO-SPO U-QTQ

/0NTT /0NTS JRR-JJQ JRR-UQV JQUU RP-U U-R U-UJM JRQ-MQP JRQ-UOO J-SPV M-JTJ J-ST U-T J-JTV OT-JM JRO-SPO JRO-SVU U-QSO

/0NTS /0NTP JRR-UQV JRR-UMO JQUU JR-Q U-R U-UJM JRQ-UOO JRO-PVM J-SPV M-JTJ J-PR U-T J-RMJ OT-JS JRO-SVU JRO-STJ U-RQO

/0NTP /0NTPU JRJ-MPO JRJ-MJU JQUU MS-U U-R U-UJM JRO-PVM JRQ-MUU J-SPV M-JTJ J-VU U-T J-PSS OT-JM JRO-STJ JRO-SOP U-JMR

/0NTPU %;WGNONQ JRJ-MJU JRJ-MUU JQUU Q-U U-R U-UJM JRQ-MUU JRQ-MUU J-SPV M-JTJ J-VU U-T J-VMP OT-JS JRO-SOP JRO-TPR U-QQR

/0NTV /0NSU JRM-UQS JRR-OQV QRQ JJV-U U-Q U-UJM JRQ-MUT JRQ-UMQ J-OUP U-MUQ U-UQ U-R J-JPS OQ-OQ JRO-STV JRO-STS U-QMS

/0NS /0NP JRQ-MSP JRQ-UVU TUU SR-U U-O U-UJM JRS-VRP JRP-RPQ J-MSM U-MPP U-RR U-T NU-RJS OT-RR JRQ-STJ JRQ-SUJ R-JTS

/0NSU /0NTP JRR-OUV JRR-MQV QRQ JU-J U-Q U-UJM JRQ-UMQ JRO-PVM J-OUQ U-MUO U-UP U-R J-PMM OQ-OM JRO-STS JRO-STJ U-RTP

/0NSR /0NSS JRQ-JOV JRO-MUO MSQ JMU-U U-S U-UJM JRS-MOM JRT-VMM J-MRP U-JOS U-UT U-O NU-RJU OT-JS JRQ-MJO JRO-VPP R-URV

/0NSQ /0NSP JRO-TMU JRM-PQU QRQ JMU-U U-T U-UJM JRT-VPM JRT-QOR J-QMV U-MMM U-JP U-Q NU-UVT OQ-PS JRQ-UQV JRO-VOR J-VRO

/0NSS /0NTU JRO-SMO JRO-MRT MSQ TP-U U-T U-UJM JRT-VMM JRT-STT J-RMU U-JMT U-UR U-J NU-JRJ OS-RR JRO-VPP JRO-VSS J-VOQ

/0NSS /0NSP JRO-JQO JRM-PQU QRQ SQ-P U-O U-UJM JRT-VMM JRT-QOR J-RQP U-RSR U-JO U-Q U-MUV OQ-QR JRO-VPP JRO-VOR J-VOQ

/0NSP /0NVR JRM-TRQ JRM-MQQ SQU TS-J U-O U-UJM JRT-QOR JRT-RRO J-QVO U-SUO U-MJ U-O U-QTS OQ-PP JRO-VOR JRO-PVQ J-TUU

/0NSV /0NPU JRO-MQS JRM-VRQ QRQ PT-Q U-Q U-UJM JRT-TVM JRT-MMT J-OUQ U-MUO U-JO U-Q U-RJJ OQ-VQ JRQ-UVM JRQ-UUU J-TUU

/0NP /0NV JRQ-UJQ JRO-PJV TSQ OP-S U-O U-UJM JRP-RPQ JRP-QUM J-OPT U-QMR U-RT U-Q U-UJJ OT-RM JRQ-SUJ JRQ-TQO R-QPO

/0NPU /0NVR JRM-PSQ JRM-QPU QRQ QV-U U-Q U-UJM JRT-MMT JRT-RRO J-OUQ U-MUO U-JP U-T U-TUU OQ-MS JRQ-UUU JRO-PVQ J-MMT

/0NPUU /0NPUJ JRS-PVO JRS-PJT MUU JQ-S U-Q U-UJM JMU-TVO JMU-TJR U-VTS U-UTP U-UU U-U NU-RJT OQ-VR JRS-VSP JRS-VSS R-SJT

/0NPUJ /0NPUR JRS-STT JRS-SUT MUU JR-R U-Q U-UJM JMU-TJR JMU-QMJ U-VTS U-UTP U-UU U-U NU-UPV OQ-VR JRS-VSS JRS-VSS R-TMQ

/0NPUR /0NPUM JRS-QQT JRT-VMT OQU JRM-S U-Q U-UJM JMU-QMJ JRV-VUS J-RTP U-RUR U-UM U-J NU-URV OT-MM JRS-VSS JRS-VSM R-QQO

/0NPUM /0NPUQ JRT-PPT JRT-PJO OQU JO-S U-Q U-UJM JRV-VUS JRV-POJ J-RTP U-RUR U-UM U-J U-TMS OT-QS JRS-VSM JRS-VSJ J-VMO

/0NPUO /0NPUQ JRS-UOT JRT-PPO MUU MR-O U-Q U-UJM JMU-UUO JRV-POJ U-VTS U-UTP U-UU U-U U-TRO OQ-QQ JRS-VSU JRS-VSJ R-UMO
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/0NOPQ /0NOPR JSR-TMU JSR-RPV UQP SQ-J P-Q P-PJM JSV-OUJ JSV-QVU J-SRO P-SPS P-JP P-Q P-TOT UQ-TM JST-VTJ JST-VUR J-OTP

/0NOPR /0NOPV JSR-QQV JSR-UST UQP SR-T P-Q P-PJM JSV-QVU JST-OVU J-SRO P-SPS P-JP P-Q P-VMT UQ-TM JST-VUR JST-VJS J-RUO

/0NOPT /0NOPO JST-MUS JSR-TJS MPP RM-P J-P P-PJM JMP-MUT JSV-RQO J-MRO P-PVT P-PJ P-J P-MPP UQ-TQ JST-VUS JST-VMV S-UPQ

/0NOPO /0NOPV JSR-RRS JSR-QTS MPP JP-P P-V P-PJM JSV-RQO JST-OVU J-SVO P-PVS P-PQ P-R P-VTT UQ-OP JST-VMV JST-VJS J-TJV

WG%X%)(CCXS Y(=%F,C*NH,1AJSQ-RPS JSQ-QPP QSQ SP-U P-Q P-PJM JST-OVU JSR-QPP J-UPQ P-MPU P-PT P-S NP-SPJ UQ-MM JSQ-VSR JSQ-VSP J-VRO

/0NOJ /0NOS JSU-JOQ JSU-PVJ MPP SM-Q P-U P-PJM JSR-UQJ JSR-MJM P-ORQ P-PRJ P-PP P-P P-UMP UQ-RS JSU-VJQ JSU-VJP J-QMR

/0NOS /0NOM JSM-VUJ JSM-TRJ UQP UQ-P P-U P-PJM JSR-MJM JSR-PRO J-JMU P-JOP P-PQ P-M P-QJV UQ-VS JSU-VJP JSU-VPM J-UPM

/0NOM /0NOU JSM-TJJ JSM-RTQ UQP O-P P-Q P-PJM JSR-PRO JSR-PSS J-SRO P-SPS P-PR P-M P-TUS UQ-VS JSU-VPM JSU-VPP J-JRQ

/0NOU /0NOQ JSM-RPP JSM-UJJ QSQ UJ-V P-Q P-PJM JSR-PSS JSQ-OPU J-UPQ P-MPU P-PV P-M P-TTQ UQ-OT JSU-VPP JSU-OOR J-JSS

/0NOQ /0NVM JSM-SVO JSM-PRS TQP QV-J P-U P-PJM JSQ-OPU JSQ-TUJ J-QVU P-TPU P-SS P-M P-OMO UR-JO JSU-OOR JSU-ORU P-VJO

/0NOT /0NOO JSS-QMO JSS-MJO UQP OT-O P-M P-PJM JSU-TJV JSQ-UJV P-VOS P-JQR P-PO P-Q J-TUT UQ-VT JSU-TMQ JSU-TMO NP-PJR

/0NOO /0NOV JSS-SUM JSS-PVJ QSQ TQ-R P-S P-PJM JSQ-UJV JSQ-PMT P-OOO P-JVS P-JP P-Q J-VTP UQ-VT JSU-TMO JSU-TMV P-ROJ

/0NOV /0NVO JSS-PUJ JSS-PJT QSQ JJ-O P-S P-PJM JSQ-PMT JSQ-PPQ P-OOO P-JVS P-JP P-Q S-JTM UQ-TS JSU-TMV JSU-TMO P-SVO

/0NV /0NJP JSU-TUU JSU-QPO TQP QO-V P-U P-PJM JSO-QPM JSO-UTR J-QVU P-TPU P-UJ P-R P-JRP UQ-RT JSQ-RQU JSQ-QTV S-OUV

/0NVP /0NVJ JSU-ORQ JSU-UVP MTQ MT-S J-P P-PJM JSR-RSO JSR-UMV J-QOT P-JTQ P-PR P-U NP-SJO UQ-VM JSQ-PSS JSU-VJM J-RPR

/0NVJ /0NVS JSU-UTP JSM-UMP MTQ MJ-V M-M P-PJM JSR-UMV JSR-SSU S-OOU P-MJV P-PR P-S P-PRO UR-JQ JSU-VJM JSU-OVQ J-QSR

/0NVS /0NVM JSM-JMP JSS-VQP VTQ TJ-O P-M P-PJM JSR-SSU JSQ-TUJ J-QPM J-JSS P-RJ P-Q P-TVP UQ-RT JSU-OVQ JSU-ORU J-MSV

/0NVM /0NVU JSS-OMT JSS-UMJ JSPP JJQ-Q P-U P-PJM JSQ-TUJ JSQ-QRO S-PUU S-MJS P-VS P-U P-OST UR-JT JSU-ORU JSU-OMM P-OTT

/0NVU /0NVR JSS-UMJ JSJ-VOP JSPP JSO-Q P-U P-PJM JSQ-QRO JSQ-MPJ S-JOP S-URR J-PR P-U J-SPS UR-JT JSU-OMM JSU-TOS P-TMQ

/0NVR /0NVT JSJ-VOP JSJ-OJR JSPP UR-T P-U P-PJM JSQ-MPJ JSQ-PRS S-JOP S-URR J-PR P-U J-RPS UR-JT JSU-TOS JSU-TQQ P-QJV

/0NVT /0NVO JSJ-OJR JSJ-TTP JSPP JS-U P-U P-PJM JSQ-PRS JSQ-PPQ S-JOP S-URR J-PR P-U J-TMV UR-JT JSU-TQQ JSU-TMO P-MPT

/0NVO /0NVV JSJ-RPM JSJ-UUU JMQP SR-S P-R P-PJM JSQ-PPQ JSU-TOM S-OOO U-JMU J-SS P-M J-TOQ UQ-OO JSU-TMO JSU-TSO P-SRT

/0NVV /0NVVP JSJ-UUU JSJ-MMV JMQP JT-Q P-R P-PJM JSU-TOM JSQ-MPP S-OOO U-JMU J-SS P-M J-VMU UQ-VP JSU-TSO JSU-TSS P-PQQ

/0NVVP %;YGNUNQ JSJ-MMV JSJ-MPP JMQP R-Q P-R P-PJM JSQ-MPP JSQ-MPP S-OOO U-JMU J-SS P-M S-PMM UQ-VP JSU-TSS JSU-ROS P-QTO

WG% /0NSPQ JST-SSQ JST-JVV MPP JP-P P-M P-PJM JSV-OOO JSV-TQU P-TUV P-PQM P-PQ J-P NP-PSU UU-RS JST-QPJ JST-SUP S-MOT

/0NUPM /0NUPS JJV-SRM JJV-SSV OSQ JT-J P-S P-PJM JSQ-MPP JSU-QQP J-SPJ P-RUS P-MP P-Q NP-STO UR-SP JJV-OJP JJV-OPS Q-UVP

/0NQPP /0NQPJ JSM-QOO JSM-JTV MPP QU-M P-O P-PJM JST-MOJ JST-JPV J-SSU P-POR P-PM P-M NP-JTU UR-JT JSM-TJU JSM-SJJ M-RRT

/0NQPJ /0NQPJP JSM-PVM JSS-JSU MTQ QT-P J-T P-PJM JST-JPV JSU-PQS S-PTP P-SSV P-PQ P-S NP-SQT UR-JT JSM-SJJ JSS-SRM M-OVO

/0NQPJP /0NQPM JSS-PUV JSJ-OOU UQP MM-P P-Q P-PJM JSU-PQS JSQ-RMO J-SRO P-SPS P-PT P-U NP-SMR UR-JT JSS-SRM JSS-PPT J-TOV

/0NQPS /0NQPM JSM-UTP JSS-OSR MTQ OP-Q P-O P-PJM JSQ-RUV JSQ-RMO J-USP P-JQT P-PR P-U NP-SJT UR-JS JSM-RSO JSS-PPT S-PSJ

/0NQPM /0NQPQ JSJ-TSV JSP-VJU QSQ OJ-J J-P P-PJM JSQ-RMO JSQ-MQO J-VOT P-UMP P-SP P-Q NP-SUT UR-JT JSS-PPT JSJ-PRV M-RMJ

/0NQPU /0NQPQ JSJ-SSV JSJ-JMV MPP V-P J-P P-PJM JSQ-QUP JSQ-MQO J-MRO P-PVT P-PP P-P NP-UPU P-PP JSJ-JSQ JSJ-PRV U-UJQ

/0NQPQ /0NQPR JSP-TRU JSP-UPU RTQ OV-T P-U P-PJM JSQ-MQO JSQ-SVV J-UOR P-QMS P-SS P-U NP-MTP UR-JT JSJ-PRV JSP-RVR U-SOV

/0NQPR /0NQPT JSP-MQU JSP-JUS RTQ QS-R P-U P-PJM JSQ-SVV JSQ-PST J-UOR P-QMS P-SM P-U NP-MMM UR-JT JSP-RVR JSP-USV U-RPM

/0NQPT /0NQJJ JSP-PVS JSP-PUP RTQ JS-V P-U P-PJM JSQ-PST JSQ-PJM J-UOR P-QMS P-SQ P-Q NP-MMO UR-JT JSP-USV JSP-MMV U-QVO

/0NQPO /0NQPV JSJ-TRO JSJ-UUU MPP TS-P P-Q P-PJM JSU-ORJ JSQ-UMP P-VRT P-PRO P-PO J-J P-PTQ UT-JT JSS-JUM JSJ-STO S-TJO

/0NQPV /0NQJP JSP-VVP JSP-OPS UQP TU-T P-M P-PJM JSQ-UMP JSQ-PQQ P-VOS P-JQR P-PV P-R NP-JRS UT-JT JSJ-STO JSJ-PJR U-JQS

/0NQJP /0NQJJ JSP-TQS JSP-TJO UQP JM-U P-M P-PJM JSQ-PQQ JSQ-PJM P-VOS P-JQR P-JP P-R NP-JOR UT-JT JSJ-PJR JSP-MMV U-PMV

/0NQJJ /0NQJS JJV-OVP JJV-OMM OSQ SO-T P-S P-PJM JSQ-PJM JSU-TMP J-SPJ P-RUS P-MP P-Q NP-MTR UR-JT JSP-MMV JSP-JMO U-RTU
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I9K I9K I99K I9K ILK I9K I9K I9$1K I9M$1K I9M$1K I9K I7K I9K I9K I9K

/0NOJP /0NOJQ JJR-STM JJR-QJO UPO JQQ-T T-P T-TJM JPQ-SMT JPQ-SMT J-PTJ T-VQP T-MT T-O NT-MRT QV-JU JPT-JMU JJR-UMS Q-ORP

/0NOJQ /0NQTM JJR-MVO JJR-MJM UPO PO-V T-P T-TJM JPQ-SMT JPO-MTT J-PTJ T-VQP T-MT T-O NT-MOM QV-PT JJR-UMS JJR-UJT Q-URM

W=A*X
IJK+Y+.*2,A(@*+14567,52*+(9)C(*1+A7,A+A7*+)()*+(1+.=A+ZC=F(.2+Z4CC
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G*;6#HI#
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#
)/E5#*01#6.,3/,0#4,05.,E#35.*56;/63#3@*EE#+6#/8=E6860561#1-./0;#4,035.-45/,0#*45/C/5/63#/0#,.16.#5,#
8/0/8/[6#5@6#5.*03?6.#,?#3/E5#,??#3/56'##\@6#?,EE,9/0;#86*3-.63#3@,-E1#+6#/8=E6860561]#
#
/̂# )/E5#4,05.,E#?60463#3@*EE#+6#/035*EE61#*3#.6_-/.61#/0#,.16.#5,#=.6C605#5@6#8,C68605#,?#3/E5#

,??̀3/56#1-./0;#.*/0?*EE#6C6053'#
#
//̂#F,035.-45/,0#,?#*#8-1#8*5#3@*EE#+6#/035*EE61#*5#5@6#3/56#605.*046#/0#,.16.#5,#=.,8,56#36E?̀

4E6*0/0;#,?#5.-4a#5/.63#9@60#E6*C/0;#5@6#3/56'#
#
///̂#2EE#4*54@+*3/03#3@*EE#+6#6_-/==61#9/5@#*#4.-3@61#35,06#?/E56.#/0#,.16.#5,#=.6C605#5@6#4*=5-.6#

,?#3/E5#/0#5@6#35,.8#3696.#3b3568'#
#
/Ĉ#<6;-E*.#4E6*0/0;#,?#5@6#*1c*4605#.,*13#3@*EE#+6#-016.5*a60#1-./0;#5@6#4,035.-45/,0#

*45/C/5/63'#
#
Ĉ#<6;-E*.#/03=645/,0#*01#8*/0560*046#,?#5@6#3/E5#4,05.,E#86*3-.63#3@*EE#+6#-016.5*a60#-05/E#

5@6#3/56#@*3#+660#35*+/E/[61'#
#
C/̂#\@6#6.,3/,0#*01#361/8605#4,05.,E#16C/463#3@*EE#+6#.68,C61#*?56.#5@6#3/56#@*3#+660#

35*+/E/[61'#
#
#
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#
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JKLMNNOPQR%STUSVMLWTUL%OUX%PYSTNNYUXOZWTUL%

#
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/3#E,4*561#6*35#,?#A.,056#<,*1̂#3,-5@#,?#_==6.#:/11E6#<,*1̂#9635#,?#5@6#8*/0#+.*04@#,?#
(,-.5660#:/E6#F.66]̂#*01#0,.5@#,?#<6;/,0#,?#̀*E5,0#a*013̂#5@6#b66.?/6E1#B,E?#F,-.36̂#*01#
c-660#DE/d*+65@#>*e'#2#5./+-5*.e#,?#(,-.5660#:/E6#F.66]#=*3363#5@.,-;@#5@6#3/56'#
#
70#*44,.1*046#9/5@#5@6#[,90#,?#\*]C/EE6#163/;0#;-/16E/063̂#5@6#8/0,.#3e3568#@*3#+660#
163/;061#5,#*44,88,1*56#5@6#Ife6*.#=,35#16C6E,=8605#?E,93#?.,8#9/5@/0#5@6#3/56#*01#?.,8#
6g56.0*E#*.6*3'##
#
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