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1. INTRODUCTION

1.1. Background and Project Description

Parsons was retained by the Ministry of Transportation Ontario (MTO) to undertake a drainage study in
support of an Environmental Progress Report for the proposed 407 Transitway between Kennedy Road and
Brock Road (407 TWY), a total distance of approximately 20.2km. Five stations are proposed along the study
limits at the following locations: Markham Road, Ninth Line, Donald Cousens Parkway, Whites Road and
Brock Road.

The proposed Transitway (407TWY) runs parallel to and to the south of the 407 Express Toll Route (407 ETR)
from Kennedy Road in the City of Markham to east of Brock Road interchange in the City of Pickering. Refer
to Figure 1.1 for Study Area Map. The proposed 407 TWY falls under Toronto and Region Conservation
Authority (TRCA) jurisdiction and crosses three watersheds: Rouge River, Petticoat Creek and Duffins Creek.
The study area within Rouge River and Petticoat Creek watersheds is predominantly located in an urban
environment, however the section located within Duffins Creek is mainly rural, with significant development
underway in the upcoming years. The length of the proposed transitway within the study limits is
approximately 20.2 km and five (5) stations and additional parking lots are proposed at Markham Road, Ninth

Line, Donald Cousens Parkway, Whites Road and Brock Road.

The present study focuses on the development of a drainage and stormwater management plan for the
proposed transitway that minimizes impacts on the existing watercourses and drainage patterns. Hydrologic
and hydraulic analysis have been undertaken for the proposed water crossings and mitigation measures are
recommended where necessary. The proposed transitway crosses forty-nine (49) watercourses, out of which
twenty-three (23) are major branches of creeks (such as Lower Rouge, Little Rouge, West Duffins Creek,
Brougham Creek and others) and their tributaries. The remaining watercourses were identified as minor
conveyance features with small localized tributary areas that the proposed TWY will not impact because of

grade difference.

1.2. Objectives and Scope of Work

The objectives of this study are as follows:
. develop a drainage and stormwater management plan for the proposed 407 TWY that minimizes

impact on the existing watercourses and drainage system;
° undertake a hydrologic and hydraulic analysis of the proposed water crossings; and

° provide mitigation measures where necessary.
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This study includes the following:
. hydrologic analysis of the proposed transitway to assess any negative impacts on the existing

watercourses;

. identifying possible measures to minimize stormwater runoff impacts to fisheries, surface water,

groundwater and wetlands;
. design of SWM ponds for each station site to provide quantity and/or quality control;

. updating existing HEC-RAS models provided by TRCA to establish base models that could be used
to assess the impact of the proposed 407 TWY;

. created new HEC-RAS models from scratch for water crossings that are not included in the TRCA

hydraulic models found within the study area;
o hydraulic analysis of proposed 407 TWY structures;

. review and update of existing floodplain mapping within the study area received from TRCA to
include the proposed 407 TWY to ensure no increases in water levels are expected beyond the MTO

property.
. create new floodplain maps within the study limits for all creek crossings analyzed.

This report is intended to illustrate how the drainage system is affected by the proposed TWY and to identify
possible mitigation measures required to ensure the stormwater management criteria can be met. In addition, a
preliminary hydrologic model has been developed to calculate the storage requirements of stormwater
management facilities to ensure MOECC'’s and TRCA'’s quality and quantity control criteria are achieved for each

watershed.

2. EXISTING ENVIRONMENT CHARACTERIZATION

2.1. Water Crossings

The study area crosses three (3) major watersheds governed by the Toronto and Region Conservation Authority
(TRCA) - the Rouge River, Petticoat Creek and Duffins Creek. Within the above-mentioned watersheds, 49 (forty
nine) water crossings were identified along the proposed 407 TWY corridor. Figure 1.1 shows the location of all

water crossings. Refer to Table 2.1 for details.
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Table 2.1: Proposed 407 TWY Water Crossings Details

Subwatershed ID

No. WC ID TWY Chainage River Existing TRCA HEC_RAS Model Bxisting FP Map from Watercrossing Flow/Thermal Regime (Hydrologic TRCA Tributary Name Notes
Reach TRCA Characteristic .
Analysis)
1 WC#1 0+302 & 0+312 - - Ditch No analysis required, 407 TWY alignment located above the existing crossing; ex pond
2 WC#2 0+525 -- -- Ditch No analysis required, 407 TWY alignment located above the existing crossing
No . R1: Tributary of the Rouge River -
3 WC#3 1+131 HEC-RAS model started from scratch B iteh Permanent - Warmwater
N R3: Tributary of the Rouge River 314 Rouge H
[o) A H Ibutary u ver -
4 wC#4 1+552 HEC-RAS model started from scratch biteh Permanent - Warmwater
No .
5 WC#S L7t ° HEC-RAS model started from scratch - Ditch
=2
6 WCH#6 2+058 3 - - Ditch
14
2 .
7 we#r 2+101 5 - - Ditch Structure over McCowan Rd. St 2+053 to St 2+303
8 WC#8 2+250 = -- -- Ditch No analysis required, 407 TWY alignment located above the existing crossings
9 WC#9 2+273 - - Ditch
10 WC#10 2+298 - - Ditch
No ) Conveyance of flows from south side
u WC#LL 2+609 HEC-RAS model started from scratch - Ditch
No ) Conveyance of flows from south side
12 We#L2 3+080 HEC-RAS model started from scratch - Ditch
HEC-RAS Model: Upper Rouge, Middle Rouge, Lower R4: Rouge River -
13 WC#13 4+830 to 5+130 Rouge, Bruce.l""_‘d Bercy Creeks rou_38 MTM NAD 83 River 604 Rouge E Lower Rouge River
® ) Ggometry File: Jan 171 2007 Permanent - Coolwater
2 River: Main Rouge - Reach Milne-Warden-2
o
14 WC#14 5+008 g - Ditch Conveyance of flows from 407 ETR ditches
= R
15 WC#15 5+306 S - Ditch Conveyance of flows from 407 ETR ditches
No R5: Tributary of the Rouge River -
16 We#l15a 6+632 HEC-RAS model started from scratch Gzt Permanent - Coolwater el ROER(E
HEC-RAS Model: Little Rouge TRIB A+D Creek R6: Tributary of Little Rouge Creek - ) .
17 | wesisb 7+027 Geometry File: Trib A-Dec 20, 2006 rou_37 MTM NAD 83 521 Little Rouge C New watercourse - pond to the north (Pond 80 -Town of Markham); EX twin culy
River: Trib A-Reach 1 Permanent - Coolwater 2x(2.4x1.2) Box Culverts
HEC-RAS Model: Little Rouge TRIB A+D Creek R7&R7a: Tributary of Little Rouge Creek - ) .
18 | wewise 74766 Geometry File: Trib A-Dec 20, 2006 rou_36 MTM NAD 83 522 Little Rouge C New watercourse - pond to the north (Pond 81 -Town of Markham); EX twin culv
River: Trib D-Reach 1 Permanent - Warmwater 2x(3.0x1.8) Box Culverts
3
19 WCHLS g+501 5 No B —— R8: Tributary of Little Rouge Creek - Conveyance of flows from outlet of pond 85 - Town of Mrkham; 407 ETR structure -
;.g HEC-RAS model started from scratch PR - CaalEEr 511 Little Rouge C (4.6x2.7)
o T B
20 WCH1T 8+966 % ~ - Creek R9: Tributary of Little Rouge Creek - CN Crossing
) Permanent - Coolwater
- HEC-RAS Model: Little Rouge R10: Little Rouge Creek - Little Rouge River
21 WC#18 9+227 to 9+437 Geometry File: Little - Oct.2011 rou_24 MTM NAD 83 River
iver: Li - Permanent - Coldwater
River: Little Rouge - Reach 3 See Structural GA
No Little Rouge C
- 513
22 WC#L9 9+824 HEC-RAS model started from scratch Gzl
No
23 WC#20 10+019 HEC-RAS model started from scratch - Gzl
- No Creek P1: Petticoat Creek -
24 WC#20a 10+178 § 3 HEC-RAS model started from scratch Intermittent - Warmwater § ~
25 we#21 10+761 go No - Creek 2 =

HEC-RAS model started from scratch




Table 2.1: Proposed 407 TWY Water Crossings Details

Subwatershed ID

No. WC ID TWY Chainage 5;‘;31 Existing TRCA HEC_RAS Model EX'S“”gTFRPCXap from Vg:;‘i;i:‘;ffs':g Flow/Thermal Regime (Hydrologic TRCA Tributary Name Notes
Analysis)
26 | weuez 11+064 - - Ditch TWY below
27 | weues 11+157 - - Ditch TWY' below
28 WC#24 11+761 - - Ditch
29 WC#25 11+935 - - Ditch seems to be the inlet of an existing pond no info from 407 ETR
30 WC#26 11+990 & 11+999 -- -- Ditch ditch
31 WC#27 12+141 - - Ditch
HEC-RAS Model: Catchment 11 D1: West Duffins Creek - Green river tributary 1
32 WC#28 Geometry: Duffins Creek Catchment 11 duf_32 MTM NAD 83 Creek
River 1, Reach 1 Permanent - Coldwater 7
12+190 to 12+495 o Structural GA Available for 28829
[} . .
33 WCH29 g No B — D3: Tributary of West Duffins Creek - . West Duffins Creek - | Green river tributary 2
© HEC-RAS model started from scratch Permanent - Coldwater Unnamed Tributary 3
S No D4: Tributary of West Duffins Creek - West Duffins Creek
34 WE#30 12+849 g HEC-RAS model started from scratch B Creek Permanent - Coldwater 8 - Unnamed Tributary 2
a5 WCHa1 13+039 § B B Ditch-Pond WD-2 Outlet OUTLET OF POND WD-2 (407ETR dwgs)outlet pipe: 0.6m CSP
36 WCH32 13+101 B B access rd-407ETR pond; access rd POND WD-2-407ETR dwgs; no analysis here
37 WCH33 13+152 B B Ditch-Pond WD-2 Inlet Inlet of pond WD-2 (407ETR dwgs) 3 pipes (0.750m, 0.625, 0.750m)
— - 8
38 WCH#34 13+496 - - Roadside Ditch at N Rd. DSs: Trg’g;i%g:a\{v_e\i}a[:#f&"gfe?rGEK - TWY below the ditch - one more ditch on the other side of North Rd.
D8: Tributary of Whitevale Creek - i
39 WC#35 14+367 g |N° af o - Creek Y 30 Whitevale Creik
HEC-RAS model started from scratc Permanent - Coldwater - Main Branc
D9: Tributary of Whitevale Creek - i
40 WC#36 14+823 HEC-RAS model No af o - Creek Y 31 West D”g'"s.;r%k
C-RAS model started from scratc Intermittent - Warmwater - Unnamed Tributary 1
a WeHaT 154423 No B — D11: Tributary of Ganatsekiagon Creek - - Ganatsekiagon Creek
HEC-RAS model started from scratch Permanent - Coldwater - West Branch
42 WCH#: 16+4! - - Ditch
c#38 6+455 ite Pond G1-Access Rd.
43 | wcHse 16+463 - - Ditch no analysis here
44 WC#40 16+479 - - Ditch-Pond G-1 Inlet Inlet of pond G-1 (407 ETR dwgs)
X 35 Ganatsekiagon Creek
a5 . 164505 B No B S D12: Ganatsekiagon Creek - - East Branch creek by-passess the pond (G-1)
] HEC-RAS model started from scratch Permanent - Coldwater
3 D13: Tributary of Urfe Creek -
c
46 WC#42 17+210 & 17+264 3; -- -- Creek
a Permanent - Coldwater - Urfe Creek Upper
@ West Branch
a7 Wesas 174447 w No Creek D14: Tributary of Urfe Creek -
+ -- reel
HEC-RAS model started from scratch Permanent - Coldwater
D15: Urfe Creek -
48 WC#44 | 17+965 to 18+007 g |N° af " - Creek 39 Urfe Creek Upﬁer
HEC-RAS model started from scratc Permanent - Coldwater East Branc
49 WC#45 18+443 - - Ditch
Notes:

1- All the data related to Flow/Thermal Regime has been taken from Fish and Fish Habitat - Impact Assessment Report (LGL April 2016)

2- All data related to Subwatershed ID and and TRCA tributary Names has been taken from the following reports:
Rouge River Watershed, hydrology update, Final Report, TRCA, June 2001
2012 Duffins Creek Hydrology Update, Finla Report, TRCA, February 2013

3 - Cells highlighted in blue represent creeks identified by LGL
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2.2. Soils

Review of Ontario Geological Survey maps shows that the study area located within Rouge River mainly falls
under till soil group with some sections along major creeks falling in clay, silt, sand, gravel, which may contain
organic remains. Also, a section between McCowan Road and Markham Road is located in sand soil groups.

Refer to Figure 2.1 in Appendix A.

Study of Ontario Geological Survey maps shows that the study area within the Duffins Creek watershed is located
in till soil group except a small part between York Durham Line and North Road situated in clay, silt, sand, gravel,
which may contain organic remains. The general slope of the crossing subwatersheds along 407 TWY is
northern-southern with an average slope of 4.8%. The review of Duffins Creek hydrology report and Google Maps

show the dominate land use in the study area is Agricultural lands. Refer to Figure 2.2 in Appendix A.

2.3. Rainfall Data

The 12-hour AES design storm was selected by TRCA for application in the Rouge River, Petticoat Creek and
Duffins Creek watersheds hydrologic modelling. As noted in the documentations received from TRCA for the
hydrologic modelling of all watersheds, the AES distribution was selected over both the U.S. Soil Conservation

Service (SCS) and Chicago distributions, as it is more suitable for a Southern Ontario study area.

Additionally, the design of storage facilities designed for the purpose of this study considers both storm events,
4hr Chicago and 12hr AES and comparison of modelling results is summarized in several tables in the report.
The 12hr AES remains the design storm per TRCA'’s hydrologic modelling of the watershed and the 4hr Chicago
is used to comply with the MTO criteria. The rainfall files were developed in VO2 using the latest IDF curves
provided by MTO for 407 ETR and Brock Rd (refer to IDF Curve Look-up, MTO included in Appendix B).

VO2 modelling simulation order is as follows:
e Simulation 1: 2-yr 12hr AES (or Chicago 4-hr)
e Simulation 2: 5-yr 12hr AES (or Chicago 4-hr)
o Simulation 3: 10-yr 12hr AES (or Chicago 4-hr)
e Simulation 4: 25-yr 12hr AES (or Chicago 4-hr)
e Simulation 5: 50-yr 12hr AES (or Chicago 4-hr)

e Simulation 6: 100-yr 12hr AES (or Chicago 4-hr)

5 Py
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2.4. Existing Drainage Infrastructure

Parsons undertook a review of background information received from the 407 ETR and City of Markham.
Drawings used as reference in this project are included in Appendix A. Table 2.2 and 2.3 in Appendix A

summarize the major creek crossings along 407 ETR within the project limits of the proposed 407 TWY.

There is also number of existing ponds along the existing 407 ETR corridor, on the north and south side of the
407 ETR. A review of available SWM reports was undertaken to determine flows from these ponds that would
eventually be conveyed through the 407 TWY ROW. A summary of data reviewed is in included in Table 2.4 in
Appendix A. No SWM Pond reports were available for the existing 407 ETR ponds.

3. HYDROLOGIC ANALYSIS — EXISTING CONDITION

Watershed maps for Rouge River, Petticoat Creek and Duffins Creek Watersheds and hydrologic models, as
well as rainfall files for each watershed were provided by TRCA for the purpose of this study. Figures 3.1 and

3.2, included in Appendix B show the watersheds digitized in CAD using original maps from TRCA.

The proposed transitway sub-areas were delineated from the larger watershed as shown Figure 3.3 and sketch
SK-1 in Appendix B. The transitway sub-areas were delineated assuming a constant width of 19m, using the
widest typical road cross-section available for the proposed 407 TWY. The input modelling parameters for each
transitway sub-area were set to match the original VO2 input parameters per TRCA. Tables 3.1 to 3.3 in
Appendix B show the parameters used in the TRCA model for each watershed. In cases where the larger
subwatershed is modelled as a Standhyd, the same command was used for the analysis of the TWY sub-areas;
however, the imperviousness was adjusted to 20%. Similarly, where the larger subwatershed is modelled as a
NASHYD/WILLHYD, the same command and input parameters were used to define the transitway sub-area, to

be conservative.

3.1. Rouge River Watershed

The hydrologic model and watershed map for the Rouge River watershed were provided by TRCA. The relevant

subwatersheds for the present study are highlighted in Figure 3.1 in Appendix B.

Hydrologic modeling for the Rouge River was based on three Visual OTTHYMO (VO2) models received from
TRCA. Due to the size and complexity of the Rouge River watershed, TRCA has divided the complete regional
model into subwatershed or reach models. The proposed transitway crosses the middle reach of Rouge River,
as well as Little Rouge Creek; thus, the “Middle Rouge” and “Little Rouge” VO2 models were reviewed under

existing conditions. The proposed transitway also crosses the lower reach of the Rouge River, but the TRCA did

10 D=
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not provide a separate model for this segment of the river. To ensure that all components of the river were
accounted for in the hydrologic analysis, the Regional VO2 model, which includes the lower reach and all

tributaries, was used.

For the existing conditions analysis, each catchment area crossed by the proposed transitway was subdivided to
represent areas upstream, downstream, and part of the future transitway right-of-way. The sum of these areas is

equal to the total area for each affected catchment area (refer to Figure 3.3 and Table 3.4 in Appendix B).

Updated schematics of Little Rouge, Middle Rouge, and Regional models (existing condition) are shown in Visual
OTTHYMO Modelling Schematics 1 and 2 included in Appendix B.

Table 3.5 summarizes the existing condition peak flows generated by each transitway sub-area within Rouge
sub-watershed. Visual OTTHYMO Modelling Schematic 3.1 used for the existing condition hydrologic analysis

of the 407 TWY sub-areas, as well as model output files are included in Appendix B.

3.2. Petticoat Creek Watershed

The hydrologic model and watershed map for the Petticoat Creek watershed were provided by TRCA. The
relevant subwatersheds for the present study as highlighted in Figure 3.2 in Appendix B. Table 3.6 in Appendix

B shows the delineation of relevant sub-catchments used for the hydrologic analysis of the 407 TWY sub-areas.

Similar to the analysis undertaken for Rouge sub-watersheds, transitway sub-areas were delineated within
Petticoat Watershed. Table 3.7 summarizes the existing condition peak flows generated by each transitway sub-
area within Petticoat sub-watershed. Visual OTTHYMO Modelling Schematic 3.1 used for the existing condition

hydrologic analysis of the 407 TWY sub-areas, as well as model output files are included in Appendix B.

3.3. Duffins Creek Watershed

Similarly, TRCA provided us with all the data pertinent to the watershed characteristics (model was provided in
VH3). The methodology for subcatchment separation was performed as described in the previous section. Refer
to Figure 3.3 and Table 3.8 in Appendix B.

Duffins watershed uses unit rates formulas for the determination of allowable peak flows within each sub-

watershed. Refer to Table 3.9 for allowable rates.

T ty=
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Table 3.5: Modelling Results - Existing Condition Peak Flows (m?/s) - 407 TWY Sub-Areas (Rouge River Watershed-12hr AES)

TWY Sub-Area 318- 314- 312- 614- 604- 620- 521- 522- 511- 513-
TWY TWY TWY TWY TWY TWY TWY TWY TWY TWY
V02 ID 318 314 312 614 604 620 521 522 511 513

3 & A (ha)
5 e 2-yr 0.029 0.027 0.010 0.029 0.068 0.014 0.024 0.013 0.013 0.013
c = 5-yr 0.045 0.042 0.017 0.046 0.107 0.023 0.037 0.020 0.022 0.021
29 10-yr 0.058 0.055 0.022 0.057 0.135 0.029 0.047 0.026 0.028 0.027
- 25-yr 0.074 0.070 0.029 0.074 0.172 0.037 0.061 0.034 0.036 0.035
50-yr 0.087 0.084 0.035 0.087 0.205 0.044 0.071 0.041 0.043 0.041
100-yr 0.102 0.096 0.040 0.099 0.235 0.051 0.081 0.047 0.050 0.047

Table 3.7: Modelling Results - Existing Condition Peak Flows (m?3/s) - 407 TWY Sub-Areas (Petticoat Creek Watershed-12hr AES)

Return Period
(12hr-AES)

TWY Sub-Area 1-TWY 2-TWY
VO2 ID 1 2
A (ha)
2-yr 0.007 0.006
5-yr 0.011 0.010
10-yr 0.014 0.013
25-yr 0.018 0.018
50-yr 0.021 0.021
100-yr 0.025 0.024




Table 3.9: Hydrologic Analysis 407 TWY Sub-Areas - Unit Flow Rates (Duffins Creek Watershed)

Unit Flow Rates 2012 Study, TRCA - Sub-catchment 7 (A = 3.19 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m®/s)

2-yr
100-yr

3.67
13.19

0.012

0.042

Unit Flow Rates 2012 Study, TRCA - Sub-catchment 8 (A =1.41 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m®/s)

2-yr
100-yr

3.67
13.19

0.005
0.019

Unit Flow Rates 2012 Study, TRCA - Sub-catchment 30 (A =2.11 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m®/s)

2-yr
100-yr

2.31
8.24

0.005
0.017

Unit Flow Rates 2012 Study, TRCA - Sub-catchment 31 (A = 0.78 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m®/s)

2-yr
100-yr

2.38
8.42

0.002
0.007

Unit Flow Rates 2012 Study, TRCA - Sub-catchment 34 (A = 1.35 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m3/s)

2-yr
100-yr

2.86
10.11

0.004

0.014

Unit Flow Rates

2012 Study, TRCA - Sub-c

atchment 35 (A = 2.07 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m®/s)

2-yr
100-yr

2.81
10.12

0.006
0.021

Unit Flow Rates

2012 Study, TRCA - Sub-c

atchment 38 (A =1.86 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m3/s)

2-yr
100-yr

2.36
8.50

0.004
0.016

Unit Flow Rates

2012 Study, TRCA - Sub-c

atchment 39 (A =0.73 ha)

Return Period

Q allowable (L/s/ha)

Q allowable (m®/s)

2-yr
100-yr

1.86
6.68

0.001
0.005
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4. HYDROLOGIC ANALYSIS - POST-DEVELOPMENT CONDITION
The proposed 407 TWY crosses several subwatersheds within Rouge, Petticoat and Duffins Creek. As a result of the
introduction of the 407 TWY existing drainage patterns are interrupted and conveyance of flow through the proposed
407 TWY ROW has to be provided. As previously discussed and as described in Figure 3.3 in Appendix B the
larger subwatersheds were subdivided between upstream areas, TWY sub-areas (areas allocated for the proposed
TWY) as well as downstream areas. Figure 4.1 and 4.2 in Appendix D show the TWY sub-areas delineated within

each watershed.

4.1. Analysis of Upstream Sub-Catchments

Twenty three (23) water crossings within the study limits are impacted by the proposed 407 TWY. TRCA provided the
hydraulic model for five (5) of these water crossings: WC 13, 15b, 15¢, 18 and 28 & 29, therefore no hydrologic
analysis is required for these. For the remaining eighteen (18), a hydrologic analysis of the drainage areas upstream
of the proposed 407 TWY was undertaken. Drainage area maps were delineated for all eighteen (18) water crossings

analyzed and maps are included in Figures 4.3 to 4.9 in Appendix C.

The original model parameters from TRCA were maintained in the hydrologic analysis and areas only were adjusted
to reflect the drainage boundary at the upstream side of the proposed 407 TWY. Chicago 4-hr distribution using
MTO’s IDF curves was used in this analysis and peak flows for all upstream areas are summarized in Table 4.1.
These flows will further be used in the HEC-RAS analysis of the proposed structures (refer to Section 6 of this

report).

Visual OTTHYMO Model Schematic 4.1 and 4.2 in Appendix C show the upstream catchment areas analyzed in
VO2. Model output files are included in Appendix C.

1 e
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Table 4.1: Visual Otthymo Modelling - Watercrossings - Determination of Upstream Flows

ROUGE WATERSHED WC ID 3 WC ID 4 WC ID 5 WC ID 11 WC ID 12 WC ID 15A WC ID 16
Return Period Watershed 314-A| Watershed 314-B |Watershed 314-C| Watershed 312-A |Watershed 312-B| Watershed 621-A
VO2 ID 10 VO2 ID 20 VO2 ID 30 VO2 ID 40 VO2 ID 50 VO2 ID 60 VO2 ID 16
DA= 61.45ha DA= 54.08ha DA=30ha DA= 18.57ha DA=24.8ha DA=32.02ha DA= 184.76ha
4hr Chicago-MTO 4hr Chicago-MTO 4hr Chicago-MTO 4hr Chicago-MTO 4hr Chicago-MTO 4hr Chicago-MTO 4hr Chicago-MTO
Q (m’fs) Q (m’fs) Q (m’fs) Q (m’fs) Q (m’s) Q (m’fs) Q (m’fs)
2-yr 2.00 1.76 0.98 0.03 0.04 1.50 9.39
5-yr 3.44 3.03 1.68 0.05 0.07 2.39 16.92
10-yr 4.13 3.64 2.02 0.07 0.10 3.47 20.34
25-yr 5.07 4.46 2.48 0.10 0.14 4.26 24.83
50-yr 5.76 5.07 2.81 0.12 0.16 4.84 28.14
100-yr 6.47 5.70 3.16 0.15 0.20 5.43 31.57
Check Flow 8.42 7.41 4.11 0.19 0.25 7.06 41.04
Reg 4.49 3.95 2.19 0.66 0.88 2.99
PETTICOAT WATERSHED WC ID 19 WC ID 20 WC ID 20A WC ID 21
Return Period Watershed 513-B| Watershed 513-C | Watershed 1-A Watershed 2-A
VO2 ID 80 VO2 ID 90 VO2 ID 100 VO2 ID 110
DA= 6.39 ha DA= 6.38 ha DA= 66.51ha DA= 29.8ha
4hr Chicago-MTO 4hr Chicago-MTO 4hr Chicago-MTO 4hr Chicago-MTO
Q (m’s) Q (m’fs) Q (m’s) Q (m’fs)
2-yr 0.03 0.03 0.32 0.13
5-yr 0.06 0.06 0.57 0.23
10-yr 0.08 0.08 0.77 0.32
25-yr 0.10 0.10 1.04 0.43
50-yr 0.12 0.12 1.26 0.52
100-yr 0.15 0.15 1.49 0.62
Check Flow 0.19 0.19 1.94 0.80
Reg 0.47 0.47 5.22 2.25
DUFFINS WATERSHED WC ID 30 WC ID 35 WC ID 36 WC ID 37 WC ID 41 WC ID 43 WC ID 44
Return Watersheds 8-A | Watersheds 30-A |Watersheds 31-A| Watersheds 34-A |Watersheds 35-A| Watersheds 38-A |Watersheds 39-A
Period VO2 ID 478 VO2 ID 487 VO2 ID 493 VO2 ID 499 VO2 ID 503 VO2 ID 514 VO2 ID 520
DA= 121.77ha DA= 68.82ha DA= 102.86ha DA= 109.71ha DA= 97.7%a DA= 207.47ha DA= 278.48ha
4hr Chicago 4hr Chicago 4hr Chicago 4hr Chicago 4hr Chicago 4hr Chicago 4hr Chicago
Q (m’s) Q (m’fs) Q (m’s) Q (m’fs) Q (m’fs) Q (m’fs) Q (m’s)
2-yr 0.55 0.11 0.18 0.19 0.20 0.43 0.30
5-yr 0.80 0.17 0.27 0.34 0.29 0.62 0.55
10-yr 0.97 0.24 0.36 0.46 0.40 0.75 0.75
25-yr 1.27 0.32 0.49 0.62 0.55 1.00 1.02
50-yr 1.46 0.38 0.59 0.75 0.66 1.21 1.23
100-yr 1.67 0.46 0.70 0.90 0.79 1.44 1.47
Check Flow 2.17 0.59 0.91 1.17 1.03 1.88 1.92
Reg 5.97 2.17 3.27 4.09 3.68 6.84 7.22
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4.2. Analysis of Transitway Sub-Areas

The drainage areas along the proposed TWY were delineated based on the high points and low points along the
road profile. Drainage Area Maps of TWY areas within Rouge, Petticoat and Duffins watersheds are shown in

Figure 4.1 and 4.2 in Appendix D.

The methodology for determining the outlet controlled rates for the TWY sub-areas (refer to SK-2 in Appendix D)

was conducted as follows:

In post-development condition the assumption is that sub-areas are draining from high points to low points,
in cases where a sub-area crosses a potential water feature, the strategy was to discharge at such point. If

this was the case the area was further subdivided.
o The resulting sub-areas could potentially cross-over two or more larger subwatersheds.

o For Rouge River the release rates are based on the pre-development peak flow for the transitway sub-area

within the larger subwatershed where the discharge point is located.

o The release rates are set at each sub-area based on the outlet/low point location using the unit rates for
Duffins Creek.

4.2.1. Post-Development Condition Uncontrolled (without SWM)

The post-development condition uncontrolled scenario was run to demonstrate the need of stormwater
management facilities within the study limits. Tables 4.2, 4.3 and 4.4 show the difference in peak flows between
the existing and post-development condition uncontrolled. Modelling results indicate that an overall significant
increase of approximately 6% to 466% is noted within Rouge and Petticoat watersheds. Higher increases of
approximately 2000% are noted in Duffins watershed due to more stringent criteria for quality control within this
watershed (unit rates). Modelling results indicate that SWM facilities are required to meet the existing/allowable
rates within each subwatershed, with the exception of Rouge subwatershed 318 where a decrease in peak flows
in noted due to areas being directed to subwatershed 314. Peak flows from areas 318-1 and 318-2 are proposed

to be discharged to existing pond ID R-4.

Visual OTTHYMO Model Schematic 4.3 and 4.4 in Appendix D show the uncontrolled scenario for the 407
TWY sub-areas analyzed in VO2. Model output files are included in Appendix D.

1 D=
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Table 4.2: Modelling Results - Proposed Condition without SWM Peak Flows (m 3/s) - 407 TWY Sub-Areas (Rouge River Watershed-12hr AES)

318 314 312 614 604
TWY Sub-Area

- D) 2"12" Q3F’]'_“E;‘6”' % Increase 2”12X (?3”:‘[”‘;‘6"' % Increase 2"1;" Q3F’]'_“2”6”' % Increase (éplzle,x %”i”‘;‘g” % Increase (g(p)zx %’626”' % Increase-
= A (ha)= 1.79 088 | P Qek [T 55 337 | oP Qe g 154 ] "o ek 57 305 | OP Qe T35y 577 ] rOP Qpea
% f 2-yr 0.029 0.025 -13.79% 0.027 0.097 259.26% 0.010 0.045 350.00% 0.029 0.086 196.55% 0.068 0.109 60.29%
58 5-yr 0.045 0.034 -24.44% 0.042 0.132 214.29% 0.017 0.062 264.71% 0.046 0.115 150.00% 0.107 0.148 38.32%
o 2 10-yr 0.058 0.040 -31.03% 0.055 0.157 185.45% 0.022 0.073 231.82% 0.057 0.135 136.84% 0.135 0.176 30.37%
o 25-yr 0.074 0.048 -35.14% 0.070 0.190 171.43% 0.029 0.089 206.90% 0.074 0.163 120.27% 0.172 0.213 23.84%

50-yr 0.087 0.055 -36.78% 0.084 0.215 155.95% 0.035 0.100 185.71% 0.087 0.185 112.64% 0.205 0.243 18.54%

100-yr 0.102 0.061 -40.20% 0.096 0.242 152.08% 0.040 0.113 182.50% 0.099 0.206 108.08% 0.235 0.271 15.32%

620 521 522 511 513
TWY Sub-Area

- D) (g;g‘ %’2"6‘;_”' % Increase g;ix Qspé”i‘g” % Increase g;;" QSF’Z'UZ”S”' % Increase cgplix QS”:‘L”H"' % Increase gplg" %pi‘g‘g” % Increase-
= A (ha)= 0.94 008 | P Qe 75 Toa | oP Qe 55 Tra ] oP Qe 50 085 | P Qe [ 55 520 | "OP Qpea
% f 2-yr 0.014 0.025 78.57% 0.024 0.035 45.83% 0.013 0.053 307.69% 0.013 0.028 115.38% 0.013 0.066 407.69%
58 5-yr 0.023 0.036 56.52% 0.037 0.047 27.03% 0.020 0.073 265.00% 0.022 0.040 81.82% 0.021 0.090 328.57%
o 2 10-yr 0.029 0.043 48.28% 0.047 0.056 19.15% 0.026 0.087 234.62% 0.028 0.048 71.43% 0.027 0.108 300.00%
o 25-yr 0.037 0.053 43.24% 0.061 0.068 11.48% 0.034 0.106 211.76% 0.036 0.059 63.89% 0.035 0.131 274.29%

50-yr 0.044 0.060 36.36% 0.071 0.077 8.45% 0.041 0.121 195.12% 0.043 0.067 55.81% 0.041 0.148 260.98%

100-yr 0.051 0.068 33.33% 0.081 0.086 6.17% 0.047 0.136 189.36% 0.050 0.076 52.00% 0.047 0.167 255.32%

Table 4.3: Modelling Results - Proposed Condition without SWM Peak Flows (m */s) - 407 TWY Sub-Areas (Petticoat Creek Watershed-12hr AES)

Return Period

(12hr-AES)

TWY Sub-Area ! 2

Vo315 Qpl'ex Qpﬁ‘w' % Increase Q;—ex Q"é‘gc"' % Increase:

A (ha)= 0.96 1.13 ProP Qpea 07 1.18 Prop Qpeak
2-yr 0.007 0.031 342.86% 0.006 0.034 466.67%
5-yr 0.011 0.042 281.82% 0.010 0.046 360.00%
10-yr 0.014 0.049 250.00% 0.013 0.054 315.38%
25-yr 0.018 0.059 227.78% 0.018 0.066 266.67%
50-yr 0.021 0.067 219.05% 0.021 0.076 261.90%
100-yr 0.025 0.075 200.00% 0.024 0.084 250.00%




Table 4.4: Modelling Results - Proposed Condition without SWM Peak Flows (m 3/s) - 407 TWY Sub-Areas (Duffins Creek Watershed-12hr AES)

= 7 8 30 31 34
o ~ TWY Sub-Area
’q:) ﬂ Qallowable Qp—unctrl % Increase Qallowable Qp-unctrl % Increase Qallowable Qp—unctrl % Increase Qallowable Qp-unctrl % Increase Qallowable Qp—unctrl % Increase
o< V02 ID - 70 - 80 - 300 - 311 - 311

L Pro Pro Pro Pro Pro
£z A (ha)= 3.19 2.75 P Qpeak 77 243 P Qpea [—577 0.78 P Qea 575 0.40 P Qpeak 575 0.40 P Qpea
[opa 2-yr 0.012 0.084 600.00% 0.005 0.071 1272.06% 0.005 0.023 371.88% 0.002 0.012 546.41% 0.004 0.038 884.20%
o 100-yr 0.042 0.223 430.95% 0.019 0.172 824.84% 0.017 0.061 250.85% 0.007 0.032 387.24% 0.014 0.099 625.35%

35 38 39

B~ TWY Sub-Area
= 0 Qallowable Qp—unctrl 0, Qallowable Qp-unctrl 0, Qallowable Qp—unctrl 0,
I3 Ii(J Vo2 D 350 % Increase 381 % Increase 391 % Increase:-

o - Pro - Pro - Pro
g ﬁ A (ha)= 207 273 p Qpeak 1.86 1.00 p Qpeak 0.73 102 P Qpeak
[opa 2-yr 0.006 0.077 1183.33% 0.004 0.031 606.21% 0.001 0.029 2035.81%
o 100-yr 0.021 0.190 804.76% 0.016 0.085 437.63% 0.005 0.071 1355.99%
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4.2.2. Post-Development Condition with SWM

A hydrologic analysis was undertaken for the project to quantify the amount of storage required to achieve the

allowable discharges within each subwatershed. This section discusses the post-development condition controlled
scenario undertaken for the transitway sub-areas. In addition, five stations are proposed along the study limits and

their stormwater management strategy is presented in Section 5 of this report.

The transitway sub-areas delineated along the proposed 407 TWY alignment are shown in Figures 4.1 and 4.2 in
Appendix D. The drainage area at each transitway outlet is less than 5 ha, therefore wet ponds are not feasible to
be constructed to provide quality and quantity control for the paved area of the runningway. A treatment train
approach is implemented consisting of grassed embankments to promote sheet flow, grassed swales on both
sides of the transitway and enhanced grassed swales/dry ponds located before each outlet from the transitway.
The drainage strategy of the 407 TWY sub-areas within each subwatershed including details related to discharge

points of each swale as well as quantity control criteria are presented in Table 4.5 in Appendix D.

4.2.2.1. Proposed Enhanced Swales

Grassed swales are proposed along the entire length of the transitway. Since the swales will follow the slope of the
road, which in some instances is steep, segments of enhanced swales are proposed before any stormwater
discharge to a watercourse or any other type of outlet. The enhanced swales would cover approximately 50 m
length and are designed to have a trapezoidal cross-section, flat bottom (1 m wide), 3:1 side slopes and a depth of
1.5 m. A longitudinal slope of maximum 0.2% is proposed for all swales to provide settlement of sediment and to
reduce flow velocities from upstream segment. In order to increase the time of flow in the swales and to promote
infiltration at the same time, two cells were designed with a 0.5 m layer of clear stone covered by 0.3 m of topsail
below the invert of the swale. The enhanced swales were designed in a form of dry ponds with a formal outlet
control structure to provide quality and quantity control for transitway sub-areas. The outlet is comprised of a 100
mm perforated pipe proposed to be installed at the bottom of each swale that is further connected to a
hickenbottom structure equipped with a 75 mm orifice plate. Swale details (plan view, cross-sections and
longitudinal profile) are shown in SK-3 in Appendix D. The maximum volume that can be stored in an enhanced
swale is calculated to be 412.5 m3. The controlled discharge rate from the swale was calculated to be 0.015 m3/s
using the orifice equation (75 mm diameter) — refer to Table 4.6 in Appendix D. For modelling purposes, it is
considered that the swale volume used is maximized, and the maximum discharge would be 0.015 m?/s. Modelling
results indicate that in some instances the volumes required could be less than the maximum volume provided by
the swale; a smaller head would result in less discharge at the outlet as shown in the results. Our approach is

conservative since we are using the minimum allowable orifice and providing more storage than required.
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Tables 4.7, 4.8 and 4.9 in Appendix D show the quantity control strategy for each swale. Figure 4.1 and 4.2 in
Appendix D show the location of all swales identified along the transitway. In instances where the volume required
exceeds 412.5 m3, additional swales are proposed to provide the required volume (one example is ES-1 where

storage required is 700 m3; two swales ES-1a and ES-1b are designed to provide 825 m3 maximum storage).

Flows generated by the 25 mm Chicago 4hr event vary between 0.001 m3/s and 0.003 m3/s for each swale as
shown in Table 4.5 in Appendix D. Considering the swales have a maximum 0.2% longitudinal slope velocities in
the swale are approximately 0.13 m/s which is less than 0.5 m/s as required by TRCA (see Table “25mm 4hr

Chicago event” in Appendix D).

4.2.2.2. Summary of Modelling Results

Based on the quantity controls identified in Tables 4.7, 4.8 and 4.9 in Appendix D, modelling results for the
transitway sub-areas within each subwatershed were summarized in Tables 4.10, 4.11 and 4.12 to show the
results of the hydrologic analysis for all conditions analyzed. The results indicate that no increases are expected
within Rouge and Petticoat Watersheds. Increases are noted within Duffins watershed (Subwatershed 8, 31 and
39) due to the extremely low allowable release rates (based on units-rates formulas) and the minimum orifice size
of 75 mm at the outlet of the proposed swales, although sufficient volume is provided in the swales. The increases
vary between 0.001 m¥s and 0.004 m%s at the outlet of the swales compared to the allowable rates. These
increases can be considered small and do not pose significant erosion/scour impacts at the outlets. Velocities
could be further mitigated with vegetated outlets or energy dissipaters. Parsons looked at the feasibility of
enlarging the footprint of the enhanced swales to lower the hydraulic head of the 75 mm orifice and found that the
area of ponding would be larger than the transitway segment itself. During detailed design, it is recommended that
a more detailed analysis be carried out to determine an optimum swale cross-section/head-discharge-storage

relationship to avoid these increases.

Pumping is required at three locations within (within Rouge sub-watershed 614 and 522 and Petticoat
subwatershed 1) where the TWY alignment goes underground. Refer to details in Figure 5.1 and 5.3 in Appendix

E. The peak flows at these locations are summarized in Tables 4.10 and 4.11 in Appendix D.

The stormwater management strategy recommends that flows from several enhanced swales be directed to the
existing 407 ETR ditches and ultimately to existing ponds. Ponds LR-1, LR-5, WD-2 and G1 were identified as
possible outlets. It is recommended that the capacity of existing 407 ponds to be assessed during detailed design

to confirm if sufficient capacity exists in the ponds for additional flows.

o
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Visual OTTHYMO Model Schematic 4.5 and 4.6 in Appendix D show the post-development condition with SWM
scenario for the 407 TWY sub-areas analyzed in VO2. Model output files are included in Appendix D.
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Table 4.10: Modelling Results - Proposed Condition with SWM Peak Flows (m 3/s) - 407 TWY Sub-Areas (Rouge River Watershed-12hr AES)

[1] 2
TWY Sub-Area 318 314 312 614 604 e
- T Dot et | Josron 196 Increaset o2 { et | Joaoo o6 Increaser— 3 Sounn | Jun op Increase|— e S | dumn 06 Inorease( —ae Sl | Joap o6 Increasey— 2
= A (ha)= 1.79 0.88 o R 3.37 537 | P7OP Queak —77 154 151 ] TP Qeeak 7 3.03 503 ] OP Qeea o7 3.77 550 | rOP Qeeak 775
o f 2-yr 0.029 0.025 0.025 -13.79% 0.027 0.097 0.014 -48.15% 0.010 0.045 0.009 -10.00% 0.029 0.086 0.011 -62.07% 0.068 0.109 0.010 -85.29% 0.033
g g 5-yr 0.045 0.034 0.034 -24.44% 0.042 0.132 0.019 -54.76% 0.017 0.062 0.013 -23.53% 0.046 0.115 0.015 -67.39% 0.107 0.148 0.014 -86.92% 0.044
o 2 10-yr 0.058 0.040 0.040 -31.03% 0.055 0.157 0.023 -58.18% 0.022 0.073 0.015 -31.82% 0.057 0.135 0.018 -68.42% 0.135 0.176 0.016 -88.15% 0.052
o 25-yr 0.074 0.048 0.048 -35.14% 0.070 0.190 0.028 -60.00% 0.029 0.089 0.018 -37.93% 0.074 0.163 0.022 -70.27% 0.172 0.213 0.020 -88.37% 0.063
50-yr 0.087 0.055 0.055 -36.78% 0.084 0.215 0.031 -63.10% 0.035 0.100 0.021 -40.00% 0.087 0.185 0.025 -71.26% 0.205 0.243 0.022 -89.27% 0.071
100-yr 0.102 0.061 0.061 -40.20% 0.096 0.242 0.035 -63.54% 0.040 0.113 0.023 -42.50% 0.099 0.206 0.028 -71.72% 0.235 0.271 0.025 -89.36% 0.079
3
TWY Sub-Area 620 521 522 5220 511 513
. T Syt et | Do 96 Increaset — b2 ounet | Joao o6 Increaser—2oe g | Jown o6 Increaser—Joont 1 dwex | et | Foaron op Increaser— o2t Jounan | doass o6 Increase
= A (ha)= 0.04 0.78 075 | "1OP Qpeak 7 1.04 I i 1.74 515 ] PrOP Qeeak —7 o5 1.60 0.85 05| PrOP Queak —27 2.20 550 | FTOP Qpeak
o f 2-yr 0.014 0.025 0.005 -64.29% 0.024 0.035 0.008 -66.67% 0.013 0.053 0.001 -92.31% 0.046 0.013 0.028 0.006 -53.85% 0.013 0.066 0.011 -15.38%
g g 5-yr 0.023 0.036 0.007 -69.57% 0.037 0.047 0.011 -70.27% 0.020 0.073 0.002 -90.00% 0.063 0.022 0.040 0.008 -63.64% 0.021 0.090 0.015 -28.57%
o 2 10-yr 0.029 0.043 0.009 -68.97% 0.047 0.056 0.013 -72.34% 0.026 0.087 0.002 -92.31% 0.076 0.028 0.048 0.010 -64.29% 0.027 0.108 0.018 -33.33%
o 25-yr 0.037 0.053 0.011 -70.27% 0.061 0.068 0.015 -75.41% 0.034 0.106 0.002 -94.12% 0.093 0.036 0.059 0.012 -66.67% 0.035 0.131 0.021 -40.00%
50-yr 0.044 0.060 0.012 -72.73% 0.071 0.077 0.017 -76.06% 0.041 0.121 0.003 -92.68% 0.106 0.043 0.067 0.013 -69.77% 0.041 0.148 0.024 -41.46%
100-yr 0.051 0.068 0.013 -74.51% 0.081 0.086 0.020 -75.31% 0.047 0.136 0.003 -93.62% 0.118 0.050 0.076 0.014 -72.00% 0.047 0.167 0.027 -42.55%

W Flows from Areas 614-1, 614-2, and 614-3 are to be pumped to Markham Rd.
) Flows from Area 604-3 are accounted for in the Ninth Line SWM Pond analysis.
B Flows from Area 522-1 are reported in this table; Areas 522-2 and 522-3 are accounted for in the Donald Cousens SWM Pond analysis (pumping required).

Table 4.11: Modelling Results - Proposed Condition with SWM Peak Flows (m 3/s) - 407 TWY Sub-Areas (Petticoat Creek Watershed-12hr AES)

TWY Sub-A ! 2"
upb-Area

V02 = Q;—ex prfcm Q7p-2p£op % Increase sz(;J(r)np

° Pro

= A (ha)= 0.96 1.13 1.13 P Qpeak — 70

& < 2-yr 0.007 0.031 0.004 | -42.86% 0.034

£z 5-yr 0.011 0.042 0.005 | -54.55% 0.046

g =) 10-yr 0.014 0.049 0.007 | -50.00% 0.054
25-yr 0.018 0.059 0.008 | -55.56% 0.066
50-yr 0.021 0.067 0.009 | -57.14% 0.076
100-yr 0.025 0.075 0.010 | -60.00% 0.084

“ Flows from Area 2-1 and 2-2 require pumping.




Table 4.12: Modelling Results - Proposed Condition with SWM Peak Flows (m 3/s) - 407 TWY Sub-Areas (Duffins Creek Watershed-12hr AES)

B Flows from Area 34-1 and 34-2 are accounted for in the Whites SWM Pond analysis.

o 7 8 30 31 3415]
o~ TWY Sub-Area
5 & Qallowable Qp—unctrl Qp—prop % Increase Qallowable Qp—unctrl Qp—prop % Increase Qallowable Qp—unctrl Qp—prop % Increase Qallowable Qp—unctrl Qp—prop % Increase onnd
o < V02 ID - 70 700 - 80 800 - 300 3000 - 311 730 3400
- P P P P
s A (ha)= 319 575 575 | P1OP Qpeak 77 548 75| T1OP Qpeak =7 0.78 075 | "OP Qpeak 53 0.40 520 | PrOP Qpea —7—-
o 2 2-yr 0.012 0.084 0.009 -25.00% 0.005 0.071 0.008 54.60% 0.005 0.023 0.005 0.00% 0.002 0.012 0.003 61.60% 0.038
@ 100-yr 0.042 0.223 0.022 -47.62% 0.019 0.172 0.020 7.54% 0.017 0.061 0.012 -30.98% 0.007 0.032 0.006 -8.64% 0.099
35 38 39
° ~ TWY Sub-Area
5 & Qallowable Qp—unctrl Qp—prop % Increase Qallowable Qp—unctrl Qp—prop % Increase Qallowable Qp—unctrl Qp—prop % Increase
o < V02 ID - 350 3500 - 381 734 - 391 735
- P P P
g T~ A (ha)= 2.07 2.73 2.73 rOP Qpear 1.86 1.00 1.00 rop Qpeak 0.73 102 102 rop Qpeak
o 2 2-yr 0.006 0.077 0.010 66.67% 0.004 0.031 0.004 -8.88% 0.001 0.029 0.004 194.59%
@ 100-yr 0.021 0.190 0.025 19.05% 0.016 0.085 0.010 -36.75% 0.005 0.071 0.009 84.56%
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5. STORMWATER MANAGEMENT

5.1. Stormwater Management Criteria

The TRCA's criteria for stormwater management quantity, quality and erosion control are as follows:

Table 5.0. Stormwater Management Criteria

Rouge Watershed: match post-development peak flows to pre-development levels for all return
periods analyzed (TRCA Stormwater Management Criteria, V 1.0, Aug 2012)

Duffins Watershed: post-development peak flows were controlled to levels set by allowable unit
flow rates based on the TRCA’s Unit Flow Rate (2012 Duffins Creek Hydrology Update, Final
Report, Feb 2013)

Quantity Control

Enhanced protection (Level-1) criteria to determine the minimum permanent pool size for wet
Quality Control | pond facilities

Table 3.2 of the Stormwater Management Planning and Design Manual (MOECC, 2003)

25mm attenuation for 48 hours (Rouge)

(TRCA Stormwater Management Criteria, V 1.0, Aug 2012)

25mm attenuation for 120 hours (Duffins)

(Duffins Watershed - criteria for developments within Seaton Lands)

5 mm retention for each station area, as per TRCA SWM Criteria (2012)

Erosion Control

Thermal 3m permanent pool depth and others (e.g: cooling trenches)
Considerations | (Guidance for Development Activities in Redside Dace Protected Habitat , MNRF V 1.1 (2014)

5.2. Proposed Stormwater Management Strateqy

The proposed strategy is included in Figure 4.1 and 4.2 in Appendix B. For the TWY areas the strategy was to
implement enhanced swales and dry ponds because the subareas were less than the 5.0ha requirement of wet

ponds.

5.2.1. Transitway Sub-Areas

Quantity control requirements were discussed in Section 4.2.2 of this report. In addition, 80% TSS removal is
required for stormwater flows generated by the transitway subareas. As previously noted a treatment train approach
is implemented consisting of grassed embankments to promote sheet flow, grassed swales and enhanced grass

swales/dry ponds located before each outlet from the transitway.

Grassed swales are proposed along the entire length of the transitway. Since the swales will follow the slope of the
road, which in some instances is steep, segments of enhanced swales are proposed before any stormwater
discharge to a watercourse or any other type of outlet. The enhanced swales would cover approximately 50m length
with a longitudinal slope of 0.2% to provide settlement of sediment and to lessen the flow velocities from upstream
segment. In addition, in order to increase the time of flow in the swales and to promote infiltration at the same time,

two cells were designed with a 0.5m layer of clear stone covered by 0.3m of topsoil.
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To support our use of enhanced swales and to prove the efficiency of the enhanced swales for transitway sub-areas,
Parsons undertook a literature review (see reference materials 11 to 14 at the end of this Report). The removal
efficiency of grassed swales is noted in a number of reference materials. As noted in Reference 11 (“Highway Runoff
Water Quality Literature Review, MAT-92-13, MTO Research and Development Branch, April 1992") and Reference
12 (“Highway 407 East Phase 2, Stormwater Management Plan Framework, Condition 7, EAB File EA-05-08,
October 2013, revised March 2014, Final Draft) the enhanced grassed swales can achieve between 76% and 90%

reduction in total suspended solids generated by highway runoff.

Oil grit-separators (OGS) are well known for their application in urban areas where there is limited space for
stormwater management facilities. They are most likely to be used in defined impervious areas where the storm
runoff is concentrated and collected in a piped system. However, as also noted in reference 12 (“Highway 407 East
Phase 2, Stormwater Management Plan Framework, Condition 7, EAB File EA-05-08, October 2013, revised March
2014, Final Draft) MTO has not used OGS along highways primarily due to the initial cost of the units, the relatively
small drainage area that can be treated by each units and the on-going maintenance requirements. In addition, the

units provide only 50% TSS removal as indicated by the New Jersey Department of Environmental Protection.

Due to the reasons listed above, Parsons recommends the use of treatment train approach consisting of grassed
embankments, grassed swales and enhanced grassed swales to provide quality and quantity control of transitway

sub-areas.

5.2.2. Proposed 407 TWY Stations

Five stations will be located along the proposed length of the transitway, at the following locations: Markham Road,
Ninth Line, Donald Cousens Parkway, Whites Road, and Brock Road. Parsons undertook a preliminary hydrologic
analysis to determine volume requirements for stormwater management facilities. The drainage area maps of all

stations are included Figures 5.1 to 5.5 in Appendix E.

The VO2 modelling has been undertaken assuming one area that combines all areas shown in each map noted

above. The methodology is presented below as follows:
Existing condition
o identified TRCA subwatershed were station will be located
o used the TRCA VOZ2 input parameters of each specific subwatershed, per Table 3.1 in Appendix B

o if Standhyd is used in the TRCA-existing condition, we used 20% imperviousness since land is currently not

developed
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Post-Development Condition

e all stations are modelled as Standhyd assuming TIMP=90% and XIMP=50%

e drainage area will be the total contributing drainage area as shown in Figures 5.1 t0 5.5 in App B.

o all the other parameters are per TRCA’s VO2 model

Results of existing and post-development condition hydrologic analysis for each station are included in Table 5.1 to

Table 5.7 in Appendix E. Modelling Schematics as well as VO2 model output files of each stations are also

included in Appendix E.

The proposed stormwater management facilities are shown in Figures 5.1 to 5.5 and the design details are shown

in Tables 5.1(a to f) to 5.7(a to f) in Appendix E. The SWM strategy includes wet ponds with controlled structures

consisting of multiple orifices and/or weirs. A hydrologic analysis has been undertaken for each site and modelling

results show no increase in post-development peak flows compared to existing levels (Rouge) or allowable.

5.2.2.1. Markham Road Station

Markham Road station has a total catchment area of 6.87 ha. Table 5.1g provides a tabular summary of the

drainage areas at the station.

Table 5.1g. Summary of Markham Road Station Drainage Areas

Post-Development

I?Arf;gal%e ?\}_r;? Imper\/(ilc:':? Area* Notes
Development of this area is outside the scope of the Transitway
A-1 0.76 0.68 | development; however, a 90% imperviousness was assumed for the
post-development condition
A-2 3.62 3.26
A-3 042 0.38
A-4 0.49 0.44
A-5 0.28 0.25
A-6 0.86 0.77
A-7 0.78 -
Station 791 5.78 For an area of 7.21 ha, the 5 mm retention volume (TRCA SWM
Total ' ' Criteria, 2012) is 360.5 m2.

*Assumed 90% imperviousness for developed areas, except A-7 which will remain pervious after development.

Development of the station land significantly increases peak flow rates during storm events, as indicated in Table

5.1h.
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Table 5.1h. Comparison of Pre-Development and Post- Development (Uncontrolled) Release Rates at
Markham Road Station

Pre-Development Post-Development Increase from Allowable (Pre-Development) Peak
VA 1S Peak Flow Peak Flow (Uncontrolled) it Betbamlgnen
Return Period (Uncontrolled) Peak Flow
(m3/s) (m3/s) (%)
2-yr 0.145 0.347 139.31%
S-yr 0.228 0.467 104.82%
10-yr 0.294 0.545 85.37%
25-yr 0.374 0.644 72.19%
50-yr 0.437 0.717 64.07%
100-yr 0513 0.789 53.80%

Two enhanced swales and a wet pond are proposed to provide quality and quantity control for Markham Road
Station. The enhanced swales, each with a total available volume of 412.5 mé, will control flows from drainage areas
A-4 (0.49 ha) and A-7 (0.78 ha), as geographic constraints do not allow for these areas to connect to SWMF-1, which
will serve the remaining drainage area of 5.94 ha. SWMF-1 is an extended detention wet pond with a total available
volume of 4801 mé. The permanent pool has an average depth of 1.6 m and a volume of 1336 m3 for quality control;
this volume is larger than that required to meet the 5 mm retention criteria for erosion control. Table 5.1d in
Appendix E shows the design parameters of the proposed pond. Details of the outlet structure, as well as the stage-
storage, stage-discharge relationships of the pond are included in Table 5.1e in Appendix E. Table 5.1f in
Appendix E shows that the orifice size required to attenuate the 25mm in 24hr is 90 mm. Therefore, to provide the
erosion control the pond will be equipped with a 90 mm orifice (invert elevation of 179.06 m). To achieve the quantity

control requirements one additional orifice is proposed:
e  Orifice #2: dia = 440mm, invert elevation = 179.63 m

Storage and discharge characteristics of this facility are summarized in Table 5.1i.
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Table 5.1i. Storage and Discharge Characteristics of SWMF-1

SWMF-1 CHARACTERISTICS | Overall Post | Decrease Post-
Pre-Development
12hr AES Peak Flows Storage Release Development Development
Return (allowable rates) Available Rafe (Controlled) Controlled to
Period Peak Flows Allowable
(m?3/s) (m3) (m3/s) (m?3/s) (%)
2-yr 0.145 1300 0.113 0.118 -22.88%
5-yr 0.228 1560 0.187 0.184 -23.91%
10-yr 0.294 1748 0.226 0.235 -25.11%
25-yr 0.374 1967 0.304 0.313 -19.49%
50-yr 0.437 2113 0.366 0.378 -15.61%
100-yr 0.513 2257 0.425 0.437 -17.39%

A 975 mm STM outlet pipe is proposed for SWMF-1. It was sized to convey uncontrolled flows from the pond in case
of clogging or emergency. The 950 mm weir at the top of the outlet structure (invert elevation of 179.87 m) serves as
an emergency overflow spill for the pond. An emergency overflow spillway is also provided on the east side of the

pond, so that the pond will not overtop if the outlet pipe is blocked.

The pond is equipped with bottom draw pipe connected to the outlet structure.

5.2.2.2. Ninth Line Station
Table 5.2g provides a tabular summary of the drainage areas at Ninth Line Station.

Table 5.29. Summary of Ninth Line Station Drainage Areas

Drainage | Area Post-Development

Area ID (Ha) Imperv(iat; Area* Notes
A-1 Development of this area is outside the scope of the Transitway
1.69 1.52 | development. On-site quality and quantity control are to be provided
separately when this area is developed.
A-2 0.47 0.42
A-3 0.68 - | This area will not be developed as part of the Transitway project.
A-4 0.75 0.68
A-5 5.14 4.63
A-6 0.40 0.36
Station 9.13 761 Fo.r an area of 9.13 ha, the 5 mm retention volume (TRCA SWM
Total Criteria, 2012) is 456.5 m?3.
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*Assumed 90% imperviousness for developed areas, except for A-3 which will not be developed as part of this
project.

Development of the station land significantly increases peak flow rates during storm events, as indicated in Table
5.2h.

Table 5.2h. Comparison of Pre-Development and Post- Development (Uncontrolled) Release Rates at Ninth

Line Station
19hr AES Pre-Development Post-Development Increase from Allowable to Post-Development
Return Period Peak Flow Peak Flow (Uncontrolled) (Uncontrolled) Peak Flow
(m3/s) (m3/s) (%)

2-yr 0.146 0.370 153.42%
5-yr 0.230 0.501 117.83%
10-yr 0.297 0.589 98.32%
25-yr 0.378 0.699 84.92%
50-yr 0.442 0.781 76.70%
100-yr 0.519 0.864 66.47%

One enhanced swale and a wet pond are proposed to provide quality and quantity control for Ninth Line Station. The
enhanced swale, which has a total available volume of 412.5 m?3, will control flows from drainage area A-2 (0.47 ha)
because geographic constraints do not allow for these areas to connect to SWMF-2. SWMF-2 will provide quantity
and quality control for drainage areas A-4 through A-6, as well as drainage area 604-3 from the transitway (1.18 ha);
a total catchment area of 7.47 ha. SWMF-2 is an extended detention wet pond with a total available volume of 6242
mé. The permanent pool has an average depth of 2.1 m and a volume of 1681 m3 for quality control; this volume is
also larger than that required to meet the 5 mm retention criteria for erosion control. Table 5.2d in Appendix E
shows the design parameters of the proposed pond. Details of the outlet structure, as well as the stage-storage,
stage-discharge relationships of the pond are included in Table 5.2e in Appendix E. Table 5.2f in Appendix E
shows that the orifice size required to attenuate the 25mm in 24hr is 102 mm. Therefore, to provide the erosion
control the pond will be equipped with a 102 mm orifice (invert elevation of 171.62 m). To achieve the quantity control

requirements one weir is proposed:
e Weir #1: width = 900 mm, invert elevation = 172.16 m

Storage and discharge characteristics of this facility are summarized in Table 5.2i.
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Table 5.2i. Storage and Discharge Characteristics of SWMF-2

SWMF-2 CHARACTERISTICS Overall Post
Pre-Development R Decrease Post-
12hr AES (Allowable) Storage Release (Controlled) Peak Development Controlled
Return Period Peak Flow Provided Rate Flows to Allowable Peak Flow
(m?3/s) (m3) (m?3/s) (m?3/s) (%)
2-yr 0.146 1183 0.071 0.079 -84.81%
5-yr 0.230 2115 0.149 0.162 -41.98%
10-yr 0.297 2330 0.218 0.242 -22.73%
25-yr 0.378 2604 0.313 0.348 -8.62%
50-yr 0.442 2801 0.373 0.417 -6.00%
100-yr 0.519 2992 0.436 0.487 -6.57%

A 975 mm STM outlet pipe is proposed for SWMF-2. It was sized to convey uncontrolled flows from the pond in case

of clogging or emergency. The 1900 mm weir at the top of the outlet structure (invert elevation of 172.61 m) serves

as an emergency overflow spill for the pond. The pond is equipped with bottom draw pipe connected to the outlet

structure.

5.2.2.3. Donald Cousens Parkway Station

Table 5.3g provides a tabular summary of the drainage areas at Donald Cousens Parkway Station.

Table 5.3g. Summary of Donald Cousens Parkway Station Drainage Areas

Post-Development

DramalgDe AR | RAEE Impervious Area* Notes
(Ha)
(Ha)
A-1 0.27 0.24
A-2 1.84 1.66
A-3 0.55 0.50
A-4 0.58 0.52
A-5 0.19 0.17
A-6 0.78 0.70
Station Total | 4.21 379 For an area of 4.21 ha, the 5 mm retention volume (TRCA SWM

Criteria, 2012) is 210.5 m3.

*Assumed 90% imperviousness for developed areas.

Development of the station land significantly increases peak flow rates during storm events, as indicated in Table

5.3h.
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Table 5.3h. Comparison of Pre-Development and Post- Development (Uncontrolled) Release Rates at Donald
Cousens Parkway Station

Pre-Development Post-Development Increase from Allowable to
12hr AES Peak Flow Peak Flow (Uncontrolled) Post-Development (Uncontrolled)
Return Period Peak Flow
(m3/s) (md/s) (%)

2-yr 0.047 0.278 491.49%

S-yr 0.078 0.374 379.49%
10-yr 0.100 0.437 337.00%
25-yr 0.131 0.516 293.89%
50-yr 0.155 0.574 270.32%
100-yr 0.179 0.632 253.07%

Two enhanced swales and a wet pond are proposed to provide quality and quantity control for Donald Cousens
Parkway Station. The enhanced swales, each with a total available volume of 412.5 m3, will control flows from
drainage areas A-5 (0.19 ha) and A-6 (0.78 ha), as geographic constraints do not allow for these areas to connect to
SWMF-3. SWMF-3 will provide quantity and quality control for the rest of the station’s drainage areas, as well as
drainage areas 522-2 (0.74 ha) and 522-3 (0.82 ha) from the transitway, for a total catchment area of 4.80 ha.
SWMF-3 is an extended detention wet pond with a total available volume of 4545 m3. The permanent pool has an
average depth of 1.1 m and a volume of 1080 m3 for quality control; this volume is also larger than that required to
meet the 5 mm retention criteria for erosion control. Table 5.3d in Appendix E shows the design parameters of the
proposed pond. Details of the outlet structure, as well as the stage-storage, stage-discharge relationships of the pond
are included in Table 5.3e in Appendix E. Table 5.3f in Appendix E shows that the maximum orifice size required to
attenuate the 25mm in 24hr is 84 mm. To provide the erosion control and meet the quantity control requirement for
the 2-year return period, the pond will be equipped with a 75 mm orifice (invert elevation of 186.58 m). To achieve the

remaining quantity control requirements an additional orifice and a weir are proposed:
e Orifice #2: dia = 180 mm, invert elevation = 187.29 m
o  Weir #1: width = 800 mm, invert elevation = 187.52 m

Storage and discharge characteristics of this facility are summarized in Table 5.3i.
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Table 5.3i. Storage and Discharge Characteristics of SWMF-3

| SWMF-3 CHARACTERISTICS | Overall Post- | Decrease Post-

Pre-Development (Allowable Development Development

R;tﬁ?r: ‘F\,Eﬁ’o . ok FIoSN ) F?rté’\;;%% Rg:taese (Contrglled) Controled 1
Peak Flow Allowable

(md/s) (md) (md/s) (m3/s) (%)

2-yr 0.047 1483 0.010 0.018 -161.07%
B-yr 0.078 1809 0.037 0.048 -6.85%
10-yr 0.100 2080 0.046 0.059 -14.94%
25-yr 0.131 2287 0.080 0.095 -5.65%
50-yr 0.155 2438 0.113 0.130 -9.15%
100-yr 0.179 2565 0.147 0.166 -0.56%

A 975 mm STM outlet pipe is proposed for SWMF-3. It was sized to convey uncontrolled flows from the pond in case
of clogging or emergency. The 2000 mm overflow weir at the top of the outlet structure (invert elevation of 187.69 m)
serves as an emergency overflow spill for the pond. The pond is equipped with bottom draw pipe connected to the
outlet structure.

5.2.2.4. Whites Road Station

Two stormwater management facilities are proposed for Whites Road Station. SWMF-4 will provide quality and

quantity control for the northern half of the station, including the bus loop, access road, and the station itself, as well
as areas 34-1 and 34-2 from the transitway; a total catchment area of 3.97 ha. SWMF-5 will provide quality and
quantity control for the southern half of the Station, including the south employment collector and the parking lot
south of the access road; a total catchment area of 3.46 ha. The drainage areas for each facility are summarized in
Table 5.4g and Table 5.5g respectively.

Table 5.49. Summary of SWMF-4 Drainage Areas

Drainage Area ID Area | Post-Development Impervious Area* Notes
(Ha) (Ha)

A-1 0.28 0.25

A-2 0.53 0.48

A-4 1.87 1.68

34-1 0.40 0.36 | From Transitway

34-2 0.89 0.80 | From Transitway
SWMF-4 Drainage Area Total | 3.97 3.57
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Table 5.59. Summary of SWMF-5 Drainage Areas

Drainage Area ID ,(A}_rlze)l Post-DeveIopme(rllltaI)mperwous Area
A-3 0.66 0.59
A-5 2.46 2.21
A-6 0.34 0.31
SWMF-5 Drainage Area Total | 3.46 311

Development of the station land significantly increases peak flow rates during storm events, as indicated in Table
5.4h and Table 5.5h.

Table 5.4h. Comparison of Allowable and Post- Development (Uncontrolled) Release Rates at Whites Road
Station (SWMF-4 Drainage Areas)

Allowable Release Rate

Post-Development

Increase from Allowable to

12hr AES (Unit Rates - Condition Uncontrolled Post-Development
Return Period Subwatershed 31) Peak Flow (Uncontrolled) Peak Flow
(m3/s) (m3/s) (%)
2-yr 0.009 0.449 4888.89%
o-yr 0.015 0.647 4188.74%
10-yr 0.019 0.767 3924.98%
25-yr 0.025 0.916 3627.47%
50-yr 0.029 1.026 3454.86%
100-yr 0.033 1.137 3301.40%

Table 5.5h. Comparison of Allowable and Post- Development (Uncontrolled) Release Rates at Whites Road
Station (SWMF-5 Drainage Areas)

Allowable Release Rates Post-Development Increase from Allowable to Post-
12hr AES (Unit Rates - Condition (Uncontrolled) Development
Return Period SubWatershed 31) Peak Flow (Uncontrolled) Peak Flow
(m3/s) (m3/s) (%)
2-yr 0.008 0.393 4672.43%
5-yr 0.013 0.566 4204.84%
10-yr 0.017 0.671 3940.22%
25-yr 0.021 0.801 3639.95%
50-yr 0.025 0.897 3466.00%
100-yr 0.029 0.994 3311.91%
32
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SWMF-4 is an extended detention wet pond with a total available volume of 7835 m3. The permanent pool has an
average depth of 3.0 m and a volume of 3590 m3 for quality control; this volume is also larger than that required to
meet the 5 mm retention criteria for erosion control. Table 5.4d in Appendix E shows the design parameters of the
proposed pond. Details of the outlet structure, as well as the stage-storage, stage-discharge relationships of the pond
are included in Table 5.4e in Appendix E. Table 5.4f in Appendix E shows that the maximum orifice size required to
attenuate the 25mm in 120hr is 52 mm; this is smaller than the minimum orifice size requirement of 75mm. To
provide erosion control, the pond will be equipped with a 75mm orifice (invert elevation of 213.50 m). The 75 mm

diameter orifice provides 57.6 hour detention of the 25 mm event; a shortfall of 62.4 hours.
To achieve the quantity control requirements, one weir is proposed:
e Weir #1: width = 100 mm, invert elevation =214.26 m

Due to the use of the 75 mm orifice, the 2-year required storage target could not be met by a shortfall of 49 m3.

Storage and discharge characteristics of SWMF-4 are summarized in Table 5.4i.

Table 5.4i. Storage and Discharge Characteristics of SWMF-4

Allowable Release Rates SWMF-4 CHARACTERISTICS Decrease Post-Development
(Unit Rates — Storage Storage Release Controlled to Allowable Peak
miies Subwatershed 31) Provided | Required Rate Flow
Return Period
(m3/s) (m3) (m3) (m?3/s) (%)
2-yr 0.009 1150 1199 0.009 0.00%
5-yr 0.015 1576 1552 0.010 -50.86%
10-yr 0.019 1871 1767 0.011 -73.24%
25-yr 0.025 2174 2052 0.017 -44.55%
50-yr 0.029 2372 2259 0.024 -20.26%
100-yr 0.033 2553 2461 0.031 -7.83%

A 975 mm STM outlet pipe is proposed for SWMF-4. It was sized to convey uncontrolled flows from the pond in case
of clogging or emergency. The 700 mm overflow weir at the top of the outlet structure (invert elevation of 214.51 m)
serves as an emergency overflow spill for the pond. The pond is equipped with bottom draw pipe connected to the

outlet structure.
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Whites Road Station — Design Alternatives

Three options were considered for SWMF-5.

e The first option was a 32.5 m by 35 m underground storage tank with a permanent pool and
forebay. This option was not pursued due to its limitations with regard to quality control and

maintenance requirements.

e The second option was a wet pond to be located to the south of the future collector road.
Although this location (i.e.: outside of the proposed station footprint) provided a better
opportunity to adjust the size of the facility to meet storage and flow requirements, it was not
pursued because it would increase the overall footprint of the station and infringe on

environmentally constrained land. Sketches of these options are provided in Appendix E.

e The third option was a wet pond located within the station’s original proposed footprint; this

option was pursued as SWMF-5.

SWMEF-5 is an extended detention wet pond with a total available volume of 4575 m3. The permanent pool has an
average depth of 2.5 m and a volume of 1341 m3 for quality control; this volume is also larger than that required to
meet the 5 mm retention criteria for erosion control. Table 5.5-d in Appendix E shows the design parameters of the
proposed pond. Details of the outlet structure, as well as the stage-storage, stage-discharge relationships of the pond
are included in Table 5.5e in Appendix E. Table 5.5f in Appendix E shows that the maximum orifice size required to
attenuate the 25mm in 120hr is 45 mm; this is smaller than the minimum orifice size requirement of 75mm. To
provide erosion control, the pond will be equipped with a 75mm orifice (invert elevation of 211.00 m). The 75 mm
diameter orifice provides 44.3 hour detention of the 25 mm event; a shortfall of 75.7 hours. To achieve the quantity

control requirements, a weir is proposed:
e Weir #1: width = 200 mm, invert elevation =212.00 m

Due to the use of the 75 mm orifice, the 2-year required storage target could not be met by a shortfall of 79 m3, the 2-
year required flow target was exceeded by 1 L/s, and the 5-year required storage target could not be met by a

shortfall of 16m3. Storage and discharge characteristics of SWMF-5 are summarized in Table 5.5i.
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Table 5.5i. Storage and Discharge Characteristics of SWMF-5

Allowable Release Rates SWMF-5 CHARACTERISTICS Dgcrease P
(Unit Rates - evelopmen
12hr AES_ Subwatershed 31) Storgge Stora}ge Release Controlled to Allowable
Return Period Provided Required Rate Peak Flow
(m¥/s) (m°) (m°) (m¥s) (%)
21 0.008 966 1045 0.009 8.50%
5yr 0.013 1337 1353 0.010 31.48%
10yr 0.017 1592 1540 0.011 -50.98%
25-yr 0.021 1900 1789 0013 64.75%
50-yr 0.025 2083 1969 0.019 32.39%
100-yr 0.029 2226 2145 0.027 7.90%

A 975 mm STM outlet pipe is proposed for SWMF-5. It was sized to convey uncontrolled flows from the pond in case
of clogging or emergency. The 1200 mm overflow weir at the top of the outlet structure (invert elevation of 212.13 m)
serves as an emergency overflow spill for the pond. The pond is equipped with bottom draw pipe connected to the
outlet structure.

Neither SWMF-4 nor SWMF-5 meet the 2-year storage requirement or the 120 hour detention criteria due to the
minimum 75 mm orifice criteria. During detailed design, the possibility of connecting the two facilities should be

assessed as a potential way to meet these criteria within the existing pond footprints.

5.2.2.5. Brock Road Station

Two stormwater management facilities are proposed for this station. SWMF-6 will be constructed to the north of the
transitway to provide quality and quantity control for transitway area 37-1 (1.36 ha) and the undeveloped area to the
west of the site, in order to maintain the existing drainage pattern as much as possible. The total contributing

catchment area for this facility is 4.37 ha; drainage areas are summarized in Table 5.69.

Table 5.69. Summary of SWMF-6 Drainage Areas

Drainage Area ID Area | Post-Development Impervious Area* Notes
(Ha) (Ha)
A-27 0.80 0.72
A-31 1.83 1.65
A-32 0.38 0.34
37-1 1.36 1.22 | From transitway
Facility Total | 4.37 3.93
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Development of the station land significantly increases peak flow rates during storm events in the areas draining to
SWMF-6, as indicated in Table 5.6h.

Table 5.6h. Comparison of Allowable and Post- Development (Uncontrolled) Release Rates for SWMF-6
Drainage Areas

Allowable Release Rates Post-Develooment Condition Increase from Allowable to Post-
12hr AES (Unit Rates - (UncontroIIF()e d) Peak Flow Development
Return Period Subwatershed 44) (Uncontrolled) Peak Flow
(m3/s) (m3/s) (%)

2-yr 0.013 0.203 1461.54%
5-yr 0.021 0.276 1214.29%
10-yr 0.027 0.324 1115.88%
25-yr 0.035 0.384 1008.64%
50-yr 0.041 0.428 946.08%
100-yr 0.048 0.473 885.42%

SWMF-6 is an extended detention wet pond with a total available volume of 4069 m3. The permanent pool has an
average depth of 3 m and a volume of 2976 m3 for quality control; this volume is also larger than that required to
meet the 5 mm retention criteria for erosion control. Table 5.6d in Appendix E shows the design parameters of the
proposed pond. Details of the outlet structure, as well as the stage-storage, stage-discharge relationships of the pond
are included in Table 5.6e in Appendix E. Table 5.6f in Appendix E shows that the maximum orifice size required to
attenuate the 25mm in 120hr is 52 mm; this is smaller than the minimum orifice size requirement of 75mm. To
provide erosion control, the pond will be equipped with a 75mm orifice (invert elevation of 182.45 m). The 75 mm
diameter orifice provides 57.6 hour detention of the 25 mm event; a shortfall of 62.4 hours. To achieve the quantity

control requirements, an additional orifice and a weir are proposed:
e Orifice #2: dia. = 95 mm, invert elevation = 183.02 m
e  Weir #1: width = 60 mm, invert elevation = 183.28 m

Storage and discharge characteristics of SWMF-6 are summarized in Table 5.6i.
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Table 5.6i. Storage and Discharge Characteristics of SWMF-6

Allowable Release SWMF-6 CHARACTERISTICS Decrease Post-
Rates Development
12hr AES Unit Rates - Storage Storage Release | Controlled to Allowable
Return Period | Subwatershed 44 Provided Required Rate Peak Flow
(m?fs) (m°) (m?) (m?fs) (%)
2-yr 0.013 1297 1238 0.009 -44.44%
5-yr 0.021 1702 1598 0.018 -16.67%
10-yr 0.027 1985 1822 0.021 -26.89%
25-yr 0.035 2324 2107 0.029 -19.44%
50-yr 0.041 2562 2318 0.036 -13.65%
100-yr 0.048 2800 2524 0.042 -14.29%

A 975 mm STM outlet pipe is proposed for SWMF-6. It was sized to convey uncontrolled flows from the pond in case

of clogging or emergency. The 2060 mm overflow weir at the top of the outlet structure (invert elevation of 183.58 m)

serves as an emergency overflow spill for the pond. The pond is equipped with bottom draw pipe connected to the

outlet structure.

The existing extended detention wet pond on the east side of the property (SWMF-7) will be regraded to allow for

increased flows from the area to the west of the existing parking lot, and the outlet structure will be replaced to meet

the allowable discharge rates for the increased catchment area. The drainage areas for this facility are summarized

in Table 5.7g.

Table 5.7g. Summary of SWMF-7 Drainage Areas

Drainage Area ID ,(Al_r;? Post-DeveIopme(r}IIt;)mpemous Area*
A-22 1.06 0.95

A-23 1.61 1.45

A-25 2.22 2.00

A-26 0.43 0.39

A-28 2.83 2.55

A-29 0.70 0.63

A-30 0.21 0.19
Facility Total 9.06 8.15

Development of the station land significantly increases peak flow rates during storm events in the areas draining to
SWMF-7, as indicated in Table 5.7h.
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Table 5.7h. Comparison of Allowable and Post- Development (Uncontrolled) Release Rates for SWMF-7
Drainage Areas

19hr AES Allowable Release Rate Post-Development Condition Increase from Allowable to
FAES (Unit Rate, Subwatershed 44) Uncontrolled Peak Flow Post-Development Uncontrolled
Return Period
(m3/s) (m3/s) (%)

2-yr 0.027 0.416 1451.22%

5-yr 0.043 0.562 1197.72%
10-yr 0.055 0.661 1101.94%
25-yr 0.071 0.789 1003.75%
50-yr 0.084 0.881 943.35%
100-yr 0.098 0.972 889.71%

The regraded SWMF-7 will have a total available volume of 10771 m3, and a permanent pool volume of 3090 m3 for
quality control; this volume is also larger than that required to meet the 5 mm retention criteria for erosion control.
Table 5.7d in Appendix E shows the design parameters of the proposed pond. Details of the outlet structure, as well
as the stage-storage, stage-discharge relationships of the pond are included in Table 5.7¢e in Appendix E. Table 5.7f
in Appendix E shows that the maximum orifice size required to attenuate the 25mm in 120hr is 75 mm. To provide
erosion control, the pond will be equipped with a 75mm orifice (invert elevation of 171.16 m). To achieve the quantity

control requirements, two additional orifices are proposed:
o Orifice #2: dia = 100 mm, invert elevation = 171.81 m
e Orifice #3: dia = 190 mm, invert elevation = 172.60 m

Due to the presence of a high groundwater table, the target 3 m deep permanent pool is not feasible at SWMF-7, but
the existing cooling trench downstream of the pond will be retained to provide additional thermal mitigation before
flows from this facility are discharged to Brougham Creek. Storage and discharge characteristics of SWMF-7 are

summarized in Table 5.7i.
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Table 5.7i. Storage and Discharge Characteristics of SWMF-7

Allowable Release SWMF-7 CHARACTERISTICS Decrease Post-
19hr AES Rates Development
Raturm Period Unit Rates - Storage Storage Release | Controlled to Allowable
Subwatershed 44 Provided Required Rate Peak Flow
(mels) (m?) (m?) (mels) (%)
2-yr 0.027 2642 2555 0.026 -3.14%
5-yr 0.043 3558 3298 0.031 -39.70%
10-yr 0.055 4199 3760 0.034 -61.75%
25-yr 0.071 4796 4349 0.069 -3.60%
50-yr 0.084 5250 4784 0.082 -2.97%
100-yr 0.098 5741 5210 0.093 -5.60%

A 975 mm STM outlet pipe is proposed for SWMF-7. It was sized to convey uncontrolled flows from the pond in case
of clogging or emergency. The 2200 mm overflow weir at the top of the outlet structure (invert elevation of 173.02 m)
serves as an emergency overflow spill for the pond. The pond is equipped with bottom draw pipe connected to the

outlet structure.

Geographic constraints do not allow for drainage area A-24 (0.63 ha) to be connected to either SWMF-6 or SWMF-7;
it will be revisited during detailed design to determine what quantity and quality control measures can be provided for

this area.

5.2.2.6. Summary of SWM Pond Design for 407 TWY Stations

A summary of stormwater management facilities within the study limits is provided in Table 5.8. For facilities within
the Rouge watershed (i.e.. SWMF-1, SWMF-2, and SWMF-3), the pond volume requirement is the sum of the
permanent pool size requirement and the 5 mm retention volume. For the facilities in the Duffins watershed, the
pond volume requirement is the sum of the permanent pool size requirement and the extended retention unitary rate

storage.
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Table 5.8. Summary of Stormwater Management Ponds within the Study Limits

Stormwa!t'er Management Location Total Rond Volume Pond'Vqume nglity and
Facility (SWMF) Available (m?3) Required (md) Quantity Control

Markham Road 4,801 4,604 yes
2 Ninth Line 6,242 4,281 yes
3 Donald Cousens 4,545 3,645 yes

Parkway

4 Whites Road (*) 7,835 3,453 yes
5 Whites Road (*) 4,575 2,408 yes
6 Brock Road () 7,045 2,638 yes
7 Brock Road 10,771 8,269 yes

(*) oversized pond due to 3.0m permanent pool depth as per MNRF requirements.

The stormwater management facilities in the Rouge watershed (at Markham Road, Ninth Line, and Donald Cousens
Parkway Stations) all met the stormwater management criteria identified in Section 5.1. The facilities in the Duffins

watersheds met most of the stormwater management criteria, with the following exceptions:

o The criteria for 120 hour retention of the 25 mm event could not be met at SWMF-4 because the orifice
diameter required to meet this criteria (52 mm) was smaller than the 75 mm minimum required to prevent
clogging. The 75 mm diameter orifice provides 57.6 hour detention of the 25 mm event; a shortfall of 62.4
hours. Due to the use of the 75 mm orifice, the 2-year required storage target could not be met by a
shortfall of 49 m3.

e The criteria for 120 hour retention of the 25 mm event could not be met at SWMF-5 because the orifice
diameter required to meet this criteria (45 mm) was smaller than the 75 mm minimum required to prevent
clogging. The 75 mm diameter orifice provides 44.3 hour detention of the 25 mm event; a shortfall of 75.7
hours. Due to the use of the 75 mm orifice, the 2-year required storage target could not be met by a
shortfall of 79 mé, the 2-year required flow target was exceeded by 1 L/s, and the 5-year required storage
target could not be met by a shortfall of 16m3.

o The criteria for 120 hour retention of the 25 mm event could not be met at SWMF-6 because the orifice
diameter required to meet this criteria (52 mm) was smaller than the 75 mm minimum required to prevent
clogging. The 75 mm diameter orifice provides 57.6 hour detention of the 25 mm event; a shortfall of 62.4

hours.
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e Parsons looked at the feasibility of enlarging the footprint of the above-mentioned ponds to lower the
hydraulic head of the orifice and found that the area of pond would be extremely large and there is no

additional land to extend the surface area of the SWM facilities.

o Due to the presence of a high groundwater table, the target 3 m deep permanent pool could not be achieved
at SWMF-7, but the existing cooling trench downstream of the pond will be retained to provide additional

thermal mitigation before flows from this facility are discharged to Brougham Creek.

During detailed design, the feasibility of connecting SWMF-4 and SWMF-5 should be assessed in order to

achieve the storage and 120 hour detention criteria for Whites Road Station.

6. HYDRAULIC ANALYIS OF PROPOSED WATER CROSSINGS

As previously noted the proposed transitway crosses forty nine (49) watercourses, out of which twenty three (23) are
major branches of creeks (such as Lower Rouge, Little Rouge, West Duffins Creek, Brougham Creek and others)
and their tributaries. The remaining watercourses were identified as minor conveyance features with small localized
tributary areas that the proposed TWY will not impact because of grade difference. Table 2.1 (in Section 2) provides
details of all crossings within the study limits and compiles information reviewed from a variety of sources such as
TRCA hydrologic modelling documentation for each watershed, impact assessment study for the project, summarizes
available HEC-RAS models and floodplain maps received from TRCA. The table identifies each potential water

crossing along the proposed 407 TWY.

A HEC-RAS analysis has been undertaken for the twenty three (23) water crossings within the study limits. A HEC-
RAS model has been provided from TRCA for five (5) crossings (WC13, WC 15b, WC15C, WC18, WC28-29); refer
to existing TRCA’s floodplain mapping in Appendix F. For the remaining eighteen (18) water crossings analyzed the
HEC-RAS model has been created from scratch using the flows determined in Section 4.1, using 4hr Chicago storm
distribution and the MTO IDF curves.

6.1. Methodology

TRCA maintains and updates hydraulic models in digital form as HEC-RAS (River Analysis System) models in the
area of this study. Digital floodplain mapping files were also obtained from TRCA to be used in the analysis. Refer to

the existing floodplain mappings in Appendix F.

The proposed 407 TWY was overlaid on top of the existing floodplain mapping to determine existing cross-section
information that needed to be updated and the location of new cross sections required to add the proposed
crossings. Simply updating existing condition cross-sections to a HEC-RAS model can result in changes to the

simulated flood levels. The HEC-RAS model was updated with new cross sections from the Civil 3D surface using
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updated topography. These cross-sections were located to fit the proposed bridges or culverts as per model
requirements. The updated model was used as the base model for the analysis and is called for the purposes of this
report “Modified Existing Model”

6.2. Hydraulic Design Standards

For the purpose of this study, the following standards will be used from the MTO Drainage Manual (Jan 2008):
Standard WC-1: Design Flows (Bridges and Culverts)
¢ Road classification — Freeway;
o  Design flow to be used as follows:
For culverts with Total Span less than or equal to 6.0m - use 50-year return period (§ 1.1.1)
For culverts with Total Span greater than 6.0m - use 100-year return period (§ 1.1.1)
e  Check Flow for Scour — 130% of 100-year (§ 1.1.1)
Standard WC-2 — Freeboard and Clearance at Bridge Crossings

e  The minimum freeboard is measured vertically from the High Water Level for the Design Flow (50-
yr/100-yr WL) to the edge of the travelled lane (§ 3.1.2); the freeboard at bridge crossings shall be

greater than or equal to 1m for freeways (§ 3.2.1).

e  The clearance is measured vertically from the High Water Level of the Design Flow to the lowest point

on the soffit (§ 3.1.3); the clearance for freeways shall be greater than or equal to 1m (§ 3.2.2).
e  Zero clearance is required for the regulatory flow (§ 3.2.4).

e  The WL generated by the Check Flow shall not exceed the elevation of the edge of the travelled lane
(EQTL) (§ 3.2.5).

Standard WC-7 Culverts Crossings on a Watercourse
e  Freeboard for the design flow should be at least one (1) m (§ 3.2)

Note: Minimum freeboard is measured vertically from the high water level for the design flow to the edge of the
travelled lane (§ 3.1.2)

e  Clearance for open footing culverts should be 0.3m (§ 3.4.1)
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Note: clearance is measured vertically from the high water level for the design flow to the straight soffit

e  Flood depth at culverts can be calculates as follows (§ 3.5):

For culverts with diameter or rise <3m: HW/D < 1.5
For culverts with diameter or rise between (3 +4.5)m: HW/D < 4.5
For culverts with diameter or rise >4.5m): HW/D < 1
Where HW represents the flood depth at the US face of the culvert and D is the Diameter/rise of the culvert

o  Water Level Generated by the Check Flow (§ 3.6)

Notes: Water level generated by check flow shall not exceed elevation of edge of travelled lane

Standard WC-8 Minimum Culvert Size

e  Minimum Culvert Size for Freeways may be determined as follows (§ 3.1):
800mm minimum diameter for circular culverts
900mm minimum rise for box culverts

6.3. HEC-RAS Analysis - Rouge River Watershed

As part of this assignment the TRCA’s HEC-RAS models were updated to include the existing 407ETR bridges.
The hydraulic analyses of all structures are included in Appendix F. They include HEC-RAS model output files

for all return periods (2-yr-to Regional), watercourse cross-sections.

The following summary tables include the proposed structure size, inverts, length and slope. In all cases

regrading of the channels is needed and wingwalls are required to improve inlet flow conditions.

Existing 407 ETR structure sizes were estimated based on available data for this study, however sizes need to be

confirmed during detailed design.

6.3.1. WC#3
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The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC3-EX”, while the geometry file used to model the proposed
conditions is named “WC3-PROP (3 x 1.25)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of

this report for flow data, and Figure 4.3 in Appendix C for the drainage area map of this crossing.

The existing 407 ETR structure upstream of the proposed transitway is approximately 2.0m in diameter (size

available from background data review - to be confirmed during detailed design).

Table 6.3.1: WC#3 — Culvert Design Parameters

Type Rigid frame open footing
Design flow — Qsoyr (M%s) 5.76
Sizing (Span x Height) (m) 3x1.25
UP INV (m) 178.50
DS INV (m) 178.25
Length (m) 33
Slope 0.8%

Table 6.3.2: WC#3 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs

HEC-RAS Sta | 41 Chicago) | WL(m) | WL (m) m)
300 100-yr 181.68 181.60 -0.08
Regional 181.53 181.45 -0.08
200 100-yr 180.80 179.53 -1.27
Regional 180.71 179.29 -1.42

150 Proposed 407 TWY Culvert
100 100-yr 179.81 178.78 -1.03
Regional 179.68 178.61 -1.07
10 100-yr 177.75 177.76 0.01
Regional 177.68 177.68 0.00
5 100-yr 176.08 176.08 0.00
Regional 175.95 175.95 0.00

Figure 6.1 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.3.2. WC#4
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The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC4-EX”, while the geometry file used to model the proposed
conditions is named “WC4-PROP (3 x 1.25)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1 of

this report for flow data, and Figure 4.3 in Appendix C for the drainage area map of this crossing.

The existing drainage plan on 407 ETR needs to be confirmed during detailed design upstream of WC4. The

inlet of the box culvert is observed on site, however the outlet needs to be confirmed.

Table 6.3.3: WC#4 — Culvert Design Parameters

Type Rigid frame open footing
Design flow — Qsoyr (M¥/s) 5.07
Sizing (Span x Height) (m) 3x1.25
UP INV (m) 179.20
DS INV (m) 178.92
Length (m) 34
Slope 0.8%

Table 6.3.4: WC#4 - HEC-RAS Modeling results

Return Period | Ex Cond | Prop Cond | Diff in WLs

HEC-RAS St [ 4 chicago) | WL (m) | WL (m) (m)
300 100-yr 181.43 181.15 -0.28
Regional 181.41 181.04 -0.37
200 100-yr 180.61 180.14 -0.47
Regional 180.58 179.92 -0.66

150 Proposed 407 TWY Culvert
100 100-yr 179.37 179.31 -0.06
Regional 179.30 179.16 -0.14
10 100-yr 178.03 178.03 0.00
Regional 177.94 177.94 0.00

Figure 6.2 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.
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6.3.3. WCH#5

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC5-EX”, while the geometry file used to model the proposed
conditions is named “WC5-PROP (3 x 1.25)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1 of

this report for flow data, and Figure 4.3 in Appendix C for the drainage area map of this crossing.

Table 6.3.5: WC#5 — Culvert Design Parameters

Type Rigid frame open footing
Design flow — Qsoyr (M3/s) 2.81
Sizing (Span x Height) (m) 3x1.25
UP INV (m) 179.50
DS INV (m) 179.35
Length (m) 34
Slope 0.4%

Table 6.3.6: WC#5 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs
HEC-RASSta | upr chicago) | WL (m) | WL(m) | (m)
300 100-yr 181.08 181.05 -0.03
Regional 181.06 181.03 -0.03
200 100-yr 180.51 180.17 -0.36
Regional 180.48 180.03 -0.46
150 Proposed 407 TWY Culvert
100 100-yr 179.98 179.99 0.00
Regional 179.90 179.89 -0.04
10 100-yr 179.34 179.34 0.00
Regional 179.27 179.27 0.00

Figure 6.3 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated

water levels. The proposed Regional floodline is also delineated for this crossing.
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6.3.4. WC#11

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file

used to model the existing conditions is named “WC11 (EX)”, while the geometry file used to model the
proposed conditions is named “WC11 (PROP)-OPT4".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of

this report for flow data, and Figure 4.4 in Appendix C for the drainage area map of this cross section.

Table 6.3.7: WC#11 - Culvert Design Parameters

Type Circular Concrete Pipe
Design flow — Qsoyr (M3/s) 0.12
Sizing (Diameter) (mm) 800
UP INV (m) 180.00
DS INV (m) 179.90
Length (m) 28
Slope 0.4%

Table 6.3.8: WC#11 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs

HEC-RAS St | 4 chicago) | WL (m) | WL (m) (m)
200 100-yr 184.08 184.07 -0.01
Regional 184.19 184.19 0.00
100 100-yr 182.19 180.31 -1.88
Regional 182.24 180.68 -1.56

50 Proposed 407 TWY Culvert
10 100-yr 180.12 179.96 -0.16
Regional 180.26 180.22 -0.04

Figure 6.4 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.3.5. WC#12

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file used

to model the existing conditions is named “WC12 (EX)”, while the geometry file used to model the proposed
conditions is named “WC12 (PROP)-OPT6".

PARSONS

47

Py
V Ontario



407 Transitway East from Kennedy Rd to Brock Rd
Project Number: 602282

Drainage, Hydrology, Stormwater Management and Floodplain Hydraulics Report

October 2016

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of

this report for flow data, and Figure 4.4 in Appendix C for the drainage area map of this crossing.

Table 6.3.9: WC#12 - Culvert Design Parameters

Type

Circular Concrete Pipe

Design flow — Qsoyr (M?/s)

0.16

Sizing (Diameter) (mm)

800

UP INV (m)

176.80

DS INV (m)

176.65

Length (m)

45

Slope

0.3%

Table 6.3.10: WC#12 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs

HEC-RAS St | upr chicago) | WL (m) | WL(m) | (m)
200 100-yr 179.59 179.07 -0.52
Regional 179.70 179.20 -0.50
100 100-yr 178.73 177.18 -1.55
Regional 178.78 177.70 -1.08

50 Proposed 407 TWY Culvert
10 100-yr 177.14 176.84 -0.30
Regional 177.18 177.15 -0.03

Figure 6.5 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.3.6. WC#13

The following results were produced from the Rouge River model provided by TRCA named Rouge2001.prj. The
TRCA model provided was updated to account for the existing 407 ETR Bridge. The geometry file used to model
the existing conditions is named “Jan 13, 2016 (Mod EX-Parsons) (407ETR)", while the geometry file used to
model the proposed conditions is named “Jan 13, 2016 (PROP EX-Parsons) (407 ETR)". The HEC-RAS

Stations of interest are found in the geometry data under the MainRouge River and the Milne-Warden2 reach.

The existing bridge on the 407 ETR has a span of ~205m, while the proposed 407 TWY Bridge has a span of

300m.
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Table 6.3.11: WC#13 - HEC-RAS Modelling Results

HEC- R_eturn TRCA Ex Modif Ex Diff in WLs . Prop Diff in WLs .
RAS Sta Perlpd (4hr Cond Cond TRCA vs Modif |  Cond Prop Cond vs Modif Ex
Chicago) WL (m) WL (m) (m) WL (m) Cond (m)
5604.21 Regional 162.48 162.39 -0.09 162.44 0.05
100 yr 160.92 160.62 -0.30 160.63 0.01
5604.20 Regional 162.04 162.34 0.30 162.4 0.06
100 yr 160.10 160.44 0.34 160.44 0.00
5604.199 Existing 407 ETR Bridge
Regional - 162.08 162.17 0.09
5604.198 100 yr - 160.23 160.24 0.01
5604.197 Existing 407 ETR Bridge
Regional - 161.99 162.1 0.11
5604.196 100 yr - 160.05 160.07 0.02
5604.195 Proposed 407 TWY Bridge
560419 Regional 162.06 161.86 -0.20 161.86 0.00
100 yr 160.03 159.83 -0.20 159.83 0.00
560418 Regional 161.96 161.80 -0.16 161.8 0.00
' 100 yr 159.87 159.74 -0.13 159.74 0.00
560417 Regional 161.81 161.69 -0.12 161.69 0.00
' 100 yr 159.68 159.55 -0.13 159.55 0.00
5604.155 Footbridge
5604 14 Regional 161.50 161.53 0.03 161.53 0.00
' 100 yr 159.57 159.49 -0.08 159.49 0.00
560413 Regional 161.47 161.55 0.08 161.55 0.00
' 100 yr 159.55 159.51 -0.04 159.51 0.00
5604.12 Regional 161.33 161.34 0.01 161.34 0.00
' 100 yr 159.38 159.32 -0.06 159.32 0.00

In the proposed conditions the WC#14 ditch needs to be realigned to discharge to WC13 upstream of the TWY

Figure 6.6 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water levels.

The proposed Regional floodline is also delineated for this crossing.

6.3.7. WC#15A

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC15A-EX”, while the geometry file used to model the proposed
conditions is named “WC15A - PROP (6 x 1)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of this

report for flow data, and Figure 4.5 in Appendix C for the drainage area map of this cross section.
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Findings of our preliminary investigation show that the available survey at the time of this study does not show
the two culverts on the 407 ETR (Refer to drawing SWM POND R-3b Plan dwg# 010B revision 5. May 29, 2001).
In addition, the TRCA model should be updated to show the new development south of the 407 ETR. This needs

to be considered during detailed design.

Due to the flat topography of the area, creek regrading was not feasible to lower proposed water levels; a berm

is proposed to be constructed as shown in Figure 6.7 to avoid flooding of the TWY during larger storm events.

Table 6.3.12: WC#15A — Culvert Design Parameters

Type Rigid frame open footing
Design flow — Qsoyr (M?/s) 4.84
Sizing (Span x Height) (m) 6x1
UP INV (m) 180.02
DS INV (m) 179.90
Length (m) 28
Slope 0.4%

Table 6.3.13: WC#15A - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs

HEC-RAS St | 4 Chicago) | WL (m) | WL(m) |  (m)
200 100-yr 180.42 180.86 0.44
Regional 180.24 180.59 0.35

150 Proposed 407 TWY Culvert
100 100-yr 180.42 180.80 0.38
Regional 180.23 180.55 0.32
50 100-yr 180.11 180.11 0.00
Regional 179.94 179.94 0.00

Figure 6.7 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water
levels. The proposed Regional floodline is also delineated for this crossing. Future development in the area is

recommended to be above 180.9m elevation to avoid flooding during the 100-yr event and larger.

6.3.8. WC#15B

The following results were produced from the Little Rouge A model provided by TRCA named TributaryA.prj. The
TRCA model provided was updated to account for the existing 407 ETR culvert and the placement of the
proposed 407 TWY. This involved updates to sections 6521.25, 6521.28, 6521.30 to the degree that they may

be considered entirely new sections, and the removal of other sections that would cross the proposed transitway.
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The geometry file used to model the existing conditions is named “Trib A (Modified EX-Parsons — 407ETR)",
while the geometry file used to model the proposed conditions is named “Trib A and Trib D (PROP - 407ETR)".
The HEC-RAS Stations of interest are found in the geometry data under the Tributary A river and the Reach 1
reach.

During detailed design the TRCA model should be updated to show new development south of 407ETR by
Copper Creek Drive.

Table 6.3.14: WC#15B - Culvert Design Parameters

Crossing Proposed 407 TWY Existing 407 ETR*
Type Rigid frame open footing Box Culverts
Design flow — Qsoyr (M?¥/s) 7.73
Sizing (Span x Height) (m) 6x25 2x(3.0x1.5)
UP INV (m) 183.50 184.15
DS INV (m) 183.35 184.00
Length (m) 40 93
Slope 0.4% 0.2%

*Preliminary information to be confirmed during detailed design

Table 6.3.15: WC#15B - HEC-RAS Modeling Results

. TRCA Ex | Modif Ex Prop , .
HEC-RAS Sta ze;?g]hizr'%? Cond Cond Cond DlﬁererE(r:n% In ik
9N WL(m) | WL(m) | wL(m)
Regional - 185.86 | 185.86 0.00
6521.30 100 yr ~ | 18514 | 18514 0.00
6521.285 Existing 407 ETR Culverts
Regional - 185 | 184.97 -0.03
6521.28 100 yr . 18468 | 18436 032
6521.255 Proposed 407 TWY
Regional - 184.33 184.25 -0.08
6521.25 100 yr - 184.21 | 183.99 0.2
6521 24 Regional | 183.91 | 183.78 | 183.78 0.00
' 100 yr 183.62 | 18354 | 183.54 0.00

Figure 6.8 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.
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6.3.9. WC#15C

The following results were produced from the Little Rouge A model provided by TRCA named TributaryA.prj. The
TRCA model provided was updated to account for the existing 407 ETR Bridge. The geometry file used to model
the existing conditions is named “Trib A (Modified EX-Parsons — 407ETR)”, while the geometry file used to
model the proposed conditions is named “Trib A and Trib D (PROP - 407ETR)". The HEC-RAS Stations of

interest are found in the geometry data under the Tributary D river and the Reach 1 reach.

Table 6.3.16: WC#15C - Culvert Design Parameters

Crossing Proposed 407 TWY Existing 407 ETR*
Type Rigid frame open footing Box Culverts
Design flow — Qsoyr (M¥/s) 2.85
Sizing (Span x Height) (m) 6x25 2x(3.0x1.8)
UP INV (m) 184.45 185.38
DS INV (m) 184.33 184.90
Length (m) 47 88
Slope 0.3% 0.5%

*Preliminary information to be confirmed during detailed design

Table 6.3.17: WC#15C - HEC-RAS Modeling Results

Return . e s e
HEC-RAS Period TRCA Ex Modif Ex Diff in WLs . Prop Diff in WLs .
Sta (4hr V\(lllf)nd Vglf)nd TRCA vs Modif V\(/:lf)nd Prop Cond vs Modif Ex
Chicago) (m) (m) (m) (m) Cond (m)
Regional - 186.66 - 186.66 0.00
6523.33 00 yr 186.01 . 186.01 0.00
6523.305 Existing 407 ETR Culverts
Regional - 185.64 - 185.78 0.14
6523.32 100 yr 185.42 - 185.45 0.03
Regional - 185.72 - 185.74 0.02
6523.31 100 yr 185.44 - 185.44 0.00
6523.305 Proposed 407 TWY Culvert
6523.30 Regional 185.69 185.67 -0.02 185.63 -0.04
' 100 yr 185.42 185.42 0.00 185.42 0.00
6523.29 Regional 185.60 185.61 0.01 185.61 0.00
' 100 yr 185.40 185.40 0.00 185.40 0.00
6523.28 Regional 185.59 185.59 0.00 185.59 0.00
' 100 yr 185.40 185.40 0.00 185.40 0.00
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Figure 6.9 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.3.10. WC#16

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC16 - EX”, while the geometry file used to model the proposed
conditions is named “WC16 — PROP”.

The flow data used in HEC-RAS was determined using Visual OTTHYMO Modelling. Refer to Table 4.1 in in

section 4.1 of this report for the flow data of this crossing.

The existing 407 ETR culvert size is (4.6 x 2.7)m based on background data review of Pond 85 received from the
City of Markham (Stormwater Management Report Cornell Community — Tributary C, MMM, Revised June 2004,
Stormwater Management Cornell Community — Trib C, Revised July 2005). WC#16 is located downstream of the
outlet of Pond 85, therefore the flow data was derived using the drainage area of Pond 85 (A=187.76ha). The
model parameters were taken from the background report and flows were produced using the 4hr Chicago IDF
curves from MTO. To follow a conservative approach, the uncontrolled flows were taken into consideration in the
HEC-RAS model, not the controlled flows from SWM Pond 85.

Table 6.3.18: WC#16 — Culvert Design Parameters

Crossing Culvert 1 - Proposed 407 TWY | Culvert 2 - TWY Driveway | Culvert 3 - Reesor Rd.
Type Rigid frame open footing Rigid frame open footing | Rigid frame open footing
Design flow — Qsoyr (M?/s) 28.14 28.14 28.14
Sizing (Span x Height) (m) 6x25 3x0.5 3x0.5
UP INV (m) 187.00 186.33 186.13
DS INV (m) 186.90 186.2 186
Length (m) 255 20 24
Slope 0.4% 0.7% 0.5%
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Table 6.3.19: WC#16 — HEC-RAS Modeling Results (Chicago 4hr — Uncontrolled Flows)

Return Period | Ex Cond | Prop Cond | Diff in WL
HEC-RAS Sta (4hr Chicago)* | WL (m) | WL (m) m)
800 100-yr 188.43 188.37 -0.06
Regional 188.30 188.10 -0.20
750 Culvert 1 - Proposed 407 TWY
700 100-yr 187.90 187.87 -0.03
Regional 187.81 187.76 -0.05
600 100-yr 187.75 187.71 -0.04
Regional 187.62 187.57 -0.05
500 100-yr 187.43 187.47 0.04
Regional 187.36 187.40 0.04
400 100-yr 187.36 187.45 0.07
Regional 187.27 187.37 0.10
350 Culvert 2 - TWY Driveway
300 100-yr 187.37 187.45 0.08
Regional 187.25 187.36 0.11
200 100-yr 187.35 187.41 0.06
Regional 187.23 187.32 0.09
150 Culvert 3 - Reesor Rd
100 100-yr 187.08 187.27 0.19
Regional 186.94 187.20 0.26

Figure 6.10 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing. Increases in water levels are noted

downstream of the 407 TWY however, it is not feasible to install larger culverts size due to space constraints.
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Table 6.3.20: WC#16 — HEC-RAS Modeling Results (Controlled Q from SWM Pond Upstream)

Return Period Ex Cond | Prop Cond | Diff in WL
HEC-RAS St | 71ip ¢ Controlled 0-2005) | wL(m) | WL(m) | (m)
800 10-yr 187.67 187.19 -0.48
100-yr 187.86 187.49 -0.37
750 Culvert 1 - Proposed 407 TWY
700 10-yr 187.30 187.12 -0.18
100-yr 187.51 187.41 -0.10
600 10-yr 187.08 186.91 -0.17
100-yr 187.27 187.32 0.05
500 10-yr 186.92 186.86 -0.06
100-yr 187.12 187.30 0.18
400 10-yr 186.76 186.69 -0.07
100-yr 186.85 187.30 0.45
350 Culvert 2 - TWY Driveway
300 10-yr 186.53 186.61 0.08
100-yr 186.77 187.30 0.53
200 10-yr 186.47 186.55 0.08
100-yr 186.75 186.82 0.07
150 Culvert 3 - Reesor Rd
100 10-yr 186.31 186.27 -0.04
100-yr 186.56 186.97 0.41
6.3.11. WC#18

The following results were produced from the LittleRouge.all model provided by TRCA named all40147.prj. The
TRCA model provided was updated to account for the existing 407 ETR Bridge. The geometry file used to model
the existing conditions is named “Little — Dec.2015 (Mod Ex) (407 ETR)”, while the geometry file used to model the
proposed conditions is named “Little — Sep.2016 (PROP) (407 ETR)". The HEC-RAS Stations of interest are found
in the geometry data under the Tributary D River and Reach 1.

The existing 407 ETR Bridge has a span of 190m, while the proposed TWY Bridge has a span of 252m.
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Table 6.3.21: WC#18 - HEC-RAS Modeling Results
HEC.RAS F;gtr:‘gg TRCAEx | ModfEx | DiffinWls | Prop DiffinWLs
Sta (4hr Cond Cond TRCA vs Modif | Cond Prop Cond vs Modif Ex
Chicago) WL (m) WL (m) (m) WL (m) Cond (m)
6513.21 Regional 185.04 184.9 -0.14 184.90 0.00
100 yr 183.10 183.42 0.32 183.42 0.00
6513.205 Railway Bridge
6513.2 Regional 184.99 184.18 -0.81 184.18 0.00
100 yr 183.08 182.96 -0.12 182.96 0.00
Regional - 184.22 - 184.21 -0.01
6513197 100 yr 182.72 - 182.72 0.00
6513.195 Existing 407 ETR Bridge
6513.19 Regional 184.15 183.90 -0.25 183.87 -0.03
100 yr 182.99 182.42 -0.57 182.44 0.02
6513.185 Existing 407 ETR Bridge
6513.18 Regional 183.87 183.34 -0.53 183.47 0.13
100 yr 182.60 182.17 -0.43 182.27 0.10
6513.175 Proposed 407 TWY Bridge
Regional 183.11 - 183.11 0.00
6513173 100 yr - 181.88 - 181.87 -0.01
6513.17 Regional 183.37 182.87 -0.51 182.86 0.00
100 yr 181.90 181.48 -0.42 181.48 0.00
6513.16 Regional 182.15 182.19 0.04 182.19 0.00
100 yr 181.00 180.85 -0.15 180.85 0.00
6513.15 Regional 181.51 181.06 -0.45 181.06 0.00
100 yr 180.27 179.81 -0.46 179.81 0.00

Figure 6.11 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.3.12. Summary of Structures Performance — Rouge Watershed

Table 6.3.22 summarizes the culvert/structure performance and their compliance to the hydraulic design

standards. The modeling results show that there are no increases in water levels beyond MTO's ROW and that

small increases are limited to areas within MTO’s property with the following exceptions:

i. WC#13, shows relatively small increases (5 cm) in Regional WL upstream of the 407 ETR,

however the design criteria are met for this structure.
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ii. WCH#15A shows increase downstream of the transitway due to the flat topography which does not
allow creek bottom re-grading; if any development is proposed in the area it is recommended to be
above 180.8m elevation (100-yr WL, which is higher than the Regional level). In addition the TRCA
model does not show the new development south of the 407 ETR. This needs to be considered

during detailed design.

iii. The analysis undertaken for WC#16 assumes uncontrolled flows from Pond 85, which is a
conservative approach. WC#16 shows increases in WLs downstream of the proposed Donald

Cousens station however it is not feasible to install larger culverts size due to space constraints.

Compliance to the hydraulic design standards from the MTO Drainage Manual (Jan 2008) are met aside from
WCH#3 and WC#15A. WC#3 has a freeboard of only 0.28m, which is less than the minimum requirement of 1.0m.
The freeboard requirements at WC#15A are not met because an underpass is proposed at Ninth Line, and thus a
berm is proposed to prevent flooding onto the transitway (see Figure 6.7 in Appendix F). Overall, the proposed
407 TWY structures within Rouge River Watershed have a larger size compared to the existing 407 ETR

structures.

Parsons updated the HEC-ARS models received from TRCA to show the 407 ETR existing structures as noted in
the above tables. In addition, the TRCA floodlines for the four (4) crossings received from TRCA (WC13, WC 15b,
WC15C, WC18) were updated to show the modified existing condition, which differs from TRCA. In all instances

the modified existing and proposed floodlines delineated by Parsons are similar.

o
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Table 6.3.22: 407 TWY - Water Crossings (Culverts/Bridges) Rouge River Watershed - Design Parameters and Structure Performance

GENERAL INFO ROADWAY DATA 2 g(?R*ETR Flow Data (4hr Chicago) PROP 407 TWY STRUCTURE DESIGN PARAMETERS HYDRAULICS CULVERT/BRIDGE PERFORMANCE
ST Lowest POiIt]t . 509r | 100+t | Check Flow | Regional Flow Inverts Length Slope | Span x Rise | Diameter . Computed HW Elevation (m) Freeboard | Clearance HW/D EOTL - Check Flow WL Compliance to Standard
WCH# Type Station CL Elev. on the Soffit Size Upstr | Downstr Material (STDWC-2) | (STD WC-2) | (STD WC-2) (STDWC-2) Freeboard | Clearance HW/D Check Flow
m) m) m) (m's) | (m’s) | (m’s) (m°ls) (m) (m) (m) (%) (m) (m) 504yr  100yr  Regional CheckFlow]  (m) m) >1 >1 WL < EOTL
3 Structural Culvert 1+131 180.48 179.73 - 22000mm 5.76 6.47 8.42 4.49 17850 | 178.25 33.00 0.8% 3x125 - Conc 179.45 179.53 179.29 179.81 0.28 - 0.32 -0.08 no - yes no
Rigid Frame Open Footing (culvert)
4 Structural Culvert 1+555 181.76 181.01 - - 5.07 5.70 741 392 179.20 | 178.92 34.00 0.8% 3x1.25 - Conc 180.06 180.14 179.92 180.34 0.95 - 0.29 0.67 ~ - yes yes
Rigid Frame Open Footing
5 Structural Culvert 1+737 182.31 181.56 - - 281 3.16 411 217 17950 | 179.35 34.00 0.4% 3x1.25 - Conc 180.12 180.17 180.03 180.28 1.44 - 0.21 1.28 yes - yes yes
Rigid Frame Open Footing
11 2+609 182.64 181.89 - - 0.12 0.15 0.19 0.66 180.00 | 179.90 28.00 0.4% - 0.800 Conc 180.27 180.31 180.68 180.34 1.62 - 0.34 1.55 no - yes yes
Circular Concrete Pipe
12 3+080 180.44 179.69 - - 0.16 0.20 0.25 0.88 176.80 | 176.65 45.00 0.3% - 0.800 Conc 177.14 177.18 177.70 177.23 2.55 - 0.42 246 yes - yes yes
Circular Concrete Pipe
13 . . 4+830t0 5+130 | 169.65 168.90 168.36 205m 144.03 | 166.11 - 662.78 - - - - 300 m span - Conc 160.04 160.07 162.10 - 8.83 8.290 - - yes yes - -
Bridge - Rouge River (span - bridge)
15a (**) Structural Culvert 6+632 181.80 181.05 - - 484 5.43 7.06 2.99 180.02 | 179.90 28.00 0.4% 6x1 - Conc 180.79 180.86 180.59 181.01 0.26 - 0.13 0.04 no - yes yes
Rigid Frame Open Footing
15b Structural Culvert 7+027 188.04 187.29 - 2x(3.0x15m| 7.73 8.95 - 20.42 18350 | 183.35 40.00 0.4% 6x25 - Conc 184.29 184.36 184.97 - 3.00 - 0.13 - yes - yes -
Rigid Frame Open Footing (box culvert)
15¢ Structural Culvert 7+766 188.89 188.14 - 2x(3.0x18m| 285 453 - 13.14 184.45 | 184.33 47.00 0.3% 6x25 - Conc 185.35 185.44 185.74 - 2.79 - 0.15 - yes - yes -
Rigid Frame Open Footing (box culvert)
16 (**) Structural Culvert 8+591 192.74 191.99 - (4.6x2.7)m 28.14 | 3157 41.04 22.45 187.00 | 186.90 25.50 0.4% 6x25 - Conc 188.25 188.37 188.10 188.64 374 - 0.21 335 yes - yes yes
Rigid Frame Open Footing (box culvert) 5.53%** 187.60** 4.39% 0.10%
18 Bridge - Little Rouge 9+185t0 9+437 | 199.10 198.35 196.45 190.00 4918 | 57.95 - 291.33 - - - - 252 m span - Conc 182.17 182.27 183.47 - 16.080 14.180 - - yes yes - -
(span - bridge)

Based on background data review (to be confirmed during detailed design)
in these cases the vertical alignment of the corridor slopes to the underground and measures are needed to avoid water entering the underground portion of the corridor
Controlled flow results from SWM Pond Upstream - Refer to report

Culverts/bridges with a total span less than or equal to 6.0m are designed for 50yr storm (MTO Standard WC-1)

Culverts/bridges with a total span greater than 6.0 are design for the 100 yr storm (MTO Standard WC-1)
Freeboard calculated as the difference between the WL generated by the design flow and the EOTR
Clearance calculated as the difference between the lowest point on the soffit and the design flow

Check flow calculated as 1.3 times the design flow

Check flow criteria was assessed for crossing included in the HEC-RAS ROUGE model (HEC.prj) created by Parsons
Check flow criteria for TRCA models assessed in the report
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6.4. Hydraulic Analysis — Petticoat Creek Watershed
6.4.1. WC#19

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC19-EX”, while the geometry file used to model the proposed
conditions is named “WC19-PROP (2.5 x 1.25)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1 of

this report for flow data, and Figure 4.6 in Appendix C for the drainage area map of this crossing.

Table 6.4.1: WC#19 — Culvert Design Parameters

Type Rigid frame open footing
Design flow — Qsoyr (M3/s) 0.12
Sizing (Span x Height) (m) 25x1.25
UP INV (m) 194.80
DS INV (m) 194.40
Length (m) 38
Slope 1.1%

Table 6.4.2; WC#19 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop cond | Diff in WLs

HEC-RAS Sta | 4t Chicago) | WL(m) | WL(m) |  (m)
300 100-yr 196.03 196.02 -0.01
Regional 196.06 196.04 -0.02
200 100-yr 195.04 194.89 -0.15
Regional 195.10 195.01 -0.09

150 Proposed 407 TWY Culvert
100 100-yr 194.52 194.45 -0.07
Regional 194.55 194.55 0.00
10 100-yr 194.25 194.25 0.00
Regional 194.27 194.27 0.00

Figure 6.12 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.
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6.4.2. WC#20

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC20-EX (407 ETR)", while the geometry file used to model the
proposed conditions is named “WC20-PROP (2.5 x 1.25) (407 ETR)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of

this report for flow data, and Figure 4.6 in Appendix C for the drainage area map of this crossing

Table 6.4.3: WC#20 — Culvert Design Parameters

Crossing Proposed 407 TWY Existing 407 ETR*
Type Rigid frame open footing CSP Culvert
Design flow — Qsoyr (M) 0.12
Sizing (m) 2.5x1.25 (Span x Height) | 1.65 (Diameter)
UP INV (m) 195.50 196.00
DS INV (m) 195.00 195.75
Length (m) 45 85
Slope 1.1% 0.3%

*Preliminary information to be confirmed during detailed design

Table 6.4.4; WC#20 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs
HEC-RAS S8 | 4hr Chicago) | WL(m) | WL(m) |  (m)
300 100-yr 196.30 196.30 0.00
Regional 196.54 196.54 0.00
250 Existing 407 ETR Culvert
200 100-yr 195.59 195.61 0.02
Regional 195.71 195.73 0.02
150 Proposed 407 TWY Culvert
100 100-yr 195.05 195.00 -0.05
Regional 195.09 195.09 0.00
10 100-yr 194.93 194.72 -0.21
Regional 194.95 194.75 -0.20

Figure 6.13 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water
levels. The proposed Regional floodline is also delineated for this crossing.
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6.4.3. WC#20a

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file

used to model the existing conditions is named “WC20A-EX (407 ETR)”, while the geometry file used to model
the proposed conditions is named “WC20A - PROP (407 ETR) (5 x 2.5)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1 of

this report for flow data, and Figure 4.6 in Appendix C for the drainage area map of this crossing

Table 6.4.5: WC#20a - Culvert Design Parameters

Crossing Proposed 407 TWY Existing 407 ETR*
Type Rigid frame open footing | 2 x CSP Culvert
Design flow — Qsoyr (M?¥/s) 1.26
Sizing (m) 5x 2.5 (Span x Height) | 2.25 (Diameter)
UP INV (m) 196.00 197.00
DS INV (m) 195.50 196.50
Length (m) 36.00 113
Slope 1.4% 0.4%

*Preliminary information to be confirmed during detailed design

Table 6.4.6: WC#20a - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs
HEC-RAS St | 4 Chicago) | WL (m) | WL(m) |  (m)
300 100-yr 197.58 197.58 0.00
Regional 198.09 198.09 0.00
250 Existing 407 ETR Culvert
200 100-yr 196.67 196.29 -0.38
Regional 196.94 196.66 -0.28
150 Proposed 407 TWY Culvert
100 100-yr 195.74 195.6 -0.14
Regional 195.87 195.83 -0.04
10 100-yr 195.57 195.06 -0.51
Regional 195.65 195.16 -0.49

Figure 6.14 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.
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6.4.4. WC#21

The following results were produced from the HEC-RAS ROUGE model from the file HEC.prj. The geometry file
used to model the existing conditions is named “WC21-EX”, while the geometry file used to model the proposed
conditions is named “WC21-PROP (4.5 x 2)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1 of

this report for flow data, and Figure 4.6 in Appendix C for the drainage area map of this crossing

Table 6.4.7: WC#21 - Culvert Design Parameters

Type Rigid frame open footing
Design flow — Qsoyr (M?/s) 0.52
Sizing (Span x Height) (m) 45x2
UP INV (m) 200.47
DS INV (m) 200.00
Length (m) 38
Slope 1.2%

Table 6.4.8: WC#21 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop Cond | Diff in WLs
HEC-RAS St | 4 Chicago) | WL (m) | WL(m) |  (m)
300 100-yr 200.87 200.82 -0.05
Regional 201.08 201.05 -0.03
200 100-yr 200.73 200.63 -0.10
Regional 200.92 200.85 -0.07
150 Proposed 407 TWY Culvert
100 100-yr 200.09 199.97 -0.12
Regional 200.14 200.14 0.00

Figure 6.15 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.4.5. Summary of Structures Performance - Petticoat Watershed

Table 6.4.9 summarizes the culvert/structure performance and their compliance to the hydraulic design
standards. The modeling results show that there are no increases in water levels beyond MTO’s ROW and that
small increases are limited to areas within MTO’s property. Compliance to the hydraulic design standards from
the MTO Drainage Manual (Jan 2008) are met. The proposed structures have a larger size compared to the
existing 407 ETR structures.
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Table 6.4.9: 407 TWY - Water Crossings (Culverts/Bridges) Petticoat Creek Watershed - Design Parameters and Structure Performance

GENERAL INFO ROADWAY DATA = g(?R*ETR Flow Data (4hr Chicago) PROP 407 TWY STRUCTURE DESIGN PARAMETERS HYDRAULICS CULVERT/BRIDGE PERFORMANCE
Edge of 1) yest Point Inverts Length | Slope |Span x Rise | Diameter i Freeboard | Clearance HW/D | EOTL - Check Flow WL Compliance to Standard
Travelled . . . ) Computed HW Elevation (m)
WCH# Type Station CLElev. | LaneEley | ©On the Soffit Size 50-yr | 100-yr | Check Flow [ Regional Flow Upstr Downstr Material STDWC-2 | STDWC-2 | STDWC-2 STD WC-2 Freeboard | Clearance HW/D Check Flow
m m m (mls) | (m%s) | (mls) (mls) (m) (m) (m) %) (m) (m) 50yr  100yr  Regional [CheckFlow|  (m) (m) >1 >1 WL < EOTL
19 Structural Culvert 9+824 198.88 198.13 - 21000mm 0.12 0.15 0.19 047 194.80 194.40 38.00 1.1% 25x1.25 - Conc 194.88 194.89 195.01 194.91 325 - 0.03 3.22 yes - yes yes
Rigid Frame Open Footing (culvert)
20 Structural Culvert 10+019 198.88 198.13 - 21650mm 0.12 0.15 0.19 047 195.50 195.00 45.00 1.1% 25x1.25 - Conc 195.59 195.61 195.73 195.63 254 - 0.04 2.50 yes - yes yes
Rigid Frame Open Footing (culvert)
20a Structural Culvert 10+178 199.91 199.16 - 2 x 92250mm 1.26 1.49 1.94 5.22 196.00 195.50 36.00 1.4% 5x25 - Conc 196.26 196.29 196.66 196.34 2.90 - 0.05 2.82 yes - yes yes
Rigid Frame Open Footing (culvert)
21 Structural Culvert 104761 203.53 202.78 - 2 x 82000mm 0.52 0.62 0.80 2.25 200.47 200.00 38.00 1.2% 45x2 - Conc 200.61 200.63 200.85 200.66 217 - 0.03 212 yes . yes yes
Rigid Frame Open Footing (culvert)

Note:

Based on background data review (to be confirmed during detailed design)

Culverts/bridges with a total span less than or equal to 6.0m are designed for 50yr storm (MTO Standard WC-1)

Culverts/bridges with a total span greater than 6.0 are design for the 100 yr storm (MTO Standard WC-1)
Freeboard calculated as the difference between the WL generated by the design flow and the EOTR
Clearance calculated as the difference between the lowest point on the soffit and the design flow

Check flow calculated as 1.3 times the design flow

Check flow criteria was assessed for crossing included in the HEC-RAS ROUGE model (HEC.prj) created by Parsons
Check flow criteria for TRCA models assessed in the report




407 Transitway East from Kennedy Rd to Brock Rd
Project Number: 602282

Drainage, Hydrology, Stormwater Management and Floodplain Hydraulics Report October 2016

6.5. HEC-RAS Analysis — Duffins Creek Watershed
6.5.1. WC#28 & WC#29

The following results were produced from the Duffins Creek Catchment 11 model provided by TRCA named
DuffinCreekCatchment11.prj. The TRCA model provided was updated to account for the existing 407 ETR
Bridge. The geometry file used to model the existing conditions is named “Duffin Crk Catch 11 (Modif EX)
(407ETR)”, while the geometry file used to model the proposed conditions is named “Duffin Crk Catch 11
(PROP) (407ETRY)".

The existing 407 ETR Bridges have spans of 136m and 42m, while the proposed TWY Bridge has a span of

~300m.
Table 6.5.1: WC#28 & 29 - HEC-RAS Modeling Results
e | pom TRAEx | ModfEx | DfinWLs | g o Diffin WLs
RAS Sta (ahr ond Cond TRQA VS WL (m) Prpp Cond vs
Chicago) WL (m) WL (m) Modif (m) Modif Ex Cond(m)
g
1149 100-yr 178.18 178.3 0.12 178.30 0.00
Regional 180.02 180.06 0.04 180.06 0.00
1140 100-yr 177.88 178.24 0.36 178.23 -0.01
' Regional 179.86 179.97 0.11 179.97 0.00
11.39 100-yr 177.49 178.13 0.64 178.13 0.00
Regional 179.02 179.83 0.81 179.83 0.00
11.3895 Existing 407 ETR Bridge
11.389 100-yr 177.81 - 177.78 -0.03
Regional 179.44 - 179.44 0.00
11.3885 Existing 407 ETR Bridge
11.388 100-yr 177.02 - 177.20 0.18
Regional 178.47 - 178.89 0.42
11.385 Proposed 407 TWY Bridge
11.382 100-yr 176.85 - 176.85 0.00
' Regional - 178.33 - 178.36 0.03
1138 100-yr 176.54 176.24 -0.30 176.25 0.01
' Regional 177.91 177.98 0.07 178.03 0.05
1137 100-yr 175.82 175.82 0.00 175.82 0.00
' Regional 177.14 177.15 0.01 177.15 0.00

Figure 6.16 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated
water levels. The proposed Regional floodline is also delineated for this crossing. Minor increases are noted

downstream of the 407 TWY (3 to 5cm increase) however the proposed TWY bridge has a span more than
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doubled the existing 407 ETR bridge and exceeds the MTO design criteria by far with respect to clearance

and freeboard.

6.5.2. WC#30

The following results were produced from the 407TWY-DUFFINS model from the file 407TWY-DUFFINS.prj. The
geometry file used to model the existing conditions is named “WC30-EX”", while the geometry file used to model
the proposed conditions is named “WC30-PROP (6 x 2.5)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of

this report for flow data, and Figure 4.7 in Appendix C for the drainage area map of this crossing

Table 6.5.2: WC#30 - Culvert Design Parameters

Type Rigid Frame Open Footing
Design flow — Qsgyr (M3/s) 1.46
Sizing (Span x Height) (m) (6.0x2.5)
UP INV (m) 185.50
DS INV (m) 185.00
Length (m) 48.5
Slope 1.0%

Table 6.5.3: WC #30 - HEC-RAS Modeling Results

Return Period | Ex Cond | Prop | Diff in WLs
(4hr Chicago) | WL (m) | WL (m) (m)
100-yr 186.40 | 185.76 -0.64
Regional 186.60 | 186.11 -0.49
150 Proposed 407 TWY Culvert
100-yr 185.15 | 185.20 0.05
Regional 185.27 | 185.47 0.20
100-yr 184.21 | 184.23 0.02
Regional 184.34 | 184.34 0.00

HEC-RAS Sta

300

100

10

Figure 6.17 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated

water levels. The proposed Regional floodline is also delineated for this crossing.
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6.5.3. WC#35

The following results were produced from the 407TWY-DUFFINS model from the file 407TWY-DUFFINS.prj.

The geometry file used to model the existing conditions is named “WC35-EX”, while the geometry file used

to model the proposed conditions is named “WC35-PROP (6 x 2.5)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1

of this report for flow data, and Figure 4.7 in Appendix C for the drainage area map of this crossing

Table 6.5.4: WC#35

- Culvert Design Parameters

Type Rigid Frame Open Footing
Design flow — Qsgyr (M3/s) 0.38
Sizing (Span x Height) (m) (6.0x2.5)
UP INV (m) 213
DS INV (m) 212.75
Length (m) 33
Slope 0.8%

Table 6.5.5: WC#35 - HEC-RAS Modeling Results

reorassa | et | o | Popcon | s
200 100-yr 213.58 21352 -0.06
Regional 213.74 213.55 -0.19
200 100-yr 213.54 213.13 -0.41
Regional 213.67 213.37 -0.30

150 Proposed 407 TWY Culvert
100 100-yr 212.66 212.64 -0.02
Regional 212.79 212.81 0.02
10 100-yr 212.10 212.10 0.00
Regional 212.21 212.21 0.00

Figure 6.18 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.
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6.5.4. WC#36

The following results were produced from the 407TWY-DUFFINS model from the file 407TWY-DUFFINS.prj.
The geometry file used to model the existing conditions is named “WC36-EX (407 ETR)", while the
geometry file used to model the proposed conditions is named “WC36-PROP (6 x 1.75) (407 ETR)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1

of this report for flow data, and Figure 4.7 in Appendix C for the drainage area map of this crossing

Table 6.5.6: WC#36 - Culvert Design Parameters

Crossing Existing 407 ETR* Proposed 407 TWY Future Collector
- , Rigid Frame Open
Type CSP Rigid Frame Open Footing Footing
Design flow — Qsoyr (M?/s) 0.59 0.59
Sizing (m) 1.35 (Diameter) | (6.0 x 1.75) (Span xRise) | (0% ZR;?S)e()Span X
UP INV (m) 2175 214.32 213.51
DS INV (m) 215 2141 213.3
Length (m) 84.5 29 41
Slope 3.0% 0.8% 0.5%

*Preliminary information to be confirmed during detailed design
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Table 6.5.7: WC#36 - HEC-RAS Modeling Results

HECRAS sin | U Pt | ExCond| P ond D s
500 100-yr 218.00 218.00 0.00
Regional 218.65 218.65 0.00
450 Existing 407 ETR Culvert
100-yr 215.14 215.14 0.00
400 Regional 215.39 215.39 0.00
300 100-yr 214.60 214.59 -0.01
Regional 214.71 214.86 0.15
200 100-yr 214.58 214.47 -0.11
Regional 214.67 214.72 0.05
150 Proposed 407 TWY Culvert
100 100-yr 214.51 214.21 -0.30
Regional 214.56 214.41 -0.15
10 100-yr 214.04 213.66 -0.38
Regional 214.14 213.93 -0.21
7 Future Collector Road
. 100-yr 213.39 213.28 -0.11
Regional 213.47 213.47 0.00
L 100-yr 212.15 212.15 0.00
Regional 212.32 212.32 0.00

Figure 6.19 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.5.5. WC#37

The following results were produced from the 407TWY-DUFFINS model from the file 407TWY-DUFFINS.prj. The
geometry file used to model the existing conditions is named “WC37-EX”", while the geometry file used to model
the proposed conditions is named “WC37-PROP (6 x 2)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1 of

this report for flow data, and Figure 4.8 in Appendix C for the drainage area map of this crossing
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Table 6.5.8: WC#37 - Culvert Design Properties

Type Rigid Frame Open Footing
Design flow — Qsoyr (M?/s) 0.75
Sizing (Span x Height) (m) (6.0x2.0)m
UP INV (m) 218.7
DS INV (m) 218.4
Length (m) 32
Slope 0.9%

Table 6.5.9: WC#37 - HEC-RAS Modeling Results

RS S | [ G | W) | W | o)

200 100-yr 21923 | 219.14 -0.09
Regional 219.47 219.41 -0.06

200 100-yr 219.08 | 21887 -0.21
Regional 219.24 219.15 -0.09

150 Proposed 407 TWY Culvert

100 100-yr 218.60 218.60 0.00
Regional 218.73 218.83 0.10

10 100-yr 218.05 218.05 0.00
Regional 218.12 218.12 0.00

Figure 6.20 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.5.6. WC#41

The following results were produced from the 407TWY-DUFFINS model from the file 407TWY-DUFFINS.prj. The
geometry file used to model the existing conditions is named “WC41-EX”, while the geometry file used to model
the proposed conditions is named “WC41-PROP (6x2.5)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of

this report for flow data, and Figure 4.8 in Appendix C for the drainage area map of this crossing
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Table 6.5.10: WC#41 - Culvert Design Parameters

Type Rigid Frame Open Footing
Design flow — Qsoyr (M?/s) 0.66
Sizing (Span x Height) (m) (6.0x2.5)m
UP INV (m) 208.48
DS INV (m) 207.97
Length (m) 43
Slope 1.2%

Table 6.5.11: WC#41 - HEC-RAS Modeling Results

dECRAS S | TR | ExCond | Ponima | it i
200 100-yr 208.76 208.73 -0.03
Regional 209.05 209.07 0.02
200 100-yr 208.68 208.64 -0.04
Regional 208.93 208.94 0.01

150 Proposed 407 TWY Culvert
100 100-yr 208.12 208.12 0.00
Regional 208.30 208.32 0.02
10 100-yr 207.09 207.09 0.00
Regional 207.29 207.29 0.00

Figure 6.21 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.5.7. WC#43

The following results were produced from the 407TWY-DUFFINS model from the file 407TWY-DUFFINS.prj. The
geometry file used to model the existing conditions is named “WC43-EX (407 ETR)”, while the geometry file
used to model the proposed conditions is named “WC43-PROP (5 x 2) (407 ETR)".

The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in section 4.1 of

this report for flow data, and Figure 4.9 in Appendix C for the drainage area map of this crossing.
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Table 6.5.12: WC#43 - Culvert Design Parameters

Crossing Proposed 407 TWY Existing 407 ETR*
Type Rigid Frame Open Footing CSP
Design flow — Qsoyr (M?/s) 1.21
Sizing (m) (6.0 x 2.0) (Span x Rise) 3.3 (Diameter)
UP INV (m) 192.00 189.55
DS INV (m) 190.50 188.93
Length (m) 102 64
Slope 1.5% 1.0%

*Preliminary information to be confirmed during detailed design

Table 6.5.13: WC#43 - HEC-RAS Modeling Results

eoRssa | (B | e | e |

400 100-yr 192.62 192.62 0.00
Regional 193.36 193.36 0.00

350 Existing 407 ETR Culvert

200 100-yr 190.56 189.81 -0.75
Regional 191.05 190.27 -0.78

150 Proposed 407 TWY Culvert

100 100-yr 18914 | 189.15 0.01
Regional 189.30 189.50 0.20

10 100-yr 188.21 188.21 0.00
Regional 188.44 188.44 0.00

Figure 6.22 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.5.8. WC#44

The following results were produced from the 407TWY-DUFFINS model from the file 407TWY-DUFFINS.prj. The
geometry file used to model the existing conditions is named “WC44-EX (407 ETR)”, while the geometry file
used to model the proposed conditions is named “WC44-PROP (407 ETR))".
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The flow data used in HEC-RAS was determined using Visual OTTHYMO. Refer to Table 4.1 in Section 4.1 of

this report for flow data, and Figure 4.9 in Appendix C for the drainage area map of this crossing
The existing 407 ETR Bridge has a span of 42m same as the proposed TWY Bridge.

Table 6.5.14: WC#44 - HEC-RAS Modeling Results

HEC-RAS Sta Return Period | Ex Cond | Prop Cond | Diff in WLs

(4hr Chicago) | WL (m) | WL (m) (m)
400 100-yr 191.79 | 19179 0.00
Regional 192.13 192.13 0.00

350 Existing 407 ETR Bridge
300 100-yr 189.71 | 189.70 -0.01
Regional 190.00 190.00 0.00

100-yr

200 y 188.89 189.03 0.14

Regional 189.08 189.25 0.17
150 Proposed 407 TWY Bridge

100-yr 187.36 | 187.36 0.00
Regional 187.68 187.69 0.01

100-yr 186.66 | 186.66 0.00
Regional 186.93 186.93 0.00

100

10

Figure 6.23 in Appendix F shows the cross sections used for the HEC-RAS analysis and the associated water

levels. The proposed Regional floodline is also delineated for this crossing.

6.5.9. Summary of Structures Performance
Table 6.5.15 summarizes the culvert/structure performance and their compliance to the MTO standards. The
modeling results show that there are no increases in water levels beyond MTO’s ROW and that small increases are
limited to areas within MTO’s property with the following exceptions: WC 28&28 shows relatively small increase in
WLs downstream of the proposed 407 TWY (5cm increase in WLs for the regional storm); however the proposed
TWY bridge has a span more than doubled the existing 407 ETR bridge and exceeds the MTO design criteria by far
with respect to clearance and freeboard; and WC#30 shows minimum increase downstream of the transitway (2cm

increase for the 100-yr) however the structure meets all MTO hydraulic design criteria.

Compliance to the hydraulic design standards from the MTO Drainage Manual (Jan 2008) are met for all structures.

o
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Table 6.5.15: 407 TWY - Water Crossings (Culverts/Bridges) Duffins Creek Watershed - Design Parameters and Structure Performance

GENERA

EX 407 ETR

L INEO ROADWAY DATA STR* Flow Data (4hr Chicago) PROP 407 TWY STRUCTURE DESIGN PARAMETERS HYDRAULICS CULVERT/BRIDGE PERFORMANCE
Edge of | Lowest Point Inverts Diameter Computed HW Elevation (m) Freeboard | Clearance HW/D EOTL - Check Flow WL Compliance to Standard
WC# Type CL Station CLElev. | Travelled | on the Soffit Size 50-yr | 100-yr | Check Flow | Regional Flow | Upstr | Downstr [ Length Slope [Span x Rise Material STDWC-2 [ STDWC-2 | STD WC-2 STD WC-2 Freeboard | Clearance HWI/D Check Flow
(m) (m) (m) m’s) | (m¥s) | (m’ss) (m’ls) (m) (m) (m) (%) (m) (m) 50-yr 100yr  Regional |Check Flow (m) (m) >1 >1 WL < EOTL
28 & 29 | Bridge -West Duffins Creek |12+190 to 12+495| 186.27 185.52 184.06 136m 60.10 | 69.30 N/A 313.10 - - - - 300m span - Conc 177.06 177.20 178.89 - 8.32 6.86 - - . yes - -
and Tributary (span - bridge)

30 Structural Culvert 12+848.55 193.44 192.69 - 3x21800mm | 1.46 1.67 2.17 1.46 18550 | 185.00 48.50 1.0% 6x25 - Conc 185.74 185.76 186.11 185.81 6.95 - 0.04 6.88 yes - yes yes
Rigid Frame Open Footing (culvert)

35 Structural Culvert 14+366.71 216.54 215.79 - 2x@1500mm | 0.38 0.46 0.59 217 213.00 | 21275 33.00 0.8% 6x25 - Conc 213.12 213.13 213.37 213.15 267 - 0.02 2.64 yes - yes yes
Rigid Frame Open Footing (culvert)

36 Structural Culvert 14+823.43 216.57 215.82 - 2 #1350mm 0.59 0.70 0.91 3271 21432 | 21410 29.00 0.8% 6x1.75 - Conc 214.45 214.47 214.72 214.49 1.37 - 0.02 1.33 yes - yes yes
Rigid Frame Open Footing (culvert)

37 Structural Culvert 15+423.13 221.70 220.95 - 3x21800mm | 0.75 0.90 117 4.09 218.70 | 218.40 32.00 0.9% 6x2 - Conc 218.85 218.87 219.15 218.90 2.10 - 0.03 2.05 yes - yes yes
Rigid Frame Open Footing (culvert)

41 Structural Culvert 16+504.9 212.02 211.27 - 3x22250mm | 0.66 0.79 1.03 3.68 208.48 | 207.97 43.00 1.2% 6x25 - Conc 208.62 208.64 208.94 208.67 2.65 - 0.02 2.60 yes - yes yes
Rigid Frame Open Footing (culvert)

43 Structural Culvert 17+446.77 200.71 199.96 - ©3300mm 121 1.44 1.88 6.84 189.55 | 188.93 64.00 1.0% 5x2 - Conc 189.78 189.81 190.27 189.87 10.18 - 0.05 10.09 yes - yes yes
Rigid Frame Open Footing (culvert)

44 . 17+965 to 18+007| 195.93 195.18 193.76 42m 1.23 147 1.92 722 - - - - 42m span - Conc 189.01 189.03 189.25 189.06 6.15 473 - - - yes - -

Bridge - Urfe Creek (span - bridge)

Note:

Based on background data review (to be confirmed during detailed design)

Culverts/bridges with a total span less than or equal to 6.0m are designed for 50yr storm (MTO Standard WC-1)

Culverts/bridges with a total span greater than 6.0 are design for the 100 yr storm (MTO Standard WC-1)
Freeboard calculated as the difference between the WL generated by the design flow and the EOTR
Clearance calculated as the difference between the lowest point on the soffit and the design flow

Check flow calculated as 1.3 times the design flow

Check flow criteria was assessed for crossing included in the HEC-RAS ROUGE model (HEC.prj) created by Parsons
Check flow criteria for TRCA models assessed in the report
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7. IMPACTS OF CLIMATE CHANGE

The impacts of climate change become more and more visible in recent years with increased annual average
precipitation, more intense rainfall events, increased flooding, changes in temperature, snow and ice cover. In the
last few years a number of extreme rainfall events (e.g: May 12, 2000, July 8, 2013 and others) were recorded that
led to extensive flooding, damage to properties and traffic disruptions. Recent records (Canada in a Changing
Climate: Sector Perspectives on Impacts and Adaptation, Government of Canada, Lead Authors Fionna Warren and
Donald S.Lemmen, Natural Resources Canada, 2014) indicate that extreme weather events occur more frequently
and the capacity of a system to adapt to a variety of environmental factors become paramount. The study previously
noted indicates that the resilience and capacity to adapt are important key factors in designing new infrastructure

since there is an emerging need to adapt infrastructure design to a changing climate.

There is additional capacity incorporated in the drainage design for the 407 TWY that makes the system somewhat
resilient against the potential for more intense storm events and increased flows arising from climate change in the

future.
The key measures to mitigate climate change impacts are:

e increased clearances at all crossings between the high water level and the underside of the bridge,

e increased freeboard for the majority of the structure due to the high road elevations; and

e use of a more conservative “peaky” design storm (Chicago 4-hr) compared to TRCA'’s watershed criterion of

12-hr AES.

On the understanding that the 407 TWY is proposed to be built in the next 25 years, it is expected that design criteria
will become more stringent as the impacts of climate change are better defined and quantified. However, there is
flexibility in the current drainage design, as described above, to convey to some extent, the expected increased flows
from climate change, on the assumption that humankind continues to take steps to reduce greenhouse gases and

the negative impacts of climate change.

8. EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION

The erosion and sediment control (ESC) practices to be developed during detailed design should follow the latest
MTO’s reference documents including the Environmental Reference for Highway Design (MTO, June 2013), the
Environmental Guide for Erosion and Sediment Control during Construction of Highway Projects (MTO, September
2015), as well as the Ontario Provincial Standards for Roads and Public Works (OPSS), and the Erosion and

Sediment Control Guidelines for Urban Construction (Golden Horseshoe, Dec 2006).
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Impacts on the surrounding environment related to highway projects can be mitigated by proper erosion and

sediment control measures. MTO

It is recommended that a multi-barrier approach be undertaken during construction using the following measures as

a minimum:

o Stabilize exposed soils with vegetation where possible to reduce the amount of sediments that would be

conveyed further downstream to existing watercourses;
o Implement construction phasing to limit the duration of soil exposure;
o Install heavy-duty double silt fence at each water crossing;
o Double silt fence to be supported by straw-bale;

o Install rock check dams to reduce high flow velocities in the ditches/swales adjacent to the proposed

transitway;
e  Erosion and sediment control blankets for the road embankments;
e Dewatering, temporary channel diversions; and

e Use erosion prevention controls and sediment control measures as necessary.
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9. CONCLUSIONS AND CONSIDERATIONS FOR DETAILED DESIGN
1. Several ponds could be impacted by the proposed 407 TWY and mitigation measures are recommended as

follows:

e Existing pond ID R-4 at Kennedy Rd: a super-elevated structure is proposed at this location and the

piers are located such that no interference with the existing pond is expected.

e Pond LR-1 upstream of Donald Cousens Parkway Station may be impacted by the proposed 407 TWY; it
is recommended that the pond be re-graded to suite proposed transitway profile; retaining walls may be

required on the north side of the TWY (refer to Figure 6.1 in Appendix F).

e Existing 407 ETR pond LR-5, east of WC#18 may require regrading due to proposed embankments of
the 407 TWY.

e Existing 407 ETR Pond WD-2 inlet (east of WC#30) — a new culvert is required across the transitway
since inlet of the pond will be cut-off by the proposed TWY.

e Existing 407 ETR pond G1 inlet (east of WC#40) — a new culvert is required across the transitway since

inlet of the pond will be cut-off by the proposed TWY.

e Existing pond 03West, located north of Brock Road Station — regrading of pond embankment may be

required to allow grading of the proposed 407 TWY embankment.

2. The stormwater management strategy recommends that flows from several enhanced swales along the
proposed 407 TWY be directed to the existing 407 ETR ditches and ultimately to existing ponds. Ponds LR-1,
LR-5, WD-2 and G1 were identified as possible outlets. It is recommended that the capacity of existing 407

ponds to be assessed during detailed design to confirm if sufficient capacity exists for additional flows.

3. Due to the road profile sloping to the underground, pumping may be required at three locations along the
proposed 407 TWY: Markham Road, Donald Cousens Parkway and York Durham Line. Peak flows were

tabulated and additional details related to pump sizes should be provided during detailed design.

4. A treatment train approach is proposed for the TWY corridor areas consisting of grassed embankments, long
grassed swales and enhanced swales in a form of dry ponds with a formal outlet control structure. Quantity
control of transitway flows is proposed to be provided through enhanced swales. These were designed as dry
ponds with a formal outlet control structure consisting of 100 mm perforated pipe, hickenbottom structure and

a 75 mm orifice plate. A typical cross-section was used in the analysis however a more detailed analysis
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needs to be undertaken during detailed design to ensure compliance with the latest allowable release rates
(unit rates) in Duffins subwatersheds 8, 31, 35 and 39.

5. The increases in peak flows in the post-development condition with SWM compared to the allowable rates
vary between 0.001 L/s and 0.004 L/s at the outlet of the swales. These increases can be considered small
and do not pose significant erosion/scour impacts at the outlets. Velocities could be further mitigated with
vegetated outlets or energy dissipaters. Parsons looked at the feasibility of enlarging the footprint of the
enhanced swales to lower the hydraulic head of the 75 mm orifice and found that the area of ponding would

be larger than the transitway segment itself.

6. The SWM strategy for the stations include wet ponds with control structures consisting of multiple orifices
and/or weirs. Wet ponds were designed for each station site to provide quantity, quality and erosion and
sediment control. One facility is recommended at each station in the Rouge watershed, and two facilities are
recommended at each station in the Duffins watershed. The stormwater management facilities in the Rouge
watershed (at Markham Road, Ninth Line, and Donald Cousens Parkway Stations) all met the stormwater
management criteria identified in Section 5.1. The facilities in the Duffins watersheds met most of the

stormwater management criteria, with the following exceptions:

e The criteria for 120 hour retention of the 25 mm event could not be met at SWMF-4, SWMF-5, or SWMF-
6 because the orifice diameter required to meet this criteria was smaller than the 75 mm minimum
required to prevent clogging. During detailed design, the feasibility of connecting SWMF-4 and SWMF-5
should be assessed in order to achieve the storage and 120-hr detention criteria for Whites Road

Station.

e Parsons looked at the feasibility of enlarging the footprint of the above-mentioned ponds to lower the
hydraulic head of the orifice and found that the area of pond would be extremely large and there is no

additional land to extend the surface area of the SWM facilities.

e  Due to the presence of a high groundwater table, the target 3 m deep permanent pool could not be
achieved at SWMF-7; the existing cooling trench downstream of the pond will be retained to provide

additional thermal mitigation before flows from this facility are discharged to Brougham Creek.
7. HEC-RAS analysis

a. The HEC-RAS analysis was undertaken for 23 crossings within the study limits. Out of the 23 crossings,
TRCA provided 5 HEC-RAS models and the rest were started from scratch. The HEC-RAS models from
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TRCA were updated to include the 407 ETR existing structures for the majority of the crossings within

the study limits. The modified existing levels are different compared to the elevations provided by TRCA.
h. The regional floodline was delineated for all crossings within the study limits.

c. The modeling results show that there are no increases in water levels beyond MTO’'s ROW and that

small increases are limited to areas within MTO's property with the following exceptions

i. WC#13, shows relatively small increases (5 cm) in Regional WL upstream of the 407 ETR,

however the design criteria are met for this structure.

ii. WC#15A shows increase downstream of the transitway due to the flat topography which does not
allow creek bottom re-grading; if any development is proposed in the area it is recommended to be
above 180.8m elevation (100-yr WL, which is higher than the Regional level). In addition the TRCA
model does not show the new development south of the 407 ETR. This needs to be considered

during detailed design.

iii. The analysis undertaken for WC#16 assumes uncontrolled flows from Pond 85, which is a
conservative approach. WC#16 shows increases in WLs downstream of the proposed Donald

Cousens station however it is not feasible to install larger culverts size due to space constraints.

iv. WC 28&28 shows relatively small increase in WLs downstream of the proposed 407 TWY (5cm
increase in WLs for the regional storm). However the proposed TWY bridge has a span more than
doubled the existing 407 ETR bridge and exceeds the MTO design criteria by far with respect to

clearance and freeboard.

v. WC#30 shows minimum increase downstream of the transitway (2cm increase for the 100-yr)

however the structure meets all MTO hydraulic design criteria.
The results presented above are not expected to have negative impacts or damage private properties

d. Compliance to the hydraulic design standards from the MTO Drainage Manual (Jan 2008) are met
aside from WC#3 and WC#15A.

e. The freeboard and clearance for most of the structures exceed the required by more than 1m in most

instances. Therefore there is flexibility in the future to consider climate change impacts.
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Figure 2.1: Soil Groups — Rouge River
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Figure 2.2: Duffins Creek Watershed - Soil Groups
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Table 2.2: Summary of Existing 407 ETR and Proposed 407 Twy Structures

Existing 407 ETR
Location Diameter Span x Rise Span (Bridge)
(m) (m) (m)

Rouge
WC3 2.000
WC4
WC5
WC11
WC12 -
POND R-1 2 x(1.000) -
WC13 - 192 (Westbound)
WC13 - 205 (Eastbound)
POND R-2 3 x(1.000) - -
WC15B - 2x(3.0x1.5)
WC15C 2x(3.0x1.8)
WC16 (46x2.7) -
WC18 - 190 (Westbound)
WC18 190 (Eastbound)
Petticoat
WC19 1.000
WC20 1.650
WC20A 2 x (2.250)
WC21 3 x(2.000)
Duffins
WC28 136 (Westbound)
WC28 136 (Eastbound)
WC29 42 (Westbound)
WC29 - 42 (Eastbound)
WC30 3 x(1.800)
WC35 2 x (1.500)
WC36 2 x (1.350)
WC37 3 x(1.800)
WC 40 0.750
WC41 3 x(2.250)
WC43 3.300
WC 44 212




Table 2.3: Existing 407 ETR Structures (Background data)

Creek Name Dwg No Crossing Name WC No Corresponding Chainage Existing Existing Deck Elevations 100-yr WL Regional WL
(from 407 ETR) | (from 407 ETR) (407 TWY Project) (407 TWY Project) Structure Span | Structure Height (from 407 ETR) (from 407 ETR) (from 407 ETR)
URFE 1202 EAST AND WEST 45 16+659 42000 4500 197.6 196.5 191.7 GA only states HWL
URFE 1202 EAST AND WEST
BROUGHAM 1302 EAST AND WEST 48, 49 17+500, 17+700 28000 3200 189.5 188.5 183.8 183.8
BROUGHAM 1302 EAST AND WEST 48, 49 17+500, 17+700
LITTLE ROUGE 602 EAST 18 29+116.500 189000 11000 202 200.5 182.8 184
LITTLE ROUGE 602 WEST 189000 10500 202.5 201
DUFFINS CREEK 802 EAST 28 10+971.204 136000 7000 188.5 187 TO BE DETERMINED TO BE DETERMINED
DUFFINS CREEK 802 WEST 10+964.064 136000 7000 188.5 187 TO BE DETERMINED TO BE DETERMINED
WEST DUFF TRIB 902 WEST 29 11+172.241 42000 8500 186.9 187 179.7 180.1
WEST DUFF TRIB 902 EAST 11+174.581 42000 8500 186.9 187 179.7 180.1
CPR EAST 17 28+900 37132 8000 202 202
CPR EAST 17 28+900 37132 8000 202 202




Table 2.4: Existing Ponds from City of Markham - Background Data Collection and Review

(North of 16th Ave)

(orifice plate invert elev = 196.50 m)

OUTLET STRUCTURE
POND ID LOCATION Diam  Material Inv UPS Inv DS L Slope Details Q 100-yr uncontrolled DA Report/ Table Ref./ Dwg Ref
(m) (m) %) (m’s) (ha)
37 South of 407, east of Kennedy 0.6 CONC 182.3 182.09 21 1.00% Concrete pipe with sharp edge orifice plate -- 14.35 Report - Missing
(North of 14th) Storm Drainage Areas - Hegerman Estates, Dwg No 201, Jan 1987
45, 46, 49 South of 407, between Kennedy and 0.45 CONC 0.50% Concrete pipe with 90 mm orifice plate 5.8 8.0 SWM Report - Cosburn Patterson Wardman Ltd., Jun 1992
McCowan (North of 14th) Pond/Drainage Area Drawings - Missing
47,52, 53 South of 407, between Rouge River and 7 SWM Report - Cosburn Patterson Wardman Ltd., Jan 1994
9th Line (North of 14th)
56 North of 407, east of Markham Rd. 0.1 160.6 0.8% Sheet flow from 100 mm orifice plate 9.63 SWM Design Brief - David Schaeffer Engineering Ltd., Oct 1996
(South of Hwy 7)
60, 61 North of 407, east of Kennedy Environmental Master Drainage Plan - Cosburn Patterson Mather Ltd., Apr 1996
(South of Hwy 7)
80 North of 407, between 9th Line and 0.6 CONC  184.75 184.60 5.0 1.25% Pipe leads to twin box culverts 8.7 156.96 SWM Design Brief - Greenland Consulting Engineers, Mar 2004
Reesor Road (Pond "A") 0.6 m pipe has 450 mm orifice plate
81 North of 407, between 9th Line and 186.00 11 Stormwater Management Pond "A" Design brief, Lindvest Properties (Cornell) Limited,
Reesor Road (Pond "B") Town of Markham, Draft Plan 19TM-02001
85 North of 407, west of Reesor Rd. 188.90 187.93 Designed tributary with multilevel weir and 33.3 187.76 SWM Report - Marshall Macklin Monaghan, Jul 2005
525 mm orifice plate Storm Drainage Areas - Fig 4.2(b)
3 North of 407, east of McCowan 1.2 CONC  195.20 194.30 41 2.2 Concrete pipe, 179 mm orifice plate 55 SWM Report - Schaeffers Consulting Engineers, Aug 2004
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GENERAL NOTES

1. SPECIFICATIONS:
* ONTARIO PROVINCIAL STANDARD SPECIFICATIONS

* ONTARIO HIGHWAY BRIDGE DESIGN CODE, 1991.
2. LIVE LOAD:
* OHBDC—91 HIGHWAY CLASS A’
3. CLASS OF CONCRETE:
« PRECAST CONCRETE GIRDERS 50 MPa
» REMAINDER 30 MPa
4. CLEAR COVER TO REINFORCING STEEL:
« FOOTINGS 100t 25
* DECK:
TOP 70+ 20
BOTTOM 40 10
* REMAINDER: 70+ 20

(UNLESS OTHERWISE NOTED)

5. REINFORCING STEEL:

* REINFORCING STEEL SHALL BE GRADE 400
UNLESS OTHERWISE SPECIFIED.

* BAR MARKS WITH PREFIX 'C’ DENOTE
COATED BARS.

6. CONTRACTOR SHALL ESTABLISH THE ACTUAL
BEARING SEAT ELEVATIONS BY DEDUCTING THE
BEARING THICKNESSES FROM THE TOP OF BEARING
ELEVATIONS. IF THE ACTUAL BEARING THICKNESSES
ARE DIFFERENT FROM THOSE GIVEN BY THE
BEARING DESIGN DATA, THE CONTRACTOR SHALL
ADJUST THE REINFORCING STEEL.

7. NO BACKFILL SHALL BE PLACED UNTIL DECK CONCRETE
HAS REACHED 25 MPa STRENGTH.

8. BACKFILL SHALL BE PLACED SIMULTANEOUSLY BEHIND
BOTH ABUTMENTS KEEPING THE HEIGHT OF THE
BACKFILL APPROXIMATELY THE SAME. AT NO TIME SHALL
THE DIFFERENCE IN ELEVATION BE GREATER THAN 0.5 m.
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GENERAL NOTES

1. SPECIFICATIONS:
* ONTARIO PROVINCIAL STANDARD SPECIFICATIONS
* ONTARIO HIGHWAY BRIDGE DESIGN CODE, 1991.
2. LIVE LOAD:
e OHBDC—91 HIGHWAY CLASS °A’

5. CLASS OF CONCRETE:
* PRECAST CONCRETE GIRDERS
* REMAINDER
4. CLEAR COVER TO REINFORCING STEEL:
* FOOTINGS
* DECK: TOP
BOTTOM
* REMAINDER:
(UNLESS OTHERWISE NOTED)

5. REINFORCING STEEL:
* REINFORCING STEEL SHALL BE GRADE 400 UNLESS
OTHERWISE SPECIFIED.
* BAR MARKS WITH PREFIX 'C’ DENOTE COATED BARS.

6. CONTRACTOR SHALL ESTABLISH THE ACTUAL BEARING
SEAT ELEVATIONS BY DEDUCTING THE BEARING THICKNESS
FROM THE TOP OF BEARING ELEVATIONS. IF THE ACTUAL
BEARING THICKNESSES ARE DIFFERENT FROM THOSE GIVEN
BY THE DESIGN DATA, THE CONTRACTOR SHALL ADJUST
THE REINFORCING STEEL.

7. NO BACKFILL SHALL BE PLACED UNTIL DECK CONCRETE
HAS REACHED 25 MPa STRENGTH.

8. STATIONING SHOWN IS BASED ON CENTRELINE CHAINAGE.
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, t\j&/%va
TJABLE FOR POND WATER LEVELS AND VOLUMES JABLE FOR OULET CONTROL

PERMANENT QUALITY QUANTITY CONTROLUNG |  OUTLET OUTLET ouTLEY
ORIFICE ORIFICE STRUCTURE PIPE
POND NUMBER | LEVEL |vOLUME| LEVEL | VOLUME | LEVEL | VOLUME POND NUMBER
(m) {m?) (m) (m?) (m) (m?) SIZE (mm) | SIZE {mm) (OPSD TYPE) | SIZE (mm)

R-1 1728 | 1100 | 1729 | 790 | 1737 | 2210 R-1 7 193 705.030 450

(0) MAINTENANCE ACCESS WITH . R-2 1645 | 3250 | 1650 | 2650 | 1655 | 3850 R-2 139 397 702.040 TYPE A 800
HINGED AND LOCKABLE LID

& o0 csp PIPE R-3 180.0 | 1900 | 1B0.74 | 3880 | 1817 | 4220 R-3 N/A 169 N/A 300

j mm# WITH

:gt:u: E;o&; :Smml (b) CLEANOUT ADAPTOR AND LR-1 N/A N/A N/A N/A | 18S5 | 1480 LR-1 N/A 88 N/A 300
BOARD = THREADED PLUG TYP.

0.3 FREE ey — OF CSP BELOW STONE LR-2 N/A N/A N/A N/A | 1857 | 1550 LR-2 N/A 100 N/A 300

0.0 AT OVERFLOW WEIRS LT LG {€) 300mms PVC INLET INTAXE WITH R-3 NnA | N/n | w/a | n/a | 1900 | 2020 (R-3 N/A 82 N/A 300

EUTMO] FITSAROUND OUT: 72-25mms HOLES PER 0.3m HEIGHT
FLOW PIPE. (HICKENBOTTOM OR EQUIVALENT) LR-4 N/A N/A N/A N/A | 1890 | 780 R-4 N/A 78 N/A 300
- N/A N/A N/A N/A | 1922 | 890 LR-5 N/A ke
TOP OF POND (d) SOmms CLEAR STONE LR-3 / / /! /! / N/A 300
GRADING P-2 N/A N/A N/A N/A 200.7 1270 P-2 N/A 8s N/A 300
(e) 150 TO 200mms [UP~RAP
2 Wo-1 1880 | 2630 | 1887 | 2905 | 189.7 | s985 WD-1 134 739 702.040 TYPE A 900
— T Y _QUANTITY LEVEL
A oy 4 PERFORATED
1 SECTION OF CSP

v QUALITY/ EROSION LEVEL

OUTLET STRUCTURE TYPE GATE SHUT

(SEE TABLE FOR OUTLET CONTROL) OFF VALVE —
WITH OPSD 403.01 FRAME AND cam:__\_\\
=

300mms# NON-PERFORATED PVC

L RISER (LENGTH VARIES)
‘%h ——(f) REMOVABLE CAP

FOR POND DRAINDOWN
FOR MAINTENANCE

(
Q

OUTLET PIPE —/

i .
cSsP ¥ SO, 7 T
(SEE TABLE FOR CUTLET CONTROL)
OUTLET ORIFICE SIZE BOTTOM OF PONO
AT INLET OR OUTLET OF PIPE
(SEE TABLE FOR OUTLET CONTROL) (9) NON—PERFORATED PYC PIPES
300mme (LENGTH VARIES)
(g) NON—PERFORATED PVC PIPES (h) CONTROLUNG ORIFICE (SEE TABLE FOR OUTLET CONTROL)
300mme (LENGTH VARIES)
300mm#® INTAKE TEE (SEE NOTE 2)

i) CONCRETE BASE

HICKENBOTTOM STORMWATER MANAGEMENT
POND OUTLET INCLUDES a). b), ¢). d). e)
1. g) W), O, j). COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED

A Al 6 — N T U
N.T.S.

NOTES
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.
2. FOR PONDS LR-1 THRU LR-5 AND P-2, THE 300mm INTAKE

TEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED N
(C)-75-25mm HOLES PER 0.3m HEIGHT.

3. FOR PONDS LR—-1 THRU LR-5 AND P-2 OUTLET ORFICE CONSTRUCT'
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm : LS A B 3

INTAXE TEE TO PVC PIPE.

R:\407Projoct\Submission\Hwy_Grading\Sepl_Grading\Delois\E1\E1~0062.dwg / DATE SAVED: JUL/20/01 © 09:38om

8 |07/20/01| ADDED NOTE 2 AND NOTE 3 Kcj|cG|cc|co SCALE : COM® | JPAYNE P _|07/28/99)

s [04/04/01[REVISED OUTLET CONTROL TEXT ki |m|mafco :u :m f: ::2:/’: 407 - R g_ SLF HIGHWAY 407 EAST PARTIAL

& {10/30/00| GENERAL REVISION KJ|MA[AA | CC LTIOTD | A ADHIAR! M [02/26/99) fi",.'.'.'::'.'..",:::':,..,. Joint Venture TYP'CAL DETAILS

3 Joo/18/00| REVISED ,DATA ww|an |aa | co NS, Sopnf © CUER | CG [07/26/99free FOR POND OUTLET

2 [03/26/00| MISCELLANEOUS REVISIONS / IA COMUENTS XC|M |Aa | CG - . M m:g&nr’:t

1 [04/07/00|ISSUED FOR CONSTRUCTION AS [aA |cG Monaghan MROCT MO, SUmOMSON bsc | ooc | Dawmms | mOEEM
OWG. NO. REFERENCES HO.| OATE REVISIONS ol Kl 31 was o) | wer.| o o 331030 10E1 |4R | DD|0062| 6
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I T e
“t k) n 50 sor th.; S J 0 86 @ 1Y 115 10 v e
EL 1780 POND R-3b
5m
QFUTURE ACCESS (EFUTURE
RAMP S-W ’ ROAD ' RAMP S-W HWY 407
STA 26+52!
’ EL 1:2.1?65
{CONTROL POINT) —l
=g =1 , 1 R
: = : W rr— " = 180
= =t — \ A Lo \ 1 |
5 ~— T Et—410-0 1
7 ——— T -
i 41 — 1 1Y
ORIGINAL JROUND —+ = = : ———
A 2an 1 s 118 105G 44 - ¥ an a3 £ acd 24 3 fr W
ORI SECTION D-D STA. 26+525 HWY 407
g
~ % =g = é
ROW, 5 E’E ROW. ROAD TLL g z
508 I ’ l HE
i &Umm“ﬂ: T8S £l 1854 I :
..... - _\\\ ;i_ oRmEAT sROURD -—‘l =
= — — — LY g _— r “ o
; &1 7 = ) ==
At BOITOM-OEBOMS. f —-
i8] €y =30 43 3G 20 AR b K p3 £51] YO 40 3 &5 & s 180G 10 12(
SECTION E-E POND LR-1
STA. 27+050 HWY 407
: .
5 (33 E
ROW, 35 gg ROMW, TLL, a z
$5la8 HE
b I | nmdwu_m:ﬂ 53
] — nu@!&nﬁ_&. | il
b —— — ——] | 1 —
” == A e—
‘u; BOTIOM.OERGMD. _" —
45 =
70 80 50 40 46 26 6 o 10 26 ae 40 5¢ ot 74 8 B 1906 16 126
SECTION F-F POND LR-1
STA. 27+175 HWY 407
SCALE : A SZALAMN as framema TME
s oo | 407 “ETHR 9"‘ SLF HIGHWAY 407 EAST PARTIAL
oy | o o (8 reets axpooes & peope Joint Venture TYPICAL CROSS SECTIONS
2 [09/26/00| REVISED AS PER 1A COMMENTS CH|as | |ce C GAUER ceG jarame SECTION E1 PONDS
1 [04/07/00(ISSUED FOR CONSTRUCTION CH|AS |MA|CG M Marshall
0 [03/24/00|ISSUED FOR INFORMATION ONLY cH|as [aa[ce Mackdin PROJECT NG, SUBOVEION osc. | voc | DG | MowSM
owo. 40 REFERENCES wo.| oaE REVISIONS M EE ﬁ —— I T COmELALTIRS BRSNS+ BWEYORS « PLASRS 331030 10E1 4R | DD | 0059 | 2




TABLE FOR POND WATER LEVELS AND VOLUMES

TABLE FOR OULET CONTROL

PERMANENT QUALITY QUANTITY CONTROLLING |  OUTLET OUTLET OUTLET
T POND NuMBer | ORIFICE ORIFKE STRUCTURE PIPE
BOND INUMEER ol hrd e el sy =y SZE (mm) | SIZE (mm) | (OPSD TYPE) | SIZE (mm)
R-1 1725 | 1100 | 1729 | 790 | 1737 | 2210 R-1 77 193 705.030 450
(a) MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 1650 | 2650 | 1655 | 3850 R-2 139 397 702.040 TYPE A 800
HINGED AND LOCKABLE LD
(i) 900mmse CSP PIPE WITH R-3 180.0 | 1900 | 180.74 | 3880 | 1817 | 4220 R-3 N/A 169 N/A 300
m
MINIMUM 100 — 25mms (b) CLEANOUT ADAPTOR AND LR-1 A | NA | Na | N/a | 18ss | 1480 LR-1 N/A 88 N/A 300
HOLE PER 0.3m HEIGHT THREADED PLUG TYP. LR-2 N/A 100 N/A 300
0.3 FREEBOARD (TYP.) ~ OF CSP BELOW STONE R-2 N/A N/A N/A N/A | 1857 | 1550
0.0 AT OVERFLOW EMBANKMENT. PIPE TO BE m ” T s
I WEIRS CUT TO FIT ARGUND OUT (c) 300mm$ PVC INLET INTAKE WITH LR-3 N/A N/A N/A N/A | 1900 | 2020 R-3
FLOW PIPE. 72-25mm# HOLES PER 0.3m HEIGHT v -~ 7 o0
(HICKENBOTTOM OR EQUIVALENT) LR-4 N/A N/A N/A N/A 189.0 780 LR-4
— N/A N/A N/A 1922 LR-5 N/A 75 N/A 300
TOP:FOF e (d) SOmm# CLEAR STONE LRSS N/A / / / 680
i P-2 N/A N/A N/A N/A | 2007 | 1270 P-2 N/A 85 N/A 300
®) 150 TO 200mm¢ RIP-RAP
2 @ WD-1 188.1 | 2630 | 188.7 | 2905 | 1897 | S985 WD-1 134 739 702.040 TYPE A 900
/\| V¥ QUANTTTY LEVEL
=N 4 PERFORATED
‘w,\ SECTION OF CSP
OUTLET STRUCTURE TYPE GATE SHUT
(SEE TABLE FOR OUTLET CONTROL) OFF VALVE —|
WITH OPSD 403.01 FRAME AND GRATE
e SN w PERMANENT POOL
} 300mm# NON~PERFORATED PVC
( RISER (LENGTH VARIES)
O f) REMOVABLE CAP
[ FOR POND DRAINDOWN
/ FOR MAINTENANCE
CSP OUTLET PIPE
(SEE TABLE FOR OUTLET CONTROL)
BOTTOM OF POND
AT INLET OR 83’3% 3',3 EPlPE (g) NON-PERFORATED PVC PIPES
(SEE TABLE FOR OUTLET CONTROL) 300mms (LENGTH VARIES)
(g) NON—PERFORATED PVC PIPES (h) CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTROL)
300mms¢ (LENGTH VARIES)
300mms INTAKE TEE (SEE NOTE 2)
(i) CONCRETE BASE
HICKENBOTTOM STORMWATER MANAGEMENT
POND OUTLET INCLUDES a), b), c), d), )
), g). h), i), ]), COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED
NOTES :
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.
2. FOR PONDS LR-1 THRU LR-5 AND P-2 THE 300mm INTAKE
TEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED IN
(C)~75-25mm HOLES PER 0.3m HEIGHT.
3. FOR PONDS LR-1 THRU LR-5 AND P—2 OUTLET ORFICE
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm
INTAKE TEE TO PVC PIPE.
¢ [07/20/01| ADDED NOTE 2 AND NOTE 3 KJ |AA [aa | cG SCALE : "’: :’;‘:‘c : W.?MJMM 407 ‘ETH r. s F HIGHWAY 407 EAST PARTIAL
8 [04/04/01)| REISED OUTLET CONTROL TEXT KJ | A | |ce L
oo A M 107/20/%9 Exprass Toi! Reste
o s il i o ] i 5 A ADHEAR M [07/268/%9) Lo roste oxpress & poage ; Joint Venture TYP|CAL DETA”—S
3 Joe/15/00| REVISED DATA KC|AA 4 [co Nis P A - FOR POND OUTLET
2 |03/26/00| MISCELLANEOUS REVISIONS / IA COMMENTS CH|AS [m |cG M-wl
Dac.
1 Jo4/07/00| ISSUED FOR CONSTRUCTION CH[As [m [ce H] Macikd PROJECT HO. susomsion [*> =
DWG. NO. NEFERENCES HO. OATE REVISIONS o | on E =I' et Ovaw) 3 [ CONBULEED CHIMEENE « SLIWIYORS « PLANING 331 030 1 OE1 4R DD 0063--‘ L.




TABLE FOR POND DITCHES AND WEIRS

. DITCHES Typg | SLOPE | BASEWIDTH | MIN. DEPTH TREATMENT
(%) (m) (m) (GRASS ORRIP RAP)
INLET 88 1.0 05 300mmo
R —1 OVERFLOW WEIR 00 14.0 03 300mm@
QUTLET A 15 15 06 300mma
B 15 15 06 GRASS
€ 42 15 04 800mme
D 00 15 025 800mm©Q
WITH 50mm
SOIL AND SEED
R s 2 OVERFLOW/OUTLET A 03 15 09 GRASS
B 7.1 15 0.45 500mma
c 34 15 06 500mm@
D 34 15 08 GRASS
R—3a INLET 27 0 05 GRASS
R == 3 b INLET 17 0 06 GRASS
OUTLET EXISTING DITCH 300mme
OVERFLOW DITCH A 0.0 7.0 PAD 300mme
INLET 63 15 05 300mma
LR —1 OVERFLOW WEIR 00 8.0 03 300mm@
OUTLET A 13 30 05 300mma
[:} 13 30 05 GRASS
INLET 1.0 15 0.6 GRASS
LR - 2 OVERFLOW WEIR 0.0 70 03 300mma
OQUTLET A 00 70 PAD 300mm>
LR _ 3 INLET 34 10 04 GRASS
OVERFLOW WEIR 0.0 40 03 300mma
OUTLET A 21 10 035 300mma
8 21 1.0 035 GRASS
L R . 4 INLET MAINLINE DITCH
OVERFLOW WEIR 0.0 I 55 I 0.3 I 300mma
LR _ 5 INLET MAINLINE DITCH
OVERFLOW WEIR 0.0 100 03 300mm@
OUTLET A 114 10 0.35 300mma
B 40.0 1.0 0.35 800mmo
[ 0.0 15 045 800mmo
WITH 50mm
SOIL AND SEED
INLET 07 15 07 GRASS
P s 2 OVERFLOW WEIR 00 120 03 300mma
OUTLET 0.0 4.0 PAD 300mmD
INLET 125 30 1.06 300mm@
WD s 1 OVERFLOW WEIR 0.0 250 0.3 300mma
OUTLET A 13 2,0 0.9 300mma3
B 17.0 20 0.5 800mma
c 0o 20 04 wmoo:m
SOIL AND SEED

NOTE: ALL RIP RAP TO BE PROVIDED IN TWO LAYERS

CuTt FILL

| 5m ACCESS ROAD |

ORIGINAL GROUND I I

1 5m ACCESS ROAD |
ORIGINAL GROUND I I

e

Y

¥ ORIGINAL GROUND
/ 3% 2 #
200mm GRANULAR A, MODIFIED —_—
BOTTOM OF POND |

TYPICAL SECTION OF ACCESS ROAD — AROUND POND TYPICAL SECTION OF ACCESS ROAD — APPROACH
CUT SECTION

200mm GRANULAR A, MODIFIED

1 5m ACCESS ROAD |

ORIGINAL GROUND I
ORIGINAL GROUND ORIGINAL GROUND
2 L
w
2%
MIN. DEPTH NOTE: DITCH TREATMENT IS
TO EXTEND TO MIN. DEPTH
/ 3% 2

ORIGINAL GROUND
| BASE WIDTH |

TYPICAL SECTION OF ACCESS ROAD_-— APPROACH TYPICAL SECTION OF SURFACE DITCHES
FILL SECTION (INCLUDING OVERFLOW WEIRS)

i

200mm GRANULAR A, MODIFIED

EXTEND TREATMENT MINIMUM
2m BEYOND BREAK OF SLOPE.

MIX PIT RUN
WITH RIP RAP

MINIMUM DEPTH ——

’_—‘—I-—- BASE WIDTH
—_—
I MATCH EXISTING GROUND
ALLOW STONES TO PROTRUDE |

THE SAME DEPTH AS THAT
OF THE SOIL.

ORIGINAL GROUND

FILTER FABRIC - BURY ENDS
TO PREVENT UNDERMINING

MIX SOIL WITH

mye

DETAIL OF OUTLET FOR PONDS SECTION A—A
R—1, LR—=5 AND WD-1 AT BOTTOM END

:';,"ﬁ: o e e e SouE o 407 “ETR 9 SLF ™ HIGHWAY 407 EAST PARTIAL
+ |08/15/00| REVISED DATA ww|as [an [ce :m:,m B roete apraess peve -J Joint venture |1YPICAL POND ACCESS RD. X-SECT.
3 [OS/SH/00] MISCELLANEQUS REVISIONS / W COMMENTS Dt} a5 Ik o0 NTS. o L e AND DRAINAGE DITCH DETAILS
2 [05/10/00| REVISED AS PER ENVIRONMENTAL INPUT CH|AS |Mm |c6 Marshall —
/07/00| ISSUED FOR CONSTRUCTION cH|as | ]ce Maoikdin PROUEET MO, suoneson | osc. | ooc | REEER | RSO
o o Sl o — et e == g e bionsgion 331030 10E1 | 4R | DD]0063] 6
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. SUBGRADE
182.20 i

INVERT
EL 180.00

STA. 0+443.30 R3-b ACCESS ROAD

USE EXISTING
ROAD AND CULVERT
REMOVE ASPHALT
AND REGRADE

EXISTING DITCH

ot R

PLUG END OF EXISTING CULVER[
WITH GRADED GRANULAR MATERIAL

STA. 94800 NINTH LINE B.Sm RT
. STA, 0+350 R-3b &CCESS ROAD
‘. EL. 185.59

MATCH EXISTING EL.

182.00

B —rra T
] & e2t0 |
i I : X 2 182.10
1) . i
ziPo— SXK
T ] —?—x*"‘m i
ilalabihids - e
T T N 3
| en o &
Ll o : ""'Q-—Top OF BERM g N
azoo (wp‘ 8 3 L EL 182.00 (TYP.) A
s s
© 1 N

INLET DITCH

-..B. UPON COMPLETION OF THE POND EXCAVATION AND GWFNG THE

NOTES

. FOR POND PARAMETERS AND OUTLET DETAIL .
SEE DRAWING E1-0062. : i ¥ r

2. FOR SECTION D-D SEE DRAWING E1-0059.

3. F'OR ACCESS ROAD PROFILE SEE DRAWING
EI-OOBCI

4. FOR'ACCESS ROAD CROSS SECTION AND
DRAINAGE DITCH TYPE SEE DRAWING E1-0063.

S. ACCESS ROAD GRADING SLOPE WITHIN CLEAR 1
ZONE OF HWY 407 IS 6:1. A

6. HWY 407 10 LANES PLUS TRANSITWAY POND R-3 : -
vowm: 2 10000m> (ULTIMATE). ST R

GENERAL noTEs-

A, SWM PONDS ARE TO!BE UTILIZED AS rsuPomhr SEDIMENTAHQN
BASINS. PONDS SHALL BE CONSTRUCTED AT THE OUTSET OF. THE
WUKK AND. ALL APPRUPRIATE CONSTRUCTION FLOWS ARE TO EEY
DIRECTED INTO -THE PONDS, WHEREVER PRACTICAL.. R
CONTRACTOR SHALL. MAINTAIN THE PONDS AND H‘EMQVE s:umENT
AS REQUIRED BY THE CONTRACT ADMINISTRATOR. PRIOR TO
OPENING OF THE HIGHWAY THE PONDS ARE TO BE c-..EmEn mo
REINSTATED TO A “NEW' CONDITION.

“COMJRACTOR SHALL ADVISE THE CONTRACT ADMINISTRATOR. THE -
CONTRACT. ADMINISTRATOR SHALL TAKE SOIL SAMPLES TO ASSESS . -
THE POTENTIAL INFILTRATION AND SEEPAGE QUALITIES OF THE :
POND FACILITY, IF REGUIRED, A POND LINER WILL BE PLACED

PRIOR TO COMPLETION OF THE ‘PONQ_ cuusrnucnon :

C. MINIMUM 8.5m RNJHJS 1'0 BE MAINTAJNED WHERE . ACCESS ROADS
MATCH WITH HIGHWAY SHOULDERS AND HAMMERHEAD. )

w

05/29/01| RELOCATED SUBDRAIN AT EAST OF NINTH LINE AS PER SLF

KC

11/07/00 | GENERAL REVISION / |A COMMENTS

KC

-

07/17/00| REVSED CULVERT No. 50

CH

03/26/00 | MISCELLANEOUS REWISIONS / IA COMMENTS

KC

cG

I04/07/00ISSUED FOR CONSTRUCTION

CH

cG

03/24/00(FOR INFORMATION ONLY

CH
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BOTTOM OF POND
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5m
GFUTURE ACCESS GFUTURE
RAMP S-W ROAD RAMP S-W HWY 407
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(CONTROL POINT) ——
|
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TR QUANTED 1817
— — 7 El_j705 —d — EL 1820
'i TTOMGEBONG. Y ‘i j{
— | EL=—4709 1
/, T “ Y —— — -
54 P— "‘-‘—-——4;.
O%Eqiﬁw =+ : — y == =
i 138 st} 145 A 4] an o) oy ] o] g 24 13 & ki
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[=
z
o
b+ 5 5m ;
5728 ACCESS E
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iblme l I Elz
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< 1= — FIl 1850
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— — F \ J 1
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SECTION E-E POND LR-1
STA. 27+050 HWY 407

3
ol & z
R.OW. § g gg ROW. T.LL g’ 3
] HE
I I LR AL G r— s
1 | Q@Ei&i 1 =
— _——‘2:-""—-— (7] 1 ‘k i
————¢ —
o —= = -
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i -0 306 =20 -1¢ ) 1 28 kit 46 56 o0 70 a9 Ly 100 ¢ (P
SECTION F-F POND LR-1
STA. 27+175 HWY 407
soue s : = SL ™ HIGHWAY 407 EAST PARTIAL
C. HOPKINS can foaution 407 ‘"m r- F
:zm: : m o rorts tapresss J Joint Venture TYPICAL CROSS SECTIONS
2 [09/26/00| REVISED AS PER 1A COMMENTS cH|as [m|ce C GAUER con forioo SECTION E1 PONDS
1 [04/07/00(ISSUED FOR CONSTRUCTION CH|AS |aa [cG u Marahall €
0 %3/2¢/00|I1SSUED FOR INFORMATION ONLY cH|as [ |ce Mm PrOECT O, smovson | omc, | ococ | DMEMO | moMsok




TABLE FOR POND DITCHES AND WEIRS

CuT FILL

| 5m ACCESS ROAD |
ORIGINAL GROUND | —|
SLOPE | BASEWIDTH | MIN.DEPTH TREATMENT
POND DITCHES Tvee [ SO0 . o PN e | 5m ACCESS ROAD i
R_1 INLET a8 10 0s 300mme |
- OVERFLOW WEIR 00 140 03 300mma
OUTLET A 15 15 06 300mm@ 200mm GRANULAR A, MODIFIED
= T s e ERASS = ( ORIGINAL GROUND
c ) 15 04 800mm@ 200mm GRANULAR A, MODIFIED = < % dim
) 00 15 025 800mm@ BOTTOM OF POND I
WITH 50mm
SO o S5k TYPICAL SECTION OF ACCESS ROAD — AROUND POND TYPICAL SECTION OF ACCESS ROAD — APPROACH
R—2 |overrowouner [ A | o3 15 09 GRASS CUT SECTION
B 71 15 045 500mme
c | 34 15 06 500mmes
D a4 15 08 GRASS
R—-3a INLET 27 0 05 GRASS [
| 5m ACCESS ROAD |
R—3b INLET 17 o 06 GRASS |
OUTLET EXISTING DITCH 300mme ORIGINAL GROUND
ORIGINAL GROUND ORIGINAL GROUND
OVERFLOWDITCH | A | oo 70 PAD 300mmo 2 v ("
-
INLET 63 15 05 300mma —
—_ 2%
LR—1 OVERFLOW WEIR 00 a0 03 300mme@ — MIN. DEPTH NOTE: DITCH TREATMENT IS
£ —— TO EXTEND TO MIN. DEPTH,
ouTLET A | 13 30 05 Boomag 200mm GRANULAR A, MODIFIED —/ P 34 SR GROUND
B 13 30 05 GRASS
INLET 10 15 06 GRASS l--—_|
_ BASE WIDTH
LR 2 OVERFLOW WEIR 0.0 7.0 03 300mme
ouTLET A | oo 70 PAD 300mme TYPICAL SECTION OF ACCESS ROAD — APPROACH TYPICAL SECTION OF SURFACE DITCHES
LR—3 InET 10 aRASS FILL SECTION (INCLUDING OVERFLOW WEIRS)
OVERFLOW WEIR 00 40 03 300mm@
OUTLET A 21 10 035 200mma
B 21 1.0 035 GRASS
LR—4 INLET MAINLINE DITCH
OVERFLOW WEIR 00 I 55 I 03 l 300mma _— | %g&aﬁ%&%yg{'gﬁg
LR—5 INLET MAINLINE DITCH
OVERFLOW WEIR 00 100 03 300mma
OUTLET A 111 10 0.35 300mm@
B | 400 10 035 800mma
MIX PIT RUN
c | oo 15 045 800mma WITH RIP RAP
WITH 50mm
SOIL AND SEED MINIMUM DEPTH  ~——
ORIGINAL GROUND
INLET 07 15 0.7 GRASS |——-'— BASE WIDTH
P-2 OVERFLOW WEIR 00 120 03 300mme _—
OUTLET 00 40 PAD 300mme FILTER FABRIC . BURY ENDS MATCH EXISTING GROUND
INLET 125 - ios 200mmB TO PREVENT UNDERMINING }
WD-1 ALLOW STONES TO PROTRUDE
OVERFLOW WEIR 00 250 03 300mma THE SAME DEPTH AS THAT
OF THE SOIL.
OUTLET A 13 20 0.9 300mme A
B 17.0 20 05 800mma
800mma MIX SOIL WITH
Cc 00 20 04 S mm RIP RAP
SOIL AND SEED '
DETAIL OF OUTLET FOR PONDS SECTION A—A
NOTE: ALL RiP RAP TO BE PROVIDED IN TWO LAYERS
R—1, LR-5 AND WD—1 AT BOTTOM END
8 |04/02/01| REVSED R-2 OUTLET RIP RAP SIZE KC|M |aa |G SCALE : omow A stimm | A5 foz/16/00 PARTIAL
5 [02/12/01|REVISED R—2 OUTLET RIP RAP SIZE ke[ [m[ce e Ty e A 407 ETR L3 SLF HIGHWAY 407 EAST PART
+ |oo/15/00| REVISED DATA vw|as |ma [co T Y byt odliy O Joint venturs |[TYPICAL POND ACCESS RD. X-SECT.
3 fo/28/o0] ISGELLANEOUS REVSONS / W COMMENTS oulis [m [eo wrs, G- 1 e AND DRAINAGE DITCH DETAILS
2 |5/10/00{ RENISED AS PER ENVIRONMENTAL INPUT cH|as [m|ce Mcuhl:l
1 104/07/00| ISSUED FOR CONSTRUCTION CH|AS |AA |CG F "l'-nld ! PROJECT NO. SUBSOMSION [ DoC. M""-"‘ mmm
ORG. 4. REFERENCES wo.| o REVISIONS or | oo [ 0] sl wes oom | wr. | oer SO, Gamna - WEYORS e 331030 10E1 | 4R | DD | 0063]| 6




RAAOTPROJECT, SUBLISSION\HWY_GRADINGY Sapl_Groding\E1\E1=012Adwg / DATE SAVED: OCT/10/00 @ 7:3pm

. Ay L. R
3 T, ey M

: ""POND. NOTES: o2

7

. 1. FOR_POND' PARAMETERS AND OUTLET DETAIL
SEE DRAWING; m ~0062. ..,

z.,mn SECTION; :-s SEE umwmd Eizoose,
¥ For secno FLF SEE DRAWNG E1-0059.

4. FOR ACCESS ROAD PROFILE SEE DRAWING
i E1-00sty f

{ 5. FOR ACCESS ROAD CROSS SECTION AND
& { ~ DRMNAGE DITCH TYPE SEE DRAWING E1-0063.
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GENERAL NOTES:

-+ M., . SWM PONDS ARE TO BE UTILIZED AS 'I'EHPQBART SEDIMENTATION
‘BASING,, PONDS SHALL BE CONSTRUCTED AT.THE OUTSEF-OF THE
WORK AND "ALL_ APPROPRIATE CONSTRUCTION FLOWS ARE TO SE

DIRECTED: INTO -THE -PONDS, WHI

CONTRACTOR SHALE MAINTAIN . THE PONDS ARD
* &S REQUIRED BY THE“CONTRACT ACMINISTRATOR,,
QOPENING OF THE HI(H\'M‘I’ THE PONDS ARE- :-'fO Bf CLEANS&

REINSTATED TO A "NEW : CONDITIDN

B. UPON COMPLETION OF THE POND EXI’.‘.WATIGN AND-, SR%NG

CONTRACTOR SHALL ADVISE THE CONTRACT AD

CONTRACT ADMINISTRATOR, SHALL TAKE SOIL WPLES

THE POTENTIAL INFILTRATION AND SEEPAGE

PONO FACILTY. IF REQUIRED, A POND LINER:WILL BE PLACED
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TABLE FOR POND WATER LEVELS AND VOLUMES TABLE FOR OULET CONTROL

SECTION OF CSP

PERMANENT QUALITY QUANTITY CONTROLLING |  OUTLET OUTLET OUTLET
POND NUMBER | LEVEL | VOLUME | LEVEL | VOLUME| LEVEL | YOLUME POND NUMBER ORIFICE ORIFICE STRUCTURE PIPE
OPSD TYPE) | SIZE (mm)
(m) (m?) (m) (m3) (m) {m?) SIZE (mm) | SIZE (mm) (oPs| ) (mm)
R-1 1725 | 1100 | 1729 790 | 1737 | 2210 R—1 77 193 705.030 450
(a) MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 1650 | 2650 | 1655 | 3850 R-2 139 397 702.040 TYPE A 800
HINGED AND LOCKABLE LD
(j) 900mme CSP PIPE WITH R-3 180.0 1900 180.74 3880 181.7 4220 R-3 N/A 169 N/A 300
MINIMUM 100 — 25mmse (b) © uT OR AND R-1 N/A N/A N/A N/A 185.5 1480 R-1 N/A 88 N/A 300
HOLE PER 0.3m HEIGHT LEANOUT ADAf
0.3 FREEBOARD (TYP) — OF CSP BELOW STONE THREADED PLUG TYP. R-2 nA | na | N | N/ | 1es7 | 1ss0 (R-2 N/A 100 N/A 300
BANKMENT. PIP 3
0.0 AT OVERFLOW WEIRS ?JT T0 FE" mou:oT%u?r (c) 300mms PVC INLET INTAKE WITH LR-3 N/A N/A N/A N/A | 1900 | 2020 LR-3 N/A 82 N/A 300
72-25mm# HOLES PER 0.3m HEIGHT
FLOW PIP|
“ (HICKENBOTTOM OR EQUIVALENT) LR—-4 N/A N/A N/A N/A | 1890 | 780 LR-4 N/A 78 N/A 300
- A N/A N/A N/A 1922 LR-5 N/A 75 N/A 300
TOPGROHFU . (d) S0mms CLEAR STONE LRSS N/ / / /! 890
e P-2 N/A N/A N/A N/A | 2007 | 1270 pP-2 N/A 85 N/A 300
(e) 150 TO 200mms RIP-RAP
2 WD-1 188.t | 2630 | 188.7 | 2905 | 189.7 | 5985 WD-1 134 739 702.040 TYPE A 900
/ i Vi ¥ QUANTITY LEVEL
[ MLT‘I\ PERFORATED
1

OUTLET STRUCTURE TYPE GATE SHUT
(SEE TABLE FOR OUTLET CONTROL) OFF VALVE —

WITH OPSD 403.01 FRAME AND GRATE 5 I
\‘ TNy 4 _ v PERMANENT POOL

O [ FOR POND DRAINDOWN
FOR MAINTENANCE

|
/ SLRY s By,
CSP OUTLET PIPE ISEPTHLES T
(SEE TABLE FOR OUTLET CONTROL)
BOTTOM OF POND
ar wOUILET ORcE Sze— (g) NON—PERFORATED PVC PIPES
(SEE TABLE FOR OUTLET CONTROL) 300mms (LENGTH VARIES)
(a) NON—-PERFORATED PVC PIPES (W) CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTROL)
300mms (LENGTH VARIES)
300mme INTAKE TEE (SEE NOTE 2)

(1) CONCRETE BASE

300mm# NON-PERFORATED PVC
RISER (LENGTH VARIES)

) REMOVABLE CAP

HICKENBOTTOM STORMWATER MANAGEMENT
POND OUTLET INCLUDES ), b), c), d), e)
M, g). k), 1), j), COMPLETE OUTLET PIPE _
DICB WITH FRAME AND GRATE NOT INCLUDED

TYPICAL DETAIL 6 — POND OUTLET STRUCTURE

N.T.S.
NOTES :
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.
2. FOR PONDS LR—1 THRU LR~5 AND P—2 THE 300mm INTAKE
TEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED IN
(C)-75-25mm HOLES PER 0.3m HEIGHT.
3. FOR PONDS LR-1 THRU LR-5 AND P—-2 OUTLET ORFICE i
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm
INTAKE TEE TO PVC PIPE.
P - . or, e
o MO 2 M0 MTE S K pyco SO : = Txons Telmmm 407 ETR w5 SLF HIGHWAY 407 EAST PARTIAL
5 [04/04/01| REISED OUTLET CONTROL K [An |44 [ce : -
+ [10/30/00| GENERAL REWISION ww| A [ [ce E :m : ff.:.:’: frie iy —f‘ Joint Ventura TYPICAL DETAILS
3 foo/15/00| REVISED DATA Kc|aa [m[ce NS c owem | co [or/ze/ml— FOR POND OUTLET
2 [05/26,00| MISCELLANEOUS REVISIONS / A COMMENTS cH|as [m|co -“""'.'I“' e
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TABLE FOR POND DITCHES AND WEIRS

CuTt FILL

| Sm ACCESS ROAD
ORIGINAL GROUND I |

- SiTCiES Tvpe | SLOPE | BASEWIDTH | MIN. DEPTH TREATMENT I HiF ACCESS ROAD |
(%) (m) (m) (GRASS OR RIP RAP)
ORIGINAL GROUND | |
R—1 INLET 88 10 05 300mm@
OVERFLOW WEIR 0.0 14.0 03 300mma R
OUTLET A 15 15 06 300mma@ 200mm GRANULAR A, MODIFIED —/ —_— 3 ;
[ B 15 15 06 GRASS - # = ORIGINAL GROUND
c 42 15 04 800mm@ 200mm GRANULAR A, MODIFIED —/ —_ i
D 00 15 025 800mma BOTTOM OF POND |
WITH 50mm
SO AND SEED TYPICAL SECTION OF ACCESS ROAD — ARQUND POND TYPICAL SECTION OF ACCESS ROAD — APPROACH
R e 2 OVERFLOW/OUTLET A 03 15 09 GRASS C UT S ECT| O N
B 71 15 045 500mma
c 34 15 06 500mm@
D 34 15 08 GRASS
R—3a e 5 ° i eRAsS | 5m ACCESS ROAD |
m
R—3b INLET 17 o 06 GRASS I —I
OUTLET EXISTING DITCH 300mma SRICHAL GROUND _\
ORIGINAL GROUND ORIGINAL GROUND
OVERFLOWDITCH | A 00 70 PAD 300mma@ s v
LR—1 INLET 63 15 05 300mma ‘/_’_/_N\ 2% =
OVERFLOW WEIR 00 80 03 300mm@ S — MIN. DEPTH NOTE: DITCH TREATMENT IS
 — TO EXTEND TO MIN. DEPTH
OUTLET A 13 30 05 300mm@ / 3%
200mm GRANULAR A, MODIFIED S ORIGINAL GROUND
B 13 30 05 GRASS
INLET 10 15 06 GRASS I-——-|
- BASE WIDTH
LR 2 OVERFLOW WEIR 0.0 7.0 03 300mm@
ouTLET A | oo 70 PAD a00mm TYPICAL SECTION OF ACCESS ROAD — APPROACH TYPICAL SECTION OF SURFACE DITCHES
LR—3|__me ” arass FILL SECTION (INCLUDING OVERFLOW WEIRS)
OVERFLOW WEIR 0.0 40 03 300mm@
OUTLET A 24 10 0.35 300mm@
B 21 10 035 GRASS
LR—4 INLET MAINLINE DITCH
EXTEND TREATMENT MINIMUM
OVERFIOVINER o I = I % I S0immg _—l 2m BEYONF;EBREM oy Is’tope
LR=5 INLET MAINLINE DITCH
OVERFLOW WEIR 0.0 10,0 03 300mma
OUTLET A | 14 10 035 300mma
B 400 10 035 800mme
MIX PIT RUN
€ 00 15 0.45 800mm@ WITH RIP RAP
WITH 50mm
SOIL AND SEED MINIMUM DEPTH ——
ORIGINAL GROUND
INLET 07 15 07 GRASS I———'— BASE WIDTH
P-2 OVERFLOW WEIR 00 120 03 300mma —_—
OUmLET s = L i FILTER FABRIC - BURY ENDS HATCH EXSTINCICROUND
INLET 125 30 1.06 300mma TO PREVENT UNDERMINING }
WD— 1 i ALLOW STONES TO PROTRUDE
OVERFLOW WEIR 00 25.0 03 300mm@ THE SAME DEPTH AS THAT
OF THE SOIL,
OUTLET A 13 20 08 300mma A
B 17.0 20 0.5 600mma
800mma MIX SOIL WITH
£ - . . WITH 100mm RIERAP
SOIL AND SEED _
DETAIL OF OUTLET FOR PONDS SECTION A—A
NOTE: ALL RIP RAP TO BE PROVIDED IN TWO LAYERS
R—1, LR—5 AND WD—1 AT BOTTOM END
6 [04/02/01| RENSED R-2 OUTLET RIP RAP SIZE Ke[an [an SCALE : AS |02/18/00
8 [02/12/01|REVISED R—2 OUTLET RIP RAP SIZE KC|a [ :: cnlosi1/00| 4O F TR r‘ SLF HIGHWAY 407 EAST PARTIAL
a foz/1 Exprose
4 [08/15/00| RENSED DATA MW|AS | AA | CG M I::-:r G rovts aprenes ; Joint Venture TYPICAL POND ACCESS RD. X—SECT.
3 103,/28,/00| MISCELLANEOUS REVISIONS / 1A COMMENTS CH|AS |AA |CG ire C80 jozzimo AND DRAlNAGE D|TCH DETA“_S
2 |o3/10/00| REVISED AS PER ENVIRONMENTAL INPUT cHlas[m[ce =nuh¢ll
REVESION
1 Jo4/07/00| ISSUED FOR CONSTRUCTION cHlas [m]ce ackiin ROJET 0. svsnvmon | oisc. | ooc. | DeEme | mewsion
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1. FOR_POND PARAMETERS bm OUTLET :DETAIL

SEE DRAWING ‘£1-0062.
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WORK 'AND ALL APPROPRIATE CONSTRUCTION FLO

DIRECTED INTO THE PONDS,

CONTRACTOR SHALL MAINTAIN Tuaf'gsono AND
as REQUIRED BY THE CONTRACT ADMINISTRATOR. X
ENING OF THE HICHWAY, THE PONDS ARE TO BE cl.amep AND 1

INSTATED TO A "NEW CO’NMIDN
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THE POTENTIAL INFILTRATION AND SEEPAGE QUALIES OF THE -
POND FACILITY, : IF REQUIRED, A POND-LINER WILL BE RLACED
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TABLE FOR POND WATER LEVELS AND VOLUMES TABLE FOR OQULET CONTROL

PERMANENT QUALITY QUANTITY CONTROLLING |  OUTLET OUTLET OUTLET
ORIFICE ORIFICE STRUCTURE PIPE
POND NUMBER | LEVEL UME | LEVEL | VOLUME | LEVEL | vOLUME POND NUMBER
0 o V?:;") m (%) (m) m) SIZE (mm) | SIZE (mm) (OPSD TYPE) | SIZE (mm)
R-1 1728 | 1100 | 1729 | 790 | 1737 | 2210 R-1 7 193 705.030 450
(o) MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 1650 | 2650 | 1655 | 3850 R-2 138 397 702,040 TYPE A 800
INGED AN 0
HINGED AND LOCKABLE Lt R-3 180.0 | 1900 | 180.74 | 3880 | 1817 | 4220 R-3 N/A 169 N/A 300
(j) 900mme CSP PIPE WITH

MINIMUN 100 - 25mme (b) CLEANOUT ADAPTOR AND LR-1 N/A N/A N/A N/A 185.5 | 1480 LR-1 N/A 88 N/A 300

HOLE PER 0.3m HEIGHT SREADED. PLLG TYR! = — =
0.3 FREEBOARD (TYP) ] OF CSP BELOW STONE R-2 N/A | N/a | n/a | w/a | 1857 | 1550 LR-2 /. N/A 300
0.0 AT OVERFLOW WEIRS O oy (c) 300mms PVC INLET INTAKE WITH 1R-3 NA | N/a | wa | w/a | 1s00 | 2020 LR-3 N/A 82 N/A 300

CUT TO AT AROUND OUT .
72-25mms HOLES PER 0.3m HEIGHT
FLOW PIPE. (HICKENBOTTOM OR EQUIVALENT) R-4 N/A N/A N/A N/A | 1890 | 780 LR-4 N/A 78 N/A 300
R-5 N/A N/A N/A N/A 182.2 830 R-5 N/A 75 N/A 300
TOP OF POND (d) 50mme CLEAR STONE - 4 4 A v
GRADING p-2 N/A N/A N/A N/A | 2007 | 1270 P-2 N/A BS N/A 300
150 TO 200mms FiP—RAP
B (o) ™ WD-1 188.1 | 2630 | 1887 | 2905 | 1897 | 5985 WD-1 134 739 702.040 TYPE A 900
[~ e / ¥Y_ouanmTy
! B 4 \ / PERFORATED
SECTION OF CSP

=t

1 GATE REF. r‘:
ELEVATION )

CUTLET STRUCTURE TYPE GATE SHUT
(SEE TABLE FOR QUTLET CONTROL) OFF VALVE —

WITH OPSD 403.01 FRAME AND GRATE-_\_\--_*

v QUALITY/ EROSION LEVEL

2

._l \
L 4 PERMANENT POOL
_@ 300mm# NON-PERFORATED PVC

( RISER (LENGTH VARIES)
Q =

——(f) REMOVABLE CAP
= L

FOR POND DRAINDOWN
/ a3y

- FOR MAINTENANCE
Lo
/ SIS T
€SP OUTLET PIPE RSN
(SEE TABLE FOR OUTLET CONTROL)
OUTLET ORIFICE SIZE BOTTOM OF PONO
AT INLET OR OUTLET OF PIPE
(SEE TABLE FOR OUTLET CONTROL) (g) NON-PERFORATED PVC PIPES
300mme (LENGTH VARIES)
(g) NON—PERFORATED PVC PIPES (h) CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTROL)
300mms (LENGTH VARIES)
300mm# INTAKE TEE (SEE NOTE 2)

(i) CONCRETE BASE

HICKENBOTTOM STORMWATER MANAGEMENT
POND OUTLET INCLUDES o), b), ¢), d), e)
1. g). h), i) i), COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED

TYPICAL DETAIL 6 — POND QUTLET STRUCTURE
N.T.S.

NOTES :
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.

2. FOR PONDS LR-1 THRU LR-5 AND P-=2, THE 300mm INTAKE
TEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED IN

(C)-75-25mm HOLES PER 0.3m HEIGHT.

3. FOR PONDS LR-1 THRU LR-5 AND P-2 QUTLET ORFICE CONSTHUCT,
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm
INTAKE TEE TO PVC PIPE

RA4QTProject\Submission\Huy_Grading\Sept_Croding\Details\E1\E1~0062.dwg / DATE SAVED: JUL/20/01 @ 09:38am

. i JPAYNE » |07/28/99] WL
8 [07/20/01|ADDED NOTE 2 AND NOTE 3 KC|CG|CG|CG SCALE : e T 407 N . HIGHWAY 407 EAST PART'AL
3 |04/04/01| REVISED OUTLET CONTROL TEXT Kd |AA |AA | CC A ADHIKARY M |07/20/99 Eupress Tuil Roste _J
4 |'0/%0/00| GENERAL REVISION KJ [M | MA | CG A ADHWAR | A |07/26/9) Lo rovte sxprues ¢ péoge Joint Venture TYPICAL DETAILS
3 [08/18/00| REVISED ,DATA MW|AA | AA | CC NS C. GALER G _[07/28/0 % e FOR POND oUTLE'r
2 |08/26/00| MISCELLANEOUS REVISIONS / IA COMMENTS KC|AMA |AA | CC ’ | —r— Marshall
Macklin e v
1 04/07/00[1SSUED FOR CONSTRUCTION CH|AS |AA |CG Monaghan PROSCT NO. SUTOMSION [ poc. Tamn | mamcn
Tormet ‘A" Sheel Baw




TABLE FOR POND DITCHES AND WEIRS

CUT FILL

| 5m ACCESS ROAD |

ORIGINAL GROUND I l

POND DITCHES TYPE SLOPE | BASE WIDTH MIN. DEPTH TREATMENT ' 5m ACCESS ROAD l
{%) (m) (m} {GRASS OR RIP RAP} ORIGINAL GROUND I |
R 1 INLET a8 10 05 300mmP
OVERFLOW WEIR 00 14.0 03 300mm&
OUTLET A 15 15 06 300mm@ 200mm GRANULAR A, MODIFIED ‘—j ———— j\ A !
B 15 15 06 GRASS £ __l_ ORIGINAL GROUND
[of 42 15 04 800mm@ 200mm GRANULAR A, MODIFIED '—/ —3—%— % 3 0:5m
D 0.0 15 025 800mm@ BOTTOM OF POND |
WITH 50mm
SOl Ak SEeo TYPICAL SECTION OF ACCESS ROAD — AROUND POND TYPICAL SECTION OF ACCESS ROAD — APPROACH
—_ OVERFLOW/OUTLET A 03 15 09 GRASS
R—2 CUT SECTION
B 71 15 045 500mm
Cc 34 15 06 500mm@
D 34 15 0.8 GRASS
R—3a INLET 27 0 05 SRASS | 5m ACCESS ROAD |
R—3b INLET 17 0 06 GRASS |
QUTLET EXISTING DITCH 300mma ORIGINARGROUND ORIGINAL GROUND ORIGINAIGROUND!
OVERFLOWDITCH | A oo 70 PAD 200mmo < 4 o
LR—1 INLET 63 15 05 300mma ——
. OVERFLOW WEIR 0.0 80 03 3A00mmQd MIN, DEPTH \ / NOTE: DITCH TREATMENT IS
TO EXTEND TO MIN. DEPTH,
OUTLET A 13 30 0.5 i 200mm GRANULAR A, MODIFIED —/ —_— SREATERGURD
B 13 a0 05 GRASS
INLET 10 15 06 GRASS I"‘—4
— BASE WIDTH
LR 2 OVERFLOW WEIR 00 70 03 300mm@
OUTLET A | oo 70 PAD a00mma TYPICAL SECTION OF ACCESS ROAD — APPROACH TYPICAL SECTION OF SURFACE DITCHES
LR—3 INLET 34 10 04 GRASS FILL SECTION (|NC|_UD|NG OVERFLOW WElRS)
OVERFLOW WEIR 0.0 40 03 300mme
OUTLET A 21 10 0.35 A00mma
-] 21 1.0 0.35 GRASS
LR—4 INLET MAINLINE DITCH
OVERFLOW WEIR 00 =5 I 03 | 200mmS ——1 EXTEND TREATMENT MINIMUM
= : - 2m BEYOND BREAK OF SLOPE
LR=5 INLET MAINLINE DITCH
OVERFLOW WEIR 0.0 10.0 0.3 300mmnd
OUTLET A 111 1.0 0.35 300mma
B 40.0 1.0 0.35 800mma
~ MIX PIT RUN
c | oo 15 045 800mm@ WITH RIP RAP
PN MINIMUMDEPTH ——
ORIGINAL GROUND
INLET 07 15 07 GRASS I—-—--'— BASE WIDTH
P-2 OVERFLOW WEIR 00 120 03 300mma e
— u A s 200mme FILTER FASRIC - BURY ENDS MATCH EXISTRISICROUHD
INLET 125 a0 106 300mme TO PREVENT UNDERMINING '
WD—1 ALLOW STONES TO PROTRUDE
OVERFLOW WEIR 0.0 250 03 300mme THE SAME DEPTH AS THAT
OF THE SOIL.
OUTLET A | 1a 20 09 300mma A
B 17.0 20 0.5 800mma
MIX SOIL WITH
c 0o 20 04 wmmoosm RIP RAP
SOIL AND SEED _
DETAIL_QF QUTLET FOR PONDS SECTION _A-—A
NOTE: ALL RIP RAP TO BE PROVIDED IN TWO LAYERS
R—1, LR—5 AND WD—1 AT BOTTOM END
/02/01| REISED R-2 OUTLET RIP RAP SIZE mm SCALE : as foa/10/00
: :flzm REVISED R-2 OUTLET RIP RAP SIZE zu M z wk/o/ JOF “ETHR = st F HIGHWAY 407 EAST PARTIAL
s M [02/18,/00 =
4 Joa/13/00| REVISED DATA w[as |ma]ce e 04 rovte dnpeses's povgs ‘; Joint venture |TYPICAL POND ACCESS RD. X-SECT.
3 [05/26,/00| MISCELLANEOUS REVISIONS / A COMMENTS CH|AS [MA |CG NTS. €86 |oarz100 i AND DRAINAGE D|TCH DETA“_S
2 [05/10/00 REVISED AS PER ENVIRONMENTAL INPUT cH|as [m|ce =-uln'=l
1 [04/07/00]ISSUED FOR CONSTRUCTION cHas |aa|co M“” PROJECT M. Swovsion [ e | e Wasen
OWG. NO. REFERENCES MO.| DATE REVISIONS LA -4 by = wt.| ome ORBAIED SIS - SURVITORS « RASIRS 331030 10E1 4R | DD [ 006 6




TABLE FOR POND WATER LEVELS AND VOLUMES TABLE FOR QULET CONTROL

PERMANENT QUALITY QUANTTTY CONTROLLING |  OUTLET OUTLET OUTLET
POND NUMBER | LEVEL VOLUNE OLONE POND NuMper | _ORIFICE ORIFICE STRUCTURE PIPE
(m) v?},,‘ih)lE LEVE(m)L e LEVE-(M) oo SIZE (mm) | SIZE (mm) | (OPSD TYPE) | SIZE (mm)
R-1 1725 | 1100 | 1729 | 790 | 1737 | 2210 R-1 77 193 705.030 450
(a) MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 1650 | 2650 | 1655 | 3850 R-2 139 397 702.040 TYPE A 800
HINGED AND LOCKABLE LD

(i) 900mms CSP PIPE WITH R-3 1800 | 1900 | 180.74 | 3880 | 181.7 | 4220 R-3 N/A 169 N/A 300
MINIMUM 100 — 25mms ®) T e LR=1 N/A N/A N/A N/A 185.5 1480 WR-1 N/A 88 N/A 300

HOLE PER 0.3m HEIGHT CLEAHOUTy A SIce
0.3 FREEBOARD (TYP.) — | OF CSP BELOW STONE THECADED (REUCTINE: R-2 N/A N/A N/A N/A | 1887 | 1550 LR-2 N/A 100 N/A 300

BANKMENT. T
0.0 AT OVERFLOW WEIRS g‘n 10 ,,-ET ARZ'ESD %U?E (c) 300mm¢ PVC INLET INTAKE WITH LR-3 N/A N/A N/A N/A | 1900 | 2020 LR-3 N/A 82 N/A 300
72-25mm# HOLES PER 0.3m HEIGHT
FLOW PIPE. (HICKENBOTTOM OR EQUIVALENT) LR-4 N/A N/A N/A N/A | 1890 | 780 LR-4 N/A 78 N/A 300
7T - N/A N/A N/A N/A | 1922 | 830 R-5 N/A 75 N/A 300
TOP OF POND (d) Somms C . R-5 /i /) /) /i
. p-2 N/A N/A N/A N/A | 2007 | 1270 P2 N/A 85 N/A 300
8) 150 TO 200mm# RIP—RAP

2 - wD-1 188.1 | 2630 | 186.7 | 2905 | 1897 | 5985 wo—1 134 739 702.040 TYPE A 900

/l i / ¥_ouamry LeveL

=
]{ PERFORATED

L

OUTLET STRUCTURE TYPE GATE SHUT

(SEE TABLE FOR OUTLET CONTROL) OFF VALVE —
WITH OPSD 403.01 FRAME AND smt\‘\-r
lI—|

SECTION OF CSP
mm

J300mme NON-PERFORATED PVC
RISER (LENGTH VARIES)

) REMOVABLE CAP
FOR POND DRAINDOWN
FOR MAINTENANCE

/

(
Q¢

| |
=) === I
YIRS ¥ U
CSP OUTLET PIPE
(SEE TABLE FOR OUTLET CONTROL)
OUTLET ORIFICE SIZE:

4

-

—— BOTTOM OF POND

(g) NON-PERFORATED PVC PIPES
300mm# (LENGTH VARIES)

(h) CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTRINL)

AT INLET OR OUTLET OF PIPE
(SEE TABLE FOR OUTLET CONTROL)
(9) NON-PERFORATED PVC PIPES
300mm¢ (LENGTH VARIES)

300mme® INTAKE TEE (SEE NOTE 2)
HICKENBOTTOM STORMWATER MANAGEMENT (1) CONCRETE BASE
POND OUTLET INCLUDES a), b), c), d), o)

f). 9), h), 1), j), COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED

TYPICAL DETAIL 6 — POND OQUTLET STRUCTURE
N.T.S.

NOTES :
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.

2. FOR PONDS LR—-1 THRU LR-5 AND P-2 THE 300mm INTAKE
TEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED IN
(C)-75-25mm HOLES PER 0.3m HEIGHT.

3. FOR PONDS LR-1 THRU LR~5 AND P-2 OUTLET ORFICE
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm
INTAKE TEE TO PVC PIPE.

1 [04/07/00(ISSUED FOR CONSTRUCTION

OWG. NO. REFERENCES M0.| DATE REVISIONS

o [07/20/01| ADDED NOTE 2 AND NOTE 3 ks [m[mce SCALE : e » [or/20/%9 ™ ST PARTIAL

5 [04/04/01| REVISED OUTLET conTROL TEXT s [m[m|ce e e ::j::‘: 407 EZBMM r SLF HIGHWAY 407 EA

4 10/30/00| GENERAL REVISION MW|AA [ | CG TR N Lo reste oxprese & pésge Joint Venture TYPICAL DETAILS

3 Jos/15/00| REVISED DATA ke|m[m|[ce NTS %c. owen | oo [07/25/9% FOR POND OUTLET

2 105,/26/00| MISCELLANEOUS REVISIONS / IA COMMENTS cH[as[m|ce . — M-".rdnl“dml g

? 47 Wy WA Monaghan
[wox 3 et st 331030 10E1 [4R|DD|0062]| 6
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g
o % 23 :lsé? TO
ROMW. SRIRE ROW TRANSITWAY
1458 —
Ihlae
ORIGINAL GROUND —— QUANTITY LEVEL 185.7
— I 1 | | I
S ~——F— = = \ ] I I
i T I ui
o 5 = 1 | ! |
BOTTOM OF POND
EL. 185.2
SECTION G-G POND LR-2
STA. 27+800 HWY 407
8|= § 96m
=352 m REF. TO
; § % § ROM, ‘_ﬁgils)s_‘ T‘Ll TRANSITWAY
] ] I ]
| | BN N
— — ~ o — ETeE = mmﬂﬁ: = :
ot ] 1 1} | -
‘- ' =
= x- IEI/
f f
o § ¢ 36 2 g 5 0 24 36 P 50 s 5 ¥ 30 08 110 120
BOTTOM OF POND  —
EL 168.0
SECTION H-H POND LR-3
STA. 28+400 HWY 407
3
E 82m
~ g £3 REF. TO
ROW. Sals E 5m TRANSITWAY
Eelat = ' o
= —— —h-h_"\.. :
==X S i
< B— ] ] i—-—w sz
Tr 3 URIG GROURD =Y P
s 1Y [A] L 1
= — S | I E——
= 1
€0 E -50 46 30 26 -10 9 10 2 30 4 50 —J £ % 80 9 106 16 126
BOTTOM OF POND
EL. 188.0
SECTION I-I POND LR-4
STA. 28+600 HWY 407
SCALE : ™me
r" SL F HIGHWAY 407 EAST PARTIAL
Joint Venture TYP'CAL CROSS SECT'ONS
SECTION E1 PONDS
1 [04/07/00[ISSUED FOR CONSTRUCTION cHlas [m|co M Miarshall
0 [03/24/00| ISSUED FOR INFORMATION ONLY cH|as [ [ce m PRGICT NO. SUsovSIoN osc. | poc | DR | OO
ReFERENCES .| o REVISIONS o | o | 20 mu—umw 331030 10E1 | 4R | DD ) 0060]| 1




A

SUBLISSION\HWY_GRADING) Sapt_Croding\E1\E1-018Adwg / DATE SAVED: OCT/11/00 @ 0B:3lom

A0

7 I ; ¥ /
s . [ / i
- LT i i 7 ¥ H I
; - 3L ! A ; 7 3
Pom:l NOTES: £ : s g ¢ ! 7
H 1] / ,’ !
_.+1/FOR_POND PARAMEEERS ‘D pumLer oeTaL ™ i 4 i
o7 SEE DRAWING mi%c»sz ; BT # ,
g FOR SECTION u-n SEE wﬁwc £1-0060. g A J g
{ ’3. FOR SECTION 1~ E‘EF_E nquuc £1-0060. : 7 3 } __
4, FOR ACCESS nqan PROFILE' SEE DRAWING i ¥-'SANDBAG BARRIER
E1-0051, i 2 1.5m WIDE ENI-IMCED .[OPSD 219.150

SWALE SEE DETAL 9

5. FOR,ACCESS RDAD CROSS SECTION AND
DRAINAGE DITGH TYPE SEE D'RAWING E'I-U(}b‘.}jn““\-....,

6. ACEESS ROAD DRADING SLOPE wHN cha ;
zou: OF HWY 407, IS5 \

s

————TT

gairh2e!

Z%1.5m WIDE Ef RO ; =
: swALE SEE DETAL 9,.-7" . ' I o\ i ;
Ehfe- Qe Joeerr o T T S e i Ll -

TEHPOW DWRSIGN 3‘-—"'"

TP, DE'I'NL

™ -rﬁ--......_,

1.5 WIDE ENHANCED
SWALE SEE DETAL 1

TR e
TR y \'\‘l ',’ ——

STA. 9+934 TENMH o
LINE 3.50m R, & B e :
A 05700 EL, 189.47 Bt i
ks : 8947 p-s ACCESS ROAD ‘STA. u+?a:5 94\
EL. 189,30 / PR

E ==eBeiocs 8 N S
2 : LT

TOP OF POND f / i '

GRADING (ULTIMATE) ’

Top OF BERM |
EL 19030 (wp) -

GENERAL NOTES: '3 P

TR s i s tries Koo,

o A D L SEEROTL CMSTCROL ORI TR

CONTRACTOR SHALL MAINTAN THE:PONDS’ REMOVE -sl-inmzur-
227;AGREQUIRED - BY~THE:: CONTRACT - mwmsrwnn_ PRIOR TO

vOPENING®-OF.- THE: HIGHWAY THE, PONOS ARE: T0.BE CLEANED-AND

4 REJN'&IATED 0 A “NEW conurmn :‘ Rl 8 it

s Pty ' i GRADING: (ULTIMATE) :
i - . i A £
)| 7 : 1 § \ 2N
l A

pal 1 : 5 R
5 '_,_.._._.--—-w—"' r

CONTRACTOR SHALL ADMISE THE CONTRACT mulmsrw\roh "THE
CONTRACT ADMINISTRATOR SHALL TAKE SQIL mm& TOASSESS
THE POTENTIAL. INFILTRATION AND SEEPAGE E5% OF THE
POND FACILITY. If REQUIRED, A POND LIKER WILL HE PLACED
PRIOR T0 COMPLETION OF, ,THE. PO! SIRQC'UON;; g

anll WINMUM_6.5m RADIUS, T0%BE unnmusu w&mt‘.qqcass amns

_L 2 /—bm:a €L "Bz
* ',f .-"} Y

8, UPON COMPLENON OF THE POND EXCAYATION. AND GRADING, THE &

Fo="7 [ MATCH WITH HIGHWAY suoulnr.ns mb umugn m i

03/01/00

SCALE :

11/07/00| GENERAL REVISION / A COMMENTS KC

>

ol 407 ~E5R — HIGHWAY 407 EAST PARTIAL
= R ey p3/03/00 e o ey !’ ﬁ%,ﬁ STORMWATER MANAGEMENT POND

03/06/00 La reste express § péaga

T E— POND LR-3 & 4 PLAN

3 |o8/24/00| REVISED DESIGN AS PER SLF FIELD INPUT CH cG

HORIZONTAL

cG

2 [03/26/00| MISCELLANEOUS REVISIONS / IA COMMENTS KC

CcG

/01/00|ISSUED FOR CONSTRUCTION CH

[13/24/00| FOR INFORMATION ONLY

e 331030 10E1 |4R|DD|0O16A
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TABLE FOR POND WATER LEVELS AND VOLUMES JABLE FOR QULET CONTROL

PERMANENT QUALITY QUANTITY CONTROLUNG |  OUTLET OuTLET OUTLET
ORIFICE ORIFICE STRUCTURE PIPE
PONO NUMBER | LEVEL |VOLUME| LEVEL | vOLUME | LEVEL | VOLUME POND NUMBER
(m) (m?) (m) (m3) (m) (m?) SIZE (mm) | SIZE (mm) (OPSD TYPE) SIZE (mm)
R-1 1728 | 1100 | 1729 | 790 | 1737 | 2210 R-1 77 193 705.030 450
(6) MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 1650 | 2650 | 1658 | 3850 R-2 139 397 702,040 TYPE A 800
HINGED AND LOCKABLE LID
" R-3 180.0 | 1900 | 180.74 | 3880 | 181.7 | 4220 R-3 N/A 169 N/A 300
i) 900mme CSP PIPE WITH
MINIMUM 100 = 25mms (b) CLEANOUT ADAPTOR AND LR-1 N/A N/A N/A N/A 185.5 1480 LR-1 N/A 88 N/A 300
HOLE PER 0.3m HEIGHT P READEC FILCTIYE. =
0.3 FREEBOARD (TYP.) | OF CSP BELOW STONE LR-2 N/A N/A N/A N/A | 1857 | 1550 LR-2 N/A 100 N/A 300
0.0 AT OVERFLOW WEIRS m‘“‘g" it EDT% '3,5 (c) 300mm# PVC INLET INTAKE WITH LR-3 N/A N/A | N/A N/A | 1800 | 2020 LR-3 N/A 82 N/A 300
lil 72-25mms HOLES PER 0.3 HEIGHT
FLow PiPE. (HICKENBOTTON OR EQUIVALENT) LR-4 N/A N/A | n/a | N/A | 1890 | 780 LR-4 N/A 78 N/A 300
LR-3 N/A N/A N/A N/A 1922 890 LR-5 N/A 75 N/A 300
TOP OF POND (d) SOmms CLEAR STONE / B U % /
GRS P-2 N/A N/A | N/A N/A | 2007 | 1270 p-2 N/A 8s N/A 300
(e) 150 TO 200mmse HiP-RAP
wo-1 1880 | 2630 | 188.7 | 2005 | 189.7 | 5985 WwD-1 134 739 702.040 TYPE A 900
2 "‘-..__\ / ¥ QUANTITY LI
1 4 \ 4 PERFORATED
1 GATE REF. l—’: SECTION OF CSP
L Isool
mm
W QUALITY/ EROSION LEVEL
OUTLET STRUCTURE TYPE GATE SHUT 5
(SEE TABLE FOR OUTLET CONTROL) OFF VALVE — B %
WITH OPSD 403.01 FRAME AND GRATE j
T o, ]  PERMANENT POOL
- _@ 300mme NON—PERFORATED PVC
( ~ RISER (LENGTH VARIES)
[~ ——(f) REMOVABLE CAP
() FOR POND DRAINDOWN
FOR MAINTENANCE

AT INLET OR OUTLET OF PIPE
(SEE TABLE FOR OUTLET CONTROL) {9) NON-PERFORATED PVC PIPES,
300mme (LENGTH VARIES) .
(g) NON~PERFORATED PVC PIPES (n) CONTROLLING ORIFICE (SEE TABLE FOR OUTLZT CONTROL)
300mms (LENGTH VARIES)

300mm#® INTAKE TEE (SEE NOTE 2)

— T T
= ) T | \ _ .
/ / \-\"L{"‘" 78 o TS
CSP OUTLET PIPE IR ":‘T‘_—
(SEE TABLE FOR OUTLET CONTROL) R —— BOTIOM OF POND

i} CONCRETE BASE
HICKENBOTTOM STORMWATER MANAGEMENT

POND OUTLET INCLUDES o), b), €), d), e)
1. g). h), i), i)» COMPLETE QUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED

TYP Al - N TRUCTUR
N.T.S.

NOTES :
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.
2. FOR PONDS LR-1 THRU LR-5 AND P-2, THE 300mm INTAKE

YEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED IN
(C)-75—-25mm HOLES PER 0.3m HEIGHT.

3. FOR PONDS LR—-1 THRU LR-5 AND P-2 OUTLET ORFICE CONSTHUCTIm
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm

INTAKE TEE TO PVC PIPE.

R:\407Projeci\Submission\Hwy_Grading\Sepl_Groding\Detcils\E1\E1-0062.dwg / DATE SAVED: JuL/20/01 © 09:3Bam

6 [07/20/01{ADDED NOTE 2 AND NOTE 3 KC|CG|CG|CG SCALE : POCHD.__1.J.PAYME sP_|07/20/99 - e

3 [04/04/01| REVISED OUTLET CONTROL TEXT KJ [AA |AA | CG :m f :;z:z 4 407 -Ez;am’m" g S L F HIGHWAY 407 EAST PARTIAL

4 [10/30/00 | GENERAL REVISION KJ |AA M CG A ADaR | m |07/26/99 Elntlespress datine Joint Venture TYPICAL DETAILS

3 [08/15/00| REVISED ,DATA MW AA |aa | CG N €. GAUER € [07/28/09 e FOR POND OUTLET

2 |03/26/00| MISCELLANEQUS REVISIONS / A COMMENTS KC|AA |AA |CG o M nl\::g:'i::u

1 [04/07/00| ISSUED FOR CONSTRUCTION CH|AS |AA |CG Monaghan PROUECT NO. SUBOMSION osc. poc. m iy |
OWG. NO. REFERENCES vo.| mam REVISIONS w | om | 1o o ﬁ et paom) | ot oan COMBATID DRSEENY + BUTVETORS « P S N8 331030 10E1 4R | DD | 0062| 6
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E 49m
. g §2‘ REF. TO
T o8 : ROwW. TRANSITWAY
£5l-8 TRASITw
e S
ORIGINAL GROUND —— QUANTITY LEVEL 1857
L] | I |
] ~—r e —— \ I | I
] el &1 — w—
47
{ ]
| 1 1

o
F
1
3 a5 as 24 -1G 8 25 a B = % i o - = s
BOTTOM OF POND =4

EL 1852
SECTION G-G POND LR-2
STA. 27+800 HWY 407

g
. '%IE 4 :?5? TO
N1 RO ACOESS L | TRANSIAY
%E a8 '_RiAE_J_l
= 1 —] |
- - s, | e
— —— SRR — \ i
— s L i (] § 1
— B =
L5 n T
IT “
& & B 30 20 19 i) 12 28 3G 4 5 A (] ] ] e 1190 128
BQﬁOMOFPOND —}
EL. 186.0
SECTION H-H POND LR-3
STA. 28+400 HWY 407
3
g 82m
...g g REF.TO
ROW. Sal5 Sm TRANSITWAY
£ ag o | I
Rzl m— o
= Era o
P — 1890 f-—m 0
LT i GROURD ==} :
= AW ) ! \ =
5 == 1 —_—
€9 ~ -50 -43 =306 -2G -10 Q9 16 20 30 43 50 ﬁ:] 76 ao &l 190 16 12¢
BOTTOM OF POND J
EL. 188.0
SECTION I-| POND LR-4
STA. 28+600 HWY 407
SCALE : lo3,/08 /00| TE
oror/o0l 407 “ETR 9y SLF HIGHWAY 407 EAST PARTIAL
e 1. v, Joint Ventur TYPICAL CROSS SECTIONS
py B S e AL e SECTION E1 PONDS
1 [04/07/00|ISSUED FOR CONSTRUCTION CH|AS [MA [cG Farshall
0 J03/24/00[ ISSUED FOR INFORMATION ONLY cH|as [ [ce =.nldln ~—— smovson | oo | oo | pmeme | vl
rerEroEs vo| owre revsons ~[=l={=] = o o 331030 10E1_[4R| DD 0060] 1




AND VOLUMES TABLE FOR OULET CONTROL

TABLE FOR POND WATER LEVELS

PERMANENT QUALITY QUANTTTY CONTROLLING [  OUTLET srgﬁncrﬂne oPult;.é:r
ORIFICE ORIFICE
OO [HtvEeR "f,\,',il V?,';,li')‘E iy V((’,';,U;';E Lf,‘,',?‘ v‘(),';,u;';E POND NUMBER | S7€ (mm) | SIZE (mm) | (OPSO TYPE) | SIZE (mm)
R-1 1725 | 1100 | 1729 | 790 | 1737 | 2210 R-1 77 193 705.030 450
(a) MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 165.0 2650 | 1655 | 3850 R-2 139 397 702.040 TYPE A 800
HINGED AND LOCKABLE UD
(i) 900mme CSP PIPE WITH R-3 1800 | 1900 | 180.74 | 3880 | 1817 | 4220 R-3 N/A 169 N/A 300
:LNL':U:ER‘%OJ; zhm' (1) CLEANOUT ADAPTOR AND LR-1 N/A N/A N/A N/A | 1855 | 1480 LR—1 N/A 88 N/A 300
0.3 FREEBOARD (TYP) — OF CSP BELOW STONE THREADEDT REUGATYE: (R—2 NA | Na | N/ | Na | 1857 | 1530 (R-2 N/A 100 N/A 300
EMBANKMENT. PIPE TO BE
0.0 AT OVERFLOW WEIRS cmm;‘o .§T AROUND OUT (c) 300mms PVC INLET INTAKE WITH R-3 N/A | N/a | N/A | w/a | 1sa0 | 2020 R-3 N/A 82 N/A 300
FLOW PIPE. 72-25mm# HOLES PER 0.3m HEIGHT
(HICKENBOTTOM OR EQUIVALENT) LR—4 N/A N/A N/A N/A 189.0 780 LR-4 N/A 78 N/A 300
- = N/A 75 N/A 300
TOP OF POND (d) SOmms CLEAR STONE LR-5 N/A N/A N/A N/A | 1922 890 LR-5 / /i
. P-2 N/A N/A N/A N/A 200.7 1270 P-2 N/A 85 N/A 300
() 150 TO 200mms RIP-RAP
2 WD-1 188.1 | 2630 | 188.7 | 2905 | 1897 | 5985 wo-1 134 739 702.040 TYPE A 900
/I ¥ QuanTITY LEVEL
Y 4 PERFORATED
-\Q,\ SECTION OF CSP
W QUALTY/ EROSION LEVEL
OUTLET STRUCTURE TYPE GATE SHUT
(SEE TABLE FOR OUTLET CONTROL) OFF VALVE —
WITH OPSD 403.01 FRAME AND GRATE
\_ w PERMANENT POOL
300mm¢ NON—PERFORATED PVC
( RISER (LENGTH VARIES)
O {f) FEMOVABLE CAP
[ FOR POND DRAINDOWN
FOR MAINTENANCE
CSP OUTLET PiPE —/
(SEE TABLE FOR OUTLET CONTROL)
BOTTOM OF POND
AT mmouuu:ml gR'URETCE ng‘HPE (g) NON—-PERFORATED PVC PIPES
(SEE TABLE FOR OUTLET CONTROL) S00mms (LENGTH VARIES)
(g) NON~PERFORATED PVC PIPES (h) CONTROLLING ORIFICE (SEE VABLE FOR OUTLET CONTROL)
300mmw (LENGTH VARIES)
300mme INTAKE TEE (SEE NOTE 2)
(i) CONCRETE BASE
HICKENBOTTOM STORMWATER MANAGEMENT
POND OUTLET INCLUDES a), b), c), d), )
f), g). h), i), |), COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED
IYPICAL DETAIL 6 — POND OUTLET STRUCTURE
NOTES :
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.
2. FOR PONDS LR-1 THRU LR~5 AND P—2 THE 300mm INTAKE
TEE SHALL BE PERFORATED AS PER SPECIFICATION MOTED IN
(C)-75~25mm HOLES PER 0.3m HEIGHT.
3. FOR PONDS LR-1 THRU LR-5 AND P-2 OUTLET ORFICE
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm
INTAKE TEE TO PVC PIPE.
07/20/01| ADDED NOTE 2 AND NO M mco SCALE : oo [y pavne » Jor/20/9
P e e sl e = ove Tl 407 ETR T SLF HIGHWAY 407 EAST PARTIAL
6 [04/04/01
CEDED A ADHRC AR M |0T/28/90) Zxprose
4 [10/30/00| GENERAL REVISION MW|AA | AA | CG 5 D A AR M [07/26/%8 uum?mmn " Joint Yenture TYPICAL DETA“_S
3 J08/13/00| REVISED DATA K[ aaco NTs cavem | oo forjae/eel FOR POND OUTLET
T [05/26/00| MISCELLANEOUS REVISIONS / IA COMMENTS CH|AS [m |co =auh-ll
ROESON
1 [04/07/00(ISSUED FOR CONSTRUCTION cH|as [m [co F] M:"""" PAGIECT N, susovson | oo | oo | phaesa | Acewo
= REFERONCES ho.| owTE REVISIONS w | om | 201 wa pvom) | oer.| oot CONBULTON EHERGRS « SURVEYOAS : MArewres 331030 10E1 | 4R | DD | 0062




TABLE FOR POND DITCHES AND WEIRS

POND DITCHES Type | SLOPE | BASEWIDTH | MIN. DEPTH TREATMENT
(%) {m) (m) (GRASS OR RIP RAP)
INLET 88 10 05 300mm@
R— 1 OVERFLOW WEIR 00 140 03 300mm@
OUTLET A 15 15 06 300mma
B 15 15 06 GRASS
c 42 15 04 800mma
D 00 15 025 800mm@
WITH 50mm
SOIL AND SEED
R— 2 OVERFLOW/OUTLET A 03 15 09 GRASS
B 71 15 045 500mm@
c 34 15 06 500mm@
D 34 15 08 GRASS
R—3a INLET 27 0 05 GRASS
R _ 3b INLET 17 0 06 GRASS
OUTLET EXISTING DITCH 300mma
OVERFLOW DITCH A 0.0 70 PAD 300mma@
INLET 63 15 05 300mma
LR =1 OVERFLOW WEIR 00 8.0 0.3 300mma
OUTLET A 13 3.0 05 300mma@
B 13 30 05 GRASS
INLET 10 15 0.6 GRASS
L R . 2 OVERFLOW WEIR 0.0 7.0 0.3 300mma
OUTLET A 00 70 PAD 300mma
LR— 3 INLET 34 1.0 04 GRASS
OVERFLOW WEIR 0.0 40 03 300mma@
OUTLET A 21 10 0.35 300mm@
B 21 1.0 035 GRASS
LR _ 4 INLET MAINLINE DITCH
OVERFLOW WEIR 0.0 I 55 0.3 I 300mm@
LR _ 5 INLET MAINLINE DITCH
OVERFLOW WEIR 00 100 03 300mmo
OUTLET A 111 1.0 035 300mma
B 40.0 1.0 035 800mma
c 0.0 15 045 800mm@
WITH 50mm
SOIL AND SEED
INLET 0.7 1.5 0.7 GRASS
P— 2 OVERFLOW WEIR 00 120 03 300mma
OUTLET 0.0 40 PAD 300mma@
INLET 125 3.0 1.08 300mma
W D - 1 OVERFLOW WEIR 00 250 03 300mm@
OUTLET A 13 20 09 300mma
B 17.0 20 0.5 800mma
c 0.0 20 04 800mm@
WITH 100mm
SOIL AND SEED

NOTE: ALL RIP RAP TO BE PROVIDED IN TWO LAYERS

CuTt FILL

| 5m ACCESS ROAD ,

ORIGINAL GROUND l

]

200mm GRANULAR A, MODIFIED

BOTTOM OF POND

TYPICAL SECTION OF ACCESS ROAD — AROUND POND

| 5m ACCESS ROAD |

ORIGINAL GROUND !

ORIGINAL GROUND

<

200mm GRANULAR A, MODIFIED

ORIGINAL GROUND

TYPICAL SECTION OF ACCESS ROAD — APPROACH
FILL SECTION

EXTEND TREATMENT MINIMUM
2m BEYOND BREAK OF SLOPE

_.l

MIX PIT RUN
WITH RIP RAP

ORIGINAL GROUND

e ————

FILTER FABRIC - BURY ENDS
TO PREVENT UNDERMINING

OF THE SOIL,

MIX SOIL WITH

my

DETAIL OF OUTLET FOR PONDS
R—1, LR-5 AND WD-1

— ALLOW STONES TO PROTRUDE
THE SAME DEPTH AS THAT

| Sm ACCESS ROAD |
ORIGINAL GROUND I I

=

_

ORIGINAL GROUND

200mm GRANULAR A, MODIFIED

TYPICAL SECTION OF ACCESS ROAD — APPROACH

CUT SECTION

ORIGINAL GROUND

NOTE: DITCH TREATMENT (S

MIN. DEPTH
TO EXTEND TQ MIN. DEPTH

l BASE WIDTH |

TYPICAL SECTION OF SURFACE DITCHES
(INCLUDING OVERFLOW WEIRS)

MINIMUM DEPTH ———

|——.f— BASE WIDTH

MATCH EXISTING GROUND

SECTION A—A
AT BOTTOM END

i e iR i e e el Sl 407 “ETR g SLF HIGHWAY 407 EAST PARTIAL

« poris/o0 mevisen oata s [ o5 ;e S 0% e 4’ Joint venture [TYPICAL POND ACCESS RD. X—SECT.
i JA30E ANEOUS REVISHNS /W COWWENTS cHlas [m fco NTS. o T — AND DRAINAGE DITCH DETAILS

2 10/00| REVISED AS PER ENVIRONMENTAL INPUT CH|AS |AA |G ﬂ-uh-:l —— T
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= a « % #
> ; i3 % N N i v \
S : i3 GENERAL NO NOTES! ~. flotes: ™\, 5 :
‘ i 3 A SWM PONDS ARE'1Q BE UTILZED as\tumﬂm SEDIMENTATION 7 :
- =1 Yoo .. BASINS. PONDS SHALL BE CONSTRUCTEC™AT THE OUTSET OF THE 1. FOR POND\PARAMETERS AND oun.st DETAL i
—— i3 o : + WORK_AND ALL IATE CONSTRUCTION -FLOWS ARE TQ BE Fa SEE DRAWING E1-0062. S
¢ “DIRECTED INTO THE PONDS, WHEREVER PRACTIGAL. THE ' ..
¥ CONTRACTOR SHALL MAINTAIN THE PONDS AND REMOVE SEDIMENT / 2. FOR SECTION"J-J SEE DRAWING 51-0051
& : S AS REQUIRED BY THE CONTRACT ADMINISTRATOR. PRIOR TO 1‘
£ GPENING OF THE HIGHWAY THE PONDS ARE TO BE CLEANED AND 3. FOR ACCESS ROAD PROFILE SEE DRAWING ™
— RBN':m'ED TO A "NEW' r.onnmtm.\ ¢ 3 E1-0052. \_
A ; 8. UPON COMPLETION OF THE POND EXCAVATION AND GRADING, THE “*. 4. FOR ACCESS ROAD caoss "SECTION AND
S NTRACTOR SHALL AODVISE THE CONTRACT ADM INISTRATOR,  THE * DRANAGE DITCH TYPE SEE ORAWING E1-0063. oy
NTRACT ADMINISTRATOR SHALL TAKE SOIL smPLZS 70 ASSESS " i,
Sy THE POTENTIAL INFILTRATION AND SEEPAGE uums;'/or THE % Ao?:sss ROAD GRADING SLOPE WITHINCLEAR e,
N POND FACILITY, IF REQUIRED, A POND LINE| BE PLACED ZONE OF HWY 407 IS 6:1 - ;
} A FPRIOR TO' COMPLETION OF THE POND CON .
N { 8. HWY 407 16 “LANES POND LR-5 VOLUME = B90mY. - A4
i / F C{ MINMUM 6.5m RADIUS, TO BE MAINTANED mir.RE ACCESS ROADS 8 . ;
P S £ g MATCH WITH HIGHWAY SHOULDERS AND HAMMERHEAD. ~ ; P J
¥y o & v 7
)‘-' T i ‘\-\\ ‘.J # Fd
4 &
N # % < 4
S % - ,-"'{
] £ p LY 7
1.5m WIDE ENHANCED ., - >
SWALE SEE DETAL 9 3 h 4

1.5m \'J'IDE ENHANCED
S\'MLE iSEE DETAIL 9

0P OF WER ; ; ; 2 /HWY_a07 STA” 204550

A ¢ . i s
Q" — ; / ; ; : e £ G OFFSET 25.75 RT EL, 198.549
. ‘ EL. 19220 — ; ¥ - e
§, . \ __"_f____. ; ; : F r— }_,a POND_ACCESS ROAD STA™Q+B00
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A
SCALE : A sznu;um AS [03/01,/00 - I e — - -
o C o il 407 = 2T 3—’& SLF HIGHWAY 407 EAST PARTIAL
3 §9/23/00| RESPONSE TO 1A COMMENTS KC|AS [Aa|CG A ADHIARY | A [03/08/00] e wprest § posge Jolnt Venture STORMWATER MANAGEMENT POND
2 J19/26/00 | MISCELLANEOUS REVISIONS / 1A COMMENTS xc|[as [aa [ce HORIZONTAL C. GAUER [ CBG [03/07/00 ke POND LR-5 PLAN
1 j04/07/00|ISSUED FOR CONSTRUCTION CH|AS |Aa |CC mauhall
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TABLE FOR POND WATER LEVELS

AND VOLUMES

E9-8

TABLE FOR OQULET CONTROL

PERMANENT QUALITY QUANTITY CONTROLUNG |  OUTLET OUTLET OumLET
ORIFICE ORIFICE STRUCTURE PIPE
POND NUMBER | LEVEL | VOLUME| LEVEL | VOLUME | LEVEL | VOLUME POND NUMBER
(m) {m?) (m) (m?) (m) (m3) SIZE (mm) | SIZE (mm) (OPSD TYPE) | SIZE (mm)
R-1 1728 | 1100 | 1729 | 730 | 1737 | 2210 R-1 ” 193 703.030 450
() MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 1650 | 2650 | 1655 | 38s0 R~2 139 397 702.040 TYPE A 800
HINGED AND LOCKASLE LIO
o = R-3 180.0 | 1900 | 180.74 | 3880 | 181.7 | 4220 R-3 N/A 169 N/A 300
900mme CSP PIPE
MINIMUM 100 = 25mm¢ (b) CLEANOUT ADAPTOR AND LR-1 N/A N/A N/A N/A 183.5 1480 LR-1 N/A 88 N/A 300
HOLE _BERJ0.3on_HEICHT THREADED PLUG TYP.
0.3 FREEBOARD (TYP) — OF CSP BELOW STONE LR-2 N/A | N/A | N/ N/A | 1857 | 1550 WR-2 N/A 100 N/A 300
0.0 AT OVERFLOW WEIRS E:?‘;‘g“érm;ﬂz'up:;%u“f (c) 300mms PVC INLET INTAKE WITH LR-3 na | w/a | w/a | n/a | 1000 | 2020 LR-3 N/A 82 N/A 300
72-25mms HOLES PER 0.3m HEIGHT
FLOW PIPE. (HICKENBOTTOM OR EQUIVALENT) LR-4 N/A N/A | N/a | N/a | 1es0 | 780 LR-4 N/A 78 N/A 300
- NA | na | w/a N/A | 1922 | 890 LR-5 N/A 75 N/A 300
TOP OF POND (d) Somms CLEAR STONE LR-5 / /i /! /i /i /)
GRADING P-2 N/A N/A N/A N/A 200.7 | 1270 P-2 N/A 8s N/A 300
(e) 150 TO 200mms I5P-RAP
2 / wo-1 188.1 | 2630 | 188.7 | 290S | 189.7 | s98s wD-1 134 739 702.040 TYPE A 900
= T / ¥ _QuANnITY LEVEL
! = 4 y PERFORATED
1 [J: SECTION OF CSP
1 ls00
™ mm
W QUALITY/ EROSION LEVEL
OUTLET STRUCTURE TYPE GATE SHUT i )
(SEE TABLE FOR OUTLET CONTROL) OFF VALVE — | .
WITH OPSD 403.01 FRAME AND GRATE —l
T—— )  PERMANENT POOL
~~{_| 7@ 300mm# NON-PERFORATED PVC
( B RISER (LENGTH VARIES)
0 o — %} ——(1) REMOVABLE CAP
R FOR POND DRAINDOWN
= S — '\., ‘_' FOR WAINTENANCE
/ \'\.:\.-~' Sree .:_x_' _
CSP OUTLET PIPE 55 A
(SEE TABLE FOR OUTLET CONTROL)
OUTLET ORIFICE SIZE BOTTOM OF POND
AT INLET OR OUTLET OF PIPE
(SEE TABLE FOR OUTLET CONTROL) (g) NON—PERFORATED PVC PIPES
300mms (LENGTH VARIES)
(s) NONPERFORATED FVG PIPES () CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTROL)
300mms (LENGTH VARIES)
300mme INTAKE TEE (SEE NOTE 2)
i) CONCRETE BASE
HICKENBOTTOM STORMWATER MANAGEMENT
POND OUTLET INCLUDES o). b), ¢), d), e)
1), g). h), i), j). COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED
5
8
g TYPICA Al — N T T
-]
g N.T.S.
o
3
3
g
&
w
3
~
i
8
§ NOTES :
b
g 1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.
i 2. FOR PONDS LR-1 THRU LR=5 AND P-2, THE 300mm INTAKE
& TEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED N
T (C)-75-25mm HOLES PER 0.3m HEIGHT. ‘
3 3. FOR PONDS (R—1 THRU LR-5 AND P-2 OUTLET ORFICE CONSTRUCT,
| SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm y i
3 INTAKE TEE TO PVC PIPE.
-
g " JPATNE » |07/26/39)
, & [07/20/01(ADDED NOTE 2 AND NOTE 3 xc|cc|ce|ce SCALE : — IGHWAY ST PARTIAL
CHENG -
; 5 |04/04/01|REVISED OUTLET CONTROL TEXT Ky |an [aa |cG : :: ::2:"/':: 407 Hﬂ e g SLF GG SOTEEA
ADHIKAR Sxpress T oute
:§ 4 [10/30/00| GENERAL REVISION KJ|AA [MaCG A ADHKAR | AA [07/26/99) Lo rosts sxprevy 4 plage Joint Venture TYPICAL DETAILS
é 3 Jos/13/00| REVISED ,DATA ww|an [ | ce TR C.-GNER €6 {0720 e FOR POND OUTLET
% 2 o3/26/00| MISCELLANEOUS REVISIONS / A COMMENTS KC|[AA [Aa|CC e M m::k}l'rr:'
DRAWNG ACWSION
é 1 |p4/07/00{ ISSUED FOR CONSTRUCTION cH[as [aa]ce Monaghan PrOKCT M0, smovsow | bsc | moc | Dramws | s
Z | ows. ro. REFERENCES wo.| pare REVISIONS = | om | e o it (o) | o | oA COMPUATRO DERaENE S BUAVETORS « P RS 331030 10E1 4R | DD | 0062| 6
Formal ‘A)' Shasl Tn




TABLE FOR POND DITCHES AND WEIRS

CuTt

ORIGINAL GROUND

FILL

| 5m ACGESS ROAD

SLOPE | BASEWIDTH | MIN. DEPTH TREATMENT
POND DITCHES e | SO Al p T e . i Sm ACCESS ROAD |
R 1 INLET 88 1.0 05 300mmo I
- OVERFLOW WEIR 00 14.0 03 300mme
OUTLET A 1.5 15 06 300mm& 200mm GRANULAR A, MODIFIED
B 15 15 06 GRASS ORIGINAL GROUND
c 42 15 04 800mmas 200mm GRANULAR A, MODIFIED
D 00 15 025 800mma BOTTOM OF POND I
WITH 50mm
SOIL AND SEED TYPICAL SECTION OF ACCESS ROAD — AROUND POND TYPICAL SECTION OF ACCESS ROAD — APPROACH
R—2 |overrLowouner | a 03 15 09 GRASS CUT SECTION
B 7.1 15 045 500mma
c 34 15 06 500mmes
D 34 15 08 GRASS
R—3q INLET 27 0 05 GRASS
| 5m ACCESS ROAD |
R—3b INLET 17 0 06 GRASS ’
OUTLET EXISTING DITCH 300mm@ ORIGINAL GROUND _\
ORIGINAL GROUND ORIGINAL GROUND
OVERFLOWDITCH | A 00 70 PAD 300mm@ b v |
INLET 63 15 0s 300mm@ —
LR—1 ! \ /
OVERFLOW WEIR 00 80 03 300mma MIN, DEPTH NOTE: DITCH TREATMENT IS
TO EXTEND TO MIN. DEPTH
OUTLET A 3 30 e il 200mm GRANULAR A, MODIFIED
= = . o5 e ORIGINAL GROUND
INLET 1.0 15 06 GRASS | I
LR - 2 OVERFLOW WEIR 00 7.0 03 300mm@ BASE WIDTH
ouTLET A | 00 70 PAD 300mm TYPICAL SECTION OF ACCESS ROAD — APPROACH TYPICAL SECTION OF SURFACE DITCHES
LR—3 [ @ 1 = 0 FILL SECTION (INCLUDING OVERFLOW WEIRS)
OVERFLOW WEIR 00 40 03 300mma
OUTLET A 21 10 035 300mmas
B 241 10 0.35 GRASS
LR—4 INLET MAINLINE DITCH
OVERFLOW WEIR 0.0 I 55 | 03 I 300mma —‘l s:’ :g\%m%g&i";y'sftlggg
LR—5 INLET MAINLINE DITCH
OVERFLOW WEIR 00 100 03 300mm@
OUTLET A 114 1.0 0.35 300mm2
B 40,0 1.0 0.35 800mma
~— MIXPIT RUN
c 00 15 045 800mm@ WITH RIP RAP
WITH 50mm
SOIL AND SEED MINIMUM DEPTH =
popee = = " o ORIGINAL GROUND —
P-2 OVERFLOW WEIR 00 120 03 300mma O — —_— ] | '
OUTLET 0.0 40 PAD 300mma FILTER FABRIG - BURY ENDS — MATCH EXISTING GROUND
INLET 125 30 106 300mma TO PREVENT UNDERMINING '
WD - 1 OVERFLOW WEIR (] 250 03 300mma - %°£E%"$R§%T"°E
OF THE SOIL.
OUTLET A 13 20 08 300mma A
B 17,0 20 05 800mma@
800mm@ MiX SOIL WITH
c 00 20 04 o] iPlRAR
SOIL AND SEED
e —— DETAIL OF QUTLET FOR PONDS SECTION A—A
TE: RAP TO BE PROVIDED IN TWO LAYERS
R—1, LR-5 AND WD-—1 AT BOTTOM END
] 'MM.NLREVISED R-2 OUTLET RIP RAP SIZE KC|AA |AA | CG SCALE : AS 02/16/00 T_E
s [02/12/01| REVISED R-2 oUTLET RIP RAP SIZE Kc[aa [ar]ce = :f;::z 407 ETR r S‘ F HIGHWAY 407 EAST PARTIAL
+ Joo/15/00| REVISED DATA wwjas [an[ce Yy rovts openns Joint venture |IYPICAL POND ACCESS RD. X—SECT.
3 /0| ISCELLAREDUS REVSONS 7 h GomuenTs oufosfan oo wrs I AND DRAINAGE DITCH DETAILS
2 [05/10/00| REISED AS PER ENVIRONMENTAL INPUT CH|AS A |co Marshall
1 Jo4/07/00|1SSUED FOR CONSTRUCTION cH|as [aa [co Macidin PAGIECT MO, sueovmon | omc. | coc | DR | meeson
o, 4O, REFERENCES wo.| oae REVISIONS MEEERSS =1 ST TR BTN e 331030 10E1 | 4R | DD | 0063| 6




] ’ - N
f A e w0
< TEMPORARY ; DVERSION ,
{7 TYP. DETAL 1 7 PN
; ; ; Y
. :-
|_— TOP OF BERM _ . S
MIN. 0.7m ABOVE Paamed N : .
BOTTOM l.l'l'.!‘r-‘ DITCH~ A H
(BOTH SIDES £ 0+900 PE2, ACCESS ROAD ; %
1S MIN. EL. 201,00 WATCH_EXISTING CUL-DE~SAC )
HE |2 ’ (EL 203,20 | i N
E CE g :
N | =8 % £ i %
| o . \
P vt
. Sk, .
Ly | j N § ¥ .
z 8 4. 4 P ~. g ; —_—
Q o e r d_.' /f’ .; H :
4 5 “ e d F B Teeso A POND NOTES: /
: j i S 3 i 3 !
: die — L 15, FOR POND PARAMETERS AND OUTLET DETAL
’ £27 ‘ ) ; Eodd s ; SEE DRAWING E1-0062. ;
- gt L% Py 2 +0\ —
§°3 1 H ‘““J s 3 . FOR SECTION K-K SEE DRAWING E1-0085,  O°° =
o7 - H P { 3 . R S
3"5 ! cid { .. 4 4. FOR ACCESS ROAD PROFILE SEE DRAWING O
2B “ \ EL. 201.00 (YP.) < | < by, 3 § Eooss ;
23 \ H N ] g R /5, FOR ACCESS ROAD CRU3S SECTION AND
: x : RN T o ; : 7™ DRAINAGE DITCH TYPE: SLE DRAWING E1-0063
S ] Lo /POND P-2 ~ . T R, S T ! R 5 .- B
S |\ 1 g : TR Bl LT L ; 5 '6. HWY 407 10 LANES POND P~2 VOLUME & 1270m%:w '
£ T 200,00 b s ¢ 7. PROVDE RIP RAP Tb WEST EOGE OF CRE e
; : : = 00 20 £ 7 ;
: i TOP OF WEIR; S s e P i o BOND OUTLETS.! 3 _
i EL 200,70.% A bo w 0467089 R S
3 . - . FOrer i ! i
: 3 ’ - S Lo s ) 3 :
1 H . i B RA £ 1o g #
f ; * BERIE . j o GENERAL :NDTES: 4 : T
i . TOP OF BERN"*--, .- £ TOP. QF. L . kY
: N 20108 : PR AR 5 A. SWM PQNDS ARE TO BE UTILIZED AS.TEMPORARY. SEDIMENTATION
£ i ,* WMATCH o Bl 20R00. (VP T SRADING (UUTmaatE) | B sl " BASINS. “RONDS! SHALL BE CONSTRUCTED AT THE:DUTSET, OF THE
R R EXISTING e e - .. WORK AND-ALL~ABPROPRIATE CONSTRUCTION FLOWS ARE T0.BE .
s D R i S Ly R
B o A L w" k) ROl AN ENTETe

REQUIRED By THE CONTRACT ADMINISTRATOR. PRIOR TO
OPENING OF THE_HIGHWAY . THE .PONDS ARE 7O BE CLEANED -ANQ

0 EL 20190~

P ainN

R:\407PROJECT\SUBMISSION\HWY_GRADING\Sopl_Grading\E1\E1-D22A.dwg / DATE SAVED: OCT/11/00 © 08:36om

T REINSTATED 16 A “NEWCONDMON. | © .. .»
i — i -— _ ‘ ", ,B. UPON COMRLETION OF THE POND_EXCAVATION AND_ CRADING,THEZ]
{ ; i \ AL . " CONTRACTOR SHALL ADVISE THE CONTRACT ADMINISTRATOR, _THEG=—==
e, : STA. 0#654.390 P-2 ACCESS ROAD ¢ i, T 1R . .+%  CONTRACT ADMINISTRATOR SHALL TAKE SOIL SAMPLES 70 ASSESS
R EL. 201.00 i TN T e . THE POTENTIAL INFILTRATION AND SEEPAGE QUALITIES OF: THE. ..
S "\POND FACILITY. IF REQUIRED, A POND LINER WILL BE PLAGED
: _ i PRIOR 10, COMPLETION OF THE POND CONSTRUCTION, —
" i e, ’ s -
: C. MINIMUM' 6.5 RADIUS, TO BE MAINTAINED WHERE ACCESS
s 3 MATCH WITH HIGHWAY SHOULOERS AND HAMMERHEAD. .
¥ G \ [ P ~
AS |03,/01,/00]
o] 407 = FTR HIGHWAY 407 EAST PARTIAL [T
Sm o 10m M [03/03/00/ Exprass Toll Reate (
3 [s0/30/00| GENERAL REVISION / 1A COMMENTS kc|as |aa|co . [03/06/00 L0 route express § phage Joint Venture STORMWATER MANAGEMENT POND %
2 [05/26/00| MISCELLANEOUS REVISIONS / 1A COMMENTS ke [as |m [cc HORIZONTAL CBG [03/07//00 o POND P-2 PLAN
1 Jo4/07/00|ISSUED FOR CONSTRUCTION cH|as [aa|ce Marshall ™M)
Macklin PRORET MO, SUBOMSION osc | ooc | NN | Folee
0 [03/24/00| FOR INFORMATION ONLY CH|AS [Ma|cC Monaghan WMBCR | MuBDR
WG, NO. REFERENCES NO.| DarE REVISIONS w | o | o0 =y ﬁ sar, | oare SIRNATRS COLR =IIFIERD. masens 331030 10E1 |4R | DD|022A| 3
Tomat AT Shedt Sie




g
5 g &g : 5m ;_
ROW ééi% ROW. I_q_gm—|::tsg T %g
I Eaiats
— = =
o = 3\\ TOARTITY LEVEL 1922 —— —— OHIGINAL GREUND
= = e
—— 4 [ ] r
v ' I
P :“‘"-—T.._ _..--":'JT_
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SECTION J-J POND LR-5
STA. 29+350 HWY 407
: 2| T
E g ROAD
. | :
"ﬁ% _'11 nukmm? = Ir"_éfmzm t,—?a.m‘r_?v_tl THEL 7007 :
g g e = = = "l‘a'—_ = =
ol & R e A A ==
N S bt E % 23 = BOTTOM OF FON —/ BOTTOM OF POND \_ .
N QE meﬁg ROW. EL 2000 EL 2000 EL4201:00
£5ld8 36a8
— t o
- = RIGINAL GROLIND. —111
= ' . =
o ﬁl'
20 w0 15 a 20 100 16 120 126 56 168 1
SECTION K-K POND P-2
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3
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STA. 29+350 HWY 407
s Jo3/08/00 mE
=l 407 “ETR 5 SLF HIGHWAY 407 EAST PARTIAL
: 3,/08,/00 mw Joint Venture TYPICAL CROSS SECT|ONS
gy . B 06 0070/ SECTION E1 PONDS
1 |04/07/00| ISSUED FOR CONSTRUCTION CH|As | |cG Marshall
0 [03/24/00|ISSUED FOR INFORMATION ONLY chlas[a|ce m"!m PROJECT HO. soovsion | osc. [ ooc | BR[O
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AND VOLUMES

TABLE FOR POND WATER LEVELS

TABLE FOR OULET

CONTROL

PERMANENT QUALITY QUANTITY CONTROLLING |  OUTLET OUTLET OUTLET
POND NUMBER | LEVEL | VOLUME | LEVEL | VOLUME | LEVEL | VOLUME ponD NumBer | ORWPICE Ll ST ae s
0PSD TYPE) | SIZE
@ [ @) | ™ | @) | @ | ) SZE (o) L oE (o | < ! =
R-1 1725 | 1100 | 1729 | 790 | 1737 | 2210 R-1 77 193 705.030 450
(o) MAINTENANCE ACCESS WITH R-2 1645 | 3250 | 1650 | 2650 | 1655 | 3850 R-2 139 397 702.040 TYPE A 800
HINGED AND LOCKABLE UID
(j) 900mms CSP PIPE WITH R-3 1800 | 1900 | 180.74 | 3880 | 1817 | 4220 R-3 N/A 169 N/A 300
MINIMUM 100 — 25mm¢ (b) CLEANOUT ADAPTOR AND R-1 N/A N/A N/A N/A | 1855 | 1480 LR-1 N/A 88 N/A 300
HOPE IRERIC S LHEIHT THREADED PLUG TYP 100
0.3 FREEBOARD (TYP) — ] OF CSP BELOW STONE . LR-2 N/A N/A N/A N/A | 1857 | 1550 LR-2 N/A N/A 300
0.0 AT OVERFLOW WEIRS EMBANKMENT. PIPE TO BE N/A 82 N/A 300
’ CUT TO FIT AROUND OUT (c) 300mm# PVC INLET INTAKE WITH LR-3 N/A N/A N/A N/A | 1900 | 2020 R-3
72-25mm¢ HOLES PER 0.3m HEIGHT
FLOW PIPE. (HCKENBOTTOM OR EQUIVALENT) LR-4 N/A | N/A | N/A | N/A | 1890 | 780 R4 p = N/ 3%
-~ N N/A N/A N/A | 192, 0 LR-5 N/A 75 N/A 300
TOP OF POND (d) Somms CLEAR STONE LR-5 /A /) /) /) 2 89
NG ; P-2 N/A N/A | N/A N/A | 2007 | 1270 P-2 N/A 85 N/A 300
e) 150 TO 200mms RIP—RAP
. T ¢ Wo-1 1881 | 2630 | 188.7 | 2905 | 189.7 | 5985 WD-1 134 739 702.040 TYPE A 900
V _ouanmry LEVEL
1 | "~--.._,~1 3
PERFORATED
1 SECTION OF CSP
W QUALITY/ EROSION LEVEL
OUTLET STRUCTURE TYPE GATE SHUT
(SEE TABLE FOR OUTLET CONTROL) OFF VALVE —
WITH OPSD 403.01 FRAME AND cmz-—-_\_N\
 PERMANENT POOL
300mms$ NON-PERFORATED PVC
( RISER (LENGTH VARIES)
O [ % f) REMOVABLE CAP
- FOR POND DRAINDOWN
7 I U ) 5 FOR MAINTENANCE
S ¥ ok
CSP OUTLET PIPE SRS AU
(SEE TABLE FOR OUTLET CONTROL)
— BOTTOM OF POND
OUTLET ORIFICE SIZE:
AT INLET OR OUTLET OF PIPE (g) NOM-PERFORATED PVC PIPES
(SEE TABLE FOR OUTLET CONTROL) 300mm# (LENGTH VARIES)
(g) NON—PERFORATED PVC PIPES (h) CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTROL)
300mms (LENGTH VARIES)
300mme INTAKE TEE (SEE NOTE 2)
HICKENBOTTOM STORMWATER MANAGEMENT () CONCRETE BASE
POND OUTLET INCLUDES a), b), ¢c), d), e)
f), @), h), i), J), COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED
TYPICAL DETAIL 6 — POND OQUTLET STRUCTURE
NOTES :
1. ALL DIMENSIONS ARE IN METRES UNLESS OTHERWISE NOTED.
2. FOR PONDS LR—1 THRU LR-5 AND P—2 THE 300mm INTAKE
TEE SHALL BE PERFORATED AS PER SPECIFICATION NOTED IN
(C)-75-25mm HOLES PER 0.3m HEIGHT.
3. FOR PONDS LR—1 THRU LR-5 AND P—2 OUTLET ORFICE '
SHALL BE PLACED AT DOWNSTREAM CONNECTION OF 300mm
INTAKE TEE TO PVC PIPE.
[ 1| ADDED NOTE : oo | Jpame » lo7,
[orraoro 2 A0 NOTE 3 R SOALE ; S = o 407 ETR HIGHWAY 407 EAST PARTIAL
s [04/04/01| REVISED OUTLET CONTROL TEXT K |aa[ana | co o | A AOHIARY Mmmm40 Enpres
+ [10/30/00] GENERAL REVISION W M | A | ce o ccproes's Jaint Venture TYPICAL DETAILS
A ADHEARI M |o7/28/99
3 |os/18/00| REVISED DATA Kc|aa [ [ce wrs c. oo | o [or/2e/ FOR POND OUTLET
2 [os/26/00| MISCELLANEOUS REVISIONS / 1A COMMENTS cH|as [m [co Marshall
N DA RORNON
1 jo+/07/00|ISSUED FOR CONSTRUCTION CH|AS [MA | CG H PROJET HO. SUBOMSION osc. | ooc. | Pmen |Tamen




TABLE FOR POND DITCHES AND WEIRS cuTt P o | FILL

ORIGINAL GROUND l

SLOPE | BASEWIDTH | MIN. DEPTH TREATMENT
POND DITCHES TVPE -
(%) (m) (m) (GRASS OR RIP RAP) | SMACCEES ROAD |
ORIGINAL GROUND , |
R—1 INLET a8 10 05 300mm@
OVERFLOW WEIR 00 140 03 300mm@
3%
OUTLET A | 15 15 06 300mma 200mm GRANULAR A, MODIFIED Pt < h 4
8 | 15 15 06 GRASS ORIGINAL GROUND
/ 3% & W 0.5m
c a2 15 04 B00mMME 200mm GRANULAR A, MODIFIED B
D | o0 15 025 800mma BOTTOM OF POND |

WITH 50mm

SolLAvD e TYPICAL SECTION OF ACCESS ROAD — AROUND POND TYPICAL SECTION QOF ACCESS ROAD — APPROACH
R_ 2 OVERFLOW/OUTLET A 03 15 09 GRASS CUT SECT|ON

B 71 15 045 500mma
c 34 15 06 500mma
D 34 15 08 GRASS
R—- 30 INLET 27 0 05 GRASS
| 5m ACCESS ROAD |
R—-3b INLET 17 0 06 GRASS I l
OUTLET EXISTING DITCH 300mm@ SRICHACSEOUND
ORIGINAL GROUND ORIGINAL GROUND
OVERFLOWDITCH | A 00 7.0 PAD 300mm@ % v (o
INLET 63 15 0s 300mma b —
LR—1 2z
OVERFLOW WEIR 00 80 03 300mme . MIN. DEPTH NOTE: DITCH TREATMENT IS
— N\ TO EXTEND TO MIN. DEPTH
A 13 30 05 300mm2 _/ 3% _
GUIET 200mm GRANULAR A, MODIFIED —_ .
B 13 30 05 GRASS ORIGINAL GROUND
LR—2 INLET 10 15 06 GRASS l..—_—l
— BASE WIDTH
OVERFLOW WEIR 0.0 70 0.3 300mma

outLer A | oo 70 PAD 300mme TYPICAL SECTION OF ACCESS ROAD — APPROACH TYPICAL SECTICN OF SURFACE DITCHES
INET as 0 y aRAss FILL SECTION (INCLUDING OVERFLOW WEIRS)

LR-3

OVERFLOW WEIR 0.0 40 03 300mm@
OUTLET A 21 10 0.35 300mma
B 21 1.0 0.35 GRASS
LR—4 INLET MAINLINE DITCH
OVERFLOW WEI i I I ] I EXTEND TREATMENT MINIMUM
SERFIOWVER 20 58 . S00mnG 2m BEYOND BREAK OF SLOPE
LR 5 INLET MAINLINE DITCH
OVERFLOW WEIR 0.0 10.0 03 300mma
OUTLET A 111 1.0 0.35 300mma
B 40.0 1.0 0.35 800mma
~— MIX PIT RUN
c 00 15 0.45 800mme WITH RIP RAP
WITH 50mm
SOIL AND SEED MINIMUM DEPTH  =——
ORIGINAL GROUND
INLET 0.7 15 07 GRASS BASE WIDTH
P-2 OVERFLOW WEIR 00 120 03 300mma P e — e ] | I
OUTLET 00 40 PAD 300mma@ __
FILTER FABRIC - BURY ENDS MATCH EXISTING GROUND
INLET 125 30 1,06 300mmad TO PREVENT UNDERMINING '
WD i 1 q ~— ALLOW STONES TO PROTRUDE
OVERFLOW WEIR 0.0 250 03 300mm@ THE SAME DEPTH AS THAT
OF THE SOIL.
OUTLET A 13 20 0.9 300mma A
B 17.0 20 0.5 800mma@
MIX SOIL WITH
c 00 20 04 800mm@
WITH 100mm RIP RAP
SOIL AND SEED
DETAIL OF OUTLET FOR PONDS SECTION A-—A

NOTE: ALL RIP RAP TO BE PROVIDED IN TWO LAYERS R_‘]. LR_5 AND WD_‘I AT BOTTOM END

a]oqm.mmseon—zotmsrmmstze Ke|aa [an]cc SCALE : o [A sz | As [oz/16/0 e

8 [02/12/01| REVISED R-2 OUTLET RP RAP SIZE Kke|an |aa|ce RS Lo 0/17/00 407 ET™ 9- SLF HIGHWAY 407 EAST PARTIAL

+ po/is/o0] Revisen oaTa W[ S [aa [co 5 o e e =Ly Joint venture |TYPICAL POND ACCESS RD. X—SECT.

2P/ ANBOUS FEVISIONS / A COWMENTS =il ad o NTS. ST ] ST AND DRAINAGE DITCH DETAILS

2 [93/10/00| REVISED AS PER ENVIRONMENTAL INPUT CH|AS |MA [co mﬂl

1 Jousor/00]1SSUED FOR CONSTRUCTION cHas[m|ce Y "::-uh-n RORCT M0, susovsion | osc. | ooc | PRI | RO
OWG. KO, REFERENCES wo.| owe REVISIONS o | an | gof m ﬁ [P gr——— py — m 331030 10E1 |4R| DD | 0063]| 6
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~TOP OF POND
GRADING (LH.TM\IE)

L#77 " \pOND NOTES: \\ 5 e NN

1. FOR POND PARAUETERS AND “ouTLET oL, T N
SﬁLE DRAWING E2-0051. \_‘ K

2. FOR, SECTION A-A SEE-DRAWING E2- 0056, s \ |

3. FOR POND ACCESS ROAD PROFILE SEE ° ; .
DRAWING, E2-0046. o 8 \ L
4. FOR ACCESS CROSS SECTION AND f Y Y
' DRAINAGE DITCH, TYPE SEE DRAWING EZ-0057. Yo & 8

% 5. ACCESS ROAD GRADING SLOPE MTHN CLEAR \ Y L
¥ ZONE OF HWY 407 @ L L

TG, :I\DG‘HWAY 407 10-LANES. POND WD—-2"YOLUME : 8}’40m b :

\ e
; \.\ N/
LY L3 I

) ‘- “
\n

A SWM Pouos ARE TO BE unuzsn AS TEMPORARY smnsmmu ~
BASIN. POND SHALL BE CONSTRUCYTED AT THE OUTSET OF-THE
WORK AND ALL APPROPRIATE Egr_nucnou LELOWS ARE TO 8E |
DIRECTED :INTO THE PONDS WHEREVER PRACTICAL. THE 42"

C R SHALL MAINTAIN THE PONDS AND R%M -SEDIMENT

AS REQUIRED BY THE CONTRACT ADMINISTRATOR, /

Fe OPENING QF THE HICHWAY THE PONDS ARE TQ/BE, CLEANED AND
"\, REINSTATED,TO A "NEW" CONDITION. : i ;

8: UPON COMPLETION- OF ., THE POND EXCAVATION AND cmlm. THE
. CONTRACTOR SHALL ADVISE THE CONTRACT ADMINISTRATOR. THE
imm*mm ADMINISTRATOR Sm TAKE-SO0Il. SAMPLES TO.ASSESS
"+, THE POTENTIAL INFILTRATION AND SEEPAGE QUALIFIES OF ‘THE
'POND FACILITY,  IF REQUIRED, A D LNER WILL BE P!.ACED
PRIOR" mg:ourmm OF THE PQND CONSTRUCTION. .

C. MINMUM 6.5m RAOIUS TO BE-MAINTANED WHERE mcass ROADS
“.  MATCH HIGHWAY saouwzas AND HAMMERHEAD, \

E||

10/15/00

REVISED DESICN AS PER SLF PROFILE

KC

105/26/00

MISCELLANEOUS REVISION / IA COMMENTS

KC

cec

kis/10/00

REVISED AS PER ENVIRONMENTAL INPUT

KC

ce

wlw|s|ow

lo+/18/00

COMPOSITE GRADING PACKAGE

KC

CcG

lo2/19/00

ISSUED FOR CONSTRUCTION

KC
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ROW TRANSITWAY 25m
ROW S
5 ¢8’ REF. TO TU
e+ 5m
Bl ACCESS
] ORIGINAL GROUND i EL. 198.9
\ / 1.0m BERM—\
Y T [‘r } ‘\ 202
=
e = > — = i
— — LTI (ToEF—] —— 7 98—
196 Akl ¥ ] — I =" &1 05—
¥ f i t
[} 10 20 30 40 S0 60 70 80 90 100 10 120 130 140 150 160 170 180 190
SECTION A—A (POND WD-2)
Sm u
ACCESS
| ORIGINAL GROUND et 209.8
] . V——
ROW TRANSITWAY e ;@1 5 = - 210
ROW g
-~ reil | 208
9 ~==Po SoTON B 708D —
[~
: § I 180 190 200 210 220
I|< L j
& a ORIGINAL cﬁo.mn—»\ e 1.0m BERM
1 T I / I 1 23—
—é F i L i
20— = "L~—-.______/ - = 6L-2005 % 20|
w Lol | Il'?"n.} D Eo MU :
208 206 |
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
SECTION B—B (POND G-1)
g TRANSITWAY
5 ROW u ROW
~8
5% o
5| ACCESS
5 h EDGE OF SHOULDER INTERIM ROAD
(%]
/_ PART OF ACCESS ROAD ——\ /—El_ 187.1 1.0m BERM— ORIGINAL GROUND-—\
g N yd A 130
V4 e \ 190
188 F— - — T X 168
86 + - Flaa105.2. T :
86 —— "'{WMW1TM TP} 186——
1R4 ! 1 13"?
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
SECTION C—C (POND B-—1)
SCALE : e A SZALAMIN AS |02/17/00
=P T 407 ETR 9 SLF HIGHWAY 407 EAST PARTIAL
CHEDTD A ADHIKARY AN 102/18,/00) sxprese
gﬁlxm M loz/18,/00] ‘-‘""'"W””": Joint Venture CROSS SECTIONS
N.TS. G AR 080 083000 ot E2 PONDS
2 [04/18,/00| COMPOSITE GRADING PACKAGE KC|AA | AA | CG Marshall
1 fo2/21/00|ISSUED FOR CONSTRUCTION K| AS| A CG F] \ =::':'I=.n PROJECT NO. SUBDIVISION osc. | poc. oS | Fevioiom
- NO. REFERENCES NO. _DATE REVISIONS. o |[ian] [ by &= ‘m  nue pom | war | o T e S N ETORS s OCATSMRS 331030 10E2 4R | DD | 00561 2




CutT FILL

ORIGINAL GROUND b, ORIGINAL GROUND 1 5m ACCESS RDAD ]
s

(o
ORIGINAL GROUND

Ll NOTE: DITCH TREATMENT IS TO EXTEND TO

MIN. DEPTH,

BASE WIDTH /
200mm GRANULAR A, MODIFIED —_— K !

TYPICAL SECTION OF SURFACE DITCHES
(INCLUDING OVERFLOW WEIRS)

BOTTOM OF POND

TYPICAL SECTION OF ACCESS ROAD — AROUND POND

NEW INVERT

_ | 5m ACCESS ROAD

MINIMUM DEPTH | |

ORIGINAL GROUND —\
e /\_——t/_’/
ORIGINAL GROUND

SINGLE LAYER FIELDSTONE
MIXED WITH PITRUN

EXISTING BOTTOM
OF GULLY

B—1_POND OUTLET —7 = =\

200mm GRANULAR A, MODIFIED

TABLE FOR POND DITCHES AND WIERS

TYPICAL SECTION OF ACCESS ROAD — APPROACH

SLOPE BASE WIDTH MIN. DEPTH TREATMENT
POND DITCHES TYPE
(%} (m) (m) {GRASS OR RIP RAP) CUT SECT'ON
INLET 13 20 11 300mm@
OUTLET A 13 20 0.8 300mma
E 12 e 0.8 SR L 5m ACCESS ROAD |
WD =Y 2 c 08 20 09 GRASS

ORIGINAL GROUND

MAINLINE RIGHT D 87 20 05 700mm@
E 38 20 06 500mma
OVERFLOW WEIR 0.0 27.0 03 300mm@
INLET 13 1.0 0.45 GRASS
G—1 OUTLET A 34 05 04 300mma N
B 34 05 04 GRASS 200mm GRANULAR A, MODIFIED —/ —_
INLET 28 10 0.65 300mma /-— ORIGINAL GROUND
B . 1 OUTLET A 67 20 025 300mm@
CHANNEL
(NOTE 2) B 91 08 04 300mm& FIELDSTONE

S zs0mma oS N TYPICAL SECTION OF ACCESS ROAD — APPROACH
OVERFLOW WEIR 0.0 10.0 03 300mma@ F”_L SECTION

NOTES:

1. ALL RIP RAP PROVIDE IN TWO LAYERS, UNLESS OTHERWISE SPECIFIED.
2. SEE DETAIL ABOVE FOR B-1 OUTLET

SCALE : DESGD A STALAMN AS [02/18/00 TNE
: g [ o vomaws —Joan /700 JOT TR r— SLF HIGHWAY 407 EAST PARTIAL
« 5720700 ISCELLANEOUS REVSONS / A COMMENTS cH| M | M [co { I Ta o Tor b Ty 4, soint venturs |TYPICAL POND ACCESS ROAD X—SEC.
3 |03/10/00| REVISED AS PER ENVIRONMENTAL INPUT cH[a[m]ce C GmR | cee [urim
2 [04/16/00| COMPOSITE GRADING PACKAGE cH|m|m|ce NS e \ Marshall AND DRAINAGE DITCH DETAILS
1 [o2/21/00|iSSUED FOR TENDER cr[am[m]ce o \ ==:l:.g“l'un PROCT Mo, swomson | orc. | ooc | Oueme | Fvson
REFERENCES wo.| ot REVISOHS | o [ g s () | e | oo CONBLTING EGmWES - SURVEYORS + FLA NS 331030 10E2 |4R|DD|0057]| 4




0.3 FREEBOARD (TYP.)
0.0 AT OVERFLOW WEIRS

TOP OF POND
GRADING

(j) 900mms CSP PIPE WITH

(o) MAINTENANCE ACCESS WITH
HINGED AND LOCKABLE LID
T e (5) cLowiour AAPTOR AND
OF CSP BELOW STONE THREADED PLUG TYP.
?J-?A?g ":T" ;{.‘Sﬁomw?‘ (c) 300mm$ PVC INLET INTAKE WITH
FLOW PIPE. 72-25mm# HOLES PER 0.3m HEIGHT
(HICKENBOTTOM OR EQUIVALENT)
(d) SOmme CLEAR STONE
(e) 150 TO 200mms# RIP-RAP

ﬂf7// Hhhxxﬁ

OUTLET STRUCTURE TYPE
(SEE TABLE FOR OUTLET CONTROL)

WITH OPSD 403.01 FRAME AND GRATE\

GATE SHUT
OFF VALVE —

(

Q

3J00mm# NON—PERFORATED PVC
RISER (LENGTH VARIES)

(f) REMOVABLE CAP

CSPOUTLETPIPE_/

(SEE TABLE FOR OUTLET CONTROL)

OUTLET ORIFICE SIZE:
AT INLET OR OUTLET OF PIPE
(SEE TABLE FOR OUTLET CONTROL)

HICKENBOTTOM STORMWATER MANAGEMENT

POND OUTLET INCLUDES a), b),

c), d), e)

), @), h), i), j), COMPLETE OUTLET PIPE

DICB WITH FRAME AND GRATE N

OT INCLUDED

.‘ - ey
T o :: -_ i ] ]
PTG,
(g) NON—PERFORATED PVC PIPES
300mme (LENGTH VARIES)
(9) NON—PERFORATED PVC PIPES (h) CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTROL)
300mme INTAKE TEE

FOR POND DRAINDOWN
FOR MAINTENANCE

———— BOTTOM OF POND

300mm# (LENGTH VARIES)

PROTECTED OUTLET
CHANNEL

CLAY LINER IF REQUIRED TO PROHIBIT
(1) CONCRETE BASE GROUNDWATER INFILTRATION

NON—WOVEN FILTER FABRIC

TABLE FOR POND WATER LEVELS AND VOLUMES

PERMANENT QUALTY QUANTITY
POND NUMBER ™I evEl | VOLUME | LEVEL | VOLUME | LEVEL | VOLUME
(m) (m?) (m) (m3) (m) (m?)
Wwo—2 1969 | 705 | 197.5 | 3200 | 1986 | eao
6-1 NA | N | N nA | 2005 | 3770
8-1 1855 | 355 | 1884 | aso | 1888 | 1200

TABLE FOR OULET CONTROL

CONTROLLING OUTLET OUTLET
POND NUMZER ORIFICE ORIFICE PIPE
SIZE (mm) SIZE (mm) SIZE (mm)
Wwo-2 200 544 600
G-1 N/A 120 300
B-1 75 560 600

TTOM WDTH
(MINIMUM 1.0m)

AROUND ENTIRE TRENCH

RIP RAP QUTLET
PROTECTION

#2/" —— MINIMUM 150mm NATIVE MATERIAL
1 (50 mm TOPSOIL WHERE LINED WITH GRASS)

MINIMUM 1.0m DEEP

150—-200mme CLEAR STONE

CROSS SECTION A-A
N.T.S.

TYPICAL DETAIL 6 — POND QUTLET STRUCTURE === ?%%E:&izm?uuT A
N.T.S.
0.3m (HEIGHT
UL, Sm OF CHECK DAM)
POND OUTLET PIPE
7P OUTLET DITCH RIP_ RAP CHANNEL
PROTECTION
RECEIVING
FILTER FABRIC
END TREATMENT 300mm 8 WATER COURSE
RIP RAP
PROFILE
NTS. S SUB-SURFACE
GRANULAR TRENCH
NOTES:
1. ALL DIMENSIONS ARE IN METRES UNLESS NOTED OTHERWISE.
TYPICAL DETAIL 7 — SUB—SURFACE POND OQUTLET
SCALE : brwaen JPAYNE P |o7/28/98 e
s [o4/02/01| ADDED ORIFICE CONTROL TEXT Ke|m [ ca o P B Mk 407 ETR 9- SLF HIGHWAY 407 EAST PARTIAL
+ Joo/15/00| REVISED DATA M [an]ce g Bl | ke friie ooy SO Joint Venture TYPICAL DETAILS
3 [05/28/00| MISCELLANEOUS REVISIONS / A COMMENTS As [an[aa]co e o R 7Y (2L aa—
2 [04/16/00| COMPOSITE GRADING PACKAGE _mm
1 lo2/21/00| ISSUED FOR CONSTRUCTION Ke|ax [aa [ce = PR 18, swoovson | o | oo |t B
NO. REFERENCES NO.| DATE REVISIONS LR vy ﬁE [SENE e gt s FTFTANTA e . A T
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SEE uswnhc £2-0051. 3
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FOR Eecfmﬁr:s- stiﬁammus sz—uoss.: = £ g
3. FOR POND ACCESS/ROAD ﬁmnm SEE ioa PN
« DRAWING :z-noa&. i { A { =,
4,.FOR ACCESS ‘ROAD CROSS *.;cc:nma { ‘. ¢ &
£ DRANAGE; DITCH/ TYPE SEE' DRAWING b2-0057. : N2 s\
'S. ACCESS ROAD GRADING SLOPE WITHIN m 3 Yt \
2ONE OFHWY 407 IS 6:1., { % § A
a. HIGHWAY 403’ 10~LANES PDND G=1 mu.ms § 'rm:nl \<
' : P $
Do """'.f“\ i
! : ¥ PN SEN
A. SWM PONDS ARE TO BE UTILIZED AS TEWPORARY SEGIMENTATION N
WORK AND' ALL ] BE 3 s
DIRECTEG INTO THE PONDS WHEREVER PRACTI % | ) TOP OF fouo _/,\
Sl W M e it e s ], ok
AS. REQU ; z . : = — :
OPENING OF THE HIGHWAY THE PONDS ARE T0 BE iFLEANED AND - / , |—oncu Ao ngﬂﬂmc N
REINSTATED TO A “NEW. CONDITION, z G - B ; 1000 - i : w2 s 2
) Y z oOiNCTET™ i iSUB~SURFACE POND OUTLET i v 2
B. )JPON COHPIJ-:IIOH or' ‘ﬁ'lE POND Exmmlou D GRADING, THE 1§ : : . : : we., 1 SEE nzrm., ‘7 DRAWING E2-D0S1 LA #
- CONTRACTOR SHALL ADVISE THE GONTRACT ADMINISTRATOR. _THE: . ; : J ; / wig : I3 26 % ;
; CONTRACT AOMINISTRATOR SWALL TAKE SO SAMPLES TO ASSESS, X / ! $ : =T . 3 S S
: THE POTENTIL INFILYRATION AND; SEEPAGE QUALITIES'OF THE ~ %2 : ) ; . ; ; j R J. R P o 1 y #on
" " POND FACILITY, IF "REQUIRED, A POND UNER|WILL!BE PUACED 1 . g ; ; : ; 2 i AL L b ?
... PRIOR TO COMPLETION OF THE POND CONSTRUCTION. P, S Y H : . - Sl ; / - 4
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TABLE FOR POND WATER LEVELS AND VOLUMES

PERMANENT QUALITY QUANTITY
() MAINTENANCE ACCESS WITH —
HINGED AND LOCKABLE LID LEVEL | VOLUME | LEVEL | VOLUME | LEVEL | VOLUME
7 (m) (m>) {m) (m3) (m) (m?)
() 900mme CSP PIPE WITH
MINIMUM 100 — 25mms wo-2 1969 | 705 | 1975 | 3200 | 198.8 | 8440
ot o 3 oo oo s
0.3 FREEBOARD (TYP.) OF Csp 35'-0"“5’0"5 G-1 N/A N/A N/A N/A | 2008 | 3770
0.0 AT OVERFLOW WEIRS g A RN (c) 300mm# PVC INLET INTAKE WITH
FlowiPiee! 72-25mm# HOLES PER 0.3m HEIGHT 81 155 | 355 | 1861 | 850 | 1868 | 1200
(HICKENBOTTOM OR EQUIVALENT)
TOP OF POND (d) 50mms CLEAR STONE
GRADING
(e) 150 TO 200mm# RIP—RAP
2 e 7y TABLE FOR OQULET CONTROL
QUANTITY LEVEL
/l i S—" PERFORATED
:L' SECTION OF csP CONTROLLING |  OUTLET OUTLET
POND NUMBZR ORIFICE ORIFICE PIPE
SIZE (mm) SIZE (mm) SIZE (mm)
OUTLET STRUCTURE TYPE GATE SHUT Wwo-2 200 544 600
(SEE TABLE FOR OUTLET CONTROL) OFF VALVE
WITH OPSD 403.01 FRAME AND cmrz\ 6-1 N/A 120 300
PERMANENT POOL
A 4 8-1 75 560 600
300mm# NON—PERFORATED PVC
( RISER (LENGTH VARIES)
( ) ’ r f) REMOVABLE CAP
- FGR POND DRAINDOWN
| A W e FOR MAINTENANCE
e ks N 80 woTH
CSP OUTLET PIPE (MINIMUM 1.0m)

(SEE TABLE FOR OUTLET CONTROL)

OUTLET ORIFICE SIZE:
AT INLET OR OUTLET OF PIPE
(SEE TABLE FOR OUTLET CONTROL)
(g) NON—PERFORATED PVC PIPES
300mm# (LENGTH VARIES)

300mms INTAKE TEE

(i) CONCRETE BASE
HICKENBOTTOM STORMWATER MANAGEMENT

POND OUTLET INCLUDES a), b), ¢), d), o)
f), g), h), i), j). COMPLETE OUTLET PIPE
DICB WITH FRAME AND GRATE NOT INCLUDED

TYPICAL DETAIL 6 — POND OUTLET STRUCTURE

(g) NON-PERFORATED PVC PIPES
300mme (LENGTH VARIES)

(h) CONTROLLING ORIFICE (SEE TABLE FOR OUTLET CONTROL) ’ AAAAAAAAAA

-——— BOTTOM OF POND

MINIMUM 150mm NATIVE MATERIAL
(50 mm TOPSOIL WHERE LINED WTH GRASS)

PROTECTED OUTLET
CHANNEL

CLAY UNER IF REQUIRED TO PROHIBIT
GROUNDWATER INFILTRATION

NON-WOVEN FILTER FABRIC
AROUND ENTIRE TRENCH

MINIMUM 1.0m DEEP

150—200mms CLEAR STONE

CROSS SECTION A-A
N.T.S.

RIP RAP QUTLET
PROTECTION

POND SURFACE OUTLET A
(EVENTS >10mm)

N.T.S.
0.3m (HEIGHT
&m OF CHECK DAM)
POND QUTLET PIPE
(Tve.) OUTLET DITCH RIP RAP CHANNEL
PROTECTION
FILTER FABRIC ATERT COTRE
END TREATMENT ST
RIP RAP
PROFILE
N.TS. — SUB—SURFACE
GRANULAR TRENCH
NOTES:
1. ALL DIMENSIONS ARE (N METRES UNLESS NOTED OTHERWISE.
TYPICAL DETAIL 7 — SUB—SURFACE POND OUTLET
SCALE : J PATHE Jr |07/28/99 TME
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SECTION A—A (POND WD-2)
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ACCESS
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A ADHHARY | ma loa/18/00 Sipreos Toit Aoui ’
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ORIGINAL GROUND ORIGINAL GROUND
<, ~
v
X
MIN. DEPTH \ /OTE: DITCH TREATMENT IS TO EXTEND TO
MIN. DEPTH.
I..M._I
TYPICAL SECTION OF SURFACE DITCHES
(INCLUDING OVERFLOW WEIRS)
2
z
=
g
NEW INVERT
! ': E MINIMUM DEPTH
] SINGLE LAYER FIELDSTONE
= MIXED WITH PITRUN
L
EXISTING BOTTOM
OF GULLY
B—1 POND OUTLET
TABLE FOR POND DITCHES AND WIERS
POND DITCHES TvPE SLOPE BASE WIDTH MIN, DEPTH TREATMENT
(%) (m) (m) (GRASS OR RIP RAP)
INLET 13 20 11 300mme
OUTLET A 1.3 20 08 300mma@
B 13 20 08 GRASS
WD i 2 c 08 20 09 GRASS
MAINLINE RIGHT D 87 20 05 700mm@
E 38 20 06 500mm@
OVERFLOW WEIR 0.0 27.0 03 300mm@
INLET 13 1.0 045 GRASS
G—1 OUTLET A 34 05 04 300mm@
B 34 05 04 GRASS
INLET 28 1.0 0.65 300mm@
B s '] OUTLET A 6.7 20 0.25 300mma
CHANNEL
(NOTE 2) B 9.1 08 04 300mm@ FIELDSTONE
c 62 10 0.35 250mm@ FIELDSTONE
OVERFLOW WEIR 00 10.0 03 300mm@

NOTES:

1. ALL RIP RAP PROVIDE IN TWO LAYERS, UNLESS OTHERWISE SPECIFIED.
2. SEE DETAIL ABOVE FOR B-1 OUTLET.

Cut

| 5m ACCESS ROAD

FILL

200mm GRANULAR A, MODIFIED —/ T—

TYPICAL SECTION OF ACCESS ROAD —

BOTTOM OF POND

AROUND POND

1 5m ACCESS ROAD

ORIGINAL GROUND —\ |

%
2%
X - — - ORIGINAL GROUND
3%
200mm GRANULAR A, MODIFIED —/ ——

TYPICAL SECTION OF ACCESS ROAD

— APPROACH

CUT SECTION

1 Sm ACCESS ROAD

ORIGINAL GROUND

200mm GRANULAR A, MODIFIED —/ —
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— APPROACH

FILL SECTION
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APPENDIX B

HYDROLOGIC ANALYSIS — EXISTING CONDITION
(VISUAL OTTHYMO MODELLING)




APPENDIX B: Hydrologic Analysis - Existing Condition

Rainfall Data

Figure 3.1:
Figure 3.2:
Figure 3.3:
SK-1:

Table 3.1:
Table 3.2:
Table 3.3:
Table 3.4:
Table 3.6:
Table 3.8:

Schematic 1
Schematic 2;

Schematic 3;

Rouge River Watershed

Duffins Creek Watershed

Hydrologic Modelling Methodology

Hydrologic Modeling 407 TWY Sub-Areas — Existing Condition

Original V02 Input Parameters - TRCA model — Rouge River Watershed

Original V02 Input Parameters - TRCA model - Petticoat Creek Watershed

Original V02 Input Parameters - TRCA model — Duffins Creek Watershed

Rouge Watershed - Modified TRCA VO2 Model - Catchment Areas within the Study Limits
Petticoat Creek Watershed - Modified TRCA VO2 Model - Catchment Areas within the Study Limits
Duffins Creek Watershed - Modified TRCA VO2 Model - Catchment Areas within the Study Limits
VO2 Model for Little Rouge Creek

VO2 Model for Middle reach of Rouge River

VO2 Regional model for Rouge River

407 TWY SUB-AREAS- EXISTING CONDITION
VO2 Modelling Schematic 3.1: 407 TWY Sub-Areas Hydrologic Analysis — Existing Condition

(Rouge and Petticoat Watersheds)

VO2 model output files for Rouge, Petticoat



IDF Curve Look-up - Ministry of Transportation

Ontario.ca | Francgais
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L7 Ontario

IDF CURVE LOOKUP
Ontario Ministry of Transportation | Terms and Conditions | About
Active coordinate

43° 52'45" N, 79° 12' 45" W (43.879167,-79.212500) Modify selection
Retrieved: Wed, 11 Nov 2015 20:42:42 GMT
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Jn J-_ﬁ“ Map data ©2015 Google Terms of Use Report a map error
Map options: Modify selection | Show/hide gauging stations | Re-center selection
Coordinate summary

These are the coordinates in the selection.

IDF Curve: 43° 52' 45" N, 79° 12' 45" W (43.879167,-79.212500)

Coordinate

Location
1

2

43.865543,-79.250213
Results

43.8948,-79.175334
An IDF curve was found for this set of coordinates.

Coordinate: 43.879167,-79.2125002-yr Return Period5-yr Return Period1/3101001,00010100Duration (min)Intensity
(mm /hr)

http://www.mto.gov.on.ca/IDF_Curves/results_out.shtml?coords=43.865543,-79.250213+43.8948,-79.175334[11/11/2015 3:43:29 PM]
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https://www.google.com/maps/@43.8809157,-79.2522556,12z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=43.880916,-79.252256&z=12&t=m&hl=en-CA&gl=US&mapclient=apiv3
https://maps.google.com/maps?ll=43.880916,-79.252256&z=12&t=m&hl=en-CA&gl=US&mapclient=apiv3
https://www.google.com/intl/en-CA_US/help/terms_maps.html

IDF Curve Look-up - Ministry of Transportation

4
Coefficient summary Notes

Click a return period in the table header for more detail.

Return period 2-yr 5-yr 2 10-yr 2 25-yr 2 50-yr 2 100-yr 2
A 20.8 28.0 32.7 38.6 43.0 474
B -0.699 -0.699 -0.698 -0.699 -0.698 -0.698
Statistics

Rainfall intensity (mm hr1)

Duration 5-min 10-min 15-min 30-min 1-hr 2-hr 6-hr 12-hr 24-hr
2-yr & 118.1 72.8 54.8 33.8 20.8 12.8 5.9 3.7 23
5-yr & 159.0 98.0 73.8 45.5 28.0 17.2 8.0 49 3.0
10-yr & 185.3 114.2 86.1 53.0 32.7 20.2 94 5.8 3.6
25-yr 219.2 135.1 101.7 62.7 38.6 23.8 11.0 6.8 4.2
50-yr & 243.6 150.2 113.2 69.8 43.0 26.5 12.3 7.6 4.7
100-yr & 268.6 165.5 124.7 76.9 474 29.2 13.6 8.4 5.2

Terms of Use

You have agreed to the Terms of Use of this site by reviewing, using or otherwise interpreting this data.

Exit
Ontario Ministry of Transportation | Terms and Conditions | About

Py
5"} Ontario
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PROJECT LIMITS

PROPOSED 407 TWY

LEGEND

MIDDLE ROUGE WATERSHED

: LOWER ROUGE WATERSHED

LITTLE ROUGE WATERSHED

SOURCE:
FIG. 4.1 - ROUGE RIVER WATERSHED HYDROLOGY UPDATE CATCHMENT BOUNDARIES, TRCA - JUNE 2001.

DATE: JANUARY 2016 My 625 COCHRANE DRIVE, SUITE 500 407 TRANSITWAY FROM KENNEDY RD TO BROCK RD

PAHSQNS MARKHAM, ONTARIO L3R 9R9

SCALE: ‘™ . 2000m ‘k-:-} - TEL: 905-943-0500
N — nta o FAX: 905-943-0400 FIGURE 3.1 - ROUGE RIVER WATERSHED (TRCA)
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1. 2012 DUFFINS CREEK HYDROLOGY UPDATE, FINAL REPORT, FEB. 2013.
(FIG. 2.1 DUFFINS CREEK HYDROLOGIC MODEL - SUBCATCHMENT BOUNDARIES, TRCA - NOV. 2012)
2. PETTICOAT CREEK WATERSHED HYDROLOGY UPDATE, FINAL REPORT, OCT. 2006 VO2 SCHEMATIC PETTICOAT
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DATE: JANUARY 2016
SCALE: 200m Om  400m 800m 1200m
1:40 000
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PARSONS

625 COCHRANE DRIVE, SUITE 500
MARKHAM, ONTARIO L3R 9R9
TEL: 905-943-0500

FAX: 905-943-0400

407 TRANSITWAY FROM KENNEDY RD TO BROCK RD

FIGURE 3.2 - DUFFINS CREEK AND PETTICOAT CREEK SUBWATERSHEDS (TRCA)




ORIGINAL TRCA MODEL

(EXISTING CONDITION) PARSONS NEW EXISTING MODEL PARSONS PROPOSED MODEL

A =175.58ha
(UPSTREAM SUBWATERSHED)
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—
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A =65.91ha
(DOWNSTREAM SUBWATERSHED)

A =65.91ha
(DOWNSTREAM SUBWATERSHED)

A =239.20ha A =239.20ha A =239.20ha
PATE June 2015 [ 625 COCHRANE DRIVE, SUITE 500 HWY 407 TRANSITWAY PH 2 EA - PRELIMINARY DESIGN FIGURERo:
SCAE 15 ﬁf Ontario |PARSONS . xo:o HYDROLOGIC MODELLING METHODOLOGY 33




SK-1: HYDROLOGIC MODELLING 407 TWY SUB-AREAS - EXISTING CONDITION
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NOTE: 407 TWY sub-areas are delineated within the boundary of each larger subwatershed
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SK-1: HYDROLOGIC MODELLING 407 TWY SUB-AREAS  - EXISTING CONDITION


Table 3.1: Original V02 Input Parameters - TRCA model - Rouge River Watershed

. K (hr-only | TP (hr-only
Watershed | Catchment ID Tributary Name Vo2 ID Type Area (ha) CN 1A WIlHYD) WIlHYD) % XIMP % TIMP
Rouge 318 Rouge H 318 StandHYD 233.812 65 5 -- -- 0.34 0.34
Rouge 314 Rouge H 314 StandHYD 216.838 67 5 - -- 0.32 0.32
Rouge 312 Rouge J 312 WIilHYD 268.21 69.9 5 4.54 3.85
Rouge 614 Morningside Creek 614 StandHYD 440.13 76.7 5 0.4 0.4
Rouge 604 Rouge E 604 StandHYD 285.77 75.8 5 0.29 0.29
Rouge 620 Rouge E 620 WilHYD 63.393 78.7 5 0.42 0.36
Rouge 621 Rouge E 621 StandHYD 105.63 76.7 5 0.36 0.36
Rouge 521 Little Rouge C 521 StandHYD 180.29 76.7 5 0.62 0.62
Rouge 522 Little Rouge C 522 WilHYD 147.427 76.7 5 1.08 0.918
Rouge 511 Little Rouge C 511 WilHYD 197.181 76.7 5 1.08 0.916
Rouge 513 Little Rouge C 513 WilHYD 242.967 76.7 5 1.46 1.232
Table 3.2: Original V02 Input Parameters - TRCA model - Petticoat Creek Watershed
Watershed | Catchment ID Tributary Name Vo2 ID Type Total Area CN STAR %TIMP | % XIMP Tp
(ha) AMC I
Petticoat 1 1 NasHYD 85.2 69 7 7 1.32
Petticoat 2 2 NasHYD 80.3 67 9 9 1.36
Table 3.3: Original V02 Input Parameters - TRCA model - Duffins Creek Watershed
. Total Area CN AMC o % Dir
Watershed | Catchment ID Tributary Name V02 ID Type (ha) I/Unadjusted 1A % IMP Connecied
Duffins 7 704 StandHYD 314.5 76 5 39 24
(rural) NasHYD 70 5
Duffins 9 West Duffins Creek- 904 (urban) | StandHYD 238.9 77 5 75 65
Unnamed Trib 3 901 (rural) NasHYD 73 5
Duffins 8 West Duffins Creek- 804 (urban) | StandHYD 162.7 72 5 75 65
Unnamed Trib 2 801 (rural) NasHYD 71 5
Duffins 30 Whitevale Creek-Main 3004 StandHYD 315.7 71 5 73 62
Branch (rural) NasHYD 71 5
Duffins 31 West Duffins Creek- 3104 (urban) | StandHYD 234 72 5 0.75 0.65
Unnamed Trib 1 3101 (rural) NasHYD 72 5
Duffins 34 Ganatsekiagon Creek- 3403 StandHYD 360.2 71 5 75 65
West Branch (rural) NasHYD 72 5
Duffins 35 Ganatsekiagon Creek- 3503 StandHYD 341.8 71 5 75 65
East Branch (rural) NasHYD 70 5
Duffins 38 Urfe Creek Upper West 3803 StandHYD 343.9 75 5 75 65
Branch (rural) NasHYD 70 5
Duffins 39 Urfe Creek Upper East 3903 StandHYD 350.5 71 5 75 65
Branch (rural) NasHYD 70 5
Duffins 37 3704 (urban) | StandHYD 385
Urfe Creek Upper 3701 (rural) | NasHYD 66 5
Duffins 44 Brougham Creek 4404 StandHYD 923.2 71 5 29 16
(rural) NasHYD 68 5
NOTES:

1 - Model input Parameters for Rouge River are taken from Rouge River Watershed Hydrology Update, Final report, TRCA (June 2001)

Table A2: Model Parameters-Existing Conditions (May 2000)

2 - Model input Parameters for Petticoat Creek are taken from Petticoat Creke Watershed Hydrology Update, Finla Report, TRCA (October 2006)
Table D3: Model parameters - Existing Condition (2004) Petticoat Creek

2 - Model input parameters for Duffins Creek area taken form 2012 Duffins Creek Hydrology Update, Final Report, TRCA (Feb 2013)

Table A1: Model Setup - Existing Land Use Scenario




Table 3.4: Rouge River Watershed - Modified TRCA VO2 Model - Catchment Areas within the Study Limits

TRCA Data PARSONS
Sub-Watershed | Catchment Type Atot TWY AREAS US AREA DS AREA
ID (ha) VO2 ID Area (ha) VO2 ID Area (ha) VO2 ID Area (ha)
318 Standhyd 233.812 3182 1.79 3181 150.55 3183 81.47
é 314 Standhyd 216.838 3142 1.62 3141 121.24 3143 93.98
©
‘2 312 WillHyd 268.21 3122 4.14 3121 59.20 3123 204.87
©
% 614 Standhyd 440.13 6142 1.37 6141 16.44 6143 422.32
[¢}]
=
% 604 Standhyd 285.77 6042 3.34 6041 78.55 6043 203.88
(@]
>
& 621 Standhyd 64.69 - - - - - -
620 Standhyd 63.39 6201 0.94 6202 -- 6203 62.45
® 521 Standhyd 239.198 5201 1.12 5202 172.38 5203 65.70
E c
= % 522 WillHyd 146.081 5222 1.52 5221 68.74 5223 75.82
QO =
= M
% g 511 WillHyd 197.181 5112 1.60 5111 102.99 5113 92.59
23
ng: x 513 WillHyd 242.967 5132 1.82 5131 58.90 5133 182.25




Table 3.6: Petticoat Creek Watershed - Modified TRCA VO2 Model - Catchment Areas within the Study Limits

TRCA Data PARSONS
Sub-Watershed Catchment Type Atot TWY AREAS US AREA DS AREA
ID (ha) Area (ha) Area (ha) Area (ha)
Petticoat 1 NasHYD 85.2 1.13 66.51 17.56

Petticoat 2 NasHYD 80.3 1.18 29.8 49.32




Table 3.8: Duffins Creek Watershed - Modified TRCA VO2 Model - Catchment Areas within the Study Limits

TRCA VO2 MODEL PARSONS
Watershed Catchment VO2 ID Area Atot TWY AREAS US AREA DS AREA

ID Rural Urban AddHYD Rural % Urban % (ha) Total (ha) Rural Urban Total (CAD) Rural Urban Total (CAD) Rural Urban
Duffins 7 701 702 703 291.4 92.7% 231 7.3% 314.5 3.19 2.96 0.23 96.73 89.63 7.10 214.58 198.82 15.76
Duffins 9 901 902 903 237.3 99.3% 1.6 0.7% 238.9 - - -
Duffins 8 801 802 803 156.2 96.0% 6.5 4.0% 162.7 141 1.35 0.06 121.77 116.91 4.86 39.52 37.94 1.58
Duffins 30 3001 3002 3003 311.2 98.6% 45 1.4% 315.7 211 2.08 0.03 68.82 67.84 0.98 24477 241.28 3.49
Duffins 31 3101 3102 3103 230.4 98.5% 3.6 1.5% 234 0.78 0.77 0.01 102.86 101.28 1.58 130.36 128.35 2.01
Duffins 34 3401 3402 3403 358.8 99.6% 14 0.4% 360.2 1.35 1.34 0.01 109.71 109.28 0.43 249.14 248.17 0.97
Duffins 35 3501 3502 3503 335.4 98.1% 6.4 1.9% 341.8 2.07 2.03 0.04 97.79 95.96 1.83 241.94 237.41 453
Duffins 38 3801 3802 3803 337.7 98.2% 6.2 1.8% 343.9 1.86 1.83 0.03 207.47 203.73 3.74 134.57 132.14 2.43
Duffins 39 3901 3902 3903 349.4 99.7% 11 0.3% 350.5 0.73 0.73 0.00 278.48 277.61 0.87 71.29 71.07 0.22
Duffins 37 3701 -- -- 385 100.0% 0 - 385
Duffins 44 4401 4402 4403 898.2 97.3% 25 2.7% 923.2 4.29 4.17 0.12 628.09 611.08 17.01 290.82 282.94 7.88
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Schematic 1. Visual OTTHYMO model for Little Rouge Creek
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DUFFINS WATERSHED - TRCA MODEL
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407 TWY SUB-AREAS
EXISTING CONDITION



VO2 Modelling Schematic 3.1: 407 TWY Sub-Areas Hydrologic Analysis — Existing Condition (Rouge and Petticoat Watersheds)

Rouge Watershed

EX 318-TWY EX 314-TWY
AREA [ha] - 1.790 AREA [ha] - 1.620

EX 312-TWY
AREA [ha] - 4.140
318 PKFW [m’/s] - 0.029 314 PKFW [m/s] - 0.027

312 PKFW [m%/s] - 0.010

EX 620-TWY
O AREA [ha] - 0.940
620 PKFW [m?/s] - 0.014

EX 521-TWY
AREA [ha] - 1.120
521 PKFW [m®/s] - 0.024

EX 522-TWY
O AREA [ha] - 1.520

522 PKFW [m®/s] - 0.013

Petticoat Watershed

PETTICOAT 1-TWY PETTICOAT 2-TWY

L PKFW [m*/s]-0.007 5  pypw [m/s] - 0.006

EX 614-TWY
AREA [ha] - 1.370
514  PKFW [m?/s] - 0.029

EX 604-TWY
AREA [ha] - 3.340
604 PKFW [m®/s] - 0.068

EX 513-TWY
AREA [ha] - 1.820
513 PKFW [m?/s] - 0.013

EX 511-TWY
O AREA [ha] - 1.600

511 PKPW [m?/s] - 0.013




407 TWY - EX COND (12hr AES) - ROU-PET
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DETAILED OUTPUT *****

Input Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output TFilename:
C:\Users\p002311c\AppData\Local\CEG\V0O3\508ccdf0-8e2e-49e7-aa5d-1019e662234a\3d489cT5-f5ae-473e-9c66-27d8c8a6d7e
9\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\V0O3\508ccdf0-8e2e-49e7-aa5d-1019e662234a\3d489cT5-f5ae-473e-9c66-27d8c8a6d7e
9\scenar

DATE: 10/07/2016 TIME: 09:42:31

USER:

COMMENTS:

** SIMULATION NUMBER: 1 **
| READ STORM | Filename: C:\Users\p002311c\AppD
| | ata\Local\Temp\
| | e3179fd1-33F3-41fb4-9423-6b7c3ccfI6cb\Fff115411
| Ptotal= 42.00 mm | Comments: 2yr/12hr
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs  mm/hr hrs  mm/hr hrs mm/hr | hrs mm/hr
0.25 0.00 3.50 7.14 6.75 2.94 | 10.00 0.42
0.50 0.42 3.75 7.14 7.00 2.94 | 10.25 0.42
0.75 0.42 4.00 7.14 7.25 2.94 | 10.50 0.42
1.00 0.42 4.25 7.14 7.50 1.68 | 10.75 0.42
1.25 0.42 4.50 19.32 7.75 1.68 | 11.00 0.42
1.50 0.42 4.75 19.32 8.00 1.68 | 11.25 0.42
1.75 0.42 5.00 19.32 8.25 1.68 | 11.50 0.42
2.00 0.42 5.25 19.32 8.50 0.84 | 11.75 0.42
2.25 0.42 5.50 5.46 8.75 0.84 | 12.00 0.42
2.50 2.52 5.75 5.46 9.00 0.84 | 12.25 0.42
2.75 2.52 6.00 5.46 9.25 0.84
3.00 2.52 6.25 5.46 9.50 0.42
3.25 2.52 6.50 2.94 9.75 0.42
| CALIB |
| STANDHYD ( 0318)] Area (ha)= 1.79
|ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.36 1.43
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 109.24 40.00
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407 TWY - EX COND (12hr AES) - ROU-PET
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN

hrs mm/hr hrs mm/hr | * hrs mmZhr | hrs mm/hr
0.083 0.00 | 3.167 2.52 | 6.250 5.46 9.33 0.42
0.167 0.00 | 3.250 2.52 | 6.333 2.94 9.42 0.42
0.250 0.00 | 3-333 7.14 | 6.417 2.94 9.50 0.42
0.333 0.42 | 3.417 7.14 | 6.500 2.94 9.58 0.42
0.417 0.42 | 3.500 7.14 | 6.583 2.94 9.67 0.42
0.500 0.42 | 3.583 7.14 | 6.667 2.94 9.75 0.42
0.583 0.42 | 3.667 7.14 | 6.750 2.94 9.83 0.42
0.667 0.42 | 3.750 7.14 | 6.833 2.94 9.92 0.42
0.750 0.42 | 3.833 7.14 | 6.917 2.94 | 10.00 0.42
0.833 0.42 | 3.917 7.14 | 7.000 2.94 | 10.08 0.42
0.917 0.42 | 4.000 7.14 | 7.083 2.94 | 10.17 0.42
1.000 0.42 | 4.083 7.14 | 7.167 2.94 | 10.25 0.42
1.083 0.42 | 4.167 7.14 | 7.250 2.94 | 10.33 0.42
1.167 0.42 | 4.250 7.14 | 7.333 1.68 | 10.42 0.42
1.250 0.42 | 4.333 19.32 | 7.417 1.68 | 10.50 0.42
1.333 0.42 | 4.417 19.32 | 7.500 1.68 | 10.58 0.42
1.417 0.42 | 4.500 19.32 | 7.583 1.68 | 10.67 0.42
1.500 0.42 | 4.583 19.32 | 7.667 1.68 | 10.75 0.42
1.583 0.42 | 4.667 19.32 | 7.750 1.68 | 10.83 0.42
1.667 0.42 | 4.750 19.32 | 7.833 1.68 | 10.92 0.42
1.750 0.42 | 4.833 19.32 | 7.917 1.68 | 11.00 0.42
1.833 0.42 | 4.917 19.32 | 8.000 1.68 | 11.08 0.42
1.917 0.42 | 5.000 19.32 | 8.083 1.68 | 11.17 0.42
2.000 0.42 | 5.083 19.32 | 8.167 1.68 | 11.25 0.42
2.083 0.42 | 5.167 19.32 | 8.250 1.68 | 11.33 0.42
2.167 0.42 | 5.250 19.32 | 8.333 0.84 | 11.42 0.42
2.250 0.42 | 5-333 5.46 | 8.417 0.84 | 11.50 0.42
2.333 2.52 | 5.417 5.46 | 8.500 0.84 | 11.58 0.42
2.417 2.52 | 5.500 5.46 | 8.583 0.84 | 11.67 0.42
2.500 2.52 | 5.583 5.46 | 8.667 0.84 | 11.75 0.42
2.583 2.52 | 5.667 5.46 | 8.750 0.84 | 11.83 0.42
2.667 2.52 | 5.750 5.46 | 8.833 0.84 | 11.92 0.42
2.750 2.52 | 5.833 5.46 | 8.917 0.84 | 12.00 0.42
2.833 2.52 | 5.917 5.46 | 9.000 0.84 | 12.08 0.42
2.917 2.52 | 6.000 5.46 | 9.083 0.84 | 12.17 0.42
3.000 2.52 | 6.083 5.46 | 9.167 0.84 | 12.25 0.42
3.083 2.52 | 6.167 5.46 | 9.250 0.84

Max.EFff.Inten.(mm/hr)= 19.32 4.60

over (min)

5

Storage Coeff. (min)= 4.81 (i) 32.33 (i)
Unit Hyd. Tpeak (min)= 5.00 35.00
Unit Hyd. peak (cms)= 0.22 0.03

*TOTALS*
PEAK FLOW (cms)= 0.02 0.01 0.029 (iii)
TIME TO PEAK (hrs)= 5.17 5.58 5.25
RUNOFF VOLUME (mm)= 41.90 7.88 14.67
TOTAL RAINFALL  (mm)= 42.00 42 .00 42 .00
RUNOFF COEFFICIENT = 1.00 0.19 0.35

Fxxxx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 65.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0312)] Area (ha)=  4.14  Curve Number (CN)= 69.9
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85

U.H. peak (cms)= 0.03

PEAK FLOW (cms)=  0.01 (i)

TIME TO PEAK (hrs)= 9.75
Page 2



407 TWY - EX COND (12hr AES) - ROU-PET
RUNOFF VOLUME (mm)=  8.18
TOTAL RAINFALL  (mm)= 42.00
RUNOFF COEFFICIENT = 0.19

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0614)] Area (ha)= 1.37
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 0.27 1.10
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 95.57 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 19.32 7.31

9
over (min) 5.00 30.00
Storage Coeff. (min)= 4.44 (i) 27.30 (i)
unit Hyd. Tpeak (min)= 5.00 30.00
0
0
5

Unit Hyd. peak (cms)= .23 0.04

*TOTALS*
PEAK FLOW (cms)= .01 0.02 0.029 (iii)
TIME TO PEAK (hrs)= .17 5.50 5.25
RUNOFF VOLUME (mm)= 41.90 11.99 17.96
TOTAL RAINFALL  (mm)= 42.00 42 .00 42.00
RUNOFF COEFFICIENT = 1.00 0.29 0.43

FxxxAx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0604)| Area (ha)= 3.34
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 0.67 2.67
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 149.22 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 19.32 7.06

over (min) 5.00 30.00
Storage Coeff. (min)= 5.79 (i) 28.98 (ii)
Unit Hyd. Tpeak (min)= 5.00 30.00
Unit Hyd. peak (cms)= 0.20 0.04

*TOTALS*

PEAK FLOW (cms)= 0.04 0.04 0.068 (iii)
TIME TO PEAK (hrs)= 5.25 5.50 5.25
RUNOFF VOLUME (mm)= 41.90 11.59 17.65
TOTAL RAINFALL  (mm)= 42.00 42.00 42.00
RUNOFF COEFFICIENT = 1.00 0.28 0.42

*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.8 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0620)] Area (ha)= 0.94  Curve Number (CN)= 78.7
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.42
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407 TWY - EX COND (12hr AES) - ROU-PET
———————————————————— U.H. Tp(hrs)= 0.36

U.H. peak (cms)= 0.08

PEAK FLOW (cms)=  0.01 (i)
TIME TO PEAK  (hrs)= 5.33
RUNOFF VOLUME (nm)= 12.06
TOTAL RAINFALL  (mm)= 42.00
RUNOFF COEFFICIENT = 0.29

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0521)] Area (ha)= 1.12
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
0.90

Surface Area (ha)= 0.22

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 86.41 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 19.32 7.31

9
over (min) 5
Storage Coeff. (min)= 4. .
Unit Hyd. Tpeak (min)= 5.00 30.00
0
0
5

Unit Hyd. peak (cms)= 24 0.04

*TOTALS*
PEAK FLOW (cms)= .01 0.01 0.024 (iii)
TIME TO PEAK (hrs)= .08 5.50 5.25
RUNOFF VOLUME (mm)= 41.90 11.99 17.96
TOTAL RAINFALL (mm)= 42.00 42.00 42.00
RUNOFF COEFFICIENT = 1.00 0.29 0.43

*xxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0522)] Area (ha)= 1.52 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
———————————————————— U.H. Tp(hrs)=  0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)= 0.01 (i)

TIME TO PEAK (hrs)= 6.08
RUNOFF VOLUME (m)= 11.32
TOTAL RAINFALL  (mm)= 42.00
RUNOFF COEFFICIENT = 0.27

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0511)] Area (ha)= 1.60 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
———————————————————— U.H. Tp(hrs)= 0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)= 0.01 (i)

TIME TO PEAK (hrs)= 6.08
RUNOFF VOLUME (mm)= 11.34
TOTAL RAINFALL  (mm)= 42.00
RUNOFF COEFFICIENT = 0.27

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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CALIB |
WILHYD ( 0513)] Area (ha)=1.82  Curve Number (CN)= 76.7
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.23

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.01 (i)
TIME TO PEAK  (hrs)= 6.50
RUNOFF VOLUME (nm)= 11.18
TOTAL RAINFALL  (mm)= 42.00
RUNOFF COEFFICIENT = 0.27

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ( oooD)] Area (ha)= 0.96 Curve Number (CN)= 69.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 1.32
NOTE: RAINFALL WAS TRANSFORMED TO 15.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr | * hrs mmZhr | hrs mm/hr
0.250 0.00 | 3.500 7.14 | 6.750 2.94 | 10.00 0.42
0.500 0.42 | 3.750 7.14 | 7.000 2.94 | 10.25 0.42
0.750 0.42 | 4.000 7.14 | 7.250 2.94 | 10.50 0.42
1.000 0.42 | 4.250 7.14 | 7.500 1.68 | 10.75 0.42
1.250 0.42 | 4.500 19.32 | 7.750 1.68 | 11.00 0.42
1.500 0.42 | 4.750 19.32 | 8.000 1.68 | 11.25 0.42
1.750 0.42 | 5.000 19.32 | 8.250 1.68 | 11.50 0.42
2.000 0.42 | 5.250 19.32 | 8.500 0.84 | 11.75 0.42
2.250 0.42 | 5.500 5.46 | 8.750 0.84 | 12.00 0.42
2.500 2.52 | 5.750 5.46 | 9.000 0.84 | 12.25 0.42
2.750 2.52 | 6.000 5.46 | 9.250 0.84
3.000 2.52 | 6.250 5.46 | 9.500 0.42
3.250 2.52 | 6.500 2.94 | 9.750 0.42

Unit Hyd Qpeak (cms)= 0.028
PEAK FLOW (cms)=  0.007 (i)
TIME TO PEAK (hrs)= 6.500
RUNOFF VOLUME (mm)= 9.930
TOTAL RAINFALL  (mm)= 42.000
RUNOFF COEFFICIENT = 0.236

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| NASHYD ( 0002)] Area (ha)= 1.02 Curve Number (CN)= 67.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.36

Unit Hyd Qpeak (cms)= 0.029

PEAK FLOW (cms)=  0.006 (i)
TIME TO PEAK  (hrs)=  6.500
RUNOFF VOLUME  (mm)= 9.265
TOTAL RAINFALL  (mm)= 42.000
RUNOFF COEFFICIENT = 0.221

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0314)] Area (ha)= 1.62
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (1)
Surface Area (ha)= 0.32 1.30
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
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Length m)= 103.92 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

-—— TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs  mm/hr hrs  mm/hr |* hrs  mm/hr | hrs mm/hr
0.083 0.00 | 3.167 2.52 | 6.250 5.46 9.33 0.42
0.167 0.00 | 3.250 2.52 | 6.333 2.94 9.42 0.42
0.250 0.00 | 3.333 7.14 | 6.417 2.94 9.50 0.42
0.333 0.42 | 3.417 7.14 | 6.500 2.94 9.58 0.42
0.417 0.42 | 3.500 7.14 | 6.583 2.94 9.67 0.42
0.500 0.42 | 3.583 7.14 | 6.667 2.94 9.75 0.42
0.583 0.42 | 3.667 7.14 | 6.750 2.94 9.83 0.42
0.667 0.42 | 3.750 7.14 | 6.833 2.94 9.92 0.42
0.750 0.42 | 3.833 7.14 | 6.917 2.94 | 10.00 0.42
0.833 0.42 | 3.917 7.14 | 7.000 2.94 | 10.08 0.42
0.917 0.42 | 4.000 7.14 | 7.083 2.94 | 10.17 0.42
1.000 0.42 | 4.083 7.14 | 7.167 2.94 | 10.25 0.42
1.083 0.42 | 4.167 7.14 | 7.250 2.94 | 10.33 0.42
1.167 0.42 | 4.250 7.14 | 7.333 1.68 | 10.42 0.42
1.250 0.42 | 4.333 19.32 | 7.417 1.68 | 10.50 0.42
1.333 0.42 | 4.417 19.32 | 7.500 1.68 | 10.58 0.42
1.417 0.42 | 4.500 19.32 | 7.583 1.68 | 10.67 0.42
1.500 0.42 | 4.583 19.32 | 7.667 1.68 | 10.75 0.42
1.583 0.42 | 4.667 19.32 | 7.750 1.68 | 10.83 0.42
1.667 0.42 | 4.750 19.32 | 7.833 1.68 | 10.92 0.42
1.750 0.42 | 4.833 19.32 | 7.917 1.68 | 11.00 0.42
1.833 0.42 | 4.917 19.32 | 8.000 1.68 | 11.08 0.42
1.917 0.42 | 5.000 19.32 | 8.083 1.68 | 11.17 0.42
2.000 0.42 | 5.083 19.32 | 8.167 1.68 | 11.25 0.42
2.083 0.42 | 5.167 19.32 | 8.250 1.68 | 11.33 0.42
2.167 0.42 | 5.250 19.32 | 8.333 0.84 | 11.42 0.42
2.250 0.42 | 5.333 5.46 | 8.417 0.84 | 11.50 0.42
2.333 2.52 | 5.417 5.46 | 8.500 0.84 | 11.58 0.42
2.417 2.52 | 5.500 5.46 | 8.583 0.84 | 11.67 0.42
2.500 2.52 | 5.583 5.46 | 8.667 0.84 | 11.75 0.42
2.583 2.52 | 5.667 5.46 | 8.750 0.84 | 11.83 0.42
2.667 2.52 | 5.750 5.46 | 8.833 0.84 | 11.92 0.42
2.750 2.52 | 5.833 5.46 | 8.917 0.84 | 12.00 0.42
2.833 2.52 | 5.917 5.46 | 9.000 0.84 | 12.08 0.42
2.917 2.52 | 6.000 5.46 | 9.083 0.84 | 12.17 0.42
3.000 2.52 | 6.083 5.46 | 9.167 0.84 | 12.25 0.42
3.083 2.52 | 6.167 5.46 | 9.250 0.84
Max.Eff._Inten.(mm/hr)= 19.32 4.94
over (min) 5.00 35.00
Storage Coeff. (min)= 4.66 (ii) 31.41 (i)
Unit Hyd. Tpeak (min)= 5.00 35.00
Unit Hyd. peak (cms)= 0.22 0.03
*TOTALS*
PEAK FLOW (cms)= 0.02 0.01 0.027 (iii)
TIME TO PEAK (hrs)= 5.17 5.58 5.25
RUNOFF VOLUME (mm)= 41.90 8.45 15.13
TOTAL RAINFALL  (mm)= 42.00 42 .00 42.00
RUNOFF COEFFICIENT = 1.00 0.20 0.36

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx*x WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\ \ 1 SSSSS U U A L
Vv \ 1 SS U U AA L
vV Vv 1 SS U U AAAAA L
vV Vv 1 SS U u A A L
W 1 SSSSS UUUUWUW A A LLLLL
000  TTTTT TTTTT H H'Y Y M M 000 ™
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

Fkhkk

DETAILED OUTP UT *****

Input  Ffilename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\V0O3\508ccdf0-8e2e-49e7-aa5d-1019e662234a\eaece4408-a34e-4ale-b6b8-1Ffc71418079
O\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\V03\508ccdf0-8e2e-49e7-aa5d-1019e662234a\eaece4408-a34e-4ale-b6bh8-1Fc71418079
O\scenar

DATE: 10/07/2016 TIME: 09:42:32

USER:

COMMENTS:

** SIMULATION NUMBER: 2 **
| READ STORM | Filename: C:\Users\p002311c\AppD
| | ata\Local\Temp\
| | e3179fd1-33F3-41fb4-9423-6b7c3cctI6cb\a96b0fcs
| Ptotal= 54.38 mm | Comments: 5yr/12hr
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr | * hrs mmZhr | hrs mm/hr
0.25 0.00 3.50 9.25 6.75 3.81 | 10.00 0.54
0.50 0.54 3.75 9.25 7.00 3.81 | 10.25 0.54
0.75 0.54 4.00 9.25 7.25 3.81 | 10.50 0.54
1.00 0.54 4.25 9.25 7.50 2.18 | 10.75 0.54
1.25 0.54 4.50 25.02 7.75 2.18 | 11.00 0.54
1.50 0.54 4.75 25.02 8.00 2.18 | 11.25 0.54
1.75 0.54 5.00 25.02 8.25 2.18 | 11.50 0.54
2.00 0.54 5.25 25.02 8.50 1.09 | 11.75 0.54
2.25 0.54 5.50 7.07 8.75 1.09 | 12.00 0.54
2.50 3.26 5.75 7.07 9.00 1.09 | 12.25 0.54
2.75 3.26 6.00 7.07 9.25 1.09
3.00 3.26 6.25 7.07 9.50 0.54
3.25 3.26 6.50 3.81 9.75 0.54
| CALIB |
| STANDHYD ( 0318)] Area (ha)=  1.79
|[ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.36 1.43
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 109.24 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
———- TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/Zhr | * hrs mm/hr | hrs mm/hr
0.083 0.00 | 3.167 3.26 | 6.250 7.07 | 9.33 0.54
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3 4 0.

0.167 0.00 | 3.250 3.26 | 6.333 .81 9.42 54
0.250 0.00 | 3-333 9.25 | 6.417 3.81 9.50 0.54
0.333 0.54 | 3.417 9.25 | 6.500 3.81 9.58 0.54
0.417 0.54 | 3.500 9.25 | 6.583 3.81 9.67 0.54
0.500 0.54 | 3.583 9.25 | 6.667 3.81 9.75 0.54
0.583 0.54 | 3.667 9.25 | 6.750 3.81 9.83 0.54
0.667 0.54 | 3.750 9.25 | 6.833 3.81 9.92 0.54
0.750 0.54 | 3.833 9.25 | 6.917 3.81 10.00 0.54
0.833 0.54 | 3.917 9.25 | 7.000 3.81 10.08 0.54
0.917 0.54 | 4.000 9.25 | 7.083 3.81 10.17 0.54
1.000 0.54 | 4.083 9.25 | 7.167 3.81 10.25 0.54
1.083 0.54 | 4.167 9.25 | 7.250 3.81 10.33 0.54
1.167 0.54 | 4.250 9.25 | 7.333 2.18 10.42 0.54
1.250 0.54 | 4.333 25.02 | 7.417 2.18 10.50 0.54
1.333 0.54 | 4.417 25.02 | 7.500 2.18 10.58 0.54
1.417 0.54 | 4.500 25.02 | 7.583 2.18 10.67 0.54
1.500 0.54 | 4.583 25.02 | 7.667 2.18 10.75 0.54
1.583 0.54 | 4.667 25.02 | 7.750 2.18 10.83 0.54
1.667 0.54 | 4.750 25.02 | 7.833 2.18 10.92 0.54
1.750 0.54 | 4.833 25.02 | 7.917 2.18 11.00 0.54
1.833 0.54 | 4.917 25.02 | 8.000 2.18 11.08 0.54
1.917 0.54 | 5.000 25.02 | 8.083 2.18 11.17 0.54
2.000 0.54 | 5.083 25.02 | 8.167 2.18 11.25 0.54
2.083 0.54 | 5.167 25.02 | 8.250 2.18 11.33 0.54
2.167 0.54 | 5.250 25.02 | 8.333 1.09 11.42 0.54
2.250 0.54 | 5.333 7.07 | 8.417 1.09 11.50 0.54
2.333 3.26 | 5.417 7.07 | 8.500 1.09 11.58 0.54
2.417 3.26 | 5.500 7.07 | 8.583 1.09 11.67 0.54
2.500 3.26 | 5.583 7.07 | 8.667 1.09 11.75 0.54
2.583 3.26 | 5.667 7.07 | 8.750 1.09 11.83 0.54
2.667 3.26 | 5.750 7.07 | 8.833 1.09 11.92 0.54
2.750 3.26 | 5.833 7.07 | 8.917 1.09 12.00 0.54
2.833 3.26 | 5.917 7.07 | 9.000 1.09 12.08 0.54
2.917 3.26 | 6.000 7.07 | 9.083 1.09 12.17 0.54
3.000 3.26 | 6.083 7.07 | 9.167 1.09 12.25 0.54
3.083 3.26 | 6.167 7.07 | 9.250 1.09

Max.EFff.Inten.(mm/hr)= 25.02 7.85
over (min) 5.00 30.00

Storage Coeff. (min)= 4.33 (i) 26.56 (ii)

Unit Hyd. Tpeak (min)= 5.00 30.00

Unit Hyd. peak (cms)= 0.23 0.04

*TOTALS*

PEAK FLOW (cms)= 0.02 0.02 0.045 (iii)

TIME TO PEAK (hrs)= 5.17 5.50 5.25

RUNOFF VOLUME (mm)= 54.28 13.10 21.33

TOTAL RAINFALL (mm)= 54.38 54.38 54.38

RUNOFF COEFFICIENT = 1.00 0.24 0.39

*xxxx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
Fxxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 65. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0312)] Area (ha)= 4.14  Curve Number (CN)= 69.9
|[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85

U.H. peak (cms)= 0.03

PEAK FLOW (cms)= 0.02 (i)

TIME TO PEAK  (hrs)= 9.67
RUNOFF VOLUME  (mm)= 14.14
TOTAL RAINFALL  (mm)= 54.38
RUNOFF COEFFICIENT = 0.26

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 0614)] Area  (ha)= 1.37
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|ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (1)
1.10

Surface Area (ha)= 0.27 .
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 95.57 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 25.02 11.89

over (min) 5.00 25.00
Storage Coeff. (min)= 4.00 (i) 22.82 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.24 0.05

*TOTALS*

PEAK FLOW (cms)= 0.02 0.03 0.046 (iii)
TIME TO PEAK (hrs)= 5.08 5.42 5.25
RUNOFF VOLUME (mm)= 54.28 19.27 26.26
TOTAL RAINFALL  (mm)= 54.38 54.38 54.38
RUNOFF COEFFICIENT = 1.00 0.35 0.48

*xxxx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
Fxxx*x WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0604)| Area (ha)= 3.34
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
2.67

Surface Area (ha)= 0.67
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 149.22 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 25.02 11.53

over (min) 5.00 25.00
Storage Coeff. (min)= 5.23 (i) 24.28 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.21 0.05

*TOTALS*

PEAK FLOW (cms)= 0.05 0.06 0.107 (iii)
TIME TO PEAK (hrs)= 5.25 5.42 5.25
RUNOFF VOLUME (mm)= 54.28 18.69 25.80
TOTAL RAINFALL  (mm)= 54.38 54.38 54.38
RUNOFF COEFFICIENT = 1.00 0.34 0.47

*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.8 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0620)] Area (ha)= 0.94  Curve Number (CN)= 78.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.42
-------------------- U.H. Tp(hrs)= 0.36

U.H. peak (cms)= 0.08

PEAK FLOW (cms)=  0.02 (i)

TIME TO PEAK (hrs)= 5.33
RUNOFF VOLUME (mm)= 20.28
TOTAL RAINFALL  (mm)= 54.38
RUNOFF COEFFICIENT = 0.37
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0521)] Area (ha)= 1.12
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
0.90

Surface Area (ha)= 0.22
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 86.41 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 25.02 11.89

over (min) 5.00 25.00
Storage Coeff. (min)= 3.77 (i) 22.59 (ii)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.25 0.05

*TOTALS*

PEAK FLOW (cms)= 0.02 0.02 0.037 (iii)
TIME TO PEAK (hrs)= 5.00 5.42 5.25
RUNOFF VOLUME (mm)= 54.28 19.27 26.26
TOTAL RAINFALL  (mm)= 54.38 54.38 54.38
RUNOFF COEFFICIENT = 1.00 0.35 0.48

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0522)] Area (ha)= 1.52 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.9

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.02 (i)

TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME (nm)= 18.49
TOTAL RAINFALL  (mm)= 54.38
RUNOFF COEFFICIENT = 0.34

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0511)] Area (ha)= 1.60 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.02 (i)

TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME (mm)= 18.53
TOTAL RAINFALL  (mm)= 54.38
RUNOFF COEFFICIENT = 0.34

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD ( 0513)] Area (ha)=

|
| 1.82 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
-------------------- U.H. Tp(hrs)= 1.2

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.02 (i)
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TIME TO PEAK (hrs)=  6.50
RUNOFF VOLUME (nm)= 18.36
TOTAL RAINFALL  (mm)= 54.38
RUNOFF COEFFICIENT = 0.34

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| NASHYD ( ooobn)| Area (ha)= 0.96 Curve Number (CN)= 69.0
|ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.32

NOTE: RAINFALL WAS TRANSFORMED TO 15.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.250 0.00 | 3.500 9.25 | 6.750 3.81 | 10.00 0.54
0.500 0.54 | 3.750 9.25 | 7.000 3.81 | 10.25 0.54
0.750 0.54 | 4.000 9.25 | 7.250 3.81 | 10.50 0.54
1.000 0.54 | 4.250 9.25 | 7.500 2.18 | 10.75 0.54
1.250 0.54 | 4.500 25.02 | 7.750 2.18 | 11.00 0.54
1.500 0.54 | 4.750 25.02 | 8.000 2.18 | 11.25 0.54
1.750 0.54 | 5.000 25.02 | 8.250 2.18 | 11.50 0.54
2.000 0.54 | 5.250 25.02 | 8.500 1.09 | 11.75 0.54
2.250 0.54 | 5.500 7.07 | 8.750 1.09 | 12.00 0.54
2.500 3.26 | 5.750 7.07 | 9.000 1.09 | 12.25 0.54
2.750 3.26 | 6.000 7.07 | 9.250 1.09
3.000 3.26 | 6-250 7.07 | 9.500 0.54
3.250 3.26 | 6.500 3.81 | 9.750 0.54
Unit Hyd Qpeak (cms)= 0.028
PEAK FLOW (cms)=  0.011 (i)
TIME TO PEAK (hrs)= 6.500
RUNOFF VOLUME (mm)=15.947
TOTAL RAINFALL  (mm)= 54.380
RUNOFF COEFFICIENT =  0.293
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0002)] Area (ha)= 1.02 Curve Number (CN)= 67.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.36
Unit Hyd Qpeak (cms)= 0.029
PEAK FLOW (cms)=  0.010 (i)
TIME TO PEAK (hrs)= 6.500
RUNOFF VOLUME (mm)= 14.954
TOTAL RAINFALL  (mm)= 54.380
RUNOFF COEFFICIENT = 0.275
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0314)] Area (ha)= 1.62
[ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.32 1.30
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 103.92 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
-—-—— TRANSFORMED HYETOGRAPH ----
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |* hrs mm/hr | hrs mm/hr
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0.083 0.00 | 3.167 3.26 | 6.250 .07 9.33 0.54
0.167 0.00 | 3.250 3.26 | 6.333 3.81 9.42 0.54
0.250 0.00 | 3-333 9.25 | 6.417 3.81 9.50 0.54
0.333 0.54 | 3.417 9.25 | 6.500 3.81 9.58 0.54
0.417 0.54 | 3.500 9.25 | 6.583 3.81 9.67 0.54
0.500 0.54 | 3.583 9.25 | 6.667 3.81 9.75 0.54
0.583 0.54 | 3.667 9.25 | 6.750 3.81 9.83 0.54
0.667 0.54 | 3.750 9.25 | 6.833 3.81 9.92 0.54
0.750 0.54 | 3.833 9.25 | 6.917 3.81 | 10.00 0.54
0.833 0.54 | 3.917 9.25 | 7.000 3.81 | 10.08 0.54
0.917 0.54 | 4.000 9.25 | 7.083 3.81 | 10.17 0.54
1.000 0.54 | 4.083 9.25 | 7.167 3.81 | 10.25 0.54
1.083 0.54 | 4.167 9.25 | 7.250 3.81 | 10.33 0.54
1.167 0.54 | 4.250 9.25 | 7.333 2.18 | 10.42 0.54
1.250 0.54 | 4.333 25.02 | 7.417 2.18 | 10.50 0.54
1.333 0.54 | 4.417 25.02 | 7.500 2.18 | 10.58 0.54
1.417 0.54 | 4.500 25.02 | 7.583 2.18 | 10.67 0.54
1.500 0.54 | 4.583 25.02 | 7.667 2.18 | 10.75 0.54
1.583 0.54 | 4.667 25.02 | 7.750 2.18 | 10.83 0.54
1.667 0.54 | 4.750 25.02 | 7.833 2.18 | 10.92 0.54
1.750 0.54 | 4.833 25.02 | 7.917 2.18 | 11.00 0.54
1.833 0.54 | 4.917 25.02 | 8.000 2.18 | 11.08 0.54
1.917 0.54 | 5.000 25.02 | 8.083 2.18 | 11.17 0.54
2.000 0.54 | 5.083 25.02 | 8.167 2.18 | 11.25 0.54
2.083 0.54 | 5.167 25.02 | 8.250 2.18 | 11.33 0.54
2.167 0.54 | 5.250 25.02 | 8.333 1.09 | 11.42 0.54
2.250 0.54 | 5.333 7.07 | 8.417 1.09 | 11.50 0.54
2.333 3.26 | 5.417 7.07 | 8.500 1.09 | 11.58 0.54
2.417 3.26 | 5.500 7.07 | 8.583 1.09 | 11.67 0.54
2.500 3.26 | 5.583 7.07 | 8.667 1.09 | 11.75 0.54
2.583 3.26 | 5.667 7.07 | 8.750 1.09 | 11.83 0.54
2.667 3.26 | 5.750 7.07 | 8.833 1.09 | 11.92 0.54
2.750 3.26 | 5.833 7.07 | 8.917 1.09 | 12.00 0.54
2.833 3.26 | 5.917 7.07 | 9.000 1.09 | 12.08 0.54
2.917 3.26 | 6.000 7.07 | 9.083 1.09 | 12.17 0.54
3.000 3.26 | 6.083 7.07 | 9.167 1.09 | 12.25 0.54
3.083 3.26 | 6.167 7.07 | 9.250 1.09

Max.EFff.Inten.(mm/hr)= 25.02 8.38
over (min) 5.00 30.00

Storage Coeff. (min)= 4.21 (i) 25.86 (ii)

Unit Hyd. Tpeak (min)= 5.00 30.00

unit Hyd. peak (cms)= 0.24 0.04

*TOTALS*

PEAK FLOW (cms)= 0.02 0.02 0.042 (iii)

TIME TO PEAK (hrs)= 5.08 5.50 5.25

RUNOFF VOLUME (mm)= 54.28 13.97 22.03

TOTAL RAINFALL  (mm)= 54.38 54 .38 54.38

RUNOFF COEFFICIENT = 1.00 0.26 0.41

FxxxAx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\Y \Y 1 SSSSS U U A L

\ \ 1 SS U u AA L

vV Vv 1 SS U U AAAAA L

vV VvV 1 SS U u A A L

W 1 SSSSS UUUUWU A A LLLLL

000  TTTTT TTTTT H H'Y Y M M 000 ™
0o O T T H H YY MMMM O O

0O O T T H H Y M M O O

000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
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Input  Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\V03\508ccdf0-8e2e-49e7-aa5d-1019e662234a\d40eel4d-5Fde-4d1F-8763-a237004929a
c\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\V03\508ccdf0-8e2e-49e7-aa5d-1019e662234a\d40eel4d-5Ffde-4d1f-8763-a237004929a
c\scenar

DATE: 10/07/2016 TIME: 09:42:32

USER:

COMMENTS:

** SIMULATION NUMBER: 3 **
| READ STORM | Filename: C:\Users\p002311c\AppD
| | ata\Local\Temp\
| | e3179fd1-33F3-4Ffb4-9423-6b7c3ccfI6cb\fbcd6a39
| Ptotal= 62.71 mm | Comments: 10yr/12hr
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 0.00 3.50 10.66 6.75 4.39 | 10.00 0.63
0.50 0.63 3.75 10.66 7.00 4.39 | 10.25 0.63
0.75 0.63 4.00 10.66 7.25 4.39 | 10.50 0.63
1.00 0.63 4.25 10.66 7.50 2.51 | 10.75 0.63
1.25 0.63 4.50 28.84 7.75 2.51 | 11.00 0.63
1.50 0.63 4.75 28.84 8.00 2.51 | 11.25 0.63
1.75 0.63 5.00 28.84 8.25 2.51 | 11.50 0.63
2.00 0.63 5.25 28.84 8.50 1.25 | 11.75 0.63
2.25 0.63 5.50 8.15 8.75 1.25 | 12.00 0.63
2.50 3.76 5.75 8.15 9.00 1.25 ] 12.25 0.63
2.75 3.76 6.00 8.15 9.25 1.25
3.00 3.76 6.25 8.15 9.50 0.63
3.25 3.76 6.50 4.39 9.75 0.63
| CALIB |
| STANDHYD ( 0318)] Area (ha)=  1.79
|ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.36 1.43
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 109.24 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
—-——— TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs  mm/hr hrs  mm/hr |* hrs  mm/hr | hrs mm/hr
0.083 0.00 | 3.167 3.76 | 6.250 8.15 9.33 0.63
0.167 0.00 | 3.250 3.76 | 6.333 4.39 9.42 0.63
0.250 0.00 | 3.333 10.66 | 6.417 4.39 9.50 0.63
0.333 0.63 | 3.417 10.66 | 6.500 4.39 9.58 0.63
0.417 0.63 | 3.500 10.66 | 6.583 4.39 9.67 0.63
0.500 0.63 | 3.583 10.66 | 6.667 4.39 9.75 0.63
0.583 0.63 | 3.667 10.66 | 6.750 4.39 9.83 0.63
0.667 0.63 | 3.750 10.66 | 6.833 4.39 9.92 0.63
0.750 0.63 | 3.833 10.66 | 6.917 4.39 | 10.00 0.63
0.833 0.63 | 3.917 10.66 | 7.000 4.39 | 10.08 0.63
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0.917 0.63 | 4.000 10.66 | 7.083 4 0.63
1.000 0.63 | 4.083 10.66 | 7.167 4.39 | 10.25 0.63
1.083 0.63 4.167 10.66 7.250 4.39 10.33 0.63
1.167 0.63 | 4.250 10.66 | 7.333 2.51 | 10.42 0.63
1.250 0.63 | 4.333 28.84 | 7.417 2.51 | 10.50 0.63
1.333 0.63 | 4.417 28.84 | 7.500 2.51 | 10.58 0.63
1.417 0.63 4.500 28.84 7.583 2.51 10.67 0.63
1.500 0.63 | 4.583 28.84 | 7.667 2.51 | 10.75 0.63
1.583 0.63 | 4.667 28.84 | 7.750 2.51 | 10.83 0.63
1.667 0.63 | 4.750 28.84 | 7.833 2.51 | 10.92 0.63
1.750 0.63 4.833 28.84 7.917 2.51 11.00 0.63
1.833 0.63 | 4.917 28.84 | 8.000 2.51 | 11.08 0.63
1.917 0.63 | 5.000 28.84 | 8.083 2.51 | 11.17 0.63
2.000 0.63 | 5.083 28.84 | 8.167 2.51 | 11.25 0.63
2.083 0.63 5.167 28.84 8.250 2.51 11.33 0.63
2.167 0.63 | 5-250 28.84 | 8.333 1.25 | 11.42 0.63
2.250 0.63 | 5-333 8.15 | 8.417 1.25 | 11.50 0.63
2.333 3.76 | 5.417 8.15 | 8.500 1.25 | 11.58 0.63
2.417 3.76 5.500 8.15 8.583 1.25 11.67 0.63
2.500 3.76 | 5.583 8.15 | 8.667 1.25 | 11.75 0.63
2.583 3.76 | 5.667 8.15 | 8.750 1.25 ] 11.83 0.63
2.667 3.76 | 5.750 8.15 | 8.833 1.25 | 11.92 0.63
2.750 3.76 5.833 8.15 8.917 1.25 12.00 0.63
2.833 3.76 | 5.917 8.15 | 9.000 1.25 | 12.08 0.63
2.917 3.76 | 6.000 8.15 | 9.083 1.25 | 12.17 0.63
3.000 3.76 | 6.083 8.15 | 9.167 1.25 | 12.25 0.63
3.083 3.76 6.167 8.15 9.250 1.25
Max.EFff.Inten.(mm/hr)= 28.84 10.48

over (min)

5

Storage Coeff. (min)= 4.09 (ii) 23.89 (ii)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.24 0.05

*TOTALS*
PEAK FLOW (cms)= 0.03 0.03 0.058 (iii)
TIME TO PEAK (hrs)= 5.08 5.42 5.25
RUNOFF VOLUME (mm)= 62.61 17.12 26.21
TOTAL RAINFALL  (mm)= 62.71 62.71 62.71
RUNOFF COEFFICIENT = 1.00 0.27 0.42

*xxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 65.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0312)] Area (ha)= 4.14  Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

U.H. peak (cms)= 0.03

PEAK FLOW (cms)=  0.02 (i)

TIME TO PEAK (hrs)=  9.67
RUNOFF VOLUME (nm)= 18.70
TOTAL RAINFALL  (mm)= 62.71
RUNOFF COEFFICIENT = 0.30

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0614)] Area (ha)= 1.37
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
1.10

Surface Area (ha)= 0.27
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30

Length (m)= 95.57 40.00
Mannings n = 0.013 0.250
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Max.EFff. Inten.(mm/hr)= 28.84 15.10

over (min) 5.00 25.00
Storage Coeff. (min)= 3.78 (i) 20.89 (ii)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.25 0.05

*TOTALS*

PEAK FLOW (cms)= 0.02 0.04 0.057 (iii)
TIME TO PEAK (hrs)= 5.08 5.42 5.25
RUNOFF VOLUME (mm)= 62.61 24.69 32.27
TOTAL RAINFALL (mm)= 62.71 62.71 62.71
RUNOFF COEFFICIENT = 1.00 0.39 0.51

*xxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0604)]| Area (ha)= 3.34
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
2.67

Surface Area (ha)= 0.67 -

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 149.22 40.00
Mannings n = 0.013 0.250
Max.EFff._Inten.(mm/hr)= 28.84 14.67

over (min) .00 25.00
Storage Coeff. (min)= .94 (i) 22.24 (i)

8
5
4
Unit Hyd. Tpeak (min)= 5.00 25.00
0
0
5

Unit Hyd. peak (cms)= .22 0.05

*TOTALS*
PEAK FLOW (cms)= .05 0.09 0.135 (iii)
TIME TO PEAK (hrs)= .25 5.42 5.25
RUNOFF VOLUME (mm)= 62.61 23.99 31.71
TOTAL RAINFALL (mm)= 62.71 62.71 62.71
RUNOFF COEFFICIENT = 1.00 0.38 0.51

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 75.8 la = Dep. Storage (Above)
(i) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0620)] Area (ha)= 0.94  Curve Number (CN)= 78.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.42
-------------------- U.H. Tp(hrs)= 0.36

U.H. peak (cms)= 0.08

PEAK FLOW (cms)=  0.03 (i)

TIME TO PEAK (hrs)= 5.33
RUNOFF VOLUME (nm)= 25.96
TOTAL RAINFALL  (mm)= 62.71
RUNOFF COEFFICIENT = 0.41

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0521)] Area (ha)= 1.12
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
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IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 0.22 0.90
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 86.41 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 28.84 15.10

8
over (min) 5.00 25.00
Storage Coeff. (min)= 3.56 (ii) 20.67 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
0
0
5

Unit Hyd. peak (cms)= .26 0.05

*TOTALS*
PEAK FLOW (cms)= .02 0.03 0.047 (iii)
TIME TO PEAK (hrs)= .00 5.42 5.25
RUNOFF VOLUME (mm)= 62.61 24.69 32.27
TOTAL RAINFALL (mm)= 62.71 62.71 62.71
RUNOFF COEFFICIENT = 1.00 0.39 0.51

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0522)] Area (ha)= 1.52 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.03 (i)

TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME (mm)= 23.87
TOTAL RAINFALL  (mm)= 62.71
RUNOFF COEFFICIENT = 0.38

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD ( 0511)] Area (ha)=

|
| 1.60 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.9

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.03 (i)

TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME (mm)= 23.91
TOTAL RAINFALL  (mm)= 62.71
RUNOFF COEFFICIENT = 0.38

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0513)] Area (ha)= 1.82 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
-------------------- U.H. Tp(hrs)= 1.2

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.03 (i)

TIME TO PEAK (hrs)=  6.42
RUNOFF VOLUME (mm)= 23.76
TOTAL RAINFALL  (mm)= 62.71
RUNOFF COEFFICIENT = 0.38

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| CALIB |
| NASHYD ( ooobn)| Area (ha)= 0.96 Curve Number (CN)= 69.0
|ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 1.32
NOTE: RAINFALL WAS TRANSFORMED TO 15.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.250 0.00 | 3.500 10.66 | 6.750 4.39 | 10.00 0.63
0.500 0.63 | 3.750 10.66 | 7.000 4.39 | 10.25 0.63
0.750 0.63 | 4.000 10.66 | 7.250 4.39 | 10.50 0.63
1.000 0.63 | 4.250 10.66 | 7.500 2.51 | 10.75 0.63
1.250 0.63 | 4.500 28.84 | 7.750 2.51 | 11.00 0.63
1.500 0.63 | 4.750 28.84 | 8.000 2.51 | 11.25 0.63
1.750 0.63 | 5.000 28.84 | 8.250 2.51 | 11.50 0.63
2.000 0.63 | 5.250 28.84 | 8.500 1.25 | 11.75 0.63
2.250 0.63 | 5.500 8.15 | 8.750 1.25 | 12.00 0.63
2.500 3.76 | 5.750 8.15 | 9.000 1.25 | 12.25 0.63
2.750 3.76 | 6.000 8.15 | 9.250 1.25
3.000 3.76 | 6-.250 8.15 | 9.500 0.63
3.250 3.76 | 6.500 4.39 | 9.750 0.63
Unit Hyd Qpeak (cms)= 0.028
PEAK FLOW (cms)=  0.014 (i)
TIME TO PEAK (hrs)= 6.500
RUNOFF VOLUME (mm)= 20.506
TOTAL RAINFALL  (mm)= 62.710
RUNOFF COEFFICIENT =  0.327
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0002)] Area (ha)= 1.02 Curve Number (CN)= 67.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.36
Unit Hyd Qpeak (cms)= 0.029
PEAK FLOW (cms)=  0.013 (i)
TIME TO PEAK (hrs)= 6.500
RUNOFF VOLUME (mm)= 19.287
TOTAL RAINFALL  (mm)= 62.710
RUNOFF COEFFICIENT = 0.308
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0314)] Area (ha)=1.62
[ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.32 1.30
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 103.92 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
-—-—— TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.083 0.00 | 3.167 3.76 | 6.250 8.15 | 9.33 0.63
0.167 0.00 | 3.250 3.76 | 6.333 4.39 | 9.42 0.63
0.250 0.00 | 3.333 10.66 | 6.417 4.39 | 9.50 0.63
0.333 0.63 | 3.417 10.66 | 6.500 4.39 | 9.58 0.63
0.417 0.63 | 3.500 10.66 | 6.583 4.39 | 9.67 0.63
0.500 0.63 | 3.583 10.66 | 6.667 4.39 | 9.75 0.63
0.583 0.63 | 3.667 10.66 | 6.750 4.39 | 9.83 0.63
0.667 0.63 | 3.750 10.66 | 6.833 4.39 | 9.92 0.63
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-39 10.0

0.750 0.63 | 3.833 10.66 | 6.917 4 0 0.63
0.833 0.63 | 3.917 10.66 | 7.000 4.39 | 10.08 0.63
0.917 0.63 | 4.000 10.66 | 7.083 4.39 | 10.17 0.63
1.000 0.63 | 4.083 10.66 | 7.167 4.39 | 10.25 0.63
1.083 0.63 | 4.167 10.66 | 7.250 4.39 | 10.33 0.63
1.167 0.63 | 4.250 10.66 | 7.333 2.51 | 10.42 0.63
1.250 0.63 | 4.333 28.84 | 7.417 2.51 | 10.50 0.63
1.333 0.63 | 4.417 28.84 | 7.500 2.51 | 10.58 0.63
1.417 0.63 | 4.500 28.84 | 7.583 2.51 | 10.67 0.63
1.500 0.63 | 4.583 28.84 | 7.667 2.51 | 10.75 0.63
1.583 0.63 | 4.667 28.84 | 7.750 2.51 | 10.83 0.63
1.667 0.63 | 4.750 28.84 | 7.833 2.51 | 10.92 0.63
1.750 0.63 | 4.833 28.84 | 7.917 2.51 | 11.00 0.63
1.833 0.63 | 4.917 28.84 | 8.000 2.51 | 11.08 0.63
1.917 0.63 | 5.000 28.84 | 8.083 2.51 | 11.17 0.63
2.000 0.63 | 5.083 28.84 | 8.167 2.51 | 11.25 0.63
2.083 0.63 | 5.167 28.84 | 8.250 2.51 | 11.33 0.63
2.167 0.63 | 5.250 28.84 | 8.333 1.25 | 11.42 0.63
2.250 0.63 | 5-333 8.15 | 8.417 1.25 | 11.50 0.63
2.333 3.76 | 5.417 8.15 | 8.500 1.25 | 11.58 0.63
2.417 3.76 | 5.500 8.15 | 8.583 1.25 | 11.67 0.63
2.500 3.76 | 5.583 8.15 | 8.667 1.25 | 11.75 0.63
2.583 3.76 | 5.667 8.15 | 8.750 1.25 | 11.83 0.63
2.667 3.76 | 5.750 8.15 | 8.833 1.25 | 11.92 0.63
2.750 3.76 | 5.833 8.15 | 8.917 1.25 | 12.00 0.63
2.833 3.76 | 5.917 8.15 | 9.000 1.25 | 12.08 0.63
2.917 3.76 | 6.000 8.15 | 9.083 1.25 | 12.17 0.63
3.000 3.76 | 6.083 8.15 | 9.167 1.25 | 12.25 0.63
3.083 3.76 | 6.167 8.15 | 9.250 1.25
Max.EFff.Inten.(mm/hr)= 28.84 11.15

over (min) .00 ) 25.00

5

Storage Coeff. (min)= 3.97 (i) 23.29 (ii)
Unit Hyd. Tpeak (min)= 5.00 25.00
Unit Hyd. peak (cms)= 0.24 0.05

*TOTALS*
PEAK FLOW (cms)= 0.03 0.03 0.055 (iii)
TIME TO PEAK (hrs)= 5.08 5.42 5.25
RUNOFF VOLUME (mm)= 62.61 18.22 27.09
TOTAL RAINFALL  (mm)= 62.71 62.71 62.71
RUNOFF COEFFICIENT = 1.00 0.29 0.43

FxxxAx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
**x** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\Y \Y 1 SSSSS U U A L

\ \ 1 SS U u AA L

vV Vv 1 SS U U AAAAA L

vV VvV 1 SS U u A A L

W 1 SSSSS UUUUWU A A LLLLL

000  TTTTT TTTTT H H'Y Y M M 000 ™
0o O T T H H YY MMMM O O

0O O T T H H Y M M O O

000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

sxkxx DETALLED OUTPUT wwess

Input  filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\V03\508ccdf0-8e2e-49e7-aa5d-1019e662234a\2dc1480a-5e04-45fFc-ae0b-8008740e8a9
6\scenar

Summary filename:
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C:\Users\p002311c\AppData\Local\CEG\V03\508ccdf0-8e2e-49e7-aa5d-1019e662234a\2dc1480a-5e04-45fc-ae0b-8008740e8a9
6\scenar

DATE: 10/07/2016 TIME: 09:42:33

USER:

COMMENTS:

** SIMULATION NUMBER: 4 **
| READ STORM | Filename: C:\Users\p002311c\AppD
| | ata\Local\Temp\
| | e3179fd1-33F3-4fb4-9423-6b7c3cctI6cb\7566F836
| Ptotal= 73.10 mm | Comments: 25yr/12hr
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 0.00 3.50 12.43 6.75 5.12 | 10.00 0.73
0.50 0.73 3.75 12.43 7.00 5.12 | 10.25 0.73
0.75 0.73 4.00 12.43 7.25 5.12 | 10.50 0.73
1.00 0.73 4.25 12.43 7.50 2.92 | 10.75 0.73
1.25 0.73 4.50 33.63 7.75 2.92 | 11.00 0.73
1.50 0.73 4.75 33.63 8.00 2.92 | 11.25 0.73
1.75 0.73 5.00 33.63 8.25 2.92 | 11.50 0.73
2.00 0.73 5.25 33.63 8.50 1.46 | 11.75 0.73
2.25 0.73 5.50 9.50 8.75 1.46 | 12.00 0.73
2.50 4.39 5.75 9.50 9.00 1.46 | 12.25 0.73
2.75 4.39 6.00 9.50 9.25 1.46
3.00 4.39 6.25 9.50 9.50 0.73
3.25 4.39 6.50 5.12 9.75 0.73
| CALIB |
| STANDHYD ( 0318)] Area (ha)=  1.79
|ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.36 1.43
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 109.24 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
—-——— TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs  mm/hr hrs mm/hr |* hrs  mm/hr | hrs mm/hr
0.083 0.00 | 3.167 4.39 | 6.250 9.50 9.33 0.73
0.167 0.00 | 3.250 4.39 | 6.333 5.12 9.42 0.73
0.250 0.00 | 3.333 12.43 | 6.417 5.12 9.50 0.73
0.333 0.73 | 3.417 12.43 | 6.500 5.12 9.58 0.73
0.417 0.73 | 3.500 12.43 | 6.583 5.12 9.67 0.73
0.500 0.73 | 3.583 12.43 | 6.667 5.12 9.75 0.73
0.583 0.73 | 3.667 12.43 | 6.750 5.12 9.83 0.73
0.667 0.73 | 3.750 12.43 | 6.833 5.12 9.92 0.73
0.750 0.73 | 3.833 12.43 | 6.917 5.12 | 10.00 0.73
0.833 0.73 | 3.917 12.43 | 7.000 5.12 | 10.08 0.73
0.917 0.73 | 4.000 12.43 | 7.083 5.12 | 10.17 0.73
1.000 0.73 | 4.083 12.43 | 7.167 5.12 | 10.25 0.73
1.083 0.73 | 4.167 12.43 | 7.250 5.12 | 10.33 0.73
1.167 0.73 | 4.250 12.43 | 7.333 2.92 | 10.42 0.73
1.250 0.73 | 4.333 33.63 | 7.417 2.92 | 10.50 0.73
1.333 0.73 | 4.417 33.63 | 7.500 2.92 | 10.58 0.73
1.417 0.73 | 4.500 33.63 | 7.583 2.92 | 10.67 0.73
1.500 0.73 | 4.583 33.63 | 7.667 2.92 | 10.75 0.73
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1.583 0.73 | 4.667 33.63 | 7.750 2.92 0.83 0.73
1.667 0.73 | 4.750 33.63 | 7.833 2.92 10.92 0.73
1.750 0.73 4.833 33.63 7.917 2.92 11.00 0.73
1.833 0.73 | 4.917 33.63 | 8.000 2.92 | 11.08 0.73
1.917 0.73 | 5.000 33.63 | 8.083 2.92 | 11.17 0.73
2.000 0.73 | 5.083 33.63 | 8.167 2.92 | 11.25 0.73
2.083 0.73 5.167 33.63 8.250 2.92 11.33 0.73
2.167 0.73 | 5-250 33.63 | 8.333 1.46 | 11.42 0.73
2.250 0.73 | 5.333 9.50 | 8.417 1.46 | 11.50 0.73
2.333 4.39 | 5.417 9.50 | 8.500 1.46 | 11.58 0.73
2.417 4.39 5.500 9.50 8.583 1.46 11.67 0.73
2.500 4.39 | 5.583 9.50 | 8.667 1.46 | 11.75 0.73
2.583 4.39 | 5.667 9.50 | 8.750 1.46 | 11.83 0.73
2.667 4.39 | 5.750 9.50 | 8.833 1.46 | 11.92 0.73
2.750 4.39 5.833 9.50 8.917 1.46 12.00 0.73
2.833 4.39 | 5.917 9.50 | 9.000 1.46 | 12.08 0.73
2.917 4.39 | 6.000 9.50 | 9.083 1.46 | 12.17 0.73
3.000 4.39 | 6.083 9.50 | 9.167 1.46 | 12.25 0.73
3.083 4.39 6.167 9.50 9.250 1.46

Max.EFff. Inten.(mm/hr)= 33.63 13.77
over (min) 5.00 25.00

Storage Coeff. (min)= 3.85 (ii) 21.60 (i)

Unit Hyd. Tpeak (min)= 5.00 25.00

Unit Hyd. peak (cms)= 0.25 0.05

*TOTALS*

PEAK FLOW (cms)= 0.03 0.04 0.074 (iii)

TIME TO PEAK (hrs)= 5.08 5.42 5.25

RUNOFF VOLUME (mm)= 73.00 22.64 32.70

TOTAL RAINFALL (mm)= 73.10 73.10 73.10

RUNOFF COEFFICIENT = 1.00 0.31 0.45

*xxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 65.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0312)] Area (ha)= 4.14  Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

U.H. peak (cms)= 0.03

PEAK FLOW (cms)= 0.03 (i)

TIME TO PEAK (hrs)= 9.58
RUNOFF VOLUME (nm)= 24.88
TOTAL RAINFALL  (mm)= 73.10
RUNOFF COEFFICIENT = 0.34

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0614)]| Area (ha)= 1.37
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
1.10

Surface Area (ha)= 0.27
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 95.57 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 33.63 19.33

over (min) 5.00 20.00
Storage Coeff. (min)= 3.55 (i) 19.05 (ii)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.26 0.06

*TOTALS*

PEAK FLOW (cms)= 0.03 0.05 0.074 (iii)
TIME TO PEAK (hrs)= 5.00 5.33 5.25
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RUNOFF VOLUME (mm)= 73.00 31.93 40.13
TOTAL RAINFALL (mm)= 73.10 73.10 73.10
RUNOFF COEFFICIENT = 1.00 0.44 0.55

*xxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0604)]| Area (ha)= 3.34
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
2.67

Surface Area (ha)= 0.67

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 149.22 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 33.63 18.84

3
over (min) 5. .
Storage Coeff. (min)= 4.64 (i) 20.30 (i)
Unit Hyd. Tpeak (min)= 5.00 25.00
0
0
5

Unit Hyd. peak (cms)= 22 0.05

*TOTALS*
PEAK FLOW (cms)= .06 0.11 0.172 (iii)
TIME TO PEAK (hrs)= .25 5.33 5.25
RUNOFF VOLUME (mm)= 73.00 31.08 39.46
TOTAL RAINFALL (mm)= 73.10 73.10 73.10
RUNOFF COEFFICIENT = 1.00 0.43 0.54

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.8 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0620)] Area (ha)= 0.94  Curve Number (CN)= 78.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.42
-------------------- U.H. Tp(hrs)= 0.3

U.H. peak (cms)= 0.08

PEAK FLOW (cms)=  0.04 (i)

TIME TO PEAK (hrs)= 5.33
RUNOFF VOLUME (nm)= 33.48
TOTAL RAINFALL  (mm)= 73.10
RUNOFF COEFFICIENT = 0.46

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0521)] Area (ha)= 1.12
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 0.22 0.90
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 86.41 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 33.63 19.33
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over (min) 5.00 20.00
Storage Coeff. (min)= 3.35 (i) 18.84 (ii)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.26 0.06

*TOTALS*

PEAK FLOW (cms)= 0.02 0.04 0.061 (iii)
TIME TO PEAK (hrs)= 5.00 5.33 5.25
RUNOFF VOLUME (mm)= 73.00 31.93 40.13
TOTAL RAINFALL (mm)= 73.10 73.10 73.10
RUNOFF COEFFICIENT = 1.00 0.44 0.55

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0522)] Area (ha)= 1.52 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.03 (i)

TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME (mm)= 31.08
TOTAL RAINFALL  (mm)= 73.10
RUNOFF COEFFICIENT = 0.43

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0511)] Area (ha)= 1.60 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.04 (i)

TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME (mm)= 31.11
TOTAL RAINFALL  (mm)= 73.10
RUNOFF COEFFICIENT = 0.43

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0513)] Area (ha)= 1.82 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
-------------------- U.H. Tp(hrs)= 1.23

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.03 (i)

TIME TO PEAK (hrs)=  6.42
RUNOFF VOLUME (mm)= 30.97
TOTAL RAINFALL  (mm)= 73.10
RUNOFF COEFFICIENT = 0.42

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ( 0001)] Area (ha)= 0.96 Curve Number (CN)= 69.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 1.32
NOTE: RAINFALL WAS TRANSFORMED TO 15.0 MIN. TIME STEP.
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---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.250 0.00 | 3.500 12.43 | 6.750 5.12 | 10.00 0.73
0.500 0.73 | 3.750 12.43 | 7.000 5.12 | 10.25 0.73
0.750 0.73 | 4.000 12.43 | 7.250 5.12 | 10.50 0.73
1.000 0.73 | 4.250 12.43 | 7.500 2.92 | 10.75 0.73
1.250 0.73 | 4.500 33.63 | 7.750 2.92 | 11.00 0.73
1.500 0.73 | 4.750 33.63 | 8.000 2.92 | 11.25 0.73
1.750 0.73 | 5.000 33.63 | 8.250 2.92 | 11.50 0.73
2.000 0.73 | 5-250 33.63 | 8.500 1.46 | 11.75 0.73
2.250 0.73 | 5.500 9.50 | 8.750 1.46 | 12.00 0.73
2.500 4.39 | 5.750 9.50 | 9.000 1.46 | 12.25 0.73
2.750 4.39 | 6.000 9.50 | 9.250 1.46
3.000 4.39 | 6.250 9.50 | 9.500 0.73
3.250 4.39 | 6.500 5.12 | 9.750 0.73
Unit Hyd Qpeak (cms)= 0.028
PEAK FLOW (cms)=  0.018 (i)
TIME TO PEAK (hrs)= 6.500
RUNOFF VOLUME (mm)= 26.670
TOTAL RAINFALL  (mm)= 73.100
RUNOFF COEFFICIENT = 0.365
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0002)] Area (ha)= 1.02 Curve Number (CN)= 67.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.36
Unit Hyd Qpeak (cms)= 0.029
PEAK FLOW (cms)=  0.018 (i)
TIME TO PEAK (hrs)= 6.500
RUNOFF VOLUME (mm)= 25.169
TOTAL RAINFALL  (mm)= 73.100
RUNOFF COEFFICIENT = 0.344
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0314)] Area (ha)=1.62
[ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.32 1.30
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 103.92 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
-—-—— TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.083 0.00 | 3.167 4.39 | 6.250 9.50 9.33 0.73
0.167 0.00 | 3.250 4.39 | 6.333 5.12 9.42 0.73
0.250 0.00 | 3.333 12.43 | 6.417 5.12 9.50 0.73
0.333 0.73 | 3.417 12.43 | 6.500 5.12 9.58 0.73
0.417 0.73 | 3.500 12.43 | 6.583 5.12 9.67 0.73
0.500 0.73 | 3.583 12.43 | 6.667 5.12 9.75 0.73
0.583 0.73 | 3.667 12.43 | 6.750 5.12 9.83 0.73
0.667 0.73 | 3.750 12.43 | 6.833 5.12 9.92 0.73
0.750 0.73 | 3.833 12.43 | 6.917 5.12 | 10.00 0.73
0.833 0.73 | 3.917 12.43 | 7.000 5.12 | 10.08 0.73
0.917 0.73 | 4.000 12.43 | 7.083 5.12 | 10.17 0.73
1.000 0.73 | 4.083 12.43 | 7.167 5.12 | 10.25 0.73
1.083 0.73 | 4.167 12.43 | 7.250 5.12 | 10.33 0.73
1.167 0.73 | 4.250 12.43 | 7.333 2.92 | 10.42 0.73
1.250 0.73 | 4.333 33.63 | 7.417 2.92 | 10.50 0.73
1.333 0.73 | 4.417 33.63 | 7.500 2.92 | 10.58 0.73
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- 10.

1.417 0.73 | 4.500 33.63 | 7.583 2.92 67 0.73
1.500 0.73 | 4.583 33.63 | 7.667 2.92 | 10.75 0.73
1.583 0.73 | 4.667 33.63 | 7.750 2.92 | 10.83 0.73
1.667 0.73 | 4.750 33.63 | 7.833 2.92 | 10.92 0.73
1.750 0.73 | 4.833 33.63 | 7.917 2.92 | 11.00 0.73
1.833 0.73 | 4.917 33.63 | 8.000 2.92 | 11.08 0.73
1.917 0.73 | 5.000 33.63 | 8.083 2.92 | 11.17 0.73
2.000 0.73 | 5.083 33.63 | 8.167 2.92 | 11.25 0.73
2.083 0.73 | 5.167 33.63 | 8.250 2.92 | 11.33 0.73
2.167 0.73 | 5.250 33.63 | 8.333 1.46 | 11.42 0.73
2.250 0.73 | 5-333 9.50 | 8.417 1.46 | 11.50 0.73
2.333 4.39 | 5.417 9.50 | 8.500 1.46 | 11.58 0.73
2.417 4.39 | 5.500 9.50 | 8.583 1.46 | 11.67 0.73
2.500 4.39 | 5.583 9.50 | 8.667 1.46 | 11.75 0.73
2.583 4.39 | 5.667 9.50 | 8.750 1.46 | 11.83 0.73
2.667 4.39 | 5.750 9.50 | 8.833 1.46 | 11.92 0.73
2.750 4.39 | 5.833 9.50 | 8.917 1.46 | 12.00 0.73
2.833 4.39 | 5.917 9.50 | 9.000 1.46 | 12.08 0.73
2.917 4.39 | 6.000 9.50 | 9.083 1.46 | 12.17 0.73
3.000 4.39 | 6.083 9.50 | 9.167 1.46 | 12.25 0.73
3.083 4.39 | 6.167 9.50 | 9.250 1.46

Max.EFff.Inten.(mm/hr)= 33.63 14.60
over (min) 5.00 25.00

Storage Coeff. (min)= 3.74 (i) 21.08 (ii)

Unit Hyd. Tpeak (min)= 5.00 25.00

Unit Hyd. peak (cms)= 0.25 0.05

*TOTALS*

PEAK FLOW (cms)= 0.03 0.04 0.070 (iii)

TIME TO PEAK (hrs)= 5.08 5.42 5.25

RUNOFF VOLUME (mm)= 73.00 24.00 33.79

TOTAL RAINFALL  (mm)= 73.10 73.10 73.10

RUNOFF COEFFICIENT = 1.00 0.33 0.46

Fxxxx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xx** WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\Y \Y 1 SSSSS U U A L

\ \ 1 SS U u AA L

vV Vv 1 SS U U AAAAA L

vV VvV 1 SS U u A A L

W 1 SSSSS UUUUWU A A LLLLL

000  TTTTT TTTTT H H'Y Y M M 000 ™
0o O T T H H YY MMMM O O

0O O T T H H Y M M O O

000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

sxkxx DETALLED OUTPUT wwess

Input  filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tfilename:
C:\Users\p002311c\AppData\Local\CEG\V03\508ccdf0-8e2e-49e7-aa5d-1019e662234a\eb9f9d4b-6el1d-484b-b03e-38486baeb3c
4\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\V0O3\508ccdf0-8e2e-49e7-aa5d-1019e662234a\eb9f9d4b-6e1d-484b-b03e-38486baeb3c
4\scenar

DATE: 10/07/2016 TIME: 09:42:33
USER:
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COMMENTS:

** SIMULATION NUMBER: 5 **
| READ STORM | Filename: C:\Users\p002311c\AppD
| | ata\Local\Temp\
| | e3179fd1-33F3-4Ffb4-9423-6b7c3ccf9I6cb\ecl1505e3
| Ptotal= 80.82 mm | Comments: 50yr/12hr
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 0.00 3.50 13.74 6.75 5.66 | 10.00 0.81
0.50 0.81 3.75 13.74 7.00 5.66 | 10.25 0.81
0.75 0.81 4.00 13.74 7.25 5.66 | 10.50 0.81
1.00 0.81 4.25 13.74 7.50 3.23 | 10.75 0.81
1.25 0.81 4.50 37.17 7.75 3.23 | 11.00 0.81
1.50 0.81 4.75 37.17 8.00 3.23 | 11.25 0.81
1.75 0.81 5.00 37.17 8.25 3.23 | 11.50 0.81
2.00 0.81 5.25 37.17 8.50 1.62 | 11.75 0.81
2.25 0.81 5.50 10.50 8.75 1.62 | 12.00 0.81
2.50 4.85 5.75 10.50 9.00 1.62 | 12.25 0.81
2.75 4.85 6.00 10.50 9.25 1.62
3.00 4.85 6.25 10.50 9.50 0.81
3.25 4.85 6.50 5.66 9.75 0.81
| CALIB |
| STANDHYD ( 0318)] Area (ha)=  1.79
|ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.36 1.43
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 109.24 40.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

TIME

hrs
.083
.167
.250
.333
417
.500
.583
.667
.750
.833
.917
.000
.083
.167
.250
.333
417
.500
.583
.667
.750
.833
.917
.000
.083
.167

NNNRRRRRERRRRPRRERPRRO0000000000

[eJololololololoJololololololololololololololololo o]

CUUOOIAARNDDNARNDAARNDNWWWWWWWWWW

-- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN | T
hrs  mm/hr |* hrs  mm/hr |
.167 4.85 6.250 10.50 9
.250 4.85 6.333 5.66 9
-333 13.74 | 6.417 5.66 9
417 13.74 6.500 5.66 9
.500 13.74 | 6.583 5.66 9
.583 13.74 6.667 5.66 9.
.667 13.74 | 6.750 5.66 9.
.750 13.74 | 6.833 5.66 9.
.833 13.74 | 6.917 5.66 | 10.
.917 13.74 7.000 5.66 10
.000 13.74 | 7.083 5.66 | 10
.083 13.74 | 7.167 5.66 | 10
.167 13.74 7.250 5.66 10
.250 13.74 7.333 3.23 10
.333 37.17 7.417 3.23 10
417 37.17 7.500 3.23 10
.500 37.17 7.583 3.23 10
.583 37.17 7.667 3.23 10.
.667 37.17 7.750 3.23 10.
.750 37.17 | 7.833 3.23 | 10
.833 37.17 7.917 3.23 11.
.917 37.17 8.000 3.23 11.
.000 37.17 | 8.083 3.23 | 11.
.083 37.17 | 8.167 3.23 | 11.
.167 37.17 8.250 3.23 11.
.250 37.17 8.333 1.62 11.
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2.250 0.81 | 5.333 10.50 | 8.417 1. 1.50 0.81
2.333 4._85 5.417 10.50 8.500 1.62 11.58 0.81
2.417 4.85 5.500 10.50 8.583 1.62 11.67 0.81
2.500 4.85 | 5.583 10.50 | 8.667 1.62 | 11.75 0.81
2.583 4.85 | 5.667 10.50 | 8.750 1.62 | 11.83 0.81
2.667 4.85 | 5.750 10.50 | 8.833 1.62 | 11.92 0.81
2.750 4.85 5.833 10.50 8.917 1.62 12.00 0.81
2.833 4.85 | 5.917 10.50 | 9.000 1.62 | 12.08 0.81
2.917 4.85 | 6.000 10.50 | 9.083 1.62 | 12.17 0.81
3.000 4.85 | 6.083 10.50 | 9.167 1.62 | 12.25 0.81
3.083 4.85 6.167 10.50 9.250 1.62

Max.EFff. Inten.(mm/hr)= 37.17 16.37
over (min) 5.00 25.00

Storage Coeff. (min)= 3.70 (i) 20.26 (ii)

Unit Hyd. Tpeak (min)= 5.00 25.00

Unit Hyd. peak (cms)= 0.25 0.05

*TOTALS*

PEAK FLOW (cms)= 0.04 0.05 0.087 (iii)

TIME TO PEAK (hrs)= 5.08 5.42 5.25

RUNOFF VOLUME (mm)= 80.72 27.04 37.77

TOTAL RAINFALL (mm)= 80.82 80.82 80.82

RUNOFF COEFFICIENT = 1.00 0.33 0.47

*xxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 65.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0312)] Area (ha)= 4.14  Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

U.H. peak (cms)= 0.03

PEAK FLOW (cms)= 0.03 (i)

TIME TO PEAK (hrs)= 9.58
RUNOFF VOLUME (m)= 29.77
TOTAL RAINFALL  (mm)= 80.82
RUNOFF COEFFICIENT = 0.37

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0614)] Area (ha)= 1.37
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 0.27 1.10
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 95.57 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 37.17 22.96

7
over (min) 5
Storage Coeff. (min)= 3. -
Unit Hyd. Tpeak (min)= 5.00 20.00
0
0
5

Unit Hyd. peak (cms)= 26 0.06

*TOTALS*
PEAK FLOW (cms)= .03 0.06 0.087 (iii)
TIME TO PEAK (hrs)= .00 5.33 5.25
RUNOFF VOLUME (mm)= 80.72 37.58 46.20
TOTAL RAINFALL  (mm)= 80.82 80.82 80.82
RUNOFF COEFFICIENT = 1.00 0.46 0.57

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.
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(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0604)]| Area (ha)= 3.34
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
2.67

Surface Area (ha)= 0.67
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 149.22 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 37.17 22.42

over (min) 5.00 20.00
Storage Coeff. (min)= 4.46 (ii) 19.07 (i)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.23 0.06

*TOTALS*

PEAK FLOW (cms)= 0.07 0.14 0.205 (iii)
TIME TO PEAK (hrs)= 5.17 5.33 5.25
RUNOFF VOLUME (mm)= 80.72 36.64 45.45
TOTAL RAINFALL  (mm)= 80.82 80.82 80.82
RUNOFF COEFFICIENT = 1.00 0.45 0.56

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.8 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0620)] Area (ha)= 0.94  Curve Number (CN)= 78.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.42
-------------------- U.H. Tp(hrs)= 0.36

U.H. peak (cms)= 0.08

PEAK FLOW (cms)=  0.04 (i)

TIME TO PEAK (hrs)= 5.33
RUNOFF VOLUME (mm)= 39.33
TOTAL RAINFALL  (mm)= 80.82
RUNOFF COEFFICIENT = 0.49

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0521)] Area (ha)= 1.12
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
0.90

Surface Area (ha)= 0.22 .

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 86.41 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 37.17 22.96

-00 20.00
21 (ii) 17.68 (ii)
-00 20.00

over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=

OO OUILWOIN
N
\‘

Unit Hyd. peak (cms)= 0.06

*TOTALS*
PEAK FLOW (cms)= .02 0.05 0.071 (iii)
TIME TO PEAK (hrs)= .92 5.33 5.25
RUNOFF VOLUME (mm)= 80.72 37.58 46.20
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TOTAL RAINFALL (mm)= 80.82 80.82 80.82
RUNOFF COEFFICIENT = 1.00 0.46 0.57

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0522)] Area (ha)= 1.52 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.9

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.04 (i)

TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 36.71
TOTAL RAINFALL  (mm)= 80.82
RUNOFF COEFFICIENT = 0.45

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0511)] Area (ha)= 1.60 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.04 (i)

TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 36.75
TOTAL RAINFALL  (mm)= 80.82
RUNOFF COEFFICIENT = 0.45

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD ( 0513)] Area (ha)=

|
| 1.82 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
-------------------- U.H. Tp(hrs)= 1.2

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.04 (i)

TIME TO PEAK (hrs)=  6.42
RUNOFF VOLUME (mm)= 36.61
TOTAL RAINFALL  (mm)= 80.82
RUNOFF COEFFICIENT = 0.45

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ( 0001)] Area (ha)= 0.96 Curve Number (CN)= 69.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 1.32
NOTE: RAINFALL WAS TRANSFORMED TO 15.0 MIN. TIME STEP.

--—— TRANSFORMED HYETOGRAPH ----

TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN

hrs mm/hr | hrs mm/Zhr | * hrs mm/hr | hrs mm/hr
0.250 0.00 | 3.500 13.74 | 6.750 5.66 | 10.00 0.81
0.500 0.81 | 3.750 13.74 | 7.000 5.66 | 10.25 0.81
0.750 0.81 | 4.000 13.74 | 7.250 5.66 | 10.50 0.81
1.000 0.81 | 4.250 13.74 | 7.500 3.23 | 10.75 0.81
1.250 0.81 | 4.500 37.17 | 7.750 3.23 | 11.00 0.81

Page 28



407 TWY - EX COND (12hr AES) - ROU-PET
.2 11

1.500 0.81 | 4.750 37.17 | 8.000 3.23 | .25 0.81
1.750 0.81 | 5.000 37.17 | 8.250 3.23 | 11.50 0.81
2.000 0.81 | 5.250 37.17 | 8.500 1.62 | 11.75 0.81
2.250 0.81 | 5.500 10.50 | 8.750 1.62 | 12.00 0.81
2.500 4.85 | 5.750 10.50 | 9.000 1.62 | 12.25 0.81
2.750 4.85 | 6.000 10.50 | 9.250 1.62 |
3.000 4.85 | 6.250 10.50 | 9.500 0.81 |
3.250 4.85 | 6.500 5.66 | 9.750 0.81 |

Unit Hyd Qpeak (cms)= 0.028

PEAK FLOW (cms)=  0.021 (i)

TIME TO PEAK (hrs)= 6.500

RUNOFF VOLUME (mm)= 31.546

TOTAL RAINFALL  (mm)= 80.820

RUNOFF COEFFICIENT =  0.390

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |

NASHYD (. 0002)]| Area (ha)=
ID= 1 DT=15.0 min | la (mm)=
———————————————————— U.H. Tp(hrs)=

Curve Number (CN)= 67.0
# of Linear Res.(N)= 3.00

P we
WO O
OO

Unit Hyd Qpeak (cms)= 0.029

PEAK FLOW (cms)=  0.021 (i)
TIME TO PEAK  (hrs)=  6.500
RUNOFF VOLUME (nm)= 29.838
TOTAL RAINFALL  (mm)= 80.820
RUNOFF COEFFICIENT = 0.369

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0314)| Area (ha)= 1.62
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (1)
1.30

Surface Area (ha)= 0.32 .
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30

Length (m)= 103.92 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN

hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.083 0.00 | 3.167 4.85 | 6.250 10.50 9.33 0.81
0.167 0.00 | 3.250 4.85 | 6.333 5.66 9.42 0.81
0.250 0.00 | 3.333 13.74 | 6.417 5.66 9.50 0.81
0.333 0.81 | 3.417 13.74 | 6.500 5.66 9.58 0.81
0.417 0.81 | 3.500 13.74 | 6.583 5.66 9.67 0.81
0.500 0.81 | 3.583 13.74 | 6.667 5.66 9.75 0.81
0.583 0.81 | 3.667 13.74 | 6.750 5.66 9.83 0.81
0.667 0.81 | 3.750 13.74 | 6.833 5.66 9.92 0.81
0.750 0.81 | 3.833 13.74 | 6.917 5.66 | 10.00 0.81
0.833 0.81 | 3.917 13.74 | 7.000 5.66 | 10.08 0.81
0.917 0.81 | 4.000 13.74 | 7.083 5.66 | 10.17 0.81
1.000 0.81 | 4.083 13.74 | 7.167 5.66 | 10.25 0.81
1.083 0.81 | 4.167 13.74 | 7.250 5.66 | 10.33 0.81
1.167 0.81 | 4.250 13.74 | 7.333 3.23 | 10.42 0.81
1.250 0.81 | 4.333 37.17 | 7.417 3.23 | 10.50 0.81
1.333 0.81 | 4.417 37.17 | 7.500 3.23 | 10.58 0.81
1.417 0.81 | 4.500 37.17 | 7.583 3.23 | 10.67 0.81
1.500 0.81 | 4.583 37.17 | 7.667 3.23 | 10.75 0.81
1.583 0.81 | 4.667 37.17 | 7.750 3.23 | 10.83 0.81
1.667 0.81 | 4.750 37.17 | 7.833 3.23 | 10.92 0.81
1.750 0.81 | 4.833 37.17 | 7.917 3.23 | 11.00 0.81
1.833 0.81 | 4.917 37.17 | 8.000 3.23 | 11.08 0.81
1.917 0.81 | 5.000 37.17 | 8.083 3.23 | 11.17 0.81
2.000 0.81 | 5.083 37.17 | 8.167 3.23 ] 11.25 0.81
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2.083 0.81 | 5.167 37.17 | 8.250 3.23 33 0.81
2.167 0.81 | 5.250 37.17 | 8.333 1.62 | 11.42 0.81
2.250 0.81 | 5.333 10.50 | 8.417 1.62 | 11.50 0.81
2.333 4.85 | 5.417 10.50 | 8.500 1.62 | 11.58 0.81
2.417 4.85 | 5.500 10.50 | 8.583 1.62 | 11.67 0.81
2.500 4.85 | 5.583 10.50 | 8.667 1.62 | 11.75 0.81
2.583 4.85 | 5.667 10.50 | 8.750 1.62 | 11.83 0.81
2.667 4.85 | 5.750 10.50 | 8.833 1.62 | 11.92 0.81
2.750 4.85 | 5.833 10.50 | 8.917 1.62 | 12.00 0.81
2.833 4.85 | 5.917 10.50 | 9.000 1.62 | 12.08 0.81
2.917 4.85 | 6.000 10.50 | 9.083 1.62 | 12.17 0.81
3.000 4.85 | 6.083 10.50 | 9.167 1.62 | 12.25 0.81
3.083 4.85 | 6.167 10.50 | 9.250 1.62

Max.EFff.Inten.(mm/hr)= 37.17 17.32
over (min) 5.00 20.00

Storage Coeff. (min)= 3.59 (i) 19.79 (i)

Unit Hyd. Tpeak (min)= 5.00 20.00

Unit Hyd. peak (cms)= 0.26 0.06

*TOTALS*

PEAK FLOW (cms)= 0.03 0.05 0.084 (iii)

TIME TO PEAK (hrs)= 5.00 5.33 5.25

RUNOFF VOLUME (mm)= 80.72 28.61 39.03

TOTAL RAINFALL  (mm)= 80.82 80.82 80.82

RUNOFF COEFFICIENT = 1.00 0.35 0.48

Fxxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\Y \Y 1 SSSSS U U A L

\ \ 1 SS U u AA L

vV Vv 1 SS U U AAAAA L

vV VvV 1 SS U u A A L

W 1 SSSSS UUUUWU A A LLLLL

000  TTTTT TTTTT H H'Y Y M M 000 ™
0o O T T H H YY MMMM O O

0O O T T H H Y M M O O

000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

wxkxx DETALLED OUTPUT *weex

Input  filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tfilename:
C:\Users\p002311c\AppData\Local\CEG\V03\508ccdf0-8e2e-49e7-aa5d-1019e662234a\011887c6-c09a-4e39-80F8-b4f4bd1d7e0
2\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\V0O3\508ccdf0-8e2e-49e7-aa5d-1019e662234a\01f887c6-c09a-4e39-80f8-b4f4bd1d7e0
2\scenar

DATE: 10/07/2016 TIME: 09:42:33
USER:

COMMENTS:

** SIMULATION NUMBER: 6 **
Page 30



407 TWY - EX COND (12hr AES) - ROU-PET

| Filename: C:\Users\p002311c\AppD

| ata\Local\Temp\

| e3179fd1-33f3-4fb4-9423-6b7c3ccf96chb\229b97a5
| Comments: 100yr/12hr

TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 0.00 3.50 15.05 6.75 6.20 | 10.00 0.89
0.50 0.89 3.75 15.05 7.00 6.20 | 10.25 0.89
0.75 0.89 4.00 15.05 7.25 6.20 | 10.50 0.89
1.00 0.89 4.25 15.05 7.50 3.54 | 10.75 0.89
1.25 0.89 4.50 40.71 7.75 3.54 | 11.00 0.89
1.50 0.89 4.75 40.71 8.00 3.54 | 11.25 0.89
1.75 0.89 5.00 40.71 8.25 3.54 | 11.50 0.89
2.00 0.89 5.25 40.71 8.50 1.77 | 11.75 0.89
2.25 0.89 5.50 11.51 8.75 1.77 | 12.00 0.89
2.50 5.31 5.75 11.51 9.00 1.77 | 12.25 0.89
2.75 5.31 6.00 11.51 9.25 1.77
3.00 5.31 6.25 11.51 9.50 0.89
3.25 5.31 6.50 6.20 9.75 0.89

CALIB |
STANDHYD ( 0318)] Area (ha)=  1.79
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 0.36 1.43
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30

Length (m)= 109.24 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—--—— TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN

hrs mm/hr hrs  mm/hr |* hrs  mm/hr | hrs mm/hr
0.083 0.00 | 3.167 5.31 | 6.250 11.51 9.33 0.89
0.167 0.00 3.250 5.31 6.333 6.20 9.42 0.89
0.250 0.00 | 3.333 15.05 | 6.417 6.20 9.50 0.89
0.333 0.89 | 3.417 15.05 | 6.500 6.20 9.58 0.89
0.417 0.89 | 3.500 15.05 | 6.583 6.20 9.67 0.89
0.500 0.89 3.583 15.05 6.667 6.20 9.75 0.89
0.583 0.89 | 3.667 15.05 | 6.750 6.20 9.83 0.89
0.667 0.89 | 3.750 15.05 | 6.833 6.20 9.92 0.89
0.750 0.89 | 3.833 15.05 | 6.917 6.20 | 10.00 0.89
0.833 0.89 3.917 15.05 7.000 6.20 10.08 0.89
0.917 0.89 | 4.000 15.05 | 7.083 6.20 | 10.17 0.89
1.000 0.89 | 4.083 15.05 | 7.167 6.20 | 10.25 0.89
1.083 0.89 | 4.167 15.05 | 7.250 6.20 | 10.33 0.89
1.167 0.89 4._.250 15.05 7.333 3.54 10.42 0.89
1.250 0.89 | 4.333 40.71 | 7.417 3.54 | 10.50 0.89
1.333 0.89 | 4.417 40.71 | 7.500 3.54 | 10.58 0.89
1.417 0.89 4._.500 40.71 7.583 3.54 10.67 0.89
1.500 0.89 4.583 40.71 7.667 3.54 10.75 0.89
1.583 0.89 | 4.667 40.71 | 7.750 3.54 | 10.83 0.89
1.667 0.89 | 4.750 40.71 | 7.833 3.54 | 10.92 0.89
1.750 0.89 | 4.833 40.71 | 7.917 3.54 | 11.00 0.89
1.833 0.89 4.917 40.71 8.000 3.54 11.08 0.89
1.917 0.89 | 5.000 40.71 | 8.083 3.54 | 11.17 0.89
2.000 0.89 | 5.083 40.71 | 8.167 3.54 | 11.25 0.89
2.083 0.89 | 5.167 40.71 | 8.250 3.54 | 11.33 0.89
2.167 0.89 5.250 40.71 8.333 1.77 11.42 0.89
2.250 0.89 | 5.333 11.51 | 8.417 1.77 | 11.50 0.89
2.333 5.31 5.417 11.51 8.500 1.77 11.58 0.89
2.417 5.31 5.500 11.51 8.583 1.77 11.67 0.89
2.500 5.31 5.583 11.51 8.667 1.77 11.75 0.89
2.583 5.31 | 5.667 11.51 | 8.750 1.77 | 11.83 0.89
2.667 5.31 5.750 11.51 8.833 1.77 11.92 0.89
2.750 5.31 5.833 11.51 8.917 1.77 12.00 0.89
2.833 5.31 5.917 11.51 9.000 1.77 12.08 0.89
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2.917 5.31 | 6.000 11.51 | 9.083  1.77 | i2.17  0.89
3.000 5.31 | 6.083 11.51 | 9.167  1.77 | 12.25  0.89
3.083 5.31 | 6.167 11.51 | 9.250  1.77 |

Max.EFff.Inten.(mm/hr)= 40.71 19.10

over (min) 5.00 20.00
Storage Coeff. (min)= 3.57 (i) 19.14 (i)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.26 0.06

*TOTALS*

PEAK FLOW (cms)= 0.04 0.06 0.102 (iii)
TIME TO PEAK (hrs)= 5.08 5.33 5.25
RUNOFF VOLUME (mm)= 88.44 31.68 43.02
TOTAL RAINFALL (mm)= 88.54 88.54 88.54
RUNOFF COEFFICIENT = 1.00 0.36 0.49

*xxx*x WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxxx WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 65.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0312)] Area (ha)= 4.14  Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

U.H. peak (cms)= 0.03

PEAK FLOW (cms)= 0.04 (i)

TIME TO PEAK (hrs)= 9.58
RUNOFF VOLUME ()= 34.90
TOTAL RAINFALL  (mm)= 88.54
RUNOFF COEFFICIENT = 0.39

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0614)] Area (ha)= 1.37
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
1.10

Surface Area (ha)= 0.27

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 95.57 40.00

Mannings n 0.013 0.250

Max.Eff._Inten.(mm/hr)= 40.71 26.33
over (min) 5.00 20.00
Storage Coeff. (min)= 3.29 (i) 16.99 (ii)
Unit Hyd. Tpeak (min)= 5.00 20.00
0
0
5

Unit Hyd. peak (cms)= .27 0.06

*TOTALS*
PEAK FLOW (cms)= .03 0.07 0.099 (iii)
TIME TO PEAK (hrs)= .00 5.33 5.25
RUNOFF VOLUME (mm)= 88.44 43.43 52.42
TOTAL RAINFALL (mm)= 88.54 88.54 88.54
RUNOFF COEFFICIENT = 1.00 0.49 0.59

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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CALIB |
STANDHYD ( 0604)]| Area (ha)= 3.34
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
2.67

Surface Area (ha)= 0.67 -
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 149.22 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 40.71 25.75

over (min) 5.00 20.00
Storage Coeff. (min)= 4.30 (ii) 18.12 (ii)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.23 0.06

*TOTALS*

PEAK FLOW (cms)= 0.08 0.16 0.235 (iii)
TIME TO PEAK (hrs)= 5.17 5.33 5.25
RUNOFF VOLUME (mm)= 88.44 42 .39 51.60
TOTAL RAINFALL  (mm)= 88.54 88.54 88.54
RUNOFF COEFFICIENT = 1.00 0.48 0.58

*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 75.8 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD ( 0620)] Area (ha)=

|
| 0.94  Curve Number (CN)= 78.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.42
-------------------- U.H. Tp(hrs)= 0.3

U.H. peak (cms)= 0.08

PEAK FLOW (cms)=  0.05 (i)

TIME TO PEAK (hrs)= 5.33
RUNOFF VOLUME (nm)= 45.33
TOTAL RAINFALL  (mm)= 88.54
RUNOFF COEFFICIENT = 0.51

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0521)] Area (ha)= 1.12
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (i)
0.90

Surface Area (ha)= 0.22 .
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30
Length (m)= 86.41 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 40.71 26.33

over (min) 5.00 20.00
Storage Coeff. (min)= 3.10 (i) 16.80 (ii)
Unit Hyd. Tpeak (min)= 5.00 20.00
Unit Hyd. peak (cms)= 0.27 0.06

*TOTALS*

PEAK FLOW (cms)= 0.03 0.06 0.081 (iii)
TIME TO PEAK (hrs)= 4.92 5.33 5.25
RUNOFF VOLUME (mm)= 88.44 43.43 52.42
TOTAL RAINFALL  (mm)= 88.54 88.54 88.54
RUNOFF COEFFICIENT = 1.00 0.49 0.59

FxxxAx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
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CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0522)] Area (ha)= 1.52 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.92

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.05 (i)

TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME ()= 42.54
TOTAL RAINFALL  (mm)= 88.54
RUNOFF COEFFICIENT = 0.48

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD ( 0511)] Area (ha)=

|
| 1.60 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.08
-------------------- U.H. Tp(hrs)= 0.9

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.05 (i)

TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (nm)= 42.58
TOTAL RAINFALL  (mm)= 88.54
RUNOFF COEFFICIENT = 0.48

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0513)] Area (ha)= 1.82 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
-------------------- U.H. Tp(hrs)= 1.2

U.H. peak (cms)= 0.05

PEAK FLOW (cms)=  0.05 (i)

TIME TO PEAK (hrs)= 6.42
RUNOFF VOLUME (mm)= 42.45
TOTAL RAINFALL (mm)= 88.54
RUNOFF COEFFICIENT = 0.48

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ( 0001)] Area (ha)= 0.96 Curve Number (CN)= 69.0
|1ID= 1 DT=15.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 1.32
NOTE: RAINFALL WAS TRANSFORMED TO 15.0 MIN. TIME STEP.

--—— TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/Zhr | * hrs mm/hr | hrs mm/hr
0.250 0.00 | 3.500 15.05 | 6.750 6.20 | 10.00 0.89
0.500 0.89 | 3.750 15.05 | 7.000 6.20 | 10.25 0.89
0.750 0.89 | 4.000 15.05 | 7.250 6.20 | 10.50 0.89
1.000 0.89 | 4.250 15.05 | 7.500 3.54 | 10.75 0.89
1.250 0.89 | 4.500 40.71 | 7.750 3.54 | 11.00 0.89
1.500 0.89 | 4.750 40.71 | 8.000 3.54 | 11.25 0.89
1.750 0.89 | 5.000 40.71 | 8.250 3.54 | 11.50 0.89
2.000 0.89 | 5.250 40.71 | 8.500 1.77 | 11.75 0.89
2.250 0.89 | 5.500 11.51 | 8.750 1.77 | 12.00 0.89
2.500 5.31 | 5.750 11.51 | 9.000 1.77 | 12.25 0.89
2.750 5.31 | 6.000 11.51 | 9.250 1.77
3.000 5.31 | 6.250 11.51 | 9.500 0.89
3.250 5.31 | 6.500 6.20 | 9.750 0.89
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Unit Hyd Qpeak (cms)= 0.028

PEAK FLOW (cms)=  0.025 (i)
TIME TO PEAK (hrs)=  6.500
RUNOFF VOLUME ()= 36.642
TOTAL RAINFALL  (mm)= 88.540
RUNOFF COEFFICIENT = 0.414

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |

NASHYD (. 0002)] Area (ha)=
ID= 1 DT=15.0 min | la (mm)=
———————————————————— U.H. Tp(hrs)=

Unit Hyd Qpeak (cms)= 0.029

Curve Number (CN)= 67.0
# of Linear Res.(N)= 3.00

P we
WO O
OO

PEAK FLOW (cms)=  0.024 (i)
TIME TO PEAK  (hrs)=  6.500
RUNOFF VOLUME (nm)= 34.731
TOTAL RAINFALL  (mm)= 88.540
RUNOFF COEFFICIENT = 0.392

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0314)| Area (ha)= 1.62
ID= 1 DT= 5.0 min | Total Imp(%)= 20.00 Dir. Conn.(%)= 20.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 0.32 1.30
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.30 1.30

Length (m)= 103.92 40.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

---- TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN

hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.083 0.00 | 3.167 5.31 | 6.250 11.51 9.33 0.89
0.167 0.00 | 3.250 5.31 | 6.333 6.20 9.42 0.89
0.250 0.00 | 3.333 15.05 | 6.417 6.20 9.50 0.89
0.333 0.89 | 3.417 15.05 | 6.500 6.20 9.58 0.89
0.417 0.89 | 3.500 15.05 | 6.583 6.20 9.67 0.89
0.500 0.89 | 3.583 15.05 | 6.667 6.20 9.75 0.89
0.583 0.89 | 3.667 15.05 | 6.750 6.20 9.83 0.89
0.667 0.89 | 3.750 15.05 | 6.833 6.20 9.92 0.89
0.750 0.89 | 3.833 15.05 | 6.917 6.20 | 10.00 0.89
0.833 0.89 | 3.917 15.05 | 7.000 6.20 | 10.08 0.89
0.917 0.89 | 4.000 15.05 | 7.083 6.20 | 10.17 0.89
1.000 0.89 | 4.083 15.05 | 7.167 6.20 | 10.25 0.89
1.083 0.89 | 4.167 15.05 | 7.250 6.20 | 10.33 0.89
1.167 0.89 | 4.250 15.05 | 7.333 3.54 | 10.42 0.89
1.250 0.89 | 4.333 40.71 | 7.417 3.54 | 10.50 0.89
1.333 0.89 | 4.417 40.71 | 7.500 3.54 | 10.58 0.89
1.417 0.89 | 4.500 40.71 | 7.583 3.54 | 10.67 0.89
1.500 0.89 | 4.583 40.71 | 7.667 3.54 | 10.75 0.89
1.583 0.89 | 4.667 40.71 | 7.750 3.54 | 10.83 0.89
1.667 0.89 | 4.750 40.71 | 7.833 3.54 | 10.92 0.89
1.750 0.89 | 4.833 40.71 | 7.917 3.54 | 11.00 0.89
1.833 0.89 | 4.917 40.71 | 8.000 3.54 | 11.08 0.89
1.917 0.89 | 5.000 40.71 | 8.083 3.54 | 11.17 0.89
2.000 0.89 | 5.083 40.71 | 8.167 3.54 | 11.25 0.89
2.083 0.89 | 5.167 40.71 | 8.250 3.54 | 11.33 0.89
2.167 0.89 | 5.250 40.71 | 8.333 1.77 | 11.42 0.89
2.250 0.89 | 5.333 11.51 | 8.417 1.77 | 11.50 0.89
2.333 5.31 | 5.417 11.51 | 8.500 1.77 | 11.58 0.89
2.417 5.31 | 5.500 11.51 | 8.583 1.77 | 11.67 0.89
2.500 5.31 | 5.583 11.51 | 8.667 1.77 | 11.75 0.89
2.583 5.31 | 5.667 11.51 | 8.750 1.77 | 11.83 0.89
2.667 5.31 | 5.750 11.51 | 8.833 1.77 | 11.92 0.89
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2.750 5.31 | 5.833 11.51 | 8.917 1.77 | 12.00 0.89
2.833 5.31 | 5.917 11.51 | 9.000 1.77 | 12.08 0.89
2.917 5.31 | 6.000 11.51 | 9.083 1.77 | 12.17 0.89
3.000 5.31 | 6.083 11.51 | 9.167 1.77 | 12.25 0.89
3.083 5.31 | 6.167 11.51 | 9.250 1.77 |

Max.EFff.Inten.(mm/hr)= 40.71 20.15
over (min) 5.00 20.00

Storage Coeff. (min)= 3.46 (ii) 18.71 (i)

Unit Hyd. Tpeak (min)= 5.00 20.00

Unit Hyd. peak (cms)= 0.26 0.06

*TOTALS*

PEAK FLOW (cms)= 0.04 0.06 0.096 (iii)

TIME TO PEAK (hrs)= 5.00 5.33 5.25

RUNOFF VOLUME (mm)= 88.44 33.45 4444

TOTAL RAINFALL  (mm)= 88.54 88.54 88.54

RUNOFF COEFFICIENT = 1.00 0.38 0.50

FxxxAx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
*xxx* WARNING:FOR AREAS WITH IMPERVIOUS RATIOS BELOW 20%
YOU SHOULD CONSIDER SPLITTING THE AREA.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

FINISH
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APPENDIX C: Hydrologic Analysis - Water Crossings

Figure 4.3: Drainage Area Map WC#3, 4,5

Figure 4.4: Drainage Area Map WC#11, 12

Figure 4.5: Drainage Area Map WC#15A

Figure 4.6: Drainage Area Map WC#19, 20, 20A, 21
Figure 4.7: Drainage Area Map WC#29, 30, 35, 36
Figure 4.8: Drainage Area Map WC#37, 41

Figure 4.9: Drainage Area Map WC#43, 44

VO2 Modelling Schematic 4.1: Determination of Upstream Flows (Rouge & Petticoat)
VO2 Output files
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VO2 Modelling Schematic 4.1: Visual Otthymo Modelling — Determination of Upstream Flows (Rouge & Petticoat)

E 314-A (ROU-WC#3) ? 314-B (ROU-WC#4) 314-C (ROU-WC#5)
O AREA [ha] - 61.450 9 AREA [ha] - 54.080 9 AREA [ha] - 30.000
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DETAILED OUTP UT *****

Input  Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output TFilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\49572e04-5c75-4f9f-a86a-el4a2c2b20c
3\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\49572e04-5c75-4f9f-a86a-el4a2c2b20c
3\scenar

DATE: 10/07/2016 TIME: 09:47:13

USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 424.160
| Ptotal= 32.11 mm | B= 1.500
———————————————————— C= 0.723
used in: INTENSITY = A / (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 10.00 min
Time to peak ratio = 0.33
The CORRELATION coefficient is = 0.9996
TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/Zhr)
5. 118.10 109.60
10. 72.80 72.55
15. 54.80 55.88
30. 33.80 35.01
60. 20.80 21.59
120. 12.80 13.19
360. 5.90 6.00
720. 3.70 3.64
1440. 2.30 2.21
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.17 2.52 | 1.17 14.01 | 2.17 5.26 | 3.17 2.96
0.33 284 ] 1.3 72.55 | 2.33 4.61 ] 3.33 2.78
0.50 3.26 | 1.50 17.78 | 2.50 4.11 | 3.50 2.62
0.67 3.88 | 1.67 10.40 | 2.67 3.73 | 3.67 2.48
0.83 4.89 | 1.83 7.68 | 2.83 3.42 | 3.83 2.36
1.00 6.88 | 2.00 6.21 | 3.00 3.17 | 4.00 2.25



407 TWY - WC (4hr CHI) - ROU

CALIB |
STANDHYD ( 0010)| Area (ha)= 61.45
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (1)
41.79

Surface Area (ha)= 19.66 .

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250

NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.

—-——— TRANSFORMED HYETOGRAPH —---

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr

0.083 2.52 | 1.083 14.01 | 2.083 5.26 3.08 2.96
0.167 2.52 | 1.167 14.01 | 2.167 5.26 3.17 2.96
0.250 2.84 | 1.250 72.55 | 2.250 4.61 3.25 2.78
0.333 2.84 | 1.333 72.55 | 2.333 4.61 3.33 2.78
0.417 3.26 | 1.417 17.78 | 2.417 4.11 3.42 2.62
0.500 3.26 | 1.500 17.78 | 2.500 4.11 3.50 2.62
0.583 3.88 | 1.583 10.40 | 2.583 3.73 3.58 2.48
0.667 3.88 | 1.667 10.40 | 2.667 3.73 3.67 2.48
0.750 4.89 | 1.750 7.68 | 2.750 3.42 3.75 2.36
0.833 4.89 | 1.833 7.68 | 2.833 3.42 3.83 2.36
0.917 6.88 | 1.917 6.21 | 2.917 3.17 3.92 2.25
1.000 6.88 | 2.000 6.21 | 3.000 3.17 4.00 2.25

Max.EFff. Inten.(mm/hr)= 54_.30 3.10
over (min) 15.00 270.00

Storage Coeff. (min)= 13.73 (ii) 268.04 (ii)

Unit Hyd. Tpeak (min)= 15.00 270.00

Unit Hyd. peak (cms)= 0.08 0.00

*TOTALS*

PEAK FLOW (cms)= 2.00 0.07 2.000 (iii)

TIME TO PEAK (hrs)= 1.50 6.25 1.50

RUNOFF VOLUME (mm)= 32.01 4.83 13.52

TOTAL RAINFALL  (mm)= 32.11 32.11 32.11

RUNOFF COEFFICIENT = 1.00 0.15 0.42

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0020)| Area (ha)= 54.08
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 17.31 36.77
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 54.30 3.10

over (min) 15.00 270.00
Storage Coeff. (min)= 13.73 (ii) 268.04 (ii)
Unit Hyd. Tpeak (min)= 15.00 270.00
Unit Hyd. peak (cms)= 0.08 0.00

*TOTALS*

PEAK FLOW (cms)= 1.76 0.06 1.760 (iii)
TIME TO PEAK (hrs)= 1.50 6.25 1.50
RUNOFF VOLUME (mm)= 32.01 4.83 13.52
TOTAL RAINFALL  (mm)= 32.11 32.11 32.11
RUNOFF COEFFICIENT = 1.00 0.15 0.42

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67.0 la = Dep. Storage (Above)
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407 TWY - WC (4hr CHI) - ROU
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0030)| Area (ha)= 30.00
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 9.60 20.40
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 54_30 3.10

over (min) 15.00 270.00
Storage Coeff. (min)= 13.73 (ii) 268.04 (i)
Unit Hyd. Tpeak (min)= 15.00 270.00
Unit Hyd. peak (cms)= 0.08 0.00

*TOTALS*

PEAK FLOW (cms)= 0.98 0.03 0.976 (iii)
TIME TO PEAK (hrs)= 1.50 6.25 1.50
RUNOFF VOLUME (mm)= 32.01 4.83 13.52
TOTAL RAINFALL  (mm)= 32.11 32.11 32.11
RUNOFF COEFFICIENT = 1.00 0.15 0.42

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0040)] Area (ha)= 18.57 Curve Number (CN)= 69.9
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

=
—
T
=<
O

U.H. peak (cms)= 0.15

PEAK FLOW (cms)=  0.03 (i)
TIME TO PEAK  (hrs)=  6.00
RUNOFF VOLUME  (mm)= 5.11
TOTAL RAINFALL  (nm)= 32.11
RUNOFF COEFFICIENT = 0.16

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0050)] Area (ha)= 24.80 Curve Number (CN)= 69.9
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85

U.H. peak (cms)= 0.20

PEAK FLOW (cms)= 0.04 (i)

TIME TO PEAK (hrs)= 6.00
RUNOFF VOLUME (mm)= 5.17
TOTAL RAINFALL (mm)= 32.11
RUNOFF COEFFICIENT = 0.16

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0060)| Area (ha)= 32.02
ID= 1 DT= 5.0 min | Total Imp(%)= 36.00 Dir. Conn.(%)= 36.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 11.53 20.49
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 685.00 685.00
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407 TWY - WC (4hr CHI) - ROU

Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 72.55 4.61
over (min) 10.00 165.00
Storage Coeff. (min)= 8.72 (ii) 163.62 (ii)
unit Hyd. Tpeak (min)= 10.00 165.00
unit Hyd. peak (cms)= 0.12 0.01
*TOTALS*
PEAK FLOW (cms)= 1.50 0.08 1.501 (iii)
TIME TO PEAK (hrs)= 1.42 4.50 1.42
RUNOFF VOLUME (mm)= 32.01 7.05 16.03
TOTAL RAINFALL  (mm)= 32.11 32.11 32.11
RUNOFF COEFFICIENT = 1.00 0.22 0.50
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0100)] Area (ha)= 66.51 Curve Number (CN)= 69.0
|ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 1.32
Unit Hyd Qpeak (cms)= 1.925

PEAK FLOW (cms)=  0.320 (i)
TIME TO PEAK (hrs)=  3.167
RUNOFF VOLUME ()= 5.916
TOTAL RAINFALL  (mm)= 32.108
RUNOFF COEFFICIENT = 0.184

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0110)] Area (ha)= 29.80 Curve Number (CN)= 67.0
ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.36

=2
>
%)
T
=<
o

Unit Hyd Qpeak (cms)= 0.837

PEAK FLOW (cms)=  0.131 (i)
TIME TO PEAK (hrs)=  3.250
RUNOFF VOLUME (nm)= 5.494
TOTAL RAINFALL  (mm)= 32.108
RUNOFF COEFFICIENT = 0.171

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD  ( 0080)] Area (ha)—

|
| 6.39 Curve Number (CN)= 76.7
|[ID= 1 DT= 5.0 min | la (mm 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)— 1.23

U.H. peak (cms)= 0.16

PEAK FLOW (cms)= 0.03 (i)

TIME TO PEAK  (hrs)= 3.08
RUNOFF VOLUME  (mm)= 6.78
TOTAL RAINFALL  (mm)= 32.11
RUNOFF COEFFICIENT = 0.21

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0090)] Area (ha)=
ID= 1 DT= 5.0 min | la (mm)=
———————————————————— U.H. Tp(hrs)=

Curve Number (CN)= 76.7
Recession const.(K)= 1.46

=
—
T
=<
()
R OO
NO W
WO

U.H. peak (cms)= 0.16
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407 TWY - WC (4hr CHI) - ROU

PEAK FLOW (cms)=  0.03 (i)
TIME TO PEAK  (hrs)=  3.08
RUNOFF VOLUME  (mm)= 6.78
TOTAL RAINFALL  (nm)= 32.11
RUNOFF COEFFICIENT = 0.21

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0016)| Area (ha)= 184.76
ID= 1 DT= 5.0 min | Total Imp(%)= 34.00 Dir. Conn.(%)= 34.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 62.82 121.94
Dep. Storage (mm)= 1.50 4.00
Average Slope )= 0.70 0.70
Length (m)= 1109.83 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 54_30 7.59
over (min) 15.00 45.00
Storage Coeff. (min)= 15.38 (i) 42.51 (i)
Unit Hyd. Tpeak (min)= 15.00 45.00
Unit Hyd. peak (cms)= 0.07 0.03
*TOTALS*
PEAK FLOW (cms)= 6.07 1.14 6.396 (iii)
TIME TO PEAK (hrs)= 1.50 2.08 1.50
RUNOFF VOLUME (mm)= 30.61 7.60 15.42
TOTAL RAINFALL  (mm)= 32.11 32.11 32.11
RUNOFF COEFFICIENT = 0.95 0.24 0.48
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 77.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0070)] Area (ha)= 46.71  Curve Number (CN)= 76.7
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.97
———————————————————— U.H. Tp(hrs)= 0.82
U.H. peak (cms)= 1.75
PEAK FLOW (cms)=  0.29 (i)

TIME TO PEAK (hrs)= 2.42
RUNOFF VOLUME (mm)= 7.01
TOTAL RAINFALL (mm)= 32.11
RUNOFF COEFFICIENT = 0.22

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

sxkxx DETALLED OUTPUT wwesx

Input  filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat
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407 TWY - WC (4hr CHI) - ROU
Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\57119167-848c-46aa-9126-2Ff8af298bdc
3\scenar
Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\57119167-848c-46aa-9126-2Ff8af298bdc
3\scenar

DATE: 10/07/2016 TIME: 09:47:13
USER:

COMMENTS:

] CHICAGO STORM | IDF curve parameters: A= 578.969

| Ptotal= 42.88 mm | = 1.508
———————————————————— C= 0.727
used in: INTENSITY = A / (t + B)C
Duration of storm = 4.00 hrs
Storm time step = 5.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9997

TIME INPUT INT. TAB. INT.

(min) (mm/hr) (mm/hr)

5. 159.00 148.35

10 98.00 98.02

15 73.80 75.40

30 45_50 47.13

60 28.00 28.98

120 17.20 17.67

360 8.00 8.00

720 4.90 4.84

1440 3.00 2.93
TIME RAIN TIME RAIN | TIME RAIN | TIME RAIN
hrs  mm/hr hrs mm/hr |* hrs  mm/hr | hrs mm/hr
0.08 3.15 1.08 11.09 2.08 7.60 3.08 .04
0.17 3.31 1.17 15.85 2.17 7.02 3.17 3.91
0.25 3.50 1.25 33.48 2.25 6.54 3.25 3.78
0.33 3.72 1.33 148.35 2.33 6.13 3.33 3.66
0.42 3.97 1.42 42.72 2.42 5.77 3.42 3.56
0.50 4.27 1.50 24.29 2.50 5.46 3.50 3.46
0.58 4.63 1.58 17.63 2.58 5.19 3.58 3.36
0.67 5.06 1.67 14.10 2.67 4.95 3.67 3.27
0.75 5.61 1.75 11.87 2.75 4.73 3.75 3.19
0.83 6.33 1.83 10.33 2.83 4_.53 3.83 3.11
0.92 7.30 1.92 9.19 2.92 4.36 3.92 3.04
1.00 8.74 2.00 8.31 3.00 4.19 4.00 2.97

CALIB |
STANDHYD ( 0010)| Area (ha)= 61.45
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 19.66 41.79
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 95.53 5.84
over (min) 10.00 210.00
Storage Coeff. (min)= 10.95 (ii) 208.31 (i)
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407 TWY - WC (4hr CHI) - ROU

Unit Hyd. Tpeak (min)= 10.00 210.00
Unit Hyd. peak (cms)= 0.11 0.01

*TOTALS*
PEAK FLOW (cms)= 3.44 0.16 3.441 (iii)
TIME TO PEAK (hrs)= 1.42 5.17 1.42
RUNOFF VOLUME (mm)= 42.78 8.80 19.68
TOTAL RAINFALL  (mm)= 42.88 42.88 42.88
RUNOFF COEFFICIENT = 1.00 0.21 0.46

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0020)| Area (ha)= 54.08
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 17.31 36.77
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 95.53 5.84

over (min) 10.00 210.00
Storage Coeff. (min)= 10.95 (ii) 208.31 (i)
Unit Hyd. Tpeak (min)= 10.00 210.00
Unit Hyd. peak (cms)= 0.11 0.01

*TOTALS*

PEAK FLOW (cms)= 3.03 0.14 3.028 (iii)
TIME TO PEAK (hrs)= 1.42 5.17 1.42
RUNOFF VOLUME (mm)= 42.78 8.80 19.68
TOTAL RAINFALL  (mm)= 42.88 42 .88 42.88
RUNOFF COEFFICIENT = 1.00 0.21 0.46

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0030)| Area (ha)= 30.00
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (1)
20.40

Surface Area (ha)= 9.60 .
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 95.53 5.84

over (min) 10.00 210.00
Storage Coeff. (min)= 10.95 (ii) 208.31 (i)
Unit Hyd. Tpeak (min)= 10.00 210.00
Unit Hyd. peak (cms)= 0.11 0.01

*TOTALS*

PEAK FLOW (cms)= 1.68 0.08 1.680 (iii)
TIME TO PEAK (hrs)= 1.42 5.17 1.42
RUNOFF VOLUME (mm)= 42.78 8.80 19.67
TOTAL RAINFALL  (mm)= 42.88 42.88 42.88
RUNOFF COEFFICIENT = 1.00 0.21 0.46

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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407 TWY - WC (4hr CHI) - ROU

|
( 0040)] Area (ha)= 18.57 Curve Number (CN)= 69.9
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
-------------------- U.H. Tp(hrs)= 3.85

=
—
ju
=<
o

U.H. peak (cms)= 0.15

PEAK FLOW (cms)=  0.05 (i)
TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME ()= 9.46
TOTAL RAINFALL  (mm)= 42.88
RUNOFF COEFFICIENT = 0.22

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0050)] Area (ha)= 24.80 Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
-------------------- U.H. Tp(hrs)= 3.85

U.H. peak (cms)= 0.20

PEAK FLOW (cms)= 0.07 (i)

TIME TO PEAK (hrs)=  6.00
RUNOFF VOLUME (mm)= 9.52
TOTAL RAINFALL  (mm)= 42.88
RUNOFF COEFFICIENT = O

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0060) | Area (ha)= 32.02
ID= 1 DT= 5.0 min | Total Imp(%)= 36.00 Dir. Conn.(%)= 36.00

IMPERVIOUS PERVIOUS (i)
20.49

Surface Area (ha)= 11.53 .
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 685.00 685.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 95.53 8.42
over (min) 10.00 130.00
Storage Coeff. (min)= 7.82 (ii) 129.54 (i)
Unit Hyd. Tpeak (min)= 10.00 130.00
unit Hyd. peak (cms)= 0.13 0.01
*TOTALS*
PEAK FLOW (cms)= 2.38 0.16 2.388 (iii)
TIME TO PEAK (hrs)= 1.42 3.83 1.42
RUNOFF VOLUME (mm)= 42.78 12.47 23.38
TOTAL RAINFALL  (mm)= 42.88 42.88 42.88
RUNOFF COEFFICIENT = 1.00 0.29 0.55
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0100)] Area (ha)= 66.51 Curve Number (CN)= 69.0
|ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 1.32
Unit Hyd Qpeak (cms)= 1.925

PEAK FLOW (cms)=  0.570 (i)
TIME TO PEAK (hrs)=  3.167
RUNOFF VOLUME ()= 10.329
TOTAL RAINFALL  (mm)= 42.883
RUNOFF COEFFICIENT = 0.241
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407 TWY - WC (4hr CHI) - ROU
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ( 0110)] Area (ha)= 29.80 Curve Number (CN)= 67.0
|[ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 1.36
Unit Hyd Qpeak (cms)= 0.837

PEAK FLOW (cms)= 0.233 (i)
TIME TO PEAK (hrs)=  3.250
RUNOFF VOLUME (mm)= 9.641
TOTAL RAINFALL (mm)= 42.883
RUNOFF COEFFICIENT = 0.225

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD ( 0080)] Area (ha)=

|
| 6.39 Curve Number (CN)= 76.7
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.2

U.H. peak (cms)= 0.16

PEAK FLOW (cms)= 0.06 (i)

TIME TO PEAK (hrs)= 3.08
RUNOFF VOLUME (mm)= 12.20
TOTAL RAINFALL (mm)= 42.88
RUNOFF COEFFICIENT = 0.28

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0090)] Area (ha)= 6.38 Curve Number (CN)= 76.7
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.2

U.H. peak (cms)= 0.16

PEAK FLOW (cms)= 0.06 (i)

TIME TO PEAK (hrs)= 3.08
RUNOFF VOLUME (mm)= 12.20
TOTAL RAINFALL (mm)= 42.88
RUNOFF COEFFICIENT = 0.28

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0016)] Area (ha)= 184.76
ID= 1 DT= 5.0 min | Total Imp(%)= 34.00 Dir. Conn.(%)= 34.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 62.82 121.94
Dep. Storage (mm)= 1.50 4.00
Average Slope )= 0.70 0.70
Length (m)= 1109.83 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 74.85 17.81

over (min) 15.00 35.00
Storage Coeff. (min)= 13.53 (i) 32.81 (i)
Unit Hyd. Tpeak (min)= 15.00 35.00
Unit Hyd. peak (cms)= 0.08 0.03

*TOTALS*

PEAK FLOW (cms)= 9.23 2.49 10.086 (iii)
TIME TO PEAK (hrs)= 1.50 1.92 1.50
RUNOFF VOLUME (mm)= 41.38 13.18 22.77
TOTAL RAINFALL  (mm)= 42.88 42 .88 42.88
RUNOFF COEFFICIENT = 0.97 0.31 0.53

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
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407 TWY - WC (4hr CHI) - ROU
CN* = 77.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0070)] Area (ha)= 46.71 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.97
-------------------- U.H. Tp(hrs)= 0.82

U.H. peak (cms)= 1.75

PEAK FLOW (cms)=  0.53 (i)

TIME TO PEAK (hrs)=  2.42
RUNOFF VOLUME ()= 12.42
TOTAL RAINFALL  (mm)= 42.88
RUNOFF COEFFICIENT = 0.29

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\ \ 1 SSSSS U U A L
\ \ 1 SS U U AA L
vV Vv 1 SS U U AAAAA L
vV Vv 1 SS U u A A L
W 1 SSSSS UUUUWU A A LLLLL
000  TTTTT TTTTT H H'Y Y M M 000 ™
0O O T T H H Y'Y MM MM O O
0O O T T H H Y M M O O
000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

sukxk DETAINLED OUTPUT *wxex

Input  Ffilename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tfilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\27611596-b518-470d-a659-07bede5e464
9\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\27611596-b518-470d-a659-07bede5e464
9\scenar

DATE: 10/07/2016 TIME: 09:47:13
USER:

COMMENTS:

] CHICAGO STORM | IDF curve parameters: A= 665.492

| Ptotal= 50.39 mm | = 1.500
———————————————————— C= 0.723
used in: INTENSITY = A / (t + B)C
Duration of storm = 4.00 hrs
Storm time step = 5.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9996

TIME INPUT INT. TAB. INT.
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407 TWY - WC (4hr CHI) - ROU
(min) (mm/hr) (mm/hr)
5. 185.30 171.95
10. 114.20 113.83
15. 86.10 87.68
30. 53.00 54.94
60. 32.70 33.87
120. 20.20 20.70
360. 9.40 9.41
720. 5.80 5.71
1440. 3.60 3.46
TIME RAIN TIME RAIN |* TIME RAIN | TIME
hrs mm/hr hrs mm/Zhr | * hrs mm/hr | hrs
0.08 3.75 1.08 13.10 2.08 9.01 3.08
0.17 3.94 1.17 18.68 2.17 8.32 3.17
0.25 4.17 1.25 39.21 2.25 7.75 3.25
0.33 4.43 1.33 171.95 2.33 7.27 3.33
0.42 4.73 1.42 49.94 2.42 6.85 3.42
0.50 5.08 1.50 28.53 2.50 6.49 3.50
0.58 5.50 1.58 20.76 2.58 6.16 3.58
0.67 6.01 1.67 16.63 2.67 5.88 3.67
0.75 6.66 1.75 14.02 2.75 5.62 3.75
0.83 7.50 1.83 12.21 2.83 5.39 3.83
0.92 8.66 1.92 10.87 2.92 5.18 3.92
1.00 10.34 2.00 9.83 3.00 4.99 4.00
| CALIB |
| STANDHYD ( 0010)] Area (ha)= 61.45
|ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 19.66 41.79
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 110.95 8.01
over (min) 10.00 185.00
Storage Coeff. (min)= 10.32 (ii) 184.26 (ii)
Unit Hyd. Tpeak (min)= 10.00 185.00
Unit Hyd. peak (cms)= 0.11 0.01
*TOTALS*
PEAK FLOW (cms)= 4.13 0.24 4.131 (iii)
TIME TO PEAK (hrs)= 1.42 4.75 1.42
RUNOFF VOLUME (mm)= 50.29 12.08 24.31
TOTAL RAINFALL (mm)= 50.39 50.39 50.39
RUNOFF COEFFICIENT = 1.00 0.24 0.48
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0020)]| Area (ha)= 54.08
[ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVI0OUS PERVIOUS (i)
Surface Area (ha)= 17.31 36.77
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 110.95 8.01
over (min) 10.00 185.00
Storage Coeff. (min)= 10.32 (ii) 184.26 (ii)
Unit Hyd. Tpeak (min)= 10.00 185.00
Unit Hyd. peak (cms)= 0.11 0.01
*TOTALS*
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407 TWY - WC (4hr CHI) - ROU

PEAK FLOW (cms)= 3.63 0.21 3.635 (iii)
TIME TO PEAK  (hrs)= 1.42 4.75 1.42
RUNOFF VOLUME  (mm)= 50.29 12.08 24.31
TOTAL RAINFALL  (mm)= 50.39 50.39 50.39
RUNOFF COEFFICIENT = 1.00 0.24 0.48

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0030)| Area (ha)= 30.00
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 9.60 20.40
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 110.95 8.01
over (min) 10.00 185.00
Storage Coeff. (min)= 10.32 (ii) 184.26 (ii)
Unit Hyd. Tpeak (min)= 10.00 185.00
Unit Hyd. peak (cms)= 0.11 0.01
*TOTALS*
PEAK FLOW (cms)= 2.01 0.12 2.017 (i)
TIME TO PEAK (hrs)= 1.42 4.75 1.42
RUNOFF VOLUME (mm)= 50.29 12.08 24.30
TOTAL RAINFALL  (mm)= 50.39 50.39 50.39
RUNOFF COEFFICIENT = 1.00 0.24 0.48
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0040)] Area (ha)= 18.57 Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
-------------------- U.H. Tp(hrs)= 3.85
U.H. peak (cms)= 0.15
PEAK FLOW (cms)=  0.07 (i)

TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 13.01
TOTAL RAINFALL  (mm)= 50.39
RUNOFF COEFFICIENT = 0.26

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0050)] Area (ha)= 24.80 Curve Number (CN)= 69.9
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
-------------------- U.H. Tp(hrs)= 3.85

=
—
ju
=<
(w)

U.H. peak (cms)= 0.20

PEAK FLOW (cms)=  0.10 (i)
TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 13.08
TOTAL RAINFALL  (mm)= 50.39
RUNOFF COEFFICIENT = 0.26

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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407 TWY - WC (4hr CHI) - ROU
CALIB |
STANDHYD ( 0060) | Area (ha)= 32.02
ID= 1 DT= 5.0 min | Total Imp(%)= 36.00 Dir. Conn.(%)= 36.00

IMPERVIOUS PERVIOUS (i)
20.49

Surface Area (ha)= 11.53

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 685.00 685.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 171.95 11.38

.00 115.00
.18 (ii) 114.06 (ii)
-00 115.00
.19 0.01

over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

ROORW Oulou
IN
o

*TOTALS*
PEAK FLOW (cms)= 0.23 3.468 (iii)
TIME TO PEAK (hrs)= .33 3.50 1.33
RUNOFF VOLUME (mm)= 50.29 16.81 28.86
TOTAL RAINFALL  (mm)= 50.39 50.39 50.39
RUNOFF COEFFICIENT = .00 0.33 0.57
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0100)] Area (ha)= 66.51 Curve Number (CN)= 69.0
|ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.32
Unit Hyd Qpeak (cms)= 1.925
PEAK FLOW (cms)=  0.769 (i)
TIME TO PEAK (hrs)=  3.167
RUNOFF VOLUME (mm)= 13.904
TOTAL RAINFALL  (mm)= 50.387
RUNOFF COEFFICIENT = 0.276
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0110)] Area (ha)= 29.80 Curve Number (CN)= 67.0
|[ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 1.36
Unit Hyd Qpeak (cms)= 0.837

PEAK FLOW (cms)=  0.316 (i)
TIME TO PEAK  (hrs)=  3.167
RUNOFF VOLUME (nm)= 13.018
TOTAL RAINFALL  (mm)= 50.387
RUNOFF COEFFICIENT = 0.258

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB l
| WILHYD ( 0080)] Area (ha)= 6.39 Curve Number (CN)= 76.7
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.23

U.H. peak (cms)= 0.16

PEAK FLOW (cms)=  0.08 (i)

TIME TO PEAK (hrs)= 3.00
RUNOFF VOLUME (mm)= 16.52
TOTAL RAINFALL (mm)= 50.39
RUNOFF COEFFICIENT = 0.33
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407 TWY - WC (4hr CHI) - ROU
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0090)] Area (ha)= 6.38 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
-------------------- U.H. Tp(hrs)= 1.2

U.H. peak (cms)= 0.16

PEAK FLOW (cms)=  0.08 (i)

TIME TO PEAK (hrs)=  3.00
RUNOFF VOLUME (mm)= 16.52
TOTAL RAINFALL  (mm)= 50.39
RUNOFF COEFFICIENT = 0.33

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0016)] Area (ha)= 184.76
ID= 1 DT= 5.0 min | Total Imp(%)= 34.00 Dir. Conn.(%)= 34.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 62.82 121.94
Dep. Storage (mm)= 1.50 4.00
Average Slope )= 0.70 0.70
Length (m)= 1109.83 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 87.03 23.92

over (min) 15.00 30.00
Storage Coeff. (min)= 12.74 (i) 29.88 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.08 0.04

*TOTALS*

PEAK FLOW (cms)= 11.07 3.60 12.630 (iii)
TIME TO PEAK (hrs)= 1.50 1.83 1.50
RUNOFF VOLUME (mm)= 48.89 17.60 28.24
TOTAL RAINFALL  (mm)= 50.39 50.39 50.39
RUNOFF COEFFICIENT = 0.97 0.35 0.56

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 77.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0070)] Area (ha)= 46.71 Curve Number (CN)= 76.7
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.97
-------------------- U.H. Tp(hrs)= 0.82

=
—
ju
=<
(w)

U.H. peak (cms)= 1.75

PEAK FLOW (cms)=  0.72 (i)
TIME TO PEAK  (hrs)= 2.42
RUNOFF VOLUME  (mm)= 16.74
TOTAL RAINFALL  (mm)= 50.39
RUNOFF COEFFICIENT = 0.33

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\ \ 1 SSSSS U U A L
Vv \ 1 SS U U AA L
vV Vv 1 SS U U AAAAA L
vV Vv 1 SS U u A A L
W 1 SSSSS UUUUWUW A A LLLLL
000  TTTTT TTTTT H H'Y Y M M 000 ™
0O O T T H H Y'Y MM MM O O
0 O T T H H Y M M O O
000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
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407 TWY - WC (4hr CHI) - ROU
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

#xkxx DETALLED OUTPUT *wess

Input  Ffilename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\13745b2c-8c0b-42a8-877c-70ede88522a
4\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\13745b2c-8c0b-42a8-877c-70ede88522a
4\scenar

DATE: 10/07/2016 TIME: 09:47:14
USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 792.607

| Ptotal= 59.36 mm | B= 1.500
-------------------- C= 0.725
used in: INTENSITY = A /7 (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 5.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9997

TIME INPUT INT. TAB. INT.

(min) (mm/hr) (mm/Zhr)

5. 219.20 204.03

10. 135.10 134.91

15. 101.70 103.84

30. 62.70 64 .98

60. 38.60 40.01

120. 23.80 24.42

360. 11.00 11.08

720. 6.80 6.71

1440. 4.20 4.06
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/Zhr | * hrs mm/hr | hrs mm/hr
0.08 4.38 1.08 15.39 2.08 10.56 3.08 5.63
0.17 4.62 1.17 21.96 2.17 9.76 3.17 5.44
0.25 4.88 1.25 46.25 2.25 9.09 3.25 5.27
0.33 5.18 1.33 204.03 2.33 8.52 3.33 5.11
0.42 5.53 1.42 58.96 2.42 8.03 3.42 4.95
0.50 5.94 1.50 33.61 2.50 7.60 3.50 4.81
0.58 6.44 1.58 24.43 2.58 7.22 3.58 4.68
0.67 7.05 1.67 19.55 2.67 6.88 3.67 4.56
0.75 7.81 1.75 16.47 2.75 6.58 3.75 4.44
0.83 8.80 1.83 14.34 2.83 6.31 3.83 4.33
0.92 10.15 1.92 12.76 2.92 6.06 3.92 4.23
1.00 12.14 2.00 11.54 3.00 5.84 4.00 4.13

CALIB |
STANDHYD ( 0010)| Area (ha)= 61.45
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (1)
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Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.EFff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm)=

RUNOFF COEFFICIENT

19.66
0.10
1.20

1202.00

0.013

131.
10.
9.
10.
0.

49
00
64
00
11

5.
1.
59.
59.
1.

06
42
26
36
00

407 TWY - WC (4hr CHI) - ROU
41.79
5.00
1.20
1202.00
0.250

11.
165.

(ii) 162.
165.

0.

05
00
61
00
01
*TOTALS*
5.070 (iii)
1.42
30.16
59.36
0.51

0.
4.
16.
59.
0.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* 67.0

la = Dep.

Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| STANDHYD ( 0020)] Area

|ID= 1 DT= 5.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.EFff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm)=

RUNOFF COEFFICIENT

(ha)=
Imp (%)=

IMPERVIO
17.31
0.10
1.20
1202.00
0.013

131.
10.

49
00
9.64
10.00
0.11

4.45
.42
59.26
59.36

1.00

54.08

32.00 Dir. Conn.(%)= 32.00
PERVIOUS (i)
36.77
5.00
1.20
1202.00

0.250

us

11.
165.

(ii) 162.
165.

0.

aim

*TOTALS*

4.462 (iii)
1.42
30-16
59.36
0.51

0.
4.
16.
59.
0.

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
67.

CN*

la = Dep.

Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| STANDHYD ( 0030)]| Area

|ID= 1 DT= 5.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.EFff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=

(ha)=
Imp (%)=

IMPERVIO
9.60
0.10
1.20

1202.00
0.013

131.
10.

49
00
9.64
10.00
0.11

2.47
.42
59.26

30.00

32.00 Dir. Conn.(%)= 32.00

US  PERVIOUS (i)
20.40
5.00
1.20

1202.00
0.250

11.
165.

(ii) 162.
165.

0.

05
00
61
00
01
*TOTALS*
2.475 (iii)
1.42
30.15
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407 TWY - WC (4hr CHI) - ROU
TOTAL RAINFALL (mm)= 59.36 59.36 59.36
RUNOFF COEFFICIENT = 1.00 0.28 0.51

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0040)] Area (ha)= 18.57 Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

U.H. peak (cms)= 0.15

PEAK FLOW (cms)=  0.10 (i)

TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 17.73
TOTAL RAINFALL  (mm)= 59.36
RUNOFF COEFFICIENT = 0.30

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0050)] Area (ha)= 24.80 Curve Number (CN)= 69.9
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

=
—
T
=<
o

U.H. peak (cms)= 0.20

PEAK FLOW (cms)=  0.13 (i)
TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 17.80
TOTAL RAINFALL  (mm)= 59.36
RUNOFF COEFFICIENT = 0.30

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0060) | Area (ha)= 32.02
ID= 1 DT= 5.0 min | Total Imp(%)= 36.00 Dir. Conn.(%)= 36.00

IMPERVIOUS PERVIOUS (i)
20.49

Surface Area (ha)= 11.53
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 685.00 685.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 204.03 15.40

over (min) 5.00 105.00
Storage Coeff. (min)= 5.77 (i1) 101.35 (ii)
Unit Hyd. Tpeak (min)= 5.00 105.00
Unit Hyd. peak (cms)= 0.20 0.01

*TOTALS*

PEAK FLOW (cms)= 4.25 0.34 4.260 (iii)
TIME TO PEAK (hrs)= 1.33 3.25 1.33
RUNOFF VOLUME (mm)= 59.26 22.47 35.71
TOTAL RAINFALL  (mm)= 59.36 59.36 59.36
RUNOFF COEFFICIENT = 1.00 0.38 0.60

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0100)] Area (ha)= 66.51 Curve Number (CN)= 69.0
ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
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U.H.
Unit Hyd Qpeak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm)=

RUNOFF COEFFICIENT
(i) PEAK FLOW DOES NOT

| CALIB l
| NASHYD ( 0110)] Area
|ID= 1 DT= 5.0 min | la

———————————————————— U.H.

Unit Hyd Qpeak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT

(i) PEAK FLOW DOES NOT

| CALIB l
| WILHYD ( 0080)]| Area
|ID= 1 DT= 5.0 min | la
———————————————————— U.H.
U.H. peak (cms)=
PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm)=

RUNOFF COEFFICIENT

(i) PEAK FLOW DOES NOT

| CALIB l
| WILHYD ( 0090)]| Area
|ID= 1 DT= 5.0 min | la
———————————————————— U.H.
U.H. peak (cms)=
PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL (mm)=

RUNOFF COEFFICIENT
(i) PEAK FLOW DOES NOT

| CALIB |

| STANDHYD ( 0016)] Area

|ID= 1 DT= 5.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.EFff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

407 TWY - WC (4hr CHI) - ROU

Tp(hrs)=
1.

1.32
925

037 (i)
083
631
356
314

1.
3.
18.
59.
0.

INCLUDE BASEFLOW IF ANY.

29.80
3.00
1.36

(ha)=
(mm)=
Tp(hrs)=

0.837

0.
3.
17.
59.
0.

427 (i)
167
502
356
295

INCLUDE BASEFLOW IF ANY.

0.16
0.
3.

22.

59.
0.

10
00
16
36
37

@

INCLUDE BASEFLOW IF ANY.

(mm)=
Tp(hrs)=

0.16
0.
3.

22.

59.
0.

10
00
16
36
37

@

INCLUDE BASEFLOW IF ANY.

(ha)= 184.76
Imp(%)= 34.00 Dir. Conn.(%)=
IMPERVIOUS PERVIOUS (1)
62.82 121.94
1.50 4.00
0.70 0.70
1109.83 40.00
0.013 0.250
131.49 38.78
10.00 25.00
10.80 (ii) 24.92 (i)
10.00 25.00
0.11 0.05

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

Curve Number
Recession const.(K)= 1.46

Curve Number
Recession const.(K)= 1.46
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407 TWY - WC (4hr CHI) - ROU

*TOTALS*

PEAK FLOW (cms)= 15.24 5.52 17.197 (iii)

TIME TO PEAK (hrs)= 1.42 1.75 1.42

RUNOFF VOLUME (mm)= 57.86 23.35 35.08

TOTAL RAINFALL  (mm)= 59.36 59.36 59.36

RUNOFF COEFFICIENT = 0.97 0.39 0.59

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 77.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0070)] Area (ha)= 46.71 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.97
———————————————————— U.H. Tp(hrs)= 0.82

U.H. peak (cms)= 1.75

PEAK FLOW (cms)= 0.98 (i)

TIME TO PEAK (hrs)= 2.42

RUNOFF VOLUME (mm)= 22.38

TOTAL RAINFALL  (mm)= 59.36

RUNOFF COEFFICIENT = 0.38

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

\ \ 1 SSSSS U U A L
\ \ 1 SS U U AA L
vV Vv 1 SS U U AAAAA L
vV Vv 1 SS U u A A L
wW 1 SSSSS UUUWUW A A LLLLL
000  TTTTT TTTTT H H'Y Y M M 000 ™
0O O T T H H YY MM MM O O
0O O T T H H Y M M O O
000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

Fkhkk

DETAILED OUTP UT **r**

Input  Ffilename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\263fa0a2-70b5-42d1-86aa-e0d1b64db73
2\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\263fa0a2-70b5-42d1-86aa-e0d1b64db73
2\scenar

DATE: 10/07/2016 TIME: 09:47:14

USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 878.493
| Ptotal= 66.15 mm | B= 1.500
-------------------- C= 0.724

Page 19



407 TWY - WC (4hr CHI) - ROU

used in: INTENSITY = A / (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 5.00 min
Time to peak ratio = 0.33
The CORRELATION coefficient is = 0.9997
TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/hr)
5. 243.6 226.5
10. 150.20 149.90
15. 113.20 115.42
30. 69.80 72.27
60. 43.00 44 .52
120. 26.50 27.20
360. 12.30 12.35
720. 7.60 7.49
1440. 4.70 4.54
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.08 4.90 1.08 17.18 2.08 11.80 3.08 6.30
0.17 5.16 1.17 24.50 2.17 10.90 3.17 6.09
0.25 5.46 1.25 51.51 2.25 10.16 3.25 5.89
0.33 5.79 1.33 226.56 2.33 9.52 3.33 5.71
0.42 6.18 1.42 65.63 2.42 8.97 3.42 5.54
0.50 6.65 1.50 37.45 2.50 8.49 3.50 5.38
0.58 7.20 1.58 27.24 2.58 8.07 3.58 5.24
0.67 7.87 1.67 21.81 2.67 7.69 3.67 5.10
0.75 8.72 1.75 18.38 2.75 7.36 3.75 4.97
0.83 9.83 1.83 16.01 2.83 7.05 3.83 4.85
0.92 11.34 1.92 14.25 2.92 6.78 3.92 4.73
1.00 13.55 2.00 12.89 3.00 6.53 4.00 4.62
| CALIB |
| STANDHYD ( 0010)] Area (ha)= 61.45
|ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (1)
Surface Area (ha)= 19.66 41.79
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 146.10 13.53
over (min) 10.00 155.00
Storage Coeff. (min)= 9.24 (ii) 150.30 (ii)
unit Hyd. Tpeak (min)= 10.00 155.00
unit Hyd. peak (cms)= 0.12 0.01
*TOTALS*
PEAK FLOW (cms)= 5.74 0.47 5.758 (iii)
TIME TO PEAK (hrs)= 1.42 4.17 1.42
RUNOFF VOLUME (mm)= 66.05 20.08 34.79
TOTAL RAINFALL (mm)= 66.15 66.15 66.15
RUNOFF COEFFICIENT = 1.00 0.30 0.53
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67. la = Dep. Storage (Above)
(i1) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0020)] Area (ha)= 54.08
|ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS ©O)
Surface Area (ha)= 17.31 36.7
Dep. Storage (mm)= 0.10 5. 00
Average Slope )= 1.20 1.20
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407 TWY - WC (4hr CHI) - ROU

Length m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 146.10 13.53

over (min) 10.00 155.00
Storage Coeff. (min)= 9.24 (ii) 150.30 (ii)
Unit Hyd. Tpeak (min)= 10.00 155.00
Unit Hyd. peak (cms)= 0.12 0.01

*TOTALS*

PEAK FLOW (cms)= 5.05 0.42 5.067 (iii)
TIME TO PEAK (hrs)= 1.42 4.17 1.42
RUNOFF VOLUME (mm)= 66.05 20.08 34.79
TOTAL RAINFALL (mm)= 66.15 66.15 66.15
RUNOFF COEFFICIENT = 1.00 0.30 0.53

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0030)]| Area (ha)= 30.00
ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00

IMPERVIOUS PERVIOUS (i)
20.40

Surface Area (ha)= 9.60
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 146.10 13.53
over (min) 10.00 155.00
Storage Coeff. (min)= 9.24 (ii) 150.30 (ii)
Unit Hyd. Tpeak (min)= 10.00 155.00
Unit Hyd. peak (cms)= 0.12 0.01
*TOTALS*
PEAK FLOW (cms)= 2.80 0.23 2.811 (iii)
TIME TO PEAK (hrs)= 1.42 4.17 1.42
RUNOFF VOLUME (mm)= 66.05 20.08 34.78
TOTAL RAINFALL  (mm)= 66.15 66.15 66.15
RUNOFF COEFFICIENT = 1.00 0.30 0.53
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0040)] Area (ha)= 18.57 Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85
U.H. peak (cms)= 0.15
PEAK FLOW (cms)= 0.12 (i)
TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 21.61
TOTAL RAINFALL  (mm)= 66.15
RUNOFF COEFFICIENT = 0.33
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0050)] Area (ha)= 24.80 Curve Number (CN)= 69.9
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85
U.H. peak (cms)= 0.20
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407 TWY - WC (4hr CHI) - ROU
PEAK FLOW (cms)=  0.16 (i)
TIME TO PEAK  (hrs)= 5.92
RUNOFF VOLUME (nm)= 21.67
TOTAL RAINFALL  (mm)= 66.15
RUNOFF COEFFICIENT = 0.33

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0060)| Area (ha)= 32.02
ID= 1 DT= 5.0 min | Total Imp(%)= 36.00 Dir. Conn.(%)= 36.00

IMPERVIOUS PERVIOUS (i)
20.49

Surface Area (ha)= 11.53

Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 685.00 685.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 226.56 18.61

-00 95.00
.53 (ii) 94.14 (i)
-00 95.00
.20 0.01

over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

RPOORA OGO
[e4)
N

*TOTALS*
PEAK FLOW (cms)= 0.43 4.835 (iii)
TIME TO PEAK (hrs)= .33 3.00 1.33
RUNOFF VOLUME (mm)= 66.05 27.04 41.08
TOTAL RAINFALL  (mm)= 66.15 66.15 66.15
RUNOFF COEFFICIENT = .00 0.41 0.62
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0100)] Area (ha)= 66.51 Curve Number (CN)= 69.0
|[ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.32
unit Hyd Qpeak (cms)= 1.925
PEAK FLOW (cms)= 1.256 (i)
TIME TO PEAK (hrs)= 3.083
RUNOFF VOLUME (mm)= 22.497
TOTAL RAINFALL  (mm)= 66.150
RUNOFF COEFFICIENT =  0.340
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| NASHYD ( 0110)] Area (ha)= 29.80 Curve Number (CN)= 67.0
|ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 1.36
Unit Hyd Qpeak (cms)=  0.837

PEAK FLOW (cms)=  0.518 (i)
TIME TO PEAK  (hrs)=  3.167
RUNOFF VOLUME  (mm)= 21.183
TOTAL RAINFALL  (mm)= 66.150
RUNOFF COEFFICIENT = 0.320

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| WILHYD ( 0080)] Area (ha)= 6.39 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
-------------------- U.H. Tp(hrs)= 1.23
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407 TWY - WC (4hr CHI) - ROU
U.H. peak (cms)= 0.16

PEAK FLOW (cms)=  0.12 (i)
TIME TO PEAK  (hrs)=  3.00
RUNOFF VOLUME  (mm)= 26.72
TOTAL RAINFALL  (mm)= 66.15
RUNOFF COEFFICIENT = 0.40

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0090)]| Area (ha)= 6.38 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.23

U.H. peak (cms)= 0.16

PEAK FLOW (cms)= 0.12 (i)

TIME TO PEAK (hrs)=  3.00
RUNOFF VOLUME (nm)= 26.72
TOTAL RAINFALL  (mm)= 66.15
RUNOFF COEFFICIENT = 0.40

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0016)] Area (ha)= 184.76
ID= 1 DT= 5.0 min | Total Imp(%)= 34.00 Dir. Conn.(%)= 34.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 62.82 121.94
Dep. Storage (mm)= 1.50 4.00
Average Slope )= 0.70 0.70
Length (m)= 1109.83 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 146.10 46.83
over (min) 10.00 25.00
Storage Coeff. (min)= 10.35 (ii) 23.45 (i)
Unit Hyd. Tpeak (min)= 10.00 25.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 17.32 6.90 19.839 (iii)
TIME TO PEAK (hrs)= 1.42 1.67 1.42
RUNOFF VOLUME (mm)= 64.65 27.99 40.45
TOTAL RAINFALL  (mm)= 66.15 66.15 66.15
RUNOFF COEFFICIENT = 0.98 0.42 0.61
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 77.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0070)] Area (ha)= 46.71 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.97
———————————————————— U.H. Tp(hrs)= 0.82
U.H. peak (cms)= 1.75
PEAK FLOW (cms)= 1.19 (i)

TIME TO PEAK (hrs)=  2.42
RUNOFF VOLUME (m)= 26.94
TOTAL RAINFALL  (mm)= 66.15
RUNOFF COEFFICIENT = 0.41

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

1 SSSSS U U A L
1 SS U u AA L
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407 TWY - WC (4hr CHI) - ROU

vV VvV 1 SS U U AAAAA L
vV VvV 1 SS U u A A L
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

#xkxx DETALTLED OUTPUT *wess

Input  Ffilename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output TFilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\69caafa6-5720-4b8a-a9d5-55al1f9e4e4dd
O\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\69caafa6-5720-4b8a-a9d5-55al1f9e4e4dd
O\scenar

DATE: 10/07/2016 TIME: 09:47:14
USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 966.620

| Ptotal= 73.18 mm | = 1.507
———————————————————— C= 0.723
used in: INTENSITY = A / (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 5.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9996

TIME INPUT INT. TAB. INT.

(min) (mm/hr) (mmZhr)

5. 268.60 249 .56

10. 165.50 165.26

15. 124.70 127.32

30. 76.90 79.78

60. 47.40 49.19

120. 29.20 30.07

360. 13.60 13.67

720. 8.40 8.29

1440. 5.20 5.03
TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.08 5.44 1.08 19.04 2.08 13.08 3.08 6.99
0.17 5.73 1.17 27.14 2.17 12.09 3.17 6.75
0.25 6.06 1.25 56.99 2.25 11.27 3.25 6.54
0.33 6.43 1.33 249.56 2.33 10.56 3.33 6.34
0.42 6.86 1.42 72.58 2.42 9.95 3.42 6.15
0.50 7.37 1.50 41.46 2.50 9.42 3.50 5.98
0.58 7.99 1.58 30.17 2.58 8.95 3.58 5.81
0.67 8.74 1.67 24.16 2.67 8.54 3.67 5.66
0.75 9.68 1.75 20.37 2.75 8.16 3.75 5.52
0.83 10.90 1.83 17.74 2.83 7.83 3.83 5.38
0.92 12.57 1.92 15.79 2.92 7.52 3.92 5.25
1.00 15.03 2.00 14.29 3.00 7.24 4.00 5.13
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| CALIB |

| STANDHYD ( 0010)] Area

|ID= 1 DT= 5.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.Eff._Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT =

407 TWY - WC (4hr CHI) - ROU

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
67.

CN*

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| STANDHYD ( 0020)] Area

|ID= 1 DT= 5.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.Eff._Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT =

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
67.

CN*

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |

| STANDHYD ( 0030)] Area

|ID= 1 DT= 5.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

(ha)= 61.45
Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (i)
19.66 41.79
0.10 5.00
1.20 1.20
1202.00 1202.00
0.013 0.250
161.07 16.26
10.00 140.00
8.89 (ii) 139.94 (i)
10.00 140.00
0.12 0.01
*TOTALS*
6.46 0.60 6.477 (iii)
1.42 3.92 1.42
73.08 24.05 39.74
73.18 73.18 73.18
1.00 0.33 0.54
la = Dep. Storage (Above)
(ha)= 54.08
Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (i)
17.31 36.77
0.10 5.00
1.20 1.20
1202.00 1202.00
0.013 0.250
161.07 16.26
10.00 140.00
8.89 (ii) 139.94 (i)
10.00 140.00
0.12 0.01
*TOTALS*
5.68 0.52 5.700 (iii)
1.42 3.92 1.42
73.08 24.05 39.74
73.18 73.18 73.18
1.00 0.33 0.54
la = Dep. Storage (Above)
(ha)= 30.00
Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (i)
9.60 20.40
0.10 5.00
1.20 1.20
1202.00 1202.00
0.013 0.250
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Max.EFf. Inten.(mm/hr)= 161.07 16.26
over (min) 10.00 140.00
Storage Coeff. (min)= 8.89 (ii) 139.94 (ii)
Unit Hyd. Tpeak (min)= 10.00 140.00
Unit Hyd. peak (cms)= 0.12 0.01
*TOTALS*
PEAK FLOW (cms)= 3.15 0.29 3.162 (iii)
TIME TO PEAK (hrs)= 1.42 3.92 1.42
RUNOFF VOLUME (mm)= 73.08 24.05 39.74
TOTAL RAINFALL  (mm)= 73.18 73.18 73.18
RUNOFF COEFFICIENT = 1.00 0.33 0.54
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0040)] Area (ha)= 18.57 Curve Number (CN)= 69.9
|[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85
U.H. peak (cms)= 0.15
PEAK FLOW (cms)=  0.15 (i)

TIME TO PEAK  (hrs)= 5.92
RUNOFF VOLUME  (mm)= 25.85
TOTAL RAINFALL  (mm)= 73.18
RUNOFF COEFFICIENT = 0.35

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0050)] Area (ha)= 24.80 Curve Number (CN)= 69.9
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85

=
—
T
=<
()

U.H. peak (cms)= 0.20

PEAK FLOW (cms)= 0.20 (i)
TIME TO PEAK (hrs)=  5.92
RUNOFF VOLUME (mm)= 25.92
TOTAL RAINFALL (mm)= 73.18
RUNOFF COEFFICIENT = 0.35

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0060)| Area (ha)= 32.02
ID= 1 DT= 5.0 min | Total Imp(%)= 36.00 Dir. Conn.(%)= 36.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 11.53 20.49
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 685.00 685.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 249 .56 22.09

over (min) 5.00 90.00
Storage Coeff. (min)= 5.32 (i) 88.07 (i)
Unit Hyd. Tpeak (min)= 5.00 90.00
Unit Hyd. peak (cms)= 0.21 0.01

*TOTALS*

PEAK FLOW (cms)= 5.42 0.54 5.434 (iii)
TIME TO PEAK (hrs)= 1.33 2.92 1.33
RUNOFF VOLUME (mm)= 73.08 31.99 46.78
TOTAL RAINFALL  (mm)= 73.18 73.18 73.18
RUNOFF COEFFICIENT = 1.00 0.44 0.64

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 76.7 la = Dep. Storage (Above)
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(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
] NASHYD ( 0100)] Area (ha)= 66.51 Curve Number (CN)= 69.0
[ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 1.32
Unit Hyd Qpeak (cms)= 1.925

PEAK FLOW (cms)=  1.496 (i)
TIME TO PEAK  (hrs)=  3.083
RUNOFF VOLUME  (mm)= 26.727
TOTAL RAINFALL  (mm)= 73.185
RUNOFF COEFFICIENT = 0.365

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| NASHYD ( 0110)] Area (ha)= 29.80 Curve Number (CN)= 67.0
|ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

-------------------- U.H. Tp(hrs)= 1.36
Unit Hyd Qpeak (cms)= 0.837

PEAK FLOW (cms)=  0.618 (i)
TIME TO PEAK (hrs)=  3.167
RUNOFF VOLUME ()= 25.223
TOTAL RAINFALL  (mm)= 73.185
RUNOFF COEFFICIENT = 0.345

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0080)]| Area (ha)= 6.39 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.23

U.H. peak (cms)= 0.16

PEAK FLOW (cms)= 0.15 (i)

TIME TO PEAK (hrs)=  2.92
RUNOFF VOLUME (nm)= 31.65
TOTAL RAINFALL (mm)= 73.18
RUNOFF COEFFICIENT = 0.43

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0090)]| Area (ha)= 6.38 Curve Number (CN)= 76.7
|ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.23

U.H. peak (cms)= 0.16

PEAK FLOW (cms)= 0.15 (i)

TIME TO PEAK (hrs)=  2.92
RUNOFF VOLUME (nm)= 31.65
TOTAL RAINFALL (mm)= 73.18
RUNOFF COEFFICIENT = 0.43

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0016)] Area (ha)= 184.76
ID= 1 DT= 5.0 min | Total Imp(%)= 34.00 Dir. Conn.(%)= 34.00

IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 62.82 121.94
Dep. Storage (mm)= 1.50 4.00
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Average Slope )= 0.70 0.70
Length (m)= 1109.83 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 161.07 55.54
over (min) 10.00 25.00
Storage Coeff. (min)= 9.96 (ii) 22.19 (i)
Unit Hyd. Tpeak (min)= 10.00 25.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 19.49 8.52 22.656 (iii)
TIME TO PEAK (hrs)= 1.42 1.67 1.42
RUNOFF VOLUME (mm)= 71.68 33.00 46.15
TOTAL RAINFALL  (mm)= 73.18 73.18 73.18
RUNOFF COEFFICIENT = 0.98 0.45 0.63
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 77. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| WILHYD ( 0070)] Area (ha)= 46.71 Curve Number (CN)= 76.7
|[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.97
———————————————————— U.H. Tp(hrs)= 0.82
U.H. peak (cms)= 1.75
PEAK FLOW (cms)= 1.41 (i)
TIME TO PEAK (hrs)= 2.42
RUNOFF VOLUME (mm)= 31.88
TOTAL RAINFALL  (mm)= 73.18
RUNOFF COEFFICIENT = 0.44

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
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DETAILED OUTP UT *****

Input  Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output TFilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\1ba67ba2-1549-4f13-b0b0-71f4b266633
5\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\1ba67ba2-1549-4f13-b0b0-71f4b266633
5\scenar

DATE: 10/07/2016 TIME: 09:47:15

USER:

COMMENTS:
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| READ STORM | Filename: C:\Users\p002311c\AppD
| | ata\Local\Temp\
| | 4b171776-4f0b-4fb0-8e8b-fdac0d700575\f6ef4abf
| Ptotal=212.00 mm | Comments: HURRICANE HAZEL - FINAL 12 HOURS
TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1.00 6.00 ] 4.00 13.00 ] 7.00 23.00 | 10.00 53.00
2.00 4.00 ] 5.00 17.00 | 8.00 13.00 | 11.00 38.00
3.00 6.00 ] 6.00 13.00 | 9.00 13.00 | 12.00 13.00
| CALIB |
| STANDHYD ( 0010)] Area (ha)= 61.45
|[ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 19.66 41.79
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
NOTE: RAINFALL WAS TRANSFORMED TO 5.0 MIN. TIME STEP.
——— TRANSFORMED HYETOGRAPH ----
TIME RAIN TIME RAIN TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/Zhr | * hrs mm/hr | hrs mm/hr
0.083 6.00 | 3.083 13.00 | 6.083 23.00 9.08 53.00
0.167 6.00 | 3.167 13.00 | 6.167 23.00 9.17 53.00
0.250 6.00 | 3.250 13.00 | 6.250 23.00 9.25 53.00
0.333 6.00 | 3.333 13.00 | 6.333 23.00 9.33 53.00
0.417 6.00 | 3.417 13.00 | 6.417 23.00 9.42 53.00
0.500 6.00 | 3.500 13.00 | 6.500 23.00 9.50 53.00
0.583 6.00 | 3.583 13.00 | 6.583 23.00 9.58 53.00
0.667 6.00 | 3.667 13.00 | 6.667 23.00 9.67 53.00
0.750 6.00 | 3.750 13.00 | 6.750 23.00 9.75 53.00
0.833 6.00 | 3.833 13.00 | 6.833 23.00 9.83 53.00
0.917 6.00 | 3.917 13.00 | 6.917 23.00 9.92 53.00
1.000 6.00 | 4.000 13.00 | 7.000 23.00 | 10.00 53.00
1.083 4.00 | 4.083 17.00 | 7.083 13.00 | 10.08 38.00
1.167 4.00 | 4.167 17.00 | 7.167 13.00 | 10.17 38.00
1.250 4.00 | 4.250 17.00 | 7.250 13.00 | 10.25 38.00
1.333 4.00 | 4.333 17.00 | 7.333 13.00 | 10.33 38.00
1.417 4.00 | 4.417 17.00 | 7.417 13.00 | 10.42 38.00
1.500 4.00 | 4.500 17.00 | 7.500 13.00 | 10.50 38.00
1.583 4.00 | 4.583 17.00 | 7.583 13.00 | 10.58 38.00
1.667 4.00 | 4.667 17.00 | 7.667 13.00 | 10.67 38.00
1.750 4.00 | 4.750 17.00 | 7.750 13.00 | 10.75 38.00
1.833 4.00 | 4.833 17.00 | 7.833 13.00 | 10.83 38.00
1.917 4.00 | 4.917 17.00 | 7.917 13.00 | 10.92 38.00
2.000 4.00 | 5.000 17.00 | 8.000 13.00 | 11.00 38.00
2.083 6.00 | 5.083 13.00 | 8.083 13.00 | 11.08 13.00
2.167 6.00 | 5.167 13.00 | 8.167 13.00 | 11.17 13.00
2.250 6.00 | 5.250 13.00 | 8.250 13.00 | 11.25 13.00
2.333 6.00 | 5.333 13.00 | 8.333 13.00 | 11.33 13.00
2.417 6.00 | 5-417 13.00 | 8.417 13.00 | 11.42 13.00
2.500 6.00 | 5.500 13.00 | 8.500 13.00 | 11.50 13.00
2.583 6.00 | 5.583 13.00 | 8.583 13.00 | 11.58 13.00
2.667 6.00 | 5.667 13.00 | 8.667 13.00 | 11.67 13.00
2.750 6.00 | 5.750 13.00 | 8.750 13.00 | 11.75 13.00
2.833 6.00 | 5.833 13.00 | 8.833 13.00 | 11.83 13.00
2.917 6.00 | 5.917 13.00 | 8.917 13.00 | 11.92 13.00
3.000 6.00 | 6.000 13.00 | 9.000 13.00 | 12.00 13.00
Max.Eff._Inten.(mm/hr)= 53.00 40.06
over (min) 15.00 110.00
Storage Coeff. (min)= 13.86 (ii) 105.24 (ii)
Unit Hyd. Tpeak (min)= 15.00 110.00
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Unit Hyd. peak (cms)= 0.08 0.01
*TOTALS*
PEAK FLOW (cms)= 2.85 2.79 4.490 (iii)
TIME TO PEAK (hrs)= 10.00 11.75 11.00
RUNOFF VOLUME (mm)= 211.90 129.02 155.54
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 1.00 0.61 0.73
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 67.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0020)] Area (ha)= 54.08
|[ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 17.31 36.77
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFf. Inten.(mm/hr)= 53.00 40.06
over (min) 15.00 110.00
Storage Coeff. (min)= 13.86 (ii) 105.24 (ii)
Unit Hyd. Tpeak (min)= 15.00 110.00
Unit Hyd. peak (cms)= 0.08 0.01
*TOTALS*
PEAK FLOW (cms)= 2.51 2.45 3.951 (iii)
TIME TO PEAK (hrs)= 10.00 11.75 11.00
RUNOFF VOLUME (mm)= 211.90 129.02 155.54
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 1.00 0.61 0.73
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0030)] Area (ha)= 30.00
|[ID= 1 DT= 5.0 min | Total Imp(%)= 32.00 Dir. Conn.(%)= 32.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 9.60 20.40
Dep. Storage (mm)= 0.10 5.00
Average Slope )= 1.20 1.20
Length (m)= 1202.00 1202.00
Mannings n = 0.013 0.250
Max.EFf. Inten.(mm/hr)= 53.00 40.06
over (min) 15.00 110.00
Storage Coeff. (min)= 13.86 (ii) 105.24 (ii)
Unit Hyd. Tpeak (min)= 15.00 110.00
Unit Hyd. peak (cms)= 0.08 0.01
*TOTALS*
PEAK FLOW (cms)= 1.39 1.36 2.192 (iii)
TIME TO PEAK (hrs)= 10.00 11.75 11.00
RUNOFF VOLUME (mm)= 211.90 129.02 155.54
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 1.00 0.61 0.73

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 67.

la = Dep. Storage (Above)

(in) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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|
( 0040)] Area (ha)= 18.57 Curve Number (CN)= 69.9
ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)=  3.85

=
—
T
=<
O

U.H. peak (cms)= 0.15

PEAK FLOW (cms)=  0.66 (i)
TIME TO PEAK  (hrs)= 13.58
RUNOFF VOLUME  (mm)= 134.81
TOTAL RAINFALL  (mm)= 212.00
RUNOFF COEFFICIENT = 0.64

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0050)] Area (ha)= 24.80 Curve Number (CN)= 69.9
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 4.54
———————————————————— U.H. Tp(hrs)= 3.85

U.H. peak (cms)= 0.20

PEAK FLOW (cms)= 0.88 (i)

TIME TO PEAK (hrs)= 13.58
RUNOFF VOLUME (mm)= 134.81
TOTAL RAINFALL (mm)= 212.00
RUNOFF COEFFICIENT = 0.64

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0060)| Area (ha)= 32.02
ID= 1 DT= 5.0 min | Total Imp(%)= 36.00 Dir. Conn.(%)= 36.00

IMPERVIOUS PERVIOUS (1)
20.49

Surface Area (ha)= 11.53 .

Dep. Storage (mm)= 0.10 5.00

Average Slope )= 1.20 1.20

Length (m)= 685.00 685.00

Mannings n = 0.013 0.250

Max.EFff.Inten.(mm/hr)= 53.00 45_49

over (min) 10.00 75.00

Storage Coeff. (min)= 9.89 (ii) 71.87 (i)

Unit Hyd. Tpeak (min)= 10.00 75.00

Unit Hyd. peak (cms)= 0.11 0.02

*TOTALS*

PEAK FLOW (cms)= 1.69 1.80 2.989 (iii)

TIME TO PEAK (hrs)= 10.00 11.17 11.00

RUNOFF VOLUME (mm)= 211.90 150.79 172.79

TOTAL RAINFALL (mm)= 212.00 212.00 212.00

RUNOFF COEFFICIENT = 1.00 0.71 0.82

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 76.7 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
] NASHYD ( 0100)] Area (ha)= 66.51 Curve Number (CN)= 69.0
[ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00

———————————————————— U.H. Tp(hrs)= 1.32
Unit Hyd Qpeak (cms)= 1.925

PEAK FLOW (cms)=  5.220 (i)
TIME TO PEAK  (hrs)= 11.417
RUNOFF VOLUME  (mm)= 135.187
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT =  0.638
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

|
( 0110)] Area (ha)= 29.80 Curve Number (CN)= 67.0
ID= 1 DT= 5.0 min | la (mm)= 3.00 # of Linear Res.(N)= 3.00
———————————————————— U.H. Tp(hrs)= 1.36

=2
>
%)
T
=<
()

Unit Hyd Qpeak (cms)= 0.837

PEAK FLOW (cms)=  2.250 (i)
TIME TO PEAK (hrs)= 11.500
RUNOFF VOLUME (mm)= 130.741
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = 0.617

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
WILHYD  ( 0080)] Area (ha)—

|
| 6.39 Curve Number (CN)= 76.7
|[ID= 1 DT= 5.0 min | la (mm 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)— 1.23

U.H. peak (cms)= 0.16

PEAK FLOW (cms)=  0.47 (i)

TIME TO PEAK  (hrs)= 11.42
RUNOFF VOLUME  (mm)= 150.15
TOTAL RAINFALL  (mm)= 212.00
RUNOFF COEFFICIENT = 0.71

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0090)] Area (ha)= 6.38 Curve Number (CN)= 76.7
|[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 1.46
———————————————————— U.H. Tp(hrs)= 1.23

U.H. peak (cms)= 0.16

PEAK FLOW (cms)=  0.47 (i)

TIME TO PEAK  (hrs)= 11.42
RUNOFF VOLUME  (mm)= 150.15
TOTAL RAINFALL  (mm)= 212.00
RUNOFF COEFFICIENT = 0.71

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0016)] Area (ha)= 184.76
ID= 1 DT= 5.0 min | Total Imp(%)= 34.00 Dir. Conn.(%)= 34.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 62.82 121.94
Dep. Storage (mm)= 1.50 4.00
Average Slope )= 0.70 0.70
Length (m)= 1109.83 40.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 53.00 47.03

over (min) 15.00 30.00
Storage Coeff. (min)= 15.53 (ii) 28.61 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.07 0.04

*TOTALS*

PEAK FLOW (cms)= 9.03 13.67 22.262 (iii)
TIME TO PEAK (hrs)= 10.00 10.25 10.08
RUNOFF VOLUME (mm)= 210.50 152.41 172.16
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 0.99 0.72 0.81

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 77.0 la = Dep. Storage (Above)
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(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| WILHYD ( 0070)] Area (ha)= 46.71  Curve Number (CN)= 76.7
[ID= 1 DT= 5.0 min | la (mm)= 5.00 Recession const.(K)= 0.97
———————————————————— U.H. Tp(hrs)= 0.82

U.H. peak (cms)= 1.75

PEAK FLOW (cms)= 4.02 (i)

TIME TO PEAK (hrs)= 11.08
RUNOFF VOLUME (mm)= 150.37
TOTAL RAINFALL (mm)= 212.00
RUNOFF COEFFICIENT = 0.71

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

FINISH

Page 33



VO2 Modelling Schematic 4.2: Visual Otthymo Modelling — Determination of Upstream Flows (Duffins)
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***x** DETAILLED OUTP UT *****

Input  Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output TFilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\7ba80486-3604-4a42-96eb-8e036celda9
b\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\7ba80486-3604-4a42-96eb-8e036celda9
b\scenar

DATE: 10/07/2016 TIME: 09:48:05
USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 424.160
| Ptotal= 32.06 mm | B= 1.500
———————————————————— C= 0.723
used in: INTENSITY = A / (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 15.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9996

TIME INPUT INT. TAB. INT.

(min) (mm/hr) (mm/Zhr)

5. 118.10 109.60

10. 72.80 72.55

15. 54.80 55.88

30. 33.80 35.01

60. 20.80 21.59

120. 12.80 13.19

360. 5.90 6.00

720. 3.70 3.64

1440. 2.30 2.21
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 289 | 1.25 55.88 | 2.25 4.55 | 3.25 2.75
0.50 3.63 ] 1.50 12.75 | 2.50 3.87 | 3.50 2.53
0.75 5.08 | 1.75 7.56 | 2.75 3.39 | 3.75 2.34
1.00 10.15 ] 2.00 5.61 ] 3.00 3.03 ] 4.00 2.19



407 TWY - WC (4hr CHI) - DUF

| CALIB |
| NASHYD ( 0801)] Area (ha)= 116.91 Curve Number (CN)= 71.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 1.43
Unit Hyd Qpeak (cms)= 1.396

PEAK FLOW (cms)=  0.274 (i)
TIME TO PEAK  (hrs)=  4.000
RUNOFF VOLUME  (mm)= 5.563
TOTAL RAINFALL  (mm)= 32.056
RUNOFF COEFFICIENT = 0.174

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0802)]| Area (ha)= 4._.86
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 3.64 1.22
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 180.00 40.00
Mannings n = 0.013 0.250
Max.EFf. Inten.(mm/hr)= 55.88 11.18
over (min) 15.00 30.00
Storage Coeff. (min)= 4.59 (ii) 25.46 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.04
*TOTALS*
PEAK FLOW (cms)= 0.48 0.02 0.485 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 30.06 8.19 22.40
TOTAL RAINFALL (mm)= 32.06 32.06 32.06
RUNOFF COEFFICIENT = 0.94 0.26 0.70
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0478)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0801): 116.91 0.274 4.00 5.56
+ 1D2= 2 ( 0802): 4.86 0.485 1.25 22.40
ID = 3 ( 0478): 121.77 0.546 1.25 6.23
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 30001) ] Area (ha)= 67.84 Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

-------------------- U.H. Tp(hrs)= 2.62
Unit Hyd Qpeak (cms)= 0.442
PEAK FLOW (cms)=  0.094 (i)
TIME TO PEAK (hrs)=  4.750
RUNOFF VOLUME (nm)=  5.582
TOTAL RAINFALL (mm)= 32.056
RUNOFF COEFFICIENT = 0.174

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



407 TWY - WC (4hr CHI) - DUF

| CALIB |
| STANDHYD ( 30002)| Area (ha)= 0.98
|1ID= 1 DT=15.0 min | Total Imp(%)= 73.00 Dir. Conn.(%)= 62.00
IMPERVI0OUS PERVIOUS (i)
Surface Area (ha)= 0.72 0.26
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 80.83 40.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 55.88 10.87
over (min) 15.00 30.00
Storage Coeff. (min)= 2.84 (i) 23.94 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.04
*TOTALS*
PEAK FLOW (cms)= 0.09 0.01 0.096 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 30.06 7.95 21.64
TOTAL RAINFALL  (mm)= 32.06 32.06 32.06
RUNOFF COEFFICIENT = 0.94 0.25 0.68
*k*** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0487)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
1ID1= 1 ( 30001): 67.84 0.094 4.75 5.58
+ 1D2= 2 ( 30002): 0.98 0.096 1.25 21.64
ID = 3 ( 0487): 68.82 0.111 1.25 5.81
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 310D)] Area (ha)= 101.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
-------------------- U.H. Tp(hrs)= 2.64
Unit Hyd Qpeak (cms)= 0.655
PEAK FLOW (cms)=  0.145 (i)
TIME TO PEAK (hrs)= 4.750
RUNOFF VOLUME (mm)=  5.803
TOTAL RAINFALL  (mm)= 32.056
RUNOFF COEFFICIENT = 0.181

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3102)] Area (ha)= 1.58
|ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.19 0.40
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 102.63 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 55.88 11.18
over (min) 15.00 30.00
Storage Coeff. (min)= 3.27 (i) 24.15 (i)
unit Hyd. Tpeak (min)= 15.00 30.00
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407 TWY - WC (4hr CHI) - DUF

Unit Hyd. peak (cms)= 0.11 0.04
*TOTALS*
PEAK FLOW (cms)= 0.16 0.01 0.161 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 30.06 8.19 22.40
TOTAL RAINFALL (mm)= 32.06 32.06 32.06
RUNOFF COEFFICIENT = 0.94 0.26 0.70
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0493)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3101): 101.28 0.145 4.75 5.80
+ 1D2= 2 ( 3102): 1.58 0.161 1.25 22.40
ID = 3 ( 0493): 102.86 0.184 1.25 6.06
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3401D)] Area (ha)= 109.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00

-------------------- U.H. Tp(hrs)= 3.33
Unit Hyd Qpeak (cms)= 0.852

PEAK FLOW (cms)=  0.188 (i)
TIME TO PEAK  (hrs)= 5.250

RUNOFF VOLUME  (mm)= 5.814
TOTAL RAINFALL  (mm)= 32.056
RUNOFF COEFFICIENT = 0.181

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3402)]| Area (ha)= 0.43
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
0.11

Surface Area (ha)= 0.32 -
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 53.54 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 55.88 10.75

over (min) 15.00 30.00
Storage Coeff. (min)= 2.22 (i) 23.42 (i)
unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.04

*TOTALS*

PEAK FLOW (cms)= 0.04 0.00 0.044 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 30.06 7.91 22.28
TOTAL RAINFALL  (mm)= 32.06 32.06 32.06
RUNOFF COEFFICIENT = 0.94 0.25 0.70

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71. la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| ADD HYD ( 0499)]
| 3 |

407 TWY - WC (4hr CHI) - DUF

1+ = AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3401): 109.28 0.188 5.25 5.81

+ 1D2= 2 ( 3402): 0.43 0.044 1.25 22.28

ID = 3 ( 0499): 109.71 0.188 5.25 5.88

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3501)] Area (ha)= 95.96 Curve Number
|1ID= 1 DT=15.0 min | la (mm)= 5.00
-------------------- U.H. Tp(hrs)= 3.11

Unit Hyd Qpeak (cms)= 0.801

PEAK FLOW (cms)=  0.163 (i)

TIME TO PEAK (hrs)= 5.250

RUNOFF VOLUME (nmm)=  5.383

TOTAL RAINFALL (mm)= 32.056

RUNOFF COEFFICIENT = 0.168

(i) PEAK FLOW DOES NOT

| CALIB |

| STANDHYD ( 3502)] Area

|1ID= 1 DT=15.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.EFff._Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT

*xxx* WARNING: STORAGE COEFF.

INCLUDE BASEFLOW IF ANY.

(ha)= 1.83
Imp(%)= 75.00 Dir. Conn.(%)=
IMPERVIOUS PERVIOUS (i)
1.37 0.46
2.00 5.00
1.00 1.00
110.45 40.00
0.013 0.250
55.88 10.75
15.00 30.00
3.42 (i) 24.62 (i)
15.00 30.00
0.11 0.04
0.18 0.01
1.25 1.50
30.06 7.91
32.06 32.06
0.94 0.25
IS SMALLER THAN TIME STEP!

(CN)= 70.0

# of Linear Res.(N)= 2.00

65.00

*TOTALS*
0.187 (iii)
1.25
22.30
32.06
0.70

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0503)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3501): 95.96 0.163 5.25 5.38
+ 1D2= 2 ( 3502): 1.83 0.187 1.25 22.30
ID = 3 ( 0503): 97.79 0.197 1.25 5.70
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |



407 TWY - WC (4hr CHI) - DUF

| NASHYD ( 3801)] Area (ha)= 203.73 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
-------------------- U.H. Tp(hrs)= 2.44

Unit Hyd Qpeak (cms)= 1.425

PEAK FLOW (cms)=  0.291 (i)

TIME TO PEAK (hrs)=  4.500

RUNOFF VOLUME (mm)= 5.371

TOTAL RAINFALL (mm)= 32.056

RUNOFF COEFFICIENT = 0.168

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3802)]| Area (ha)= 3.74
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 2.81 0.94
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 157.90 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 55.88 12.59
over (min) 15.00 30.00
Storage Coeff. (min)= 4.24 (i) 24.14 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.04
*TOTALS*
PEAK FLOW (cms)= 0.37 0.02 0.377 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 30.06 9.12 22.72
TOTAL RAINFALL (mm)= 32.06 32.06 32.06
RUNOFF COEFFICIENT = 0.94 0.28 0.71
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0514)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3801): 203.73 0.291 4.50 5.37
+ 1D2= 2 ( 3802): 3.74 0.377 1.25 22.72
ID = 3 ( 0514): 207.47 0.425 1.25 5.68
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
] NASHYD ( 390D)] Area (ha)= 277.61 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 3.25
Unit Hyd Qpeak (cms)= 1.458
PEAK FLOW (cms)=  0.303 (i)
TIME TO PEAK (hrs)=  5.250
RUNOFF VOLUME (mm)= 5.376
TOTAL RAINFALL (mm)= 32.056
RUNOFF COEFFICIENT = 0.168

(i) PEAK FLOW DOES NOT

INCLUDE BASEFLOW IF ANY.



407 TWY - WC (4hr CHI) - DUF
CALIB |
STANDHYD ( 3902)]| Area (ha)= 0.87
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
0.22

Surface Area (ha)= 0.65 -
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 76.16 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 55.88 10.75
over (min) 15.00 30.00
Storage Coeff. (min)= 2.74 (i) 23.94 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.04
*TOTALS*
PEAK FLOW (cms)= 0.09 0.00 0.089 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 30.06 7.91 22.29
TOTAL RAINFALL  (mm)= 32.06 32.06 32.06
RUNOFF COEFFICIENT = 0.94 0.25 0.70
*xxxx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0520)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3901): 277.61 0.303 5.25 5.38
+ 1D2= 2 ( 3902): 0.87 0.089 1.25 22.29
ID = 3 ( 0520): 278.48 0.303 5.25 5.43

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

sxkxx DETALLED OUTPUT wwess

Input  filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\78c5e424-7dc4-4056-9b7c-027¥512d30Ff
4\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\78c5e424-7dc4-4056-9b7c-027¥512d30F
4\scenar

DATE: 10/07/2016 TIME: 09:48:05
USER:
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407 TWY - WC (4hr CHI) - DUF

COMMENTS:

] CHICAGO STORM | IDF curve parameters: A= 578.969
| Ptotal= 42.81 mm | = 1.508
———————————————————— C= 0.727
used in: INTENSITY = A / (t + B)C
Duration of storm = 4.00 hrs
Storm time step = 15.00 min
Time to peak ratio = 0.33
The CORRELATION coefficient is = 0.9997
TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/hr)
5. 159.00 148.35
10. 98.00 98.02
15. 73.80 75.40
30. 45.50 47.13
60. 28.00 28.98
120. 17.20 17.67
360. 8.00 8.00
720. 4.90 4.84
1440. 3.00 2.93
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 3.81 ] 1.25 75.40 | 2.25 6.02 | 3.25 3.63
0.50 4.79 ] 1.50 16.99 | 2.50 5.11 | 3.50 3.33
0.75 6.72 | 1.75 10.03 | 2.75 4.48 | 3.75 3.09
1.00 13.50 ] 2.00 7.43 ] 3.00 4.00 | 4.00 2.88
| CALIB |
| NASHYD ( 080D)] Area (ha)= 116.91 Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 1.43
Unit Hyd Qpeak (cms)= 1.396
PEAK FLOW (cms)=  0.492 (i)
TIME TO PEAK (hrs)= 4.000
RUNOFF VOLUME (mm)= 10.036
TOTAL RAINFALL  (mm)= 42.805
RUNOFF COEFFICIENT = 0.234
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0802)] Area (ha)=  4.86
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.64 1.22
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 180.00 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 75.40 29.43
over (min) 15.00 30.00
Storage Coeff. (min)= 4.07 (i) 18.24 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
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407 TWY - WC (4hr CHI) - DUF

PEAK FLOW (cms)= 0.65 0.05 0.671 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 40.81 14.02 31.43
TOTAL RAINFALL  (mm)= 42.81 42.81 42.81
RUNOFF COEFFICIENT = 0.95 0.33 0.73

FxxxAx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0801): 116.91 0.492 4.00 10.04

+ ID2= 2 ( 0802): 4.86 0.671 1.25 31.43

ID =3 ( 0478): 121.77 0.795 1.25 10.89

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD ( 3000D) | Area (ha)= 67.84  Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 2.62
Unit Hyd Qpeak (cms)= 0.442

PEAK FLOW (cms)=  0.170 (i)
TIME TO PEAK  (hrs)=  4.750
RUNOFF VOLUME ()= 10.072
TOTAL RAINFALL  (mm)= 42.805
RUNOFF COEFFICIENT = 0.235

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 30002)| Area (ha)= 0.98
ID= 1 DT=15.0 min | Total Imp(%)= 73.00 Dir. Conn.(%)= 62.00

IMPERVIOUS PERVIOUS (1)
0.26

Surface Area (ha)= 0.72 -
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 80.83 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 75.40 28.66

over (min) 15.00 30.00
Storage Coeff. (min)= 2.52 (i1) 16.84 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05

*TOTALS*

PEAK FLOW (cms)= 0.13 0.01 0.132 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 40.81 13.64 30.47
TOTAL RAINFALL  (mm)= 42.81 42 .81 42.81
RUNOFF COEFFICIENT = 0.95 0.32 0.71

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



407 TWY - WC (4hr CHI) - DUF

| ADD HYD ( 0487)]
| 3 |

1+ 2= AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 30001): 67.84 0.170 4.75 10.07

+ 1D2= 2 ( 30002): 0.98 0.132 1.25 30.47

ID = 3 ( 0487): 68.82 0.173 4.00 10.36

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD ( 310D)] Area (ha)= 101.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 2.64
Unit Hyd Qpeak (cms)= 0.655

PEAK FLOW (cms)= 0.262 (i)
TIME TO PEAK (hrs)=  4.750
RUNOFF VOLUME (mm)= 10.439
TOTAL RAINFALL (mm)= 42.805
RUNOFF COEFFICIENT = 0.244

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3102)| Area (ha)= 1.58
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (1)

Surface Area (ha)= 1.19 0.40
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 102.63 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 75.40 29.43
over (min) 15.00 30.00
Storage Coeff. (min)= 2.91 (ib) 17.08 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.21 0.02 0.222 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 40.81 14.02 31.42
TOTAL RAINFALL  (mm)= 42.81 42.81 42.81
RUNOFF COEFFICIENT = 0.95 0.33 0.73
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0493)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3101): 101.28 0.262 4.75 10.44
+ 1D2= 2 ( 3102): 1.58 0.222 1.25 31.42
ID = 3 ( 0493): 102.86 0.268 1.25 10.76
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3401)]| Area (ha)= 109.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00
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407 TWY - WC (4hr CHI) - DUF
———————————————————— U.H. Tp(hrs)= 3.33

Unit Hyd Qpeak (cms)= 0.852

PEAK FLOW (cms)= 0.338 (i)
TIME TO PEAK (hrs)=  5.250
RUNOFF VOLUME (mm)= 10.459
TOTAL RAINFALL (mm)= 42.805
RUNOFF COEFFICIENT = 0.244

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD (  3402)| Area (ha)= 0.43
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (1)
0.11

Surface Area (ha)= 0.32 .
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 53.54 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 75.40 28.36
over (min) 15.00 30.00
Storage Coeff. (min)= 1.97 (i) 16.35 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.06 0.00 0.061 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 40.81 13.58 31.25
TOTAL RAINFALL  (mm)= 42.81 42 .81 42.81
RUNOFF COEFFICIENT = 0.95 0.32 0.73
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0499)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3401): 109.28 0.338 5.25 10.46
+ 1D2= 2 ( 3402): 0.43 0.061 1.25 31.25
ID = 3 ( 0499): 109.71  0.338 5.25 10.54
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 350D)]| Area (ha)= 95.96 Curve Number (CN)= 70.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00

———————————————————— U.H. Tp(hrs)= 3.11
Unit Hyd Qpeak (cms)= 0.801

PEAK FLOW (cms)=  0.294 (i)
TIME TO PEAK (hrs)=  5.000
RUNOFF VOLUME (nm)=  9.740
TOTAL RAINFALL  (mm)= 42.805
RUNOFF COEFFICIENT = 0.228

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3502)] Area  (ha)= 1.83
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407 TWY -

WC (4hr CHI) - DUF

|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.37 0.46
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 110.45 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 75.40 28.36
over (min) 15.00 30.00
Storage Coeff. (min)= 3.04 (ib) 17.42 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.25 0.02 0.256 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 40.81 13.58 31.27
TOTAL RAINFALL  (mm)= 42.81 42 .81 42.81
RUNOFF COEFFICIENT = 0.95 0.32 0.73
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0503)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3501): 95.96 0.294 5.00 9.74
+ 1D2= 2 ( 3502): 1.83 0.256 1.25 31.27
ID = 3 ( 0503): 97.79 0.294 5.00 10.14
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3801)]| Area (ha)= 203.73 Curve Number (CN)= 70.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.44
Unit Hyd Qpeak (cms)= 1.425
PEAK FLOW (cms)= 0.527 (i)
TIME TO PEAK (hrs)= 4.500
RUNOFF VOLUME (mm)= 9.719
TOTAL RAINFALL  (mm)= 42.805
RUNOFF COEFFICIENT =  0.227

(i) PEAK FLOW DOES NOT

INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3802)]| Area (ha)= 3.74
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 2.81 0.94
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 157.90 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 75.40 32.97
over (min) 15.00 30.00
Storage Coeff. (min)= 3.76 (i) 17.30 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.50 0.05 0.522 (iii)
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407 TWY - WC (4hr CHI) - DUF

TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 40.81 15.44 31.92
TOTAL RAINFALL (mm)= 42.81 42.81 42.81
RUNOFF COEFFICIENT = 0.95 0.36 0.75

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3801): 203.73 0.527 4.50 9.72

+ 1D2= 2 ( 3802): 3.74 0.522 1.25 31.92

ID = 3 ( 0514): 207.47 0.618 1.25 10.12

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD ( 390D)]| Area (ha)= 277.61 Curve Number (CN)= 70.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 3.25
Unit Hyd Qpeak (cms)= 1.458

PEAK FLOW (cms)=  0.549 (i)
TIME TO PEAK (hrs)= 5.250
RUNOFF VOLUME (nm)=  9.728
TOTAL RAINFALL  (mm)= 42.805
RUNOFF COEFFICIENT = 0.227

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3902)| Area (ha)= 0.87
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
0.22

Surface Area (ha)= 0.65
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 76.16 40.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 75.40 28.36

over (min) 15.00 30.00
Storage Coeff. (min)= 2.43 (i) 16.81 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05

*TOTALS*

PEAK FLOW (cms)= 0.12 0.01 0.122 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 40.81 13.58 31.26
TOTAL RAINFALL  (mm)= 42.81 42 .81 42.81
RUNOFF COEFFICIENT = 0.95 0.32 0.73

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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407 TWY - WC (4hr CHI) - DUF
| ADD HYD ( 0520)]
| 2= 3 |

1+ AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3901): 277.61  0.549 5.25 9.73

+ 1D2= 2 ( 3902): 0.87 0.122 1.25 31.26

ID = 3 ( 0520): 278.48 0.549 5.25 9.80

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

\ \ 1 SSSSS U U A L
\ \ 1 SS U U AA L
vV Vv 1 SS U U AAAAA L
vV Vv 1 SS U u A A L
wW 1 SSSSS UUUWUW A A LLLLL
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

#xkxx DETALLED OUTPUT *wess

Input  Ffilename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\bee95df8-b291-443b-9222-90593c753ea
7\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\bee95dF8-b291-443b-9222-90593c753ea
7\scenar

DATE: 10/07/2016 TIME: 09:48:06
USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 665.492

| Ptotal= 50.29 mm | B= 1.500
-------------------- C= 0.723
used in: INTENSITY = A /7 (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 15.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9996

TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/hr)
5. 185.30 171.95
10. 114.20 113.83
15. 86.10 87.68
30. 53.00 54.94
60. 32.70 33.87
120. 20.20 20.70
360. 9.40 9.41
720. 5.80 5.71
1440. 3.60 3.46
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407 TWY - WC (4hr CHI) - DUF

TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 4.54 | 1.25 87.68 | 2.25 7.14 | 3.25 4.32
0.50 569 | 1.50 20.01 | 2.50 6.08 | 3.50 3.97
0.75 7.97 | 1.75 11.86 | 2.75 5.32 | 3.75 3.68
1.00 15.92 ] 2.00 8.81 | 3.00 4.76 | 4.00 3.43
| CALIB |
| NASHYD ( 0801)] Area (ha)= 116.91 Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

-------------------- U.H. Tp(hrs)= 1.43
Unit Hyd Qpeak (cms)= 1.396

PEAK FLOW (cms)=  0.670 (i)
TIME TO PEAK  (hrs)=  4.000
RUNOFF VOLUME  (mm)= 13.683
TOTAL RAINFALL  (mm)= 50.294
RUNOFF COEFFICIENT = 0.272

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0802)]| Area (ha)= 4.86
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 3.64 1.22
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 180.00 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 87.68 39.70
over (min) 15.00 30.00
Storage Coeff. (min)= 3.83 (i) 16.40 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.76 0.07 0.790 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 48.29 18.61 37.90
TOTAL RAINFALL  (mm)= 50.29 50.29 50.29
RUNOFF COEFFICIENT = 0.96 0.37 0.75
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0478)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0801): 116.91 0.670 4.00 13.68
+ 1D2= 2 ( 0802): 4.86 0.790 1.25 37.90
ID = 3 ( 0478): 121.77 0.966 1.25 14.65
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
] NASHYD ( 3000D)] Area (ha)= 67.84  Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 2.62
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407 TWY - WC (4hr CHI) - DUF

Unit Hyd Qpeak (cms)= 0.442
PEAK FLOW (cms)=  0.232 (i)
TIME TO PEAK (hrs)=  4.750
RUNOFF VOLUME (mm)= 13.731
TOTAL RAINFALL (mm)= 50.294
RUNOFF COEFFICIENT = 0.273

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 30002)]| Area (ha)= 0.98
|ID= 1 DT=15.0 min | Total Imp(%)= 73.00 Dir. Conn.(%)= 62.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.72 0.26
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 80.83 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 87.68 38.71
over (min) 15.00 30.00
Storage Coeff. (min)= 2.37 (i) 15.07 (i)
Unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.15 0.02 0.155 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 48.29 18.14 36.82
TOTAL RAINFALL (mm)= 50.29 50.29 50.29
RUNOFF COEFFICIENT = 0.96 0.36 0.73
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0487)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
1ID1= 1 ( 30001): 67.84 0.232 4.75 13.73
+ 1D2= 2 ( 30002): 0.98 0.155 1.25 36.82
ID = 3 ( 0487): 68.82 0.235 4.00 14.06
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3101)] Area (ha)= 101.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.64
Unit Hyd Qpeak (cms)= 0.655
PEAK FLOW (cms)=  0.356 (i)
TIME TO PEAK (hrs)= 4.750
RUNOFF VOLUME (mm)=14.206
TOTAL RAINFALL (mm)= 50.294
RUNOFF COEFFICIENT = 0.282

(i) PEAK FLOW DOES NOT

| CALIB |
| STANDHYD ( 3102)] Area
|1ID= 1 DT=15.0 min | Total

INCLUDE BASEFLOW IF ANY.

(ha)=
Imp (%)=

1.58

75.00 Dir.

Conn. (%)=
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407 TWY - WC (4hr CHI) - DUF
IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 1.19 0.40
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 102.63 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 87.68 39.70
over (min) 15.00 30.00
Storage Coeff. (min)= 2.73 (i) 15.31 (i)
unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.25 0.02 0.261 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 48.29 18.61 37.90
TOTAL RAINFALL  (mm)= 50.29 50.29 50.29
RUNOFF COEFFICIENT = 0.96 0.37 0.75
***%%x WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0493)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3101): 101.28 0.356 4.75 14.21
+ 1D2= 2 ( 3102): 1.58 0.261 1.25 37.90
ID = 3 ( 0493): 102.86 0.360 4.00 14.57
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3401)] Area (ha)= 109.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00

———————————————————— U.H. Tp(hrs)= 3.33
Unit Hyd Qpeak (cms)= 0.852

PEAK FLOW (cms)=  0.460 (i)
TIME TO PEAK  (hrs)=  5.250
RUNOFF VOLUME  (mm)= 14.233
TOTAL RAINFALL  (nm)= 50.294
RUNOFF COEFFICIENT =  0.283

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3402)]| Area (ha)= 0.43
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
0.11

Surface Area (ha)= 0.32 .
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 53.54 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 87.68 38.32

over (min) 15.00 15.00
Storage Coeff. (min)= 1.85 (i) 14.60 (ii)
Unit Hyd. Tpeak (min)= 15.00 15.00
unit Hyd. peak (cms)= 0.11 0.07

*TOTALS*

PEAK FLOW (cms)= 0.07 0.01 0.076 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 48.29 18.07 37.70
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407 TWY - WC (4hr CHI) - DUF
TOTAL RAINFALL (mm)= 50.29 50.29 50.29
RUNOFF COEFFICIENT = 0.96 0.36 0.75

*xxxx WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

D)
THAN THE STORAGE COEFFICIENT.
) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD ( 0499)]
] 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3401): 109.28 0.460 5.25 14.23
+ ID2= 2 ( 3402): 0.43 0.076 1.25 37.70
ID = 3 ( 0499): 109.71  0.460 5.25 14.33

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
] NASHYD ( 350D)] Area (ha)= 95.96 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00

———————————————————— U.H. Tp(hrs)= 3.11
Unit Hyd Qpeak (cms)= 0.801

PEAK FLOW (cms)=  0.402 (i)
TIME TO PEAK  (hrs)=  5.000
RUNOFF VOLUME  (mm)= 13.302
TOTAL RAINFALL  (nm)= 50.294
RUNOFF COEFFICIENT = 0.264

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3502)]| Area (ha)= 1.83
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)

Surface Area (ha)= 1.37 0.46
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 110.45 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 87.68 38.32
over (min) 15.00 30.00
Storage Coeff. (min)= 2.86 (ii) 15.61 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.29 0.03 0.301 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 48.29 18.07 37.71
TOTAL RAINFALL  (mm)= 50.29 50.29 50.29
RUNOFF COEFFICIENT = 0.96 0.36 0.75
***%%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0503)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
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407 TWY - WC (4hr CHI) - DUF
____________________ (ha) (cms) (hrs) (mm)

ID1= 1 ( 3501): 95.96  0.402 5.00 13.30
+ 1D2= 2 ( 3502): 1.83 0.301 1.25 37.71
ID = 3 ( 0503): 97.79  0.402 5.00 13.76

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD ( 3801)] Area (ha)= 203.73  Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 2.44
Unit Hyd Qpeak (cms)= 1.425

PEAK FLOW (cms)=  0.720 (i)
TIME TO PEAK  (hrs)=  4.500
RUNOFF VOLUME  (mm)= 13.273
TOTAL RAINFALL  (nm)= 50.294
RUNOFF COEFFICIENT = 0.264

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3802)]| Area (ha)= 3.74
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
0.94

Surface Area (ha)= 2.81
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 157.90 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 87.68 44 .21
over (min) 15.00 30.00
Storage Coeff. (min)= 3.54 (i) 15.59 (ii)
Unit Hyd. Tpeak (min)= 15.00 30.00
unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.59 0.06 0.615 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 48.29 20.36 38.52
TOTAL RAINFALL  (mm)= 50.29 50.29 50.29
RUNOFF COEFFICIENT = 0.96 0.40 0.77
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0514)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3801): 203.73 0.720 4.50 13.27
+ 1D2= 2 ( 3802): 3.74 0.615 1.25 38.52
ID = 3 ( 0514): 207.47 0.751 1.25 13.73
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 390D)] Area (ha)= 277.61 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 3.25

unit Hyd Qpeak (cms)= 1.458
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407 TWY - WC (4hr CHI) - DUF

PEAK FLOW (cms)=  0.749 (i)
TIME TO PEAK  (hrs)=  5.250
RUNOFF VOLUME  (mm)= 13.285
TOTAL RAINFALL  (mm)= 50.294
RUNOFF COEFFICIENT = 0.264

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3902)| Area (ha)= 0.87
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
0.22

Surface Area (ha)= 0.65 .
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 76.16 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 87.68 38.32
over (min) 15.00 30.00
Storage Coeff. (min)= 2.29 (i) 15.04 (ii)
unit Hyd. Tpeak (min)= 15.00 30.00
Unit Hyd. peak (cms)= 0.11 0.05
*TOTALS*
PEAK FLOW (cms)= 0.14 0.01 0.144 (iii)
TIME TO PEAK (hrs)= 1.25 1.50 1.25
RUNOFF VOLUME (mm)= 48.29 18.07 37.70
TOTAL RAINFALL  (mm)= 50.29 50.29 50.29
RUNOFF COEFFICIENT = 0.96 0.36 0.75
***%%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0520)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3901): 277.61  0.749 5.25 13.29
+ 1D2= 2 ( 3902): 0.87 0.144 1.25 37.70
ID = 3 ( 0520): 278.48 0.749 5.25 13.36

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

#xkxx DETATLED OUTPUT *wess

Input  Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output TFilename:
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407 TWY - WC (4hr CHI) - DUF
C:\Users\p002311c\AppData\Local\CEG\V0O3\d6ada9ac-d485-4el15-be02-671e9e98a383\2cchbe2d1-160d-45Ffe-8dd0-9e4681c487e
2\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\2cche2d1-160d-45fe-8dd0-9e4681c487e
2\scenar

DATE: 10/07/2016 TIME: 09:48:06
USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 792.607
| Ptotal= 59.25 mm | B= 1.500
———————————————————— C= 0.725
used in: INTENSITY = A /7 (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 15.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9997

TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/hr)
5. 219.20 204.03
10. 135.10 134.91
15. 101.70 103.84
30 62.70 64.98
60 38.60 40.01
120 23.80 24.42
360 11.00 11.08
720 6.80 6.71
1440 4.20 4.06
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr | * hrs mmZhr | hrs mm/hr
0.25 5.31 | 1.25 103.84 | 2.25 8.37 | 3.25 5.06
0.50 6.67 | 1.50 23.54 | 2.50 7.12 | 3.50 4.64
0.75 9.34 | 1.75 13.92 | 2.75 6.23 | 3.75 4.30
1.00 18.72 ] 2.00 10.33 ] 3.00 5.57 | 4.00 4.01
| CALIB |
| NASHYD ( 0801)] Area (ha)= 116.91 Curve Number (CN)= 71.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 1.43
Unit Hyd Qpeak (cms)= 1.396

PEAK FLOW (cms)=  0.905 (i)
TIME TO PEAK (hrs)=  4.000
RUNOFF VOLUME (nm)= 18.514
TOTAL RAINFALL  (mm)= 59.248
RUNOFF COEFFICIENT = 0.312

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0802)]| Area (ha)= 4._.86
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.64 1.22
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407 TWY - WC (4hr CHI) - DUF

Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 180.00 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 103.84 54.08
over (min) 15.00 15.00
Storage Coeff. (min)= 3.58 (i) 14.69 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.07
*TOTALS*
PEAK FLOW (cms)= 0.90 0.12 1.019 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 57.25 24 .56 45.80
TOTAL RAINFALL  (mm)= 59.25 59.25 59.25
RUNOFF COEFFICIENT = 0.97 0.41 0.77
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0478)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 0801): 116.91 0.905 4.00 18.51
+ 1D2= 2 ( 0802): 4.86 1.019 1.25 45.80
ID = 3 ( 0478): 121.77 1.268 1.25 19.60
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 30001D) | Area (ha)= 67.84  Curve Number (CN)= 71.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)= 2.62
Unit Hyd Qpeak (cms)= 0.442

PEAK FLOW (cms)=  0.314 (i)
TIME TO PEAK (hrs)=  4.750
RUNOFF VOLUME (mm)= 18.581
TOTAL RAINFALL  (mm)= 59.248
RUNOFF COEFFICIENT = 0.314

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 30002)| Area (ha)= 0.98
ID= 1 DT=15.0 min | Total Imp(%)= 73.00 Dir. Conn.(%)= 62.00

IMPERVIOUS PERVIOUS (i)
0.26

Surface Area (ha)= 0.72
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 80.83 40.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 103.84 52.82

over (min) 15.00 15.00
Storage Coeff. (min)= 2.21 (i) 13.43 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08

*TOTALS*

PEAK FLOW (cms)= 0.18 0.03 0.202 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 57.25 23.97 4460
TOTAL RAINFALL  (mm)= 59.25 59.25 59.25
RUNOFF COEFFICIENT = 0.97 0.40 0.75
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407 TWY - WC (4hr CHI) - DUF

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0487)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 30001): 67.84 0.314 4.75 18.58
+ 1D2= 2 ( 30002): 0.98 0.202 1.25 4460
ID = 3 ( 0487): 68.82 0.317 4.00 18.95
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 310D)] Area (ha)= 101.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.64
Unit Hyd Qpeak (cms)= 0.655
PEAK FLOW (cms)=  0.481 (i)
TIME TO PEAK (hrs)= 4.750
RUNOFF VOLUME (mm)= 19.185
TOTAL RAINFALL  (mm)= 59.248
RUNOFF COEFFICIENT = 0.324

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3102)] Area (ha)= 1.58
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.19 0.40
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 102.63 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 103.84 54.08
over (min) 15.00 15.00
Storage Coeff. (min)= 2.56 (ii) 13.67 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.30 0.04 0.336 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 57.25 24 .56 45.80
TOTAL RAINFALL  (mm)= 59.25 59.25 59.25
RUNOFF COEFFICIENT = 0.97 0.41 0.77
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!

CN PROCEDURE SELECTED
CN* 72.0 la =
TIME STEP (DT) SHOULD
THAN THE STORAGE COEFF
PEAK FLOW DOES NOT INC

AREA
(ha)
101.28

1 ( 3101):

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

LUDE BASEFLOW IF ANY.

QPEAK TPEAK R.V.
(cms) (hrs) (mm)
0.481 4.75 19.18
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407 TWY - WC (4hr CHI) - DUF
+ 1D2= 2 ( 3102): 1.58 0.336 1.25 45.80
ID = 3 ( 0493): 102.86 0.485 4.00 19.59
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3401)]| Area (ha)= 109.28 Curve Number (CN)= 72.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00
———————————————————— U.H. Tp(hrs)=  3.33
Unit Hyd Qpeak (cms)= 0.852
PEAK FLOW (cms)=  0.622 (i)
TIME TO PEAK (hrs)=  5.250
RUNOFF VOLUME (mm)=19.222
TOTAL RAINFALL  (mm)= 59.248
RUNOFF COEFFICIENT = 0.324

(i) PEAK FLOW DOES NOT

INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3402)]| Area (ha)= 0.43
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.32 0.11
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 53.54 40.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 103.84 52.31
over (min) 15.00 15.00
Storage Coeff. (min)= 1.73 (i) 12.99 (ii)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.08 0.01 0.091 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 57.25 23.89 45_56
TOTAL RAINFALL  (mm)= 59.25 59.25 59.25
RUNOFF COEFFICIENT = 0.97 0.40 0.77
*k*** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0499)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3401): 109.28 0.622 5.25 19.22
+ 1D2= 2 ( 3402): 0.43 0.091 1.25 45 .56
ID = 3 ( 0499): 109.71  0.622 5.25 19.32
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3501D)] Area (ha)= 95.96 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00
-------------------- U.H. Tp(hrs)= 3.11
Unit Hyd Qpeak (cms)= 0.801
PEAK FLOW (cms)=  0.545 (i)
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TIME TO PEAK (hrs)=  5.000
RUNOFF VOLUME (nm)= 18.033
TOTAL RAINFALL  (mm)= 59.248
RUNOFF COEFFICIENT = 0.304

(i) PEAK FLOW DOES NOT

407 TWY - WC (4hr CHI) - DUF

INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3502)] Area (ha)= 1.83
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.37 0.46
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 110.45 40.00
Mannings n = 0.013 0.250
Max.EFff. Inten.(mm/hr)= 103.84 52.31
over (min) 15.00 15.00
Storage Coeff. (min)= 2.67 (i) 13.93 (ii)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.07
*TOTALS*
PEAK FLOW (cms)= 0.34 0.04 0.387 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 57.25 23.89 45_57
TOTAL RAINFALL  (mm)= 59.25 59.25 59.25
RUNOFF COEFFICIENT = 0.97 0.40 0.77
*k*** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0503)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3501): 95.96 0.545 5.00 18.03
+ 1D2= 2 ( 3502): 1.83 0.387 1.25 45.57
ID = 3 ( 0503): 97.79 0.545 5.00 18.55
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3801)] Area (ha)= 203.73 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
-------------------- U.H. Tp(hrs)= 2.44
Unit Hyd Qpeak (cms)= 1.425
PEAK FLOW (cms)= 0.976 (i)
TIME TO PEAK (hrs)= 4.500
RUNOFF VOLUME (mm)=17.994
TOTAL RAINFALL  (mm)= 59.248
RUNOFF COEFFICIENT = 0.304

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3802)] Area (ha)= 3.74
|ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 2.81 0.94
Dep. Storage (mm)= 2.00 5.00

Page 25



407 TWY - WC (4hr CHI) - DUF

Average Slope )= 1.00 1.00
Length (m)= 157.90 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 103.84 59.83
over (min) 15.00 15.00
Storage Coeff. (min)= 3.31 (i) 13.98 (ii)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.07
*TOTALS*
PEAK FLOW (cms)= 0.70 0.10 0.799 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 57.25 26.69 46.55
TOTAL RAINFALL (mm)= 59.25 59.25 59.25
RUNOFF COEFFICIENT = 0.97 0.45 0.79
*k**k* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0514)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3801): 203.73 0.976 4.50 17.99
+ 1D2= 2 ( 3802): 3.74 0.799 1.25 46.55
ID = 3 ( 0514): 207.47  0.999 4.00 18.51
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 390D)] Area (ha)= 277.61 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

-------------------- U.H. Tp(hrs)= 3.25
Unit Hyd Qpeak (cms)= 1.458

PEAK FLOW (cms)=  1.016 (i)
TIME TO PEAK  (hrs)= 5.250
RUNOFF VOLUME  (mm)= 18.011
TOTAL RAINFALL  (mm)= 59.248
RUNOFF COEFFICIENT = 0.304

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 3902)]| Area (ha)= 0.87
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (i)
0.22

Surface Area (ha)= 0.65
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 76.16 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 103.84 52.31

over (min) 15.00 15.00
Storage Coeff. (min)= 2.14 (i) 13.40 (i)
unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08

*TOTALS*

PEAK FLOW (cms)= 0.16 0.02 0.185 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 57.25 23.88 45_56
TOTAL RAINFALL  (mm)= 59.25 59.25 59.25
RUNOFF COEFFICIENT = 0.97 0.40 0.77
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*xxx* WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| 1+ 2 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3901): 277.61 1.016 5.25 18.01

+ 1D2= 2 ( 3902): 0.87 0.185 1.25 45.56

ID = 3 ( 0520): 278.48 1.016 5.25 18.10

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

sukxk DETAINLED OUTPUT *wxex

Input  Ffilename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tfilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4el15-be02-671e9e98a383\0ab79267-c919-471b-a00a-5c31e6e1824
O\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\V0O3\d6ada9ac-d485-4el15-be02-671e9e98a383\0ab79267-c919-471b-a00a-5c31e6e1824
O\scenar

DATE: 10/07/2016 TIME: 09:48:07
USER:

COMMENTS:

] CHICAGO STORM | IDF curve parameters: A= 878.493

| Ptotal= 66.03 mm | B= 1.500
———————————————————— C= 0.724
used in: INTENSITY = A / (t + B)C
Duration of storm = 4.00 hrs
Storm time step = 15.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9997

TIME INPUT INT. TAB. INT.
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(min) (mm/hr) (mm/hr)
5. 243.60 226.56
10. 150.20 149.90
15. 113.20 115.42
30. 69.80 72.27
60. 43.00 44 .52
120. 26.50 27.20
360. 12.30 12.35
720. 7.60 7.49
1440. 4.70 4.54
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/Zhr | * hrs mm/hr | hrs mm/hr
0.25 5.94 | 1.25 115.42 | 2.25 9.36 | 3.25 5.65
0.50 7.45 ] 1.50 26.25 | 2.50 7.95 | 3.50 5.19
0.75 10.44 | 1.75 15.54 | 2.75 6.97 | 3.75 4.81
1.00 20.88 ] 2.00 11.54 ] 3.00 6.23 | 4.00 4.49
| CALIB |
| NASHYD ( 0801)] Area (ha)= 116.91  Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 1.43
Unit Hyd Qpeak (cms)= 1.396
PEAK FLOW (cms)=  1.098 (i)
TIME TO PEAK (hrs)= 4.000
RUNOFF VOLUME (mm)= 22.468
TOTAL RAINFALL (mm)= 66.029
RUNOFF COEFFICIENT = 0.340
(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| CALIB |
| STANDHYD ( 0802)] Area (ha)= 4.86
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (1)
Surface Area (ha)= 3.64 1.22
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 180.00 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 115.42 65.42
over (min) 15.00 15.00
Storage Coeff. (min)= 3.43 (i) 13.73 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 1.00 0.15 1.152 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 64.03 29.33 51.88
TOTAL RAINFALL (mm)= 66.03 66.03 66.03
RUNOFF COEFFICIENT = 0.97 0.44 0.79
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0478)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0801): 116.91  1.098 4.00 22.47
+ 1D2= 2 ( 0802): 4.86 1.152 1.25 51.88
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ID = 3 ( 0478): 121.77 1.463 1.25 23.64

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
] NASHYD ( 3000D)] Area (ha)= 67.84  Curve Number
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.62

Unit Hyd Qpeak (cms)= 0.442

PEAK FLOW (cms)=  0.381 (i)

TIME TO PEAK (hrs)= 4.750

RUNOFF VOLUME (mm)= 22.548

TOTAL RAINFALL  (mm)= 66.029

RUNOFF COEFFICIENT = 0.341

(i) PEAK FLOW DOES NOT

407 TWY - WC (4hr CHI) - DUF

INCLUDE BASEFLOW IF ANY.

(CN)= 71.0

| CALIB |
| STANDHYD ( 30002)| Area (ha)= 0.98
|ID= 1 DT=15.0 min | Total Imp(%)= 73.00 Dir. Conn.(%)= 62.00
IMPERVI0OUS PERVIOUS (1)
Surface Area (ha)= 0.72 0.26
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 80.83 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 115.42 63.96
over (min) 15.00 15.00
Storage Coeff. (min)= 2.12 (i) 12.51 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.19 0.03 0.228 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 64.03 28.66 50.58
TOTAL RAINFALL  (mm)= 66.03 66.03 66.03
RUNOFF COEFFICIENT = 0.97 0.43 0.77
***%%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0487)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 30001): 67.84 0.381 4.75 22.55
+ 1D2= 2 ( 30002): 0.98 0.228 1.25 50.58
ID = 3 ( 0487): 68.82 0.384 4.00 22.95
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 310D)] Area (ha)= 101.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.64
Unit Hyd Qpeak (cms)= 0.655
PEAK FLOW (cms)=  0.583 (i)
TIME TO PEAK (hrs)= 4.750
RUNOFF VOLUME (mm)= 23.250
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TOTAL RAINFALL  (mm)=
RUNOFF COEFFICIENT

(i) PEAK FLOW DOES NOT

407 TWY - WC (4hr CHI) - DUF

66.029
0.352

INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3102)] Area (ha)= 1.58
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.19 0.40
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 102.63 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 115.42 65.42
over (min) 15.00 15.00
Storage Coeff. (min)= 2.45 (i) 12.75 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.33 0.05 0.379 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 64.03 29.33 51.88
TOTAL RAINFALL  (mm)= 66.03 66.03 66.03
RUNOFF COEFFICIENT = 0.97 0.44 0.79
***%% WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0493)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3101): 101.28 0.583 4.75 23.25
+ 1D2= 2 ( 3102): 1.58 0.379 1.25 51.88
ID = 3 ( 0493): 102.86 0.588 4.00 23.69
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 340D)] Area (ha)= 109.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00
———————————————————— U.H. Tp(hrs)= 3.33
unit Hyd Qpeak (cms)= 0.852
PEAK FLOW (cms)=  0.754 (i)
TIME TO PEAK (hrs)= 5.250
RUNOFF VOLUME (mm)= 23.295
TOTAL RAINFALL  (mm)= 66.029
RUNOFF COEFFICIENT =  0.353

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3402)| Area (ha)= 0.43
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.32 0.11
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 53.54 40.00
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Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 115.42 63.37
over (min) 15.00 15.00
Storage Coeff. (min)= 1.66 (i) 12.09 (ii)
unit Hyd. Tpeak (min)= 15.00 15.00
unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.09 0.01 0.103 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 64.03 28.57 51.61
TOTAL RAINFALL  (mm)= 66.03 66.03 66.03
RUNOFF COEFFICIENT = 0.97 0.43 0.78
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0499)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3401): 109.28 0.754 5.25 23.30
+ 1D2= 2 ( 3402): 0.43 0.103 1.25 51.61
ID = 3 ( 0499): 109.71 0.754 5.25 23.41
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 350D)] Area (ha)= 95.96 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00
———————————————————— U.H. Tp(hrs)= 3.11
Unit Hyd Qpeak (cms)= 0.801
PEAK FLOW (cms)= 0.663 (i)
TIME TO PEAK (hrs)= 5.000
RUNOFF VOLUME (mm)= 21.912
TOTAL RAINFALL  (mm)= 66.029
RUNOFF COEFFICIENT = 0.332

(i) PEAK FLOW DOES NOT 1

| CALIB |

| STANDHYD ( 3502)] Area

|1ID= 1 DT=15.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m)=

Mannings n

Max.EFff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK  (hrs)=
RUNOFF VOLUME  (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT =
*xxxx WARNING: STORAGE COEFF.

NCLUDE BASEFLOW IF ANY.

(ha)= 1.83
Imp(%)= 75.00 Dir. Conn.(%)=
IMPERVIOUS PERVIOUS (i)
1.37 0.46
2.00 5.00
1.00 1.00
110.45 40.00
0.013 0.250
115.42 63.37
15.00 15.00
2.56 (ii) 12.99 (ii)
15.00 15.00
0.11 0.08
0.38 0.06
1.25 1.25
64.03 28.56
66.03 66.03
0.97 0.43

IS SMALLER THAN TIME STEP!

65.00

*TOTALS*

0.437 (iii)
1.25
51.61
66.03
0.78
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(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0503)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3501): 95.96 0.663 5.00 21.91
+ 1D2= 2 ( 3502): 1.83 0.437 1.25 51.61
ID = 3 ( 0503): 97.79 0.663 5.00 22.47

NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 380D)] Area (ha)= 203.73 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.44

Unit Hyd Qpeak (cms)= 1.425

PEAK FLOW (cms)= 1.186 (i)

TIME TO PEAK (hrs)= 4.500

RUNOFF VOLUME (mm)= 21.864

TOTAL RAINFALL  (mm)= 66.029

RUNOFF COEFFICIENT = 0.331

(i) PEAK FLOW DOES NOT

| CALIB |
| STANDHYD ( 3802)]| Area (ha)= 3.74
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 2.81 0.94
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 157.90 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 115.42 72.04
over (min) 15.00 15.00
Storage Coeff. (min)= 3.17 (i1) 13.08 (ii)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.77 0.13 0.904 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 64.03 31.73 52.72
TOTAL RAINFALL  (mm)= 66.03 66.03 66.03
RUNOFF COEFFICIENT = 0.97 0.48 0.80
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!

CN* 75.0

CN PROCEDURE SELECTED

INCLUDE BASEFLOW IF ANY.

FOR PERVIOUS LOSSES:

la = Dep. Storage (Above)

TIME STEP (DT) SHOULD

BE SMALLER OR EQUAL

)
THAN THE STORAGE COEFFICIENT.
) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| ADD HYD ( 0514)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3801): 203.73 1.186 4.50 21.86
+ 1D2= 2 ( 3802): 3.74 0.904 1.25 52.72
ID = 3 ( 0514): 207.47 1.211 4.00 22.42
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NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 390D)] Area (ha)= 277.61 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 3.25

Unit Hyd Qpeak (cms)= 1.458

PEAK FLOW (cms)=  1.234 (i)

TIME TO PEAK (hrs)= 5.250

RUNOFF VOLUME (mm)= 21.885

TOTAL RAINFALL  (mm)= 66.029

RUNOFF COEFFICIENT = 0.331

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3902)]| Area (ha)= 0.87
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.65 0.22
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 76.16 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 115.42 63.37
over (min) 15.00 15.00
Storage Coeff. (min)= 2.05 (i1) 12.48 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.18 0.03 0.208 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 64.03 28.56 51.61
TOTAL RAINFALL  (mm)= 66.03 66.03 66.03
RUNOFF COEFFICIENT = 0.97 0.43 0.78
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0520)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3901): 277.61 1.234 5.25 21.88
+ 1D2= 2 ( 3902): 0.87 0.208 1.25 51.61
ID = 3 ( 0520): 278.48 1.234 5.25 21.98
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Vv \Y 1 SSSSS U U A L
\% \Y 1 SS U U A A L
vV Vv | SS U U AAAAA L
vV Vv 1 SS U u A A L
W | SSSSS  UUUUU A A LLLLL
000 TTTTT TTTTT H H Y Y M M 000 ™
0 0 T T H H YY MM MM O 0
0 ] T T H H Y M M 0 0
000 T T H H Y M M 000
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Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

#xkxx DETALTLED OUTPUT *wess

Input  Filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output TFilename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\c8d67c86-ffd2-4dfb-a96e-fb2d55da9e8
5\scenar

Summary Filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\c8d67c86-ffd2-4dfb-a96e-fb2d55da9e8
5\scenar

DATE: 10/07/2016 TIME: 09:48:07
USER:

COMMENTS:

| CHICAGO STORM | IDF curve parameters: A= 966.620

| Ptotal= 73.05 mm | B= 1.507
———————————————————— C= 0.723
used in: INTENSITY = A / (t + B)”C
Duration of storm = 4.00 hrs
Storm time step = 15.00 min
Time to peak ratio = 0.33

The CORRELATION coefficient is = 0.9996

TIME INPUT INT. TAB. INT.
(min) (mm/hr) (mm/Zhr)
5. 268.60 249.56
10. 165.50 165.26
15. 124.70 127.32
30. 76.90 79.78
60. 47.40 49.19
120. 29.20 30.07
360. 13.60 13.67
720. 8.40 8.29
1440. 5.20 5.03
TIME RAIN | TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr | hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.25 6.59 | 1.25 127.32 | 2.25 10.38 | 3.25 6.28
0.50 8.27 | 1.50 29.08 | 2.50 8.83 | 3.50 5.76
0.75 11.58 | 1.75 17.23 | 2.75 7.73 | 3.75 5.34
1.00 23.14 ] 2.00 12.80 ] 3.00 6.91 | 4.00 4.98
| CALIB |
| NASHYD ( 0801)] Area (ha)= 116.91 Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

-------------------- U.H. Tp(hrs)= 1.43
Unit Hyd Qpeak (cms)= 1.396

PEAK FLOW (cms)=  1.308 (i)
TIME TO PEAK (hrs)=  4.000
RUNOFF VOLUME (m)= 26.794
TOTAL RAINFALL  (mm)= 73.050
RUNOFF COEFFICIENT = 0.367
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 0802)] Area (ha)= 4.86
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 3.64 1.22
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 180.00 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 127.32 77.72
over (min) 15.00 15.00
Storage Coeff. (min)= 3.30 (i) 12.91 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 1.11 0.18 1.291 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 71.05 34._47 58.25
TOTAL RAINFALL  (mm)= 73.05 73.05 73.05
RUNOFF COEFFICIENT = 0.97 0.47 0.80
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0478)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0801): 116.91  1.308 4.00 26.79
+ 1D2= 2 ( 0802): 4.86 1.291 1.25 58.25
ID = 3 ( 0478): 121.77 1.670 1.25 28.05
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 30001) ] Area (ha)= 67.84 Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
-------------------- U.H. Tp(hrs)= 2.62
Unit Hyd Qpeak (cms)= 0.442
PEAK FLOW (cms)=  0.455 (i)
TIME TO PEAK (hrs)= 4.750
RUNOFF VOLUME (mm)= 26.890
TOTAL RAINFALL  (mm)= 73.050
RUNOFF COEFFICIENT = 0.368

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 30002)]| Area (ha)= 0.98
|ID= 1 DT=15.0 min | Total Imp(%)= 73.00 Dir. Conn.(%)= 62.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.72 0.26
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 80.83 40.00
Mannings n = 0.013 0.250
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Max.EFf. Inten.(mm/hr)= 127.32 76.08
over (min) 15.00 15.00
Storage Coeff. (min)= 2.04 (i) 11.73 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.21 0.04 0.256 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 71.05 33.73 56.86
TOTAL RAINFALL (mm)= 73.05 73.05 73.05
RUNOFF COEFFICIENT = 0.97 0.46 0.78
***x** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0487)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 30001): 67.84 0.455 4.75 26.89
+ 1D2= 2 ( 30002): 0.98 0.256 1.25 56.86
ID = 3 ( 0487): 68.82 0.457 4.00 27.32
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 310D)] Area (ha)= 101.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
-------------------- U.H. Tp(hrs)= 2.64
Unit Hyd Qpeak (cms)= 0.655
PEAK FLOW (cms)=  0.694 (i)
TIME TO PEAK (hrs)= 4.750
RUNOFF VOLUME (mm)= 27.691
TOTAL RAINFALL (mm)=73.050
RUNOFF COEFFICIENT = 0.379

(i) PEAK FLOW DOES NOT

| CALIB |

| STANDHYD ( 3102)] Area

|ID= 1 DT=15.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length

(m=

Mannings n

Max.Eff._Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME (mm)=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT =

*x*%% WARNING: STORAGE COEFF
(i) CN PROCEDURE SELE
CN* = 72.0

INCLUDE BASEFLOW IF ANY.

(ha)= 1.58
Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
1.19 0.40
2.00 5.00
1.00 1.00
102.63 40.00
0.013 0.250
127.32 77.72
15.00 15.00
2.36 (i) 11.97 (i)
15.00 15.00
0.11 0.08
*TOTALS*
0.36 0.06 0.425 (iii)
1.25 1.25 1.25
71.05 34.47 58.25
73.05 73.05 73.05
0.97 0.47 0.80

IS SMALLER THAN TIME STEP!

CTED FOR PERVIOUS LOSSES:
la = Dep. Storage (Above)
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407 TWY - WC (4hr CHI) - DUF

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0493)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3101): 101.28 0.694 4.75 27.69
+ 1D2= 2 ( 3102): 1.58 0.425 1.25 58.25
ID = 3 ( 0493): 102.86 0.699 4.00 28.16
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3401)] Area (ha)= 109.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00
-------------------- U.H. Tp(hrs)= 3.33
Unit Hyd Qpeak (cms)= 0.852
PEAK FLOW (cms)=  0.898 (i)
TIME TO PEAK (hrs)= 5.250
RUNOFF VOLUME (mm)= 27.745
TOTAL RAINFALL  (mm)= 73.050
RUNOFF COEFFICIENT = 0.380

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3402)]| Area (ha)= 0.43
|ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.32 0.11
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 53.54 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 127.32 75.39
over (min) 15.00 15.00
Storage Coeff. (min)= 1.59 (i) 11.32 (i)
unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.10 0.02 0.116 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 71.05 33.62 57.94
TOTAL RAINFALL  (mm)= 73.05 73.05 73.05
RUNOFF COEFFICIENT = 0.97 0.46 0.79

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

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0499)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3401): 109.28 0.898 5.25 27.75
+ 1D2= 2 ( 3402): 0.43 0.116 1.25 57.94
ID = 3 ( 0499): 109.71  0.898 5.25 27.86
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
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| CALIB |

| NASHYD ( 3501)] Area (h

|1ID= 1 DT=15.0 min | la (m

-------------------- U.H. Tp(hr
Unit Hyd Qpeak (cms)= 0.8
PEAK FLOW (cms)= 0.7
TIME TO PEAK (hrs)= 5.0
RUNOFF VOLUME (mm)= 26.1
TOTAL RAINFALL (mm)= 73.0
RUNOFF COEFFICIENT = 0.3
(i) PEAK FLOW DOES NOT INCLU

407 TWY - WC (4hr CHI) - DUF

95.96
5.00
3.11

a)=
m)=
S)=

01

# of Li

91
00
63
50
58

@

DE BASEFLOW IF ANY.

Curve Number

(CN)= 70.0
near Res.(N)= 2.00

| CALIB |
| STANDHYD ( 3502)] Area (ha)= 1.83
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.37 0.46
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 110.45 40.00
Mannings n = 0.013 0.250
Max.EFff._Inten.(mm/hr)= 127.32 75.39
over (min) 15.00 15.00
Storage Coeff. (min)= 2.46 (ii) 12.19 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.42 0.07 0.489 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 71.05 33.62 57.95
TOTAL RAINFALL  (mm)= 73.05 73.05 73.05
RUNOFF COEFFICIENT = 0.97 0.46 0.79
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0503)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3501): 95.96 0.791 5.00 26.16
+ 1D2= 2 ( 3502): 1.83 0.489 1.25 57.95
ID = 3 ( 0503): 97.79 0.791 5.00 26.76
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3801)] Area (ha)= 203.73  Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.44
Unit Hyd Qpeak (cms)= 1.425
PEAK FLOW (cms)=  1.417 (i)
TIME TO PEAK (hrs)= 4.500
RUNOFF VOLUME (mm)= 26.106
TOTAL RAINFALL  (mm)= 73.050
RUNOFF COEFFICIENT = 0.357
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(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3802)] Area (ha)= 3.74
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 2.81 0.94
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 157.90 40.00
Mannings n = 0.013 0.250
Max.Eff._Inten.(mm/hr)= 127.32 85.22
over (min) 15.00 15.00
Storage Coeff. (min)= 3.05 (i) 12.31 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.85 0.16 1.014 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 71.05 37.15 59.18
TOTAL RAINFALL (mm)= 73.05 73.05 73.05
RUNOFF COEFFICIENT = 0.97 0.51 0.81
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0514)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3801): 203.73 1.417 4.50 26.11
+ 1D2= 2 ( 3802): 3.74 1.014 1.25 59.18
ID = 3 ( 0514): 207.47 1.444 4.00 26.70
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
] NASHYD ( 390D)] Area (ha)= 277.61 Curve Number (CN)= 70.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 3.25
Unit Hyd Qpeak (cms)= 1.458
PEAK FLOW (cms)=  1.474 (i)
TIME TO PEAK (hrs)=  5.250
RUNOFF VOLUME (mm)= 26.131
TOTAL RAINFALL (mm)=73.050
RUNOFF COEFFICIENT = 0.358

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3902)] Area (ha)= 0.87
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 0.65 0.22
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 76.16 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 127.32 75.39
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over (min) 15.00 15.00
Storage Coeff. (min)= 1.97 (ii) 11.70 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.20 0.03 0.233 (iii)
TIME TO PEAK (hrs)= 1.25 1.25 1.25
RUNOFF VOLUME (mm)= 71.05 33.62 57.94
TOTAL RAINFALL (mm)= 73.05 73.05 73.05
RUNOFF COEFFICIENT = 0.97 0.46 0.79
***%%x WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0520)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 3901): 277.61 1.474 5.25 26.13
+ 1D2= 2 ( 3902): 0.87 0.233 1.25 57.94
ID = 3 ( 0520): 278.48 1.474 5.25 26.23
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
Y Y 1 SSSSSs U U A L
\Y \% 1 SS U u AA L
AR 1 SS U U AAAAA L
LAY 1 ss u u A A L
A% | SSSSS UUUW A A LLLLL
000  TTTTT TTTTT H H'Y Y M M 000 ™
0O O T T H H YY MMMM O O
0O O T T H H Y M M O O
000 T T H H Y M M 000

Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.

E R

DETAILED OUTPUT *****

Input  filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat

Output Tfilename:
C:\Users\p002311c\AppData\Local\CEG\V0O3\d6ada9ac-d485-4e15-be02-671e9e98a383\264cf819-484b-4e23-85b5-73968364a31
6\scenar

Summary filename:
C:\Users\p002311c\AppData\Local\CEG\VO3\d6ada9ac-d485-4e15-be02-671e9e98a383\264cf8f9-484b-4e23-85b5-73968364a31
6\scenar

DATE: 10/07/2016 TIME: 09:48:08

USER:

COMMENTS:
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407 TWY - WC (4hr CHI) - DUF
| Filename: C:\Users\p002311c\AppD
| ata\Local\Temp\
| b6559327-24d7-4fc0-b71d-a85219babec0\6b4e8188
| Comments: * REGIONAL DESIGN STORM

TIME RAIN TIME RAIN |* TIME RAIN | TIME RAIN
hrs mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.20 6.00 3.20 13.00 6.20 23.00 9.20 53.00
0.40 6.00 3.40 13.00 6.40 23.00 9.40 53.00
0.60 6.00 3.60 13.00 6.60 23.00 9.60 53.00
0.80 6.00 3.80 13.00 6.80 23.00 9.80 53.00
1.00 6.00 4.00 13.00 7.00 23.00 | 10.00 53.00
1.20 4.00 4.20 17.00 7.20 13.00 | 10.20 38.00
1.40 4.00 4.40 17.00 7.40 13.00 | 10.40 38.00
1.60 4.00 4.60 17.00 7.60 13.00 | 10.60 38.00
1.80 4.00 4.80 17.00 7.80 13.00 | 10.80 38.00
2.00 4.00 5.00 17.00 8.00 13.00 | 11.00 38.00
2.20 6.00 5.20 13.00 8.20 13.00 | 11.20 13.00
2.40 6.00 5.40 13.00 8.40 13.00 | 11.40 13.00
2.60 6.00 5.60 13.00 8.60 13.00 | 11.60 13.00
2.80 6.00 5.80 13.00 8.80 13.00 | 11.80 13.00
3.00 6.00 6.00 13.00 9.00 13.00 | 12.00 13.00
| CALIB |
| NASHYD ( 0801)] Area (ha)= 116.91 Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50

———————————————————— U.H. Tp(hrs)=  1.43
NOTE: RAINFALL WAS TRANSFORMED TO 15.0 MIN. TIME STEP.

—--—— TRANSFORMED HYETOGRAPH ----

TIME RAIN TIME RAIN TIME RAIN | TIME RAIN

hrs  mm/hr hrs mm/hr |* hrs mm/hr | hrs mm/hr
0.250 6.00 | 3.250 13.00 | 6.250 23.00 9.25 53.00
0.500 6.00 3.500 13.00 6.500 23.00 9.50 53.00
0.750 6.00 | 3.750 13.00 | 6.750 23.00 9.75 53.00
1.000 6.00 | 4.000 13.00 | 7.000 23.00 | 10.00 53.00
1.250 4.00 | 4.250 17.00 | 7.250 13.00 | 10.25 38.00
1.500 4.00 4.500 17.00 7.500 13.00 10.50 38.00
1.750 4.00 | 4.750 17.00 | 7.750 13.00 | 10.75 38.00
2.000 4.00 | 5.000 17.00 | 8.000 13.00 | 11.00 38.00
2.250 6.00 | 5.250 13.00 | 8.250 13.00 | 11.25 13.00
2.500 6.00 5.500 13.00 8.500 13.00 11.50 13.00
2.750 6.00 | 5.750 13.00 | 8.750 13.00 | 11.75 13.00
3.000 6.00 | 6.000 13.00 | 9.000 13.00 | 12.00 13.00

Unit Hyd Qpeak (cms)= 1.396

PEAK FLOW (cms)=  5.711 (i)
TIME TO PEAK (hrs)= 11.750
RUNOFF VOLUME (mm)= 137.064
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = 0.647

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD ( 0802)] Area (ha)= 4.86
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (1)
1.22

Surface Area (ha)= 3.64 .
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 180.00 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 53.00 66.65
over (min) 15.00 15.00
Storage Coeff. (min)= 4.69 (i) 14.91 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.07

*TOTALS*
Page 41



407 TWY - WC (4hr CHI) - DUF

PEAK FLOW (cms)= 0.47 0.22 0.685 (iii)
TIME TO PEAK (hrs)= 10.00 10.00 10.00
RUNOFF VOLUME (mm)= 210.00 155.72 191.00
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 0.99 0.73 0.90
***%* WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0478)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 0801): 116.91 5.711 11.75 137.06
+ 1D2= 2 ( 0802): 4.86 0.685 10.00 191.00
ID = 3 ( 0478): 121.77 5.972 11.00 139.22
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3000D) | Area (ha)= 67.84  Curve Number (CN)= 71.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.62
Unit Hyd Qpeak (cms)= 0.442
PEAK FLOW (cms)=  2.151 (i)
TIME TO PEAK (hrs)= 12.500
RUNOFF VOLUME (mm)= 137.555
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = 0.649

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 30002)| Area (ha)= 0.98
|1ID= 1 DT=15.0 min | Total Imp(%)= 73.00 Dir. Conn.(%)= 62.00
IMPERVI0OUS PERVIOUS (i)
Surface Area (ha)= 0.72 0.26
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 80.83 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 53.00 66.55
over (min) 15.00 15.00
Storage Coeff. (min)= 2.90 (i1) 13.12 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.09 0.05 0.138 (iii)
TIME TO PEAK (hrs)= 9.75 10.00 10.00
RUNOFF VOLUME (mm)= 210.00 153.99 188.71
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 0.99 0.73 0.89

*xxxx WARNING: STORAGE COEFF.

IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
ii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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| ADD HYD ( 0487)]
| 1+ = 3 | AREA QPEAK TPEAK R.V.
———————————————————— (ha) (cms) (hrs) (mm)
ID1= 1 ( 30001): 67.84 2.151 12.50 137.56
+ 1D2= 2 ( 30002): 0.98 0.138 10.00 188.71
ID = 3 ( 0487): 68.82 2.168 12.00 138.28
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 310D)] Area (ha)= 101.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.64
Unit Hyd Qpeak (cms)= 0.655
PEAK FLOW (cms)=  3.241 (i)
TIME TO PEAK (hrs)= 12.500
RUNOFF VOLUME (mm)= 139.795
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT =  0.659

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3102)]| Area (ha)=1.58
|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVI0OUS PERVIOUS (i)
Surface Area (ha)= 1.19 0.40
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 102.63 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 53.00 66.65
over (min) 15.00 15.00
Storage Coeff. (min)= 3.34 (i1) 13.56 (ii)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.15 0.07 0.223 (iii)
TIME TO PEAK (hrs)= 9.75 10.00 10.00
RUNOFF VOLUME (mm)= 210.00 155.72 190.99
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 0.99 0.73 0.90
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 72.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0493)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3101): 101.28 3.241 12.50 139.79
+ 1D2= 2 ( 3102): 1.58 0.223 10.00 190.99
ID = 3 ( 0493): 102.86  3.269 12.00 140.58
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3401)]| Area (ha)= 109.28 Curve Number (CN)= 72.0
|1ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00
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———————————————————— U.H. Tp(hrs)= 3.33

Unit Hyd Qpeak (cms)= 0.852

PEAK FLOW (cms)=  4.092 (i)
TIME TO PEAK  (hrs)= 13.000
RUNOFF VOLUME (nm)= 140.065
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = 0.661

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

CALIB |
STANDHYD (  3402)| Area (ha)= 0.43
ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00

IMPERVIOUS PERVIOUS (1)
0.11

Surface Area (ha)= 0.32 .
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 53.54 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 53.00 66.14
over (min) 15.00 15.00
Storage Coeff. (min)= 2.26 (i) 12.52 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.04 0.02 0.061 (iii)
TIME TO PEAK (hrs)= 9.75 10.00 10.00
RUNOFF VOLUME (mm)= 210.00 153.76 190.30
TOTAL RAINFALL (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 0.99 0.73 0.90
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0499)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.

-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3401): 109.28 4.092 13.00 140.07

+ 1D2= 2 ( 3402): 0.43 0.061 10.00 190.30

ID = 3 ( 0499): 109.71  4.092 13.00 140.26
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

| CALIB |
| NASHYD ( 350D)]| Area (ha)= 95.96 Curve Number (CN)= 70.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 2.00

———————————————————— U.H. Tp(hrs)= 3.11
Unit Hyd Qpeak (cms)= 0.801

PEAK FLOW (cms)=  3.677 (i)
TIME TO PEAK (hrs)= 12.750
RUNOFF VOLUME (mm)= 135.586
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = 0.640

(i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.

| CALIB |
| STANDHYD ( 3502)] Area  (ha)= 1.83
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407 TWY - WC (4hr CHI) - DUF

|1ID= 1 DT=15.0 min | Total Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS PERVIOUS (i)
Surface Area (ha)= 1.37 0.46
Dep. Storage (mm)= 2.00 5.00
Average Slope )= 1.00 1.00
Length (m)= 110.45 40.00
Mannings n = 0.013 0.250
Max.EFff.Inten.(mm/hr)= 53.00 66.14
over (min) 15.00 15.00
Storage Coeff. (min)= 3.50 (i) 13.75 (i)
Unit Hyd. Tpeak (min)= 15.00 15.00
Unit Hyd. peak (cms)= 0.11 0.08
*TOTALS*
PEAK FLOW (cms)= 0.18 0.08 0.258 (iii)
TIME TO PEAK (hrs)= 9.75 10.00 10.00
RUNOFF VOLUME (mm)= 210.00 153.76 190.31
TOTAL RAINFALL  (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 0.99 0.73 0.90
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 71.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0503)]
| 1+ 2= 3 AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3501): 95.96 3.677 12.75  135.59
+ 1D2= 2 ( 3502): 1.83 0.258 10.00 190.31
ID = 3 ( 0503): 97.79 3.678 12.75 136.61
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 3801)]| Area (ha)= 203.73 Curve Number (CN)= 70.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 2.44
Unit Hyd Qpeak (cms)= 1.425
PEAK FLOW (cms)=  6.744 (i)
TIME TO PEAK (hrs)= 12.250
RUNOFF VOLUME (mm)= 135.293
TOTAL RAINFALL  (mm)= 212.000
RUNOFF COEFFICIENT = 0.638

(i) PEAK FLOW DOES NOT

| CALIB |

| STANDHYD ( 3802)] Area

|ID= 1 DT=15.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length (m)=

Mannings n

Max.EFff.Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=

INCLUDE BASEFLOW IF ANY.

(ha)= 3.74
Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS  PERVIOUS (i)
2.81 0.94
2.00 5.00
1.00 1.00
157.90 40.00
0.013 0.250
53.00 68.11
15.00 15.00
4.33 (ii) 14.46 (ii)
15.00 15.00
0.11 0.07
*TOTALS*
0.36 0.17 0.532 (iii)

Page 45



407 TWY - WC (4hr CHI) - DUF

TIME TO PEAK (hrs)= 10.00 10.00 10.00
RUNOFF VOLUME (mm)= 210.00 161.55 193.04
TOTAL RAINFALL (mm)= 212.00 212.00 212.00
RUNOFF COEFFICIENT = 0.99 0.76 0.91
***** WARNING: STORAGE COEFF. 1S SMALLER THAN TIME STEP!
(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.
(iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
| ADD HYD ( 0514)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3801): 203.73 6.744 12.25 135.29
+ 1D2= 2 ( 3802): 3.74 0.532 10.00 193.04
ID = 3 ( 0514): 207.47 6.844 12.00 136.33
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
| CALIB |
| NASHYD ( 390D)]| Area (ha)= 277.61 Curve Number (CN)= 70.0
|ID= 1 DT=15.0 min | la (mm)= 5.00 # of Linear Res.(N)= 1.50
———————————————————— U.H. Tp(hrs)= 3.25
Unit Hyd Qpeak (cms)= 1.458
PEAK FLOW (cms)= 7.217 (i)
TIME TO PEAK (hrs)= 13.000
RUNOFF VOLUME (mm)= 135.421
TOTAL RAINFALL (mm)= 212.000
RUNOFF COEFFICIENT =  0.639

(i) PEAK FLOW DOES NOT 1

| CALIB |

| STANDHYD ( 3902)] Area

|ID= 1 DT=15.0 min | Total
Surface Area (ha)=
Dep. Storage (mm)=
Average Slope )=
Length (m)=

Mannings n

Max.EFff. Inten.(mm/hr)=
over (min)
Storage Coeff. (min)=
Unit Hyd. Tpeak (min)=
Unit Hyd. peak (cms)=

PEAK FLOW (cms)=
TIME TO PEAK (hrs)=
RUNOFF VOLUME ()=
TOTAL RAINFALL  (mm)=

RUNOFF COEFFICIENT
*xxx* WARNING: STORAGE COEFF.

NCLUDE BASEFLOW IF ANY.

(ha)= 0.87
Imp(%)= 75.00 Dir. Conn.(%)= 65.00
IMPERVIOUS  PERVIOUS (i)
0.65 0.22
2.00 5.00
1.00 1.00
76.16 40.00
0.013 0.250
53.00 66.14
15.00 15.00
2.80 (ii) 13.05 (ii)
15.00 15.00
0.11 0.08
*TOTALS*
0.08 0.04 0.123 (iii)
9.75 10.00 10.00
210.00 153.76 190.31
212.00 212.00 212.00
0.99 0.73 0.90

IS SMALLER THAN TIME STEP!

(i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:

CN* 71.0 1

a = Dep. Storage (Above)

(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFICIENT.

G

i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
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407 TWY - WC (4hr CHI) - DUF

| ADD HYD ( 0520)]
| 1+ 2= 3 | AREA QPEAK TPEAK R.V.
-------------------- (ha) (cms) (hrs) (mm)
ID1= 1 ( 3901): 277.61  7.217 13.00 135.42

+ 1D2= 2 ( 3902): 0.87 0.123 10.00 190.31

ID = 3 ( 0520): 278.48 7.217 13.00 135.59
NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

FINISH
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APPENDIX D

HYDROLOGIC ANALYSIS — TRANSITWAY AREAS
POST-DEVELOPMENT CONDITION




APPENDIX D: Hydrologic Analysis Transitway Areas - Post-Development Condition

Figure 4.1: Drainage Area Map — Rouge (delineation of 407 TWY sub-areas) (Appendix D)
Figure 4.2: Drainage Area Map — Petticoat and Duffins (delineation of 407 TWY sub-areas) (Appendix D)
SK-2: Hydrologic modelling 407 TWY Sub-Areas — Post-Development Condition

Hydrologic Analysis - Post-Development Condition Without SWM

Table 4.2: Mo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>