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1 INTRODUCTION

1.1. BACKGROUND

This report provides functional servicing design and stormwater management information in
support of the site plan application for the proposed residential development located at 5150 Ninth
Line, hereafter referred to as the subject property.

The development concepts contained in this report are an extension of the information contained
within the following reports:

¢ Ninth Line South Urban Design Study by NAK Design Strategies (2019)
e Ninth Line Lands Scoped Subwatershed Study by Wood (2018)
¢ Ninth Line Lands: Servicing Strategy Report by Region of Peel (2016)

This study presents the recommended stormwater management and municipal servicing scheme
for the development of the subject property. This report is also applicable for any future revisions
to the site plan, assuming the revisions are minor and in general conformance with the concepts
outlined herein.

The information presented in this report conforms to the following guidelines:

e City of Mississauga T&W Development Requirements

e Region of Peel Public Works Design, Specifications & Procedures Manual

e Stormwater Management Planning and Design Manual by the Ministry of Environment
(MOE)

1.2. SUBJECT PROPERTY

The subject property is approximately 4.33 ha in size including the setback and MTO buffer, and
3.85 ha not including these features. The site currently consists mainly of agricultural land with a
veterinary hospital and various residential properties. The site is bounded by an existing woodlot
to the north, Ninth Line to the east, a holdout property to the south and Highway 407 ETR to the
west.

1.3. LAND USE

The proposed land use consists of primarily low-rise residential (townhouses) with supporting roads
and amenity spaces. A public right-of-way is proposed to connect to Ninth Line which will ultimately
extend through the properties to the south. The western portion of the property is designated as
a future transitway corridor. A City-owned buffer block is proposed along the existing woodlot at
the northern limit of the property.
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2 GRADING & ROADS

The site grading design considers the following objectives and constraints:

Conform to City of Mississauga grading criteria

Match existing boundary conditions

Minimize cut and fill operations and work towards a balanced site
Provide overland flow conveyance for major storm conditions
Provide minimum cover on proposed servicing

Refer to Drawing 1, “Site Grading,” and Drawings 2A and 2B “Grading Cross Sections,” for
additional grading details.

2.1.1. RETAINING WALLS & NOISE BARRIERS

Where required, retaining walls are proposed limit of the adjacent holdout property, 5170 Ninth
Line. This is unavoidable due to constraints with required grading of the public road and the
maximum allowable grade difference across the proposed townhouse units in relation to the high
existing ground on the adjacent property. A retaining wall is also proposed along the Heritage
House property to the south to keep the site’s drainage self-contained per City requirements.

Noise barriers are proposed for Blocks 4, 19 and 20, in accordance with recommendations prepared
by YCA Engineering. Refer to the Acoustic Report for further information. In some cases, an
acoustic fence on top of retaining wall is required to achieve the total barrier height.

2.1.2. WOODLOT BUFFER REGRADING & RESTORATION

It is proposed to regrade within the existing buffer at the northern limit of the development,
adjacent to the existing woodlot. There are several existing man-made depressions in this area
which have no positive drainage outlets resulting in small pool features. In general, the area is
poorly graded which results in ponded areas. It is noted that the existing homeowner of 5170 Ninth
Line has also identified problems with flooding on his lot.

As part of the development works, it is proposed to regrade within the buffer area to recreate and
improve the existing pool features to provide a more suitable habitat for amphibian species. Due
to grading and servicing constraints within the development, the proposed condo road in this area
will be higher than the buffer, blocking incoming woodlot drainage from the north. As the external
drainage is municipally owned, the drainage will be conveyed by a separate clean water sewer
(refer to Section 3.3). Two ditch inlet catchbasins sized to capture flows from the 100-year storm
event are proposed along the buffer to prevent the area from flooding during large storm events.
This will also reduce or eliminate flooding issues on the adjacent holdout property. For emergency
overflow situations (i.e. events larger than the 100-year storm) overland flow will be conveyed
downstream via the proposed condo roads. Easements will be provided in favour of the City over
these roads to ensure perpetual conveyance of overland flow.

Although the condo road runs parallel with the buffer block, all roadway and sidewalk drainage will
be self-contained and no contaminated runoff from the road will be directed to the buffer block or
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proposed pool features. These will strictly be fed by incoming clean drainage from the woodlot, as
well as a small 2.8m landscape buffer between the road and the buffer block.

Salt from future roadway deicing activities has been identified as a potential contaminant for the
proposed features. As the condo road in this area is not a through-road and is expected to have
minimal, low-speed traffic, spray is not anticipated to be an issue. If necessary, alternative methods
of deicing can be implemented in this area which will be maintained by the condo corporation, not
City forces. To reiterate, the sidewalk will drain towards the road so any contaminated water or
snowmelt would drain back towards the roadway storm sewers.

2.1.3. ROADS

A public 20m right-of-way is proposed in accordance with City standard 2211.070 which will
connect to Ninth Line. Prior to completion of the Ninth Line EA and road widening (estimated
construction date of 2023), the public road will match into the existing pavement and curbs. The
proposed public right-of-way will be extended south through the future developments west of Ninth
Line.

Typical condo roads will feature 7m wide pavement and are sized sufficiently to accommodate
proposed services and utilities, as well as to convey overland flow for major storm conditions.
Where on street parking is required, wider pavement is proposed to accommodate two travel lanes
in addition to a parking lane.

Refer to Drawing 4, “"ROW Cross Sections,” for additional details regarding rights-of-way and
typical cross sections.
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3 STORM SERVICING AND STORMWATER MANAGEMENT

3.1. MODELLING APPROACH

A PC SWMM model was selected in place of the previously completed Visual OTTHYMO model to
provide a better evaluation of the existing target flows, system performance and the impact of
post-development conditions on the existing storm infrastructure on Ninth Line. The PC SWMM
model can better assess the system hydraulics and major and minor system flows on the Ninth
Line ROW.

PCSWMM includes several hydrology methods to simulate rainfall-runoff responses. The hydrology
method selected for this study is the Rainfall/Runoff process simulation with dynamic flow routing
for the hydraulic component (i.e. pipes / overland flow). The 4-hour Chicago design storm
distribution with five-minute time steps was considered appropriate to use for the site since it will
have a high peak and provide more conservative flows. The City of Mississauga intensity-duration-
frequency (IDF) curves were used to develop the design storm time series. Refer to Section 3.2
and Section 3.3 for further information used in establishing existing and proposed subcatchment,
major and minor system characteristics.

A dual drainage model was developed for subject lands, including the existing Ninth Line right-of-
way and sewers. The interaction between the major and minor system flow was modelled by using
catchbasin capture curves from City of Toronto Infoworks CB Basement Flooding Model Studies
Guidelines (October 2014). Capture curves represent the amount of flow captured into the minor
system based on major system flow depths. Flat grade horizontal bar fishbone, gentle grade
horizontal bar fishbone and sag horizontal bar fishbone curves were utilized where appropriate on
the Ninth Line ROW and in the proposed development area. The catchbasin curves are multiplied
by the number of catchbasins in each ROW segment to get the total captured flow to the minor
system. Refer to Appendix A for additional information.

3.2. EXISTING STORM DRAINAGE

The site is within the Credit Valley Conservation Authority jurisdiction, within the Sawmill Creek
Subwatershed. There are no regulated features on the subject lands, although the woodlot and
wetlands to the north of the property are regulated features.

Existing drainage patterns for the subject property are shown on Drawing 5A, “Existing Storm
Drainage.” The majority of the property, as well as the woodlot to the north of the site drains to
the existing storm sewers on Ninth Line via several existing culverts, street catchbasins and ditch
inlet catchbasins. The Ninth Line storm sewers appear to be adequately sized to convey the 10-
year storm event from the contributing areas. Included in the Appendix A are 10-year and 100-
year HGL for the existing condition. The southwest portion of the subject property drains
southwards overland to an existing storm sewer at Eglinton Avenue (total catchment area to
Eglinton is approximately 8.5 ha).

As noted above, a PC SWMM model was created to simulate the various return period event flows
from the site including the external areas and Ninth Line ROW. Since Ninth Line is the outfall for
the subject lands (including the 750mm storm sewer immediately south of the subject property),
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the model includes a minor, major and total combined flow location for comparison purposes. The
summary of flows was provided at three locations. Refer to Appendix A for PC SWMM Plan and

MH locations.

Table 1: System Performance Nodes and Corresponding Existing Areas

Minor System Major System
Junction Name Exll)srtal?riigale:sAt::: " Junction Name S:aiis:i:ggel‘l'\ﬁ-sege(?:) Location
EX_STM_MH4 4.74 EX_STM_MH4-S 4.74 Ups”eamsﬁlpm‘med
EX_MH1 15.36 EX_MH1-S 15.36 P;‘;F‘;?g’fgosr"fegtt&m
EX_STM_MH5 17.83 EX_STM_MH5-S 17.83 Dpor‘g’;ggre?g?tgf

The infiltration model used in the PC SWMM was the SCS curve number (CN) approach. Model
parameters were based on available land use / soil information and measurements. Table 2
provides the PC SWMM model input for the existing conditions simulation.

In order to account for the increase in runoff due to saturation of the catchment surface that would
occur for larger, less frequent storms, the adjustment factor was applied to the 100 year storm as
per City of Mississauga Stormwater Management Manual. Runoff Coefficients and updated
impervious areas are summarized in Table 3.

The results of the existing conditions model are illustrated graphically in Tables 4 and 5. Table 4

summarizes the major and minor system peak flows at each of the identified nodes; Table 5
summarizes the total flow (major plus minor) at the nodes.
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Initial
Surface . Abstractions
Area Area Soil Curve - Runoff
. slope Land Use Pervious/ -
Description [ha] [%] Group Number impervious Coefficient
[mm]
External “east”
woodlot area and 20% Meadow /
portion of 5170 Ninth 2.51 1 ¢ 80% Forest 4 > 0.20
Line
External “west”
woodlot and 20% Meadow /
agricultural area on 10.25 2:5 ¢ 80% Forest 74 > 0.20
5150 Ninth Line
Existing drainage on
5150 and 5104 Ninth | 2.04 1.5 C 20% Meadow / 82 5 0.20
. 80% Forest
Line
5170 Ninth Line
frontage on Ninth 0.35 1.5 C 75% IMP 74 5/1 0.65
Line
5150 Ninth Line
frontage on Ninth 0.29 1.5 C 50% IMP 74 5/1 0.55
Line
Ninth Line ROW to
existing 750mm 1.81 1.8 C 70% IMP 74 5/1 0.65
storm sewer
Table 3: Adjusted Runoff Coefficients
Area Adjusted Runoff
. Runoff Coefficient Coefficient (100-year Land Use
Description .
Return Period)
External “east” woodlot
area and portion of 5170 0.20 0.25 7% IMP
Ninth Line
External “west” woodlot
and agricultural area on 0.20 0.25 7% IMP
5150 Ninth Line
Existing drainage on 5150 o
and 5104 Ninth Line 0.20 0.25 7% IMP
5170 Ninth Line frontage o
on Ninth Line 0.65 0.80 85%
5150 NII’lth. Line .frontage 0.55 0.70 80%
on Ninth Line
Ninth Line ROW to
existing 750mm storm 0.65 0.80 85%
sewer
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Table 4: Existing Major and Minor System Flows

Minor System | Major System ey BT Minor System Major System
System System
Peak Flow Peak Flow T A e e Peak Flow Peak Flow
H 3 3 3 3
Design Event [m3/s] [m3/s] [m¥/s] [m3/s] [m3/s] [m?/s]
EX_STM_MH4 EX—ST':—MH“' EX_MH1 EX_MH1-S | EX_STM_MHS EX—ST':—MHs'
25mm 4hr storm 0.08 0.12 0.11 0.2 0.26 0.23
(1) 2yr 4hr Smin 0.12 0.22 0.16 0.37 0.42 0.40
Chicago
(2) 5yr 4hr 5min
A 0.16 0.32 0.21 0.54 0.61 0.59
(3) 10yr 4hr 0.20 0.41 0.27 0.69 0.76 0.78
5min Chicago
(4) 25yr 4hr 0.23 0.50 0.32 0.83 0.89 0.93
5min Chicago
(5) S0yr 4hr 0.26 0.58 0.37 0.95 0.98 1.07
5min Chicago
(6) 100yr 4hr
S Chicag 0.33 0.97 0.52 1.4 1.33 1.78

1 100-year storm impervious area was modelled based on adjusted runoff coefficients per City standard

Table 5: Total Existing System Flow

Total System | Total System Total System
. Peak Flow Peak Flow Peak Flow
Design Event [m3/s] [m3/s] [m3/s]

EX_STM_MH4 EX_MH1 EX_STM_MH5
25 mm 4hr storm 0.2 0.31 0.49
(1) 2yr 4hr 5min Chicago 0.34 0.53 0.82
(2) 5yr 4hr 5min Chicago 0.48 0.75 1.2
(3) 10yr 4hr 5min Chicago 0.61 0.96 1.54
(4) 25yr 4hr 5min Chicago 0.73 1.15 1.82
(5) 50yr 4hr 5min Chicago 0.84 1.32 2.05
(6) 100yr 4hr 5min Chicago 1.33 1.92 3.11
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The validity of the existing conditions model was assessed through comparison to the existing
studies for the subject lands. The Ninth Line Lands Scoped Subwatershed Study by Wood (2018)
established the following criteria for new pre-development flow targets in the Sawmill Creek
watershed (for the overall Ninth Line study area between Ninth Line and Highway 407). Please
refer to the excerpt from the SWS below:

Table 2.2.2 Stormwater Management Facility Sizing Criteria for Flood Control — Sixteen

Mile Creek Watershed
Quantity Component Cumulative Unitary Volume?!: Unitary Discharge
(m3/impervious ha) (m3/s/ha)
Sawmill Creek Subwatershed
5 Year 500 0.015
100 Year 800 0.050

While the subwatershed study flows are generally calculated using continuous modelling and
frequency analysis (and are typically lower than event-based modelling), it was found that the
existing conditions unit rates calculated based on the existing PC SWMM model were generally
higher than the subwatershed study results. This is due to a more detailed subcatchment
discretization (more, smaller catchments = lower time to peak = higher flows) compared to the
typically generalized, larger catchments used in the SWS study model.

Total Existing 5 Year flow at EX_MH1= 0.75m3/s
Total Area at EX_MH1= 15.36 ha
5 Year Unitary Discharge (PC SWMM) = 0.049 m3/s/ha (vs. 0.015 m3/s/ha)

Total Existing 100 Year flow at EX_MH1= 1.92 m3/s
Total Area at EX_MH1= 15.36 ha
5 Year Unitary Discharge (PC SWMM) = 0.125 m3/s/ha (vs. 0.050 m3/s/ha)

A verification Analysis was conducted for the last existing MH that was modelled:
Total Existing 5 Year flow at EX_STM_MH7=0.60 m3/s

Total Area at EX_STM_MH5= 26.87ha

5 Year Unitary Discharge (PC SWMM) = 0.022 m3/s/ha (vs. 0.015 m3/s/ha)
Total Existing 100 Year flow at EX_STM_MH7= 1.28m?3/s

Total Area at EX_STM_MH5= 26.87 ha
5 Year Unitary Discharge (PC SWMM) = 0.048 m3/s/ha (vs. 0.050 m3/s/ha)

A verification analysis will be conducted by the SWS consultant to demonstrate that the target
flows downstream continue to be met through provision of post-to-pre control on the subject lands.
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3.3. PROPOSED STORM SERVICING

The storm drainage concept for the site has been designed to maintain flows and contributing
drainage areas to the existing outlets on the site where possible and meet the existing targets
established in the preceding section. Storm sewers for the subject lands have been sized according
to the City of Mississauga sewer design criteria to convey flow for the 10-year storm, with the
exception of the designated clean water sewer which is sized to convey flow for the 100-year storm.

331 EXTERNAL DRAINAGE

External storm drainage from the municipal woodlot area to the north of the development and the
associated buffer block will be conveyed through a separate clean water storm sewer. No other
flows from the private block will be directed to this sewer; it is strictly for external conveyance.
Easements will be provided over the proposed condo roads in favour of the City for maintenance
access to their infrastructure.

A small external area from the adjacent holdout property located at 5170 Ninth Line will drain to
the proposed sewers. This is accounted for in the sewer design. No drainage from adjacent
properties is blocked by the proposed grading / development.

332 PUBLIC VS PRIVATE DRAINAGE

The public and private storm drainage for the development will be separated. The private drainage
will be self-contained and controlled by the proposed underground SWM tank within the proposed
amenity space. The public ROW drainage will be controlled by a superpipe within the ROW itself.
The superpipe does not provide any compensation for private drainage, only to control the ROW
flow to predevelopment rates. The southeast site plan block is not able to drain to the tank due to
grading and servicing constraints; however, this will be compensated by the private SWM tank in
the western condo block.

Refer to Drawing 5, “Storm Drainage,” for additional details.
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3.4. STORM WATER MANAGEMENT

341 WATER BALANCE / RECHARGE

To meet the design criteria described in the T&W Developments Requirements Manual, the first
5mm of runoff should be retained on-site. An annual water balance was established to determine
the runoff and infiltration volume under post development conditions with mitigation measures.
Based on the 4.23 ha site area, approximately 212m3 of runoff should be infiltrated / retained on
site.

Table 6: Infiltration Targets

Total
Proposed Target
X . Total Trench Proposed
Property Drainage Inﬁltrgtlon Length, L (m) Infiltration
Area (ha) (m?) Volume (m3)!
Private
Development 3.45
212 504 217
Public ROW —
Street A 0.78

1Based on detail on Drawing 403, trench dimensions are 1.2m (W) x 0.9m (H). Porosity of storage layer
assumed to be 0.4; therefore, volume=(L)x(W)x(H)x(0.4)

Details on infiltration trenches can be found on Drawing 1, “Site Grading.”

The infiltration galleries are approximately 504m long. The clear stone can vary in depth from
450mm to 650mm with native soil backfill depth from 400mm to 600mm. Calculations assumed
infiltration depth of 0.9m. Based on the minimum trench size, the water balance targets can be
met. Based on the results of the Hydrogeological Investigation by DS Consultants, and considering
that the majority of the site is being filled above existing grade, there is sufficient depth to the
water table for the relatively shallow infiltration galleries to function properly.

All roof leaders within the development area will be discharged to pervious areas; note that the

water balance calculations do not account for any infiltration on topsoil which will further improve
water balance for the site.

342 QUALITY CONTROL

Stormwater quality control for the development is required to control runoff to an “Enhanced”
standard of treatment or the equivalent of 80% removal of TSS.

Filter (Separator Row) on Storage System

A filter (separator row) will be proposed on the stormwater storage system. Based on ETV test
results for Cultec systems, typical TSS removal efficiency ranges from 65-80%. Additional details
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including storage configuration will be provided at part of the detailed subdivision design and future
site plan applications.

Oil and Grit Separator (OGS)

Two OGSs will be provided at minimum — one for the subdivision / public portion of the site at the
Street A outlet, and one for each of the southeast condominium block which discharges directly to
Ninth line storm sewers. As the western condo block discharges to the tank, an additional OGS can
be added if it is determined through detailed design that the separator row cannot provide adequate
treatment to the satisfaction of the City. OGS sizing and specifications will be provided at detailed
design of the subdivision and future site plan applications following coordination with
manufacturers.

3.4.3. QUANTITY CONTROL

The Ninth Line Lands Scoped Subwatershed Study (SWS) by Wood (2018) established the following
quantity control criteria for stormwater management of the subject lands. However, these targets
represent a “total” flow rate and do not consider the capacity of the existing minor system on Ninth
Line. Therefore, the proposed approach to matching the existing minor and major system targets
based on the PC SWMM model is more appropriate in this case. The SWS also includes clear
provisions allowing sites do develop with on-site storage.

Table 2.2.2 Stormwater Management Facility Sizing Criteria for Flood Control — Sixteen

Mile Creek Watershed

Quantity Component Cumulative Unitary Volume!: Unitary Discharge
(m3/impervious ha) (m3/s/ha)
Sawmill Creek Subwatershed
5 Year 500 0.015
100 Year 800 0.050

The post-development model simulates the proposed drainage strategy including a storage tank,
uncontrolled drainage areas, public ROW, and external woodlot drainage. The ultimate
development (including Phase 2) has been considered in the model.

A verification Analysis was conducted for the last existing MH that was modelled:
Total Proposed 5 Year flow at EX_STM_MH7=0.53 m3/s

Total Area at EX_STM_MH5= 26.87ha

5 Year Unitary Discharge (PC SWMM) = 0.019 m3/s/ha (vs. 0.015 m3/s/ha)
Total Existing 100 Year flow at EX_STM_MH7= 1.36m3/s

Total Area at EX_STM_MH5= 26.87 ha
5 Year Unitary Discharge (PC SWMM) = 0.05 m3/s/ha (vs. 0.050 m3/s/ha)
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Table 7 describes the post-development model catchment parameters.
Table 8 describes the proposed runoff coefficients with adjustments for larger storms per City

standards. Imperviousness was based on the runoff coefficient equivalent; the imperviousness was

found to be conservative for this site when the pervious / impervious areas were measured digitally
in CAD.

Tables 9 and 10 describe storage characteristics of the proposed underground tank and superpipe.

P:\Projects\19-608 5150 & 5170 Ninth Line Mattamy\Reports\FSR\5150 Ninth Line FSR.docx Page 15 of 27

Urbantech Consulting, A Division of Leighton-Zec Ltd.
3760 14" Avenue, Suite 301 Markham, Ontario L3R 3T7
TEL: 905.946.9461 FAX: 905.946.9595
www.urbantech.com



o\
w

urbantech

Table 7: Proposed Conditions Model Parameters

Initial
Surface . Abstractions
Area Area Soil Curve "
Description [ha] slope Group Land Use Number _Perwo.us/
[Y%] impervious
[mm]
External “east”
woodlot area and 20% Meadow
portion of 5170 2.51 1 ¢ / 80% Forest 74 >
Ninth Line
External “west” o
woodlot area to 6.45 2.5 C 20% Meadow 74 5
/ 80% Forest
Tank
5170 Ninth Line
frontage on Ninth 0.35 1.5 C 75% IMP 74 5/1
Line
Site area to Tank 3.16 1.5 65% IMP 74 5/1
Public ROW 0.54 1.5 65% IMP 74 5/1
South-east site
plan area to major 0.38 1.5 C 65% IMP 74 5/1
/ minor system
South-east site
plan area to Ninth 0.07 1.5 C 65% IMP 74 5/1
Line major system
Ninth Line ROW to
existing 750mm 1.81 1.8 C 70% IMP 74 5/1
storm sewer
Table 8: Proposed and Adjusted Runoff Coefficients
Area Proposed Runoff Adjusted Runoff
Description Coefficients Coefficient (100-year Land Use
P Return Period)
External “east” woodlot
area and portion of 5170 0.20 0.25 7% IMP
Ninth Line
External “west” woodlot 0.20 0.25 29%IMP
area to Tank
5170 Ninth Line frontage o
on Ninth Line 0.75 0.90 95% IMP
Site area to Tank 0.65 0.80 80% IMP
Public ROW 0.65 0.80 80% IMP
South-.east site plan area 0.65 0.80 80% IMP
to major / minor system
South-east site plan area
to Ninth Line major 0.65 0.80 80% IMP
system
Ninth Line ROW to
existing 750mm storm 0.70 0.85 90%IMP
sewer
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Table 9: Underground Storage Tank

Discharge Elevation Volume
[m3/s] [m] [m3]
0 186 0
0.01 186.1 100
0.01 189 1800

Table 10: Superpipe Storage

Discharge Elevation? Volume
[m3/s] [m] [m3]
0 Invert (varies) 0
0.18 Obvert (varies) 136

! The superpipe is a 1200mm circular concrete sewer
Pumping

Discharge from the underground SWM tank will ultimately have to be pumped to the proposed
sewers on Street A. To achieve the required storage volume, the footprint of the tank would need
to be significantly larger to be shallow enough to discharge by gravity. Due to ownership (i.e.
private vs public) issues, the tank must discharge to the Street A sewer which connects to the
existing Ninth Line sewers at a much shallower elevation that the Ninth Line sewers further
south. While pumping is not ideal from the City’s perspective, this system will be owned and
operated by the condo corporation, not City forces. Pump failure scenarios are discussed further
on in this section.

Orifice Tube

City standards dictate that orifice tubes are preferred to orifice plates. Accordingly, the entire site
is proposed to be controlled by a 250mm diameter circular pipe at the Street A outlet. This
closely replicates the existing drainage conditions, since the vast majority of the existing property
drains to a catchbasin and lead along the west side of Ninth Line. Regardless of the on-site flow
conditions, the sewer discharge will ultimately be constrained to the capacity of this pipe.
Modelling Results

Tables 11 identifies the location of key nodes in the system. Tables 12 to 14 summarize the
existing vs. proposed major and minor system flow at each of the identified key system nodes.
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Table 11: System Performance Nodes and Corresponding Existing Areas

Minor System

Major System

Existing

Location

. Existing Upstream . Upstream
Junction Name Drainage Area (ha) Junction Name Drainage Area
(ha)
EX_STM_MH4 4.7 EX_STM_MH4-S 4.7 Upstream of proposed site
Proposed Site Storm Sewer
EX_MH1 15.76 EX_MH1-S 15.76 Connection
EX_STM_MH5 17.68 EX_STM_MH5-S 17.68 Downstream of proposed site
Table 12: Existing & Proposed EX_STM_MH4 Summary
Existin e Proposed Existin Existin Proposed Proposed
. Minorg Existing Mli)nor A Majorg Majorg Major Major
Design HGL HGL
Event System Elevation System Elevation System System System System
Peak Flow [m] Peak Flow [m] Peak Flow Flow Depth Peak Flow | Flow Depth
[m?/s] [m?/s] [m?/s] [m] [m3/s] [m]
(1) 2yr 4hr
5min 0.12 187.78 0.12 187.6 0.22 0.04 0.17 0.04
Chicago
(2) 5yr 4hr
5min 0.16 187.81 0.16 187.79 0.32 0.04 0.25 0.04
Chicago
(3) 10yr 4hr
5min 0.20 187.83 0.19 187.81 0.41 0.05 0.33 0.05
Chicago
(4) 25yr 4hr
5min 0.23 187.85 0.23 187.83 0.50 0.05 0.41 0.05
Chicago
(5) 50yr 4hr
5min 0.26 187.87 0.26 187.85 0.58 0.06 0.48 0.05
Chicago
(6) 100yr
4hr 5min 0.33 187.91 0.34 187.95 0.41 0.07 0.83 0.07
Chicago
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Table 13: Existing vs. Proposed EX_MH1 Summary

Existing Proposed Existing Proposed Proposed
Mi Existing 2 Proposed Major Existing Major Major Major
. inor Minor
Design System HGL_ System HGI: System System System System
Event P Elevation Elevation Peak Flow Depth Peak Flow Flow Depth
eak Flow Peak Flow 3
[m?/s] [m] [m?/s] [m] AT [m] [m*/s] [m]
[m?/s]
(1) 2yr 4hr
5min 0.16 185.69 0.2 185.76 0.38 0.05 0.19 0.04
Chicago
(2) 5yr 4hr
5min 0.21 185.73 0.27 185.8 0.54 0.06 0.30 0.05
Chicago
(3) 10yr 4hr
5min 0.21 185.77 0.33 185.85 0.69 0.07 0.41 0.05
Chicago
(4) 25yr 4hr
5min 0.32 185.8 0.38 185.88 0.83 0.08 0.51 0.06
Chicago
(5) 50yr 4hr
5min 0.37 185.94 0.43 185.92 0.95 0.08 0.60 0.06
Chicago
(6) 100yr
4hr 5min 0.52 188.61 0.60 187.53 1.4 0.09 1.02 0.08
Chicago
Table 14: Existing vs. Proposed EX_STM_MH5 Summary
- Existing Proposed Proposed
E:I'.Stmg Existing ProPosed Proposed Major Existing Major Major Major
- inor Minor
Design System HGL_ System HGI: System System System System Flow
Event P Elevation Elevation Peak Flow Depth Peak Flow Depth [m]
eak Flow Peak Flow
[m3/s] [m] [m3/s] [m] Flow [m] [m3/s]
[m3/s]
(1) 2yr 4hr
5min 0.42 185.17 0.36 185.13 0.40 0.11 0.22 0.09
Chicago
(2) 5yr 4hr
5min 0.60 185.28 0.53 185.23 0.59 0.13 0.34 0.11
Chicago
(3) 10yr 4hr
5min 0.76 185.4 0.68 185.32 0.76 0.16 0.46 0.13
Chicago
(4) 25yr 4hr
5min 0.89 185.9 0.81 185.42 0.93 0.19 0.57 0.15
Chicago
(5) 50yr 4hr
5min 0.98 186.54 0.91 186.22 1.07 0.21 0.67 0.16
Chicago
(6) 100yr
4hr 5min 1.33 187.95 1.34 187.50 1.78 0.3 1.40 0.30
Chicago
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The proposed conditions modelling results indicate that the minor system flows are not exceeded
upstream and downstream of the site, demonstrating that the proposed SWM systems can
adequately match the prescribed post-to-predevelopment targets. There is a very minimal,
localized increase in flows at EX_MH1. However, the results at the next downstream node indicate
a significant decrease in both major and minor system flow. Overall, results demonstrate decreases
in minor system flows / HGL and depth of surface flow for the proposed conditions, which ultimately
provide a net benefit to the City’s infrastructure capacity.

Pump Failure

As noted previously, the underground storage tank must incorporate a pump to discharge to the
proposed Street A storm sewers. A backup pump will be proposed to account for the unlikely
scenario when the primary pump is not functional. To demonstrate that there is no appreciable
impact downstream, even in the extremely unlikely scenario where both pumps have failed during
a 100-year storm event, a separate model scenario has been prepared. The results are summarized
in Table 15.

Table 15: Flows at Ninth Line during Total Pump Failure

Minor System | Major System SM;::L Major System SM;::; Major System
Desian Event Peak Flow Peak Flow P ezk Flow Peak Flow P eZk Flow Peak Flow
esign Even 3 3 3 3
9 [m?/s] [m?/s] [m?/s] [m?/s] [m?/s] [m?/s]
EX_STM_MH4 | EX_STM_MH4-S EX_MH1 EX_MH1-S EX_STM_MH5 | EX_STM_MH5-S
100yr 4hr 5min
Chicago 0.34 0.83 0.60 1.02 1.33 1.40

Because the proposed pumping rate is very low, there is a trivial difference in usable storage over
the duration of the 100-year storm. Accordingly, there is a negligible downstream increase in flows
as a potential result of pump failure. Note this model assumes that the tank is empty at the start
of a 100-year storm, which is reasonable given that this entire scenario is highly improbably.

Erosion Control

The Ninth Line Lands Scoped Subwatershed Study by Wood (2018) established criteria for erosion
control based on the 25mm 4-hour storm. The total volume of rainfall simulated is 25.34mm.

Table 2.6.1 Stormwater Management Facility Sizing Criteria for Erosion Control for Ninth Line Lands

— Sawmill Creek Subwatershed
Quantity Component Cumulative Unitary Unitary Discharge
Volume (m3/s/ha)
(m3/impervious ha)
Erosion 275 0.002
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Similar to the approach for quantity control, the 25mm 4-hour storm was modeled at the key node
locations, as summarized in Tables 16 and 17. As the flow differential is minimal and the

downstream system is piped, there would be no observable downstream erosion impacts.

Table 16: Existing Flow during 25mm Storm

Minor System | Major System Minor System Major System Minor System Major System
Peak Flow Peak Flow Peak Flow Peak Flow Peak Flow Peak Flow
Design Event [m3/s] [m3/s] [m3/s] [m3/s] [m3/s] [m3/s]
EX_STM_MH4-
EX_STM_MH4 s EX_MH1 EX_MH1-S EX_STM_MH5 EX_STM_MH5-S
25mm Storm 0.08 0.12 0.11 0.2 0.25 0.23
Table 17: Proposed Flow during 25mm Storm
Minor System | Major System el el Minor System | Major System
System System
Peak Flow Peak Flow Peak Flow Peak Flow
Design Event [m3/s] [m3/s] FEELIAETT | IR e [m3/s] [m3/s]
[m3/s] [m3/s]
EX_STM_MH4 EX—ST':—M H3- | Ex MH1 | EX_MH1-S | EX_STM_MH5 EX—ST';—MHS'
25mm Storm 0.081 0.10 0.14 0.11 0.22 0.13
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4 SANITARY SERVICING

4.1. EXISTING SANITARY SERVICING

The subject lands fall within Erin Centre and Motorway Sewersheds of the West Trunk System
which ultimately discharges to the Clarkson Water Pollution Control Plant. Existing wastewater
infrastructure in and around the subject lands is outlined below:

e 1050mm sanitary trunk sewer on Ninth Line from Erin Centre Boulevard north to Britannia Road
West

e 900mm sanitary sewer on Erin Centre Boulevard

e No sanitary sewers on Ninth Line north of Saratoga Way or south of Erin Centre Boulevard

e Local sewers within subdivisions east of Ninth Line

As outlined in the Region’s Ninth Line Lands Servicing Strategy Report, the Clarkson WPCP and the
existing 900mm trunk sewer on Erin Centre Boulevard are adequately sized to handle projected
flows from the proposed development area along Ninth Line, including the subject property.
Therefore, it is assumed that there are no downstream sanitary capacity issues associated with the
development of the subject property.

4.2. PROPOSED SANITARY SERVICING

A new 375mm sanitary trunk sewer on Ninth Line is proposed to provide an outlet from the subject
lands to the existing 900mm sanitary sewer at Erin Centre Boulevard. The 375mm sanitary sewer
will also be extended along Street A (through the proposed development) to provide a drainage
outlet for future developments to the south.

Population densities of 3.50 people per unit for low-rise/townhouses and 2.70 people per unit for
high-rise/apartments have been assumed based on marketing and demographic info for the area.
Note these densities result in higher projected populations than the Region standard densities
based on land area (175 people per hectare for townhouses and 475 people per hectare for
apartments).

Refer to Drawing 6, “Sanitary Drainage,” for further details. Sanitary design calculations are
included in Appendix A.
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5 WATER DISTRIBUTION

5.1. EXISTING WATER SERVICING

A 400mm trunk watermain exists within the east boulevard Ninth Line that will supply the proposed
development through the construction of new water infrastructure. This watermain is within
Pressure Zone 4W of the Region’s water distribution system servicing elevations between 166.3m
and 198.1m. Pressure Zone 4W is supplied by the Streetsville High-Lift Pumping Station and the
Meadowvale North Low-Lift Pumping Station.

As outlined in the Region’s Ninth Line Lands Servicing Strategy Report, the need to expand existing
water distribution infrastructure in the area of Ninth Line is currently under review.

5.2. PROPOSED WATER SERVICING

A 300mm watermain is proposed within the new public road west of Ninth Line. This watermain
will connect to the existing Pressure Zone 4W 400mm watermain on Ninth Line. Local, looped
watermains (200mm or smaller) are proposed within the private condo roads to service the
development. All proposed units will be provided with individual water service connections in
accordance with Region design criteria.

Hydrant testing, water demand, and fire flow calculations have been included in Appendix C for
reference.

Refer to Drawing 3, “Site Servicing,” for additional details.

6 EROSION AND SEDIMENT CONTROL

The erosion and sediment control plan for the site will be designed in conformance with the City of
Mississauga guidelines and Credit Valley Conservation Authority. The following erosion and
sediment control measures will be installed and maintained during construction:

= A temporary sediment control fence will be placed prior to grading

= Temporary sediment traps will be provided at each outlet

»=  Gravel mud mats will be provided at construction vehicle access points to minimize off-site
tracking of sediments

= All temporary erosion and sediment control measures will be routinely inspected and
repaired during construction. Temporary controls will not be removed until the areas they
serve are restored and stable.
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7 CONCLUSION

The proposed residential development at 5150 Ninth Line can be adequately serviced via the
existing storm, sanitary and water distribution infrastructure and does not adversely impact any of
the surrounding infrastructure or properties.

Storm sewers will discharge to the existing sewers on Ninth Line, matching post-to-predevelopment
flows. Quantity control for the private development is provided by an underground storage tank
within the outdoor amenity space; quantity control for the public road is provided by a superpipe
within the proposed right-of-way.

Water balance is achieved via infiltration trenches within the rear yards of the proposed
townhouses, as well as by disconnecting downspouts and directing flows to pervious surfaces.
Water quality control is provided via a filter on the proposed underground storage tank and oil and
grit separators treating the private and public drainage areas.

Sanitary servicing is provided by a proposed 375mm trunk sewer on Ninth Line to the existing
900mm trunk sewer on Erin Centre Boulevard, ultimately draining to the Clarkson Water Pollution
Control Plant.

Water servicing is provided by the existing Pressure Zone 4W 400mm watermain on Ninth Line.

Report Prepared by:

é\
%,
?\,‘
S.B. RIEMER &
100214712

&

‘Mg op oF

Scott Riemer, P. Eng. Sanja Ivanovic, P. Eng. M.E.P.P
Senior Project Manager Senior Water Resource Engineer
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APPENDIX A
DESIGN CALCULATIONS

e Storm Sewer Design Sheet (10-Year)
e SWM Design Calculations & PC SWMM model results
e Sanitary Sewer Design Sheet
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STORM SEWER DESIGN SHEET PROJECT DETAILS DESIGN CRITERIA
10 Year Storm Min. Diameter = 300 mm Rainfall Intensity = A
Project No: 19-608 Mannings 'n'= 0.013 (Tc+B)~c
5150 NINTH LINE Date: 10-Nov-20 Starting Tc = 15 min A= 1010
Designed by: SR B = 4.6
CITY OF MISSISSAUGA Checked by: DZ Factor of Safety = 15 % c= 0.78
NOMINAL PIPE SIZE USED
ACCUM,
STREET FROM TO AREA RUNOFF 'AR' ACCUM. RAINFALL FLOW  CONSTANT CONSTANT  TOTAL LENGTH SLOPE PIPE FULL FLOW FULL FLOW INITIAL TIME OF ACC. TIMEOF  PERCENT
MH MH COEFFICIENT 'AR' INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY  VELOCITY Tc CONCENTRATION CONCENTRATION  FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)
CEC ROAD "E" 2 0.34 0.65 0.22 0.22 99.2 0.061 0.061 16.3 0.50 375 0.124 1.12 15.00 0.24 15.24 49%
CEC ROAD "H" 2 3 0.22 98.2 0.060 0.060 48.4 0.50 375 0.124 1.12 15.24 0.72 15.96 49%
CEC ROAD "G" 3 4 0.09 0.65 0.06 0.28 95.5 0.074 0.074 39.4 0.50 375 0.124 1.12 15.96 0.58 16.55 60%
HOLDOUT 5 0.11 0.25 0.03 0.03
CEC ROAD "F" 5 6 0.25 0.65 0.16 0.19 99.2 0.052 0.052 30.9 1.00 300 0.097 1.37 15.00 0.38 15.38 54%
CEC ROAD "G" 6 7 0.20 0.65 0.13 0.32 97.7 0.087 0.087 50.4 0.50 450 0.202 1.27 15.38 0.66 16.04 43%
CEC ROAD "G" 7 4 0.33 0.65 0.21 0.53 95.2 0.141 0.141 36.4 0.50 450 0.202 1.27 16.04 0.48 16.52 70%
CEC ROAD "T" 4 8 0.81 93.5 0.211 0.211 6.7 0.50 675 0.594 1.66 16.55 0.07 16.61 36%
CEC ROAD "T" 8 9 0.32 0.65 0.21 1.02 93.2 0.265 0.265 44.9 0.50 675 0.594 1.66 16.61 0.45 17.06 45%
CEC ROAD "T" 9 10 1.02 91.7 0.260 0.260 37.9 0.50 675 0.594 1.66 17.06 0.38 17.44 44%
MTO 11 0.16 0.25 0.04 0.04
CEC ROAD "D" 11 12 0.39 0.65 0.25 0.29 99.2 0.081 0.081 88.4 1.00 375 0.175 1.59 15.00 0.93 15.93 46%
CEC ROAD "D" 12 13 0.15 0.65 0.10 0.39 95.7 0.104 0.104 42.1 0.50 450 0.202 1.27 15.93 0.55 16.48 52%
CEC ROAD "H" 14 13 0.39 0.65 0.25 0.25 99.2 0.070 0.070 64.7 0.50 375 0.124 1.12 15.00 0.96 15.96 56%
CEC ROAD "C" 13 10 0.12 0.65 0.08 0.72 93.7 0.188 0.188 39.1 0.50 525 0.304 1.40 16.48 0.46 16.95 62%
CEC ROAD "C" 10 15 0.06 0.65 0.04 1.78 90.5 0.448 0.448 13.1 0.50 17.44 17.44
CEC ROAD "C" 15 TANK-IN 1.78 90.5 0.448 0.448 8.0 0.50 750 0.787 1.78 17.44 0.07 17.52 57%
AMENITY AREA RLCB TANK-IN 0.11 0.65 0.07 0.07 99.2 0.020 0.020 12.6 0.50 250 0.042 0.86 15.00 0.25 15.25 47%
STREET "A" 16 17 99.2 0.150 0.150 0.150 13.0 0.40 525 0.272 1.26 15.00 0.17 15.17 55%
STREET "A" 17 18 0.78 0.65 0.51 0.51 98.5 0.139 0.150 0.289 11.6 0.25 1200 1.949 1.72 15.17 0.11 15.28 15%
HOLDOUT 18 0.12 0.55 0.07 0.07
STREET "A" 18 19 0.57 98.1 0.156 0.150 0.306 108.1 0.25 1200 1.949 1.72 15.28 1.05 16.33 16%
STREET "A" 19 0GS1 0.57 94.2 0.150 0.150 0.300 3.5 0.50 250 0.042 0.86 16.33 0.07 16.40 713%
STREET "A" 0GS1 20 0.57 94.0 0.150 0.150 0.300 17.4 0.50 250 0.042 0.86 16.40 0.34 16.74
CEC ROAD "B" 21 22 0.29 0.65 0.19 0.19 99.2 0.052 0.052 65.1 1.00 450 0.285 1.79 15.00 0.61 15.61 18%
CEC ROAD "B" 22 220 0.19 96.8 0.051 0.051 6.4 0.50 450 0.202 1.27 15.61 0.08 15.69 25%
CEC ROAD "A" 220 23 0.14 0.65 0.09 0.28 96.5 0.075 0.075 17.0 0.50 450 0.202 1.27 15.69 0.22 15.91 37%
CEC ROAD "A" 23 0GS2 0.28 95.7 0.074 0.074 4.4 0.50 450 0.202 1.27 15.91 0.06 15.97 37%
CEC ROAD "A" 0GS2 24 0.28 95.5 0.074 0.074 24.4 0.50 450 0.202 1.27 15.97 0.32 16.29 37%
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Urbantech Consulting, A Division of Leighton-Zec Ltd.
3760 14th Ave, Suite 301 Markham, Ontario L3R 3T7
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urbantech

STORM SEWER DESIGN SHEET PROJECT DETAILS DESIGN CRITERIA
10 Year Storm Min. Diameter = 300 mm Rainfall Intensity = A
Project No: 19-608 Mannings 'n'= 0.013 (Tc+B)~c
5150 NINTH LINE Date: 10-Nov-20 Starting Tc = 15 min A= 1010
Designed by: SR B = 4.6
CITY OF MISSISSAUGA Checked by: DZ Factor of Safety = 15 % c= 0.78
NOMINAL PIPE SIZE USED
ACCUM,
STREET FROM TO AREA RUNOFF 'AR' ACCUM. RAINFALL FLOW  CONSTANT CONSTANT  TOTAL LENGTH SLOPE PIPE FULL FLOW FULL FLOW INITIAL TIME OF ACC. TIMEOF  PERCENT
MH MH COEFFICIENT 'AR' INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY  VELOCITY Tc CONCENTRATION CONCENTRATION  FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)
CEC ROAD "A" 24 25 0.28 94.4 0.073 0.073 14.2 0.50 450 0.202 1.27 16.29 0.19 16.48 36%
NINTH LINE 25 EX. 1 0.28 93.7 0.073 0.073 10.9 0.50 450 0.202 1.27 16.48 0.14 16.62 36%

Urbantech Consulting, A Division of Leighton-Zec Ltd.
3760 14th Ave, Suite 301 Markham, Ontario L3R 3T7
TEL: 905.946.9461 FAX: 905.946.9595

www.urbantech.com
P:|Projects|19-608 5150 & 5170 Ninth Line Mattamy|Drawings|_Design Sheets|19-608 STM (10 yr).xlsx:STM




urbantech

CLEAN WATER SEWER DESIGN SHEET PROJECT DETAILS DESIGN CRITERIA
100 Year Storm Min. Diameter = 300 mm Rainfall Intensity = A
Project No: 19-608 Mannings 'n'= 0.013 (Tc+B)”~c
5150 NINTH LINE Date: 3-Nov-20 Starting Tc = 15 min A= 1450
Designed by: SR B= 4.9
CITY OF MISSISSAUGA Checked by: Dz Factor of Safety = 15 % c= 0.78
NOMINAL PIPE SIZE USED
ACCUM.
STREET FROM TO AREA RUNOFF 'AR'"  ACCUM. RAINFALL FLOW CONSTANT CONSTANT  TOTAL LENGTH = SLOPE PIPE FULL FLOW FULLFLOW INITIAL TIME OF ACC.TIMEOF  PERCENT
MH MH COEFFICIENT 'AR'  INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY  VELOCITY Tc CONCENTRATION CONCENTRATION  FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)
Tc=15min + 275m/(0.5m/s*60s/min) = 24.17min
CECROAD E C1 C2 6.45 0.25 1.61 1.61 104.7 0.469 0.469 94.0 0.50 675 0.594 1.66 24.17 0.94 25.11 79%
CEC ROAD F C2 C3 1.61 102.1 0.457 0.457 18.0 0.50 675 0.594 1.66 25.11 0.18 25.29 77%
CEC ROAD F C3 C4 1.61 101.6 0.455 0.455 79.9 0.50 675 0.594 1.66 25.29 0.80 26.10 77%
BLOCK C4 STM 1.61 99.6 0.446 0.446 31.4 0.50 675 0.594 1.66 26.10 0.32 26.41 75%

Urbantech Consulting, A Division of Leighton-Zec Ltd.
3760 14th Ave, Suite 301 Markham, Ontario L3R 3T7
TEL: 905.946.9461 FAX: 905.946.9595
www.urbantech.com
P:|Projects|19-608 5150 & 5170 Ninth Line Mattamy|Drawings|_Design Sheets|19-608 CWS (100 yr).xlsx:STM
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Existing Model Setup


Existing 25mm Storm

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1

WARNING 10:

(Build 5.1.013)

WARNING 02: maximum depth increased for Node J-S7minor

Kk kKKK KKK KK KK

Element Count
* ok Kk ok ok ok k ok ok ok ok ok ok

Number of rain gages ...... 10
Number of subcatchments 13
Number of nodes ........... 19
Number of links ........... 26
Number of pollutants ...... 0
Number of land uses ....... 0

Kok kkkkkkkhkhkkkx

Raingage Summary
* ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Data Recording
Name Data Source Type Interval
25mm 25mm INTENSITY 10 min
Chicago_24h 100yr Chicago_24h 100yr_ COM INTENSITY 5 min
Chicago_24h 10yr Chicago_24h 10yr COM INTENSITY 5 min
Chicago_24h 2yr Chicago_24h 2yr COM INTENSITY 5 min
Chicago_4h 100year COM Chicago_4h 100year COM INTENSITY 5 min.
Chicago_4h 10year COM Chicago 4h 10year COM INTENSITY 5 min.
Chicago_4h 25year COM Chicago 4h 25year COM INTENSITY 5 min.
Chicago_4h 2yr COM Chicago_4h 2yr COM INTENSITY 5 min.
Chicago_4h 50year COM Chicago 4h 50year COM INTENSITY 5 min.
Chicago_4h 5year COM Chicago_4h 5year COM INTENSITY 5 min.
Kk k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK
Subcatchment Summary
Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
Name Area Width $Imperv %$Slope Rain Gage
s1 10.25 208.76 5.00 2.5000 25mm
s2 0.35 35.00 75.00 1.5000 25mm
sS3 0.29 29.00 50.00 1.5000 25mm
sS4 2.04 102.00 20.00 1.5000 25mm
S5 8.59 859.00 10.00 1.5000 25mm
S6_ROW1 0.50 100.22 70.00 1.8000 25mm
S6_ROW2 0.36 72.87 70.00 1.8000 25mm
S6_ROW3 0.37 73.14 70.00 1.8000 25mm
S6_ROW4 0.36 72.06 70.00 1.8000 25mm
S6_ROW5 0.37 74.56 70.00 1.8000 25mm
S6_ROW6 0.42 84.54 25.00 1.0000 25mm
S6_ROW7 0.45 89.84 25.00 1.0000 25mm
s7 2.51 100.40 3.00 1.0000 25mm
*ok ok k ok ok ok ok ok ok ok ok
Node Summary
* ok ok ok ok ok ok ok ok ok ok ok

Invert Max Ponded Extern

Name Type Elev Depth Area Inflow
EX_MH1 JUNCTION 185.47 3.17 0.0
EX_MH1-S JUNCTION 188.64 0.30 0.0
EX_STM MH1 JUNCTION 191.70 2.25 0.0
EX_STM MH1-S JUNCTION 193.95 0.30 0.0
EX_STM_MH2 JUNCTION 191.00 2.00 0.0
EX_STM _MH2-S JUNCTION 193.00 0.30 0.0
EX_STM MH3 JUNCTION 190.09 2.41 0.0
EX_STM MH3-S JUNCTION 192.50 0.30 0.0
EX_STM MH4 JUNCTION 187.61 3.20 0.0
EX_STM MH4-S JUNCTION 190.81 0.30 0.0
EX_STM MH5 JUNCTION 184.77 2.53 0.0
EX_STM MH5-5 JUNCTION 187.30 0.30 0.0
EX_STM_MH6 JUNCTION 184.03 3.57 0.0
EX_STM MH6-S JUNCTION 187.60 0.30 0.0
EX_STM MH7 JUNCTION 183.40 4.22 0.0
EX_STM MH7-S JUNCTION 187.62 0.30 0.0
J-S7 JUNCTION 189.40 2.60 0.0
J-S7minor JUNCTION 191.55 1.10 200.0
J9_CoM OUTFALL 183.10 1.05 0.0
* ok ok ok ok ok ok ok ok ok ok ok
Link Summary
* ok ok ok ok ok ok ok ok ok ok ok
Name From Node To Node Type Length
Cl EX_STM_MH3 J-s7 CONDUIT 45.9
Cl-s EX_STM MH3-S EX_STM MH4-S CONDUIT 102.1

crest elevation raised to downstream invert for regulator Link J-S7minor-IC

Outlet

EX MH1-S

EX STM MH4-S
EX STM MH4-S
EX STM MH5-S
J9_coMm
EX_STM MH1-S
EX_ STM MH2-S
EX STM MH3-S
EX STM MH4-S
EX MH1-S

EX STM MH5-S
EX STM MH6-S
J-S7minor

al

%Slope Roughness

1.5022
1.6559

0.0130
0.0140
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J-S7minor-IC
J1l_COoM-IC
J2_COoM-IC
J3_COoM-IC
J4_COM-IC
J5_COM-IC
J6_COM-IC
J7_COM-IC
J8_COM-IC

J-S7minor
EX_STM MH1
EX_STM MH1-S
EX_STM MH2
EX_STM MH2-S
EX_STM MH4
EX_STM MH4-S
EX MH1
EX_MH1-S
EX_STM MH5
EX_STM MH5-S
EX_STM MH6
EX_STM MH7-S
EX_STM MH7
J-57
J-S7minor
EX_STM MH1-S
EX_STM MH2-S
EX_STM MH3-S
EX STM MH4-S
EX MH1-S
EX_STM MH5-S
EX STM MH6-S
EX_STM MH7-S

Kok kkkkkokkokkokkokkokkokkokk

Cross Section Summary
, ok ok ok ok ok ok ok ok ok ok ok ok Kk ok Kk ok ok ok Kk ok

Conduit

J-s7
EX_STM_MH2
EX_STM_MH2-S
EX_STM_MH3
EX_STM_MH3-5
EX_MH1
EX_MH1-S

EX STM MH5
EX_STM MH5-S
EX STM MH6
EX_STM MH6-S
EX STM MH7
EX_STM MH6-S
J9_coM

EX STM MH4
EX_STM MH3-S
EX STM MH1
EX STM MH2
EX STM MH3
EX_STM MHA4
EX_MH1
EX_STM_MH5
EX_STM MH6
EX_STM_MH7

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
WEIR
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET

19.
119.
112.
120.
123.
120.
126.
129.
138.
120.
119.
120.
118.

73.

.5464
.5013
.8445
.6286
.4048
.5966
L7218
.5404
.9646
.5250
.2514
.4390
.0177
.5163
.3352

CIRCULAR
full-11m
CIRCULAR
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
CIRCULAR

Kok ok ok ok ok ok ok ok ok ok ok ok ok kK

Transect Summary
* ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Transect full-11m

Area:

Hrad:

Width:

[eNeNoNeNeNeReNeoNoNo] [eNeNeoNoNoNoNoNoNeoXe}

[eNeNeoNoNoNoNoNoNoNe}

.0015
.0542
L1317
.2092
.2866
.3645
.4568
.5701
L7046
.8603

.0147
.1026
L2477
.3913
.5334
.6735
.7841
.8618
.9200
.9670

.0846
L4231
L4231
L4231
L4231
L4462
.5615
.6769
L7923
.9077

[eNeNeNeNeNoNoNeNeNe] [eNeNeoNoNeNeNeNeNeoNo}

[eNeNeoNoNoNeNeNeNeNo}

.0062
.0697
L1472
L2246
.3021
.3813
L4777
.5954
L7341
.8939

.0293
L1317
.2766
.4198
.5616
.6991
.8017
.8747
.9301
.9755

.1692
L4231
L4231
L4231
L4231
L4692
.5846
.7000
.8154
.9308
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.0139
.0852
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L2401
.3176
.3989
L4996
.6214
L7644
.9285
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.0440
.1608
.3053
.4483
.5898
L7228
.8182
.8869
.9398
.9839

[eNeNoNeNeNeReNoNoNol
[eNeNeNeNeNoNoNeNeNe]

.2538
L4231
L4231
L4231
L4231
.4923
.6077
L7231
.8385
.9538

[eNeNoNoNoNoNoNoNo e}
[eNeNeNoNoNeoNeNeNeNo}

OO B ODOBRODODOBOODO
N
o

.0248
.1007
L1782
.2556
.3331
L4173
.5223
.6483
. 7955
.9638

.0587
.1898
.3341
L4767
.6179
L7447
.8337
.8985
.9492
.9920

.3385
L4231
L4231
L4231
L4231
.5154
.6308
L7462
.8615
.9769
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.0387
L1162
L1937
L2711
.3486
L4366
.5458
.6761
.8275
.0000

.0733
.2188
.3627
.5051
.6459
L7651
.8482
.9095
.9582
.0000

L4231
L4231
L4231
L4231
L4231
.5385
.6538
L7692
.8846
.0000
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Transect Full7m

Area:
0.0006 0.0024 0.0054 0.0097 0.0151
0.0217 0.0296 0.0387 0.0489 0.0604
0.0731 0.0869 0.1010 0.1151 0.1292
0.1433 0.1574 0.1715 0.1856 0.1997
0.2138 0.2279 0.2419 0.2560 0.2701
0.2848 0.3007 0.3179 0.3362 0.3557
0.3764 0.3984 0.4215 0.4459 0.4715
0.4983 0.5262 0.5554 0.5858 0.6174
0.6503 0.6843 0.7195 0.7560 0.7936
0.8325 0.8726 0.9138 0.9563 1.0000
Hrad:
0.0185 0.0370 0.0555 0.0740 0.0925
0.1111 0.1296 0.1481 0.1666 0.1851
0.2036 0.2282 0.2647 0.3011 0.3374
0.3736 0.4097 0.4456 0.4815 0.5172
0.5528 0.5883 0.6236 0.6588 0.6940
0.7280 0.7580 0.7844 0.8076 0.8279
0.8459 0.8617 0.8756 0.8880 0.8991
0.9091 0.9182 0.9265 0.9341 0.9412
0.9480 0.9543 0.9605 0.9664 0.9721
0.9778 0.9834 0.9889 0.9945 1.0000
Width:
0.0273 0.0545 0.0818 0.1091 0.1364
0.1636 0.1909 0.2182 0.2455 0.2727
0.3000 0.3182 0.3182 0.3182 0.3182
0.3182 0.3182 0.3182 0.3182 0.3182
0.3182 0.3182 0.3182 0.3182 0.3182
0.3455 0.3727 0.4000 0.4273 0.4545
0.4818 0.5091 0.5364 0.5636 0.5909
0.6182 0.6455 0.6727 0.7000 0.7273
0.7545 0.7818 0.8091 0.8364 0.8636
0.8909 0.9182 0.9455 0.9727 1.0000
Transect overflow
Area:
0.0151 0.0304 0.0459 0.0616 0.0775
0.0936 0.1099 0.1264 0.1431 0.1600
0.1771 0.1944 0.2119 0.2296 0.2475
0.2656 0.2839 0.3024 0.3211 0.3400
0.3591 0.3784 0.3979 0.4176 0.4375
0.4576 0.4779 0.4984 0.5191 0.5400
0.5611 0.5824 0.6039 0.6256 0.6475
0.6696 0.6919 0.7144 0.7371 0.7600
0.7831 0.8064 0.8299 0.8536 0.8775
0.9016 0.9259 0.9504 0.9751 1.0000
Hrad:
0.0250 0.0496 0.0740 0.0982 0.1221
0.1457 0.1691 0.1922 0.2152 0.2378
0.2603 0.2825 0.3045 0.3263 0.3479
0.3693 0.3905 0.4115 0.4323 0.4530
0.4734 0.4937 0.5137 0.5336 0.5534
0.5730 0.5924 0.6116 0.6307 0.6496
0.6684 0.6871 0.7056 0.7239 0.7421
0.7602 0.7781 0.7959 0.8136 0.8311
0.8486 0.8658 0.8830 0.9001 0.9170
0.9338 0.9505 0.9671 0.9836 1.0000
Width:
0.6080 0.6160 0.6240 0.6320 0.6400
0.6480 0.6560 0.6640 0.6720 0.6800
0.6880 0.6960 0.7040 0.7120 0.7200
0.7280 0.7360 0.7440 0.7520 0.7600
0.7680 0.7760 0.7840 0.7920 0.8000
0.8080 0.8160 0.8240 0.8320 0.8400
0.8480 0.8560 0.8640 0.8720 0.8800
0.8880 0.8960 0.9040 0.9120 0.9200
0.9280 0.9360 0.9440 0.9520 0.9600
0.9680 0.9760 0.9840 0.9920 1.0000

Kk kkhkhkhkhkhkhkhhhhhkhhkhkhhhhhkhkhkhkhhhhhkhkhhhkhhkhhkhkhkhkhkhhkhkhkkkhkhhhkhkkkk
NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ke k ok ok k ok k ok ko ko ko k ok k ke k ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Kok ok ok ko ok ok ok ok ko k ok Kk

Analysis Options

Kook ok ok ko ok ok ok ok ko k ok Kk

Flow Units ............... CMS

Process Models:
Rainfall/Runoff ........ YES
RDIT ..ot NO
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ YES

Water Quality .......... NO



Infiltration Method ...... CURVE_NUMBER

Flow Routing Method ...... DYNWAVE

Surcharge Method ......... EXTRAN

Starting Date ............ 04/29/2020 00:00:00
Ending Date .............. 04/30/2020 00:00:00
Antecedent Dry Days ...... 0.0

Report Time Step ......... 00:01:00

Wet Time Step ............ 00:00:30

Dry Time Step ............ 00:01:00

Routing Time Step ........ 2.00 sec

Variable Time Step ....... YES

Maximum Trials ........... 8

Number of Threads ........ 6

Head Tolerance ........... 0.001500 m

KKK KK KK KKK KK KA KA KA KA KA KA K

Runoff Quantity Continuity
Kk khkkhkhkhhk Ak khkhkhhkhhkkkkkhhkhhx
Total Precipitation ......
Evaporation LosSs .........
Infiltration Loss ........
Surface Runoff ...........
Final Storage ............
Continuity Error (%) .....

Kok kkkkkkkokkkkkkokkokkokkokkokkk

Flow Routing Continuity

, ok ok ok ok ok ok ok kK ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDITI Inflow ..............
External Inflow ..........
External Outflow .........
Flooding Loss ............
Evaporation Loss .........
Exfiltration Loss ........
Initial Stored Volume
Final Stored Volume ......
Continuity Error (%) .....

Kok kkkhkkhkkhkkhkkhkhkkhkkhkkkkkkk

Time-Step Critical Elements
ok ok ok ok ok ok ok kK ok ok kK ok ok ok ok ok ok kK ok ok ok ko

None

Kk kkkhkkhkkhkkhkhkhkkhkkhkkhkkhkkhkkhkkkkk*

Highest Flow Instability Indexes

Kohkkkkhkkhkkhkkhkkhkkhkhkhkkhkkhkkhkkhkkkkkx

Link C1-S7 (3)

KAk KKK KKK KKK KRKKRKKR KKK KKK KK

Routing Time Step Summary
khkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkxk*
Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average Iterations per Step
Percent Not Converging

KAk KKK KA KKK KKK KR KR KKK KKK KK

Subcatchment Runoff Summary
Kk kkhkkkhkhkhkhkhkkhkhkhhkhkhkkkkhkkhkhhkhhkkk

Volume

hectare-m

Volume

OoONO NN

[eNeNeoNoNeNeNeNeNeRoReNe]

hectare-m

Volume

1076

[eReNeoReoNoNeNeNeNe NN

ltr

Total
Runoff
1076 1ltr

Total

Precip
Subcatchment mm
S1 25.34
sS2 25.34
S3 25.34
sS4 25.34
S5 25.34
S6_ROW1 25.34
S6_ROW2 25.34
S6_ROW3 25.34
S6_ROW4 25.34
S6_ROWS 25.34
S6_ROW6 25.34
S6_ROW7 25.34

s7 25.34

[eNeNeoNoNoNoNo oo E=RoNoNol

Imperv
Runoff

Perv
Runoff

[eNeNeoNoNeoNeNo oo E=ReNoNo

mm

Total
Runoff
mm

[eNeNeoNoNeoNeNoNeNoReReNeNe}

Peak
Runoff

CMS



Kk khkkhkhkhkhkhkhkhkhkKk*

Node Depth Summary

Kk khkkhkhkhkhkhkhkhhkhkKk*

Maximum
Depth
Meters

[eNeNeNeoNoNoNoNc e NeNe ke ReNeNeNeRoNo Nl
o
w

Maximum
Total
Inflow
CMs

Bal
E
Per

Flow
ance
rror
cent

Average
Depth
Node Type Meters
EX_MH1 JUNCTION 0.01
EX MH1-S JUNCTION 0.00
EX STM MH1 JUNCTION 0.00
EX STM MH1-S JUNCTION 0.00
EX_STM MH2 JUNCTION 0.01
EX STM MH2-S JUNCTION 0.00
EX STM MH3 JUNCTION 0.00
EX STM MH3-S JUNCTION 0.00
EX_STM MH4 JUNCTION 0.01
EX_STM MH4-S JUNCTION 0.00
EX_STM MHS JUNCTION 0.02
EX_STM MH5-S JUNCTION 0.01
EX_STM_MH6 JUNCTION 0.02
EX_STM MH6-S JUNCTION 0.00
EX_STM MH7 JUNCTION 0.02
EX_STM MH7-S JUNCTION 0.00
J-S7 JUNCTION 0.01
J-S7minor JUNCTION 0.02
J9_CoM OUTFALL 0.02
Kk Kk hkhkhkhkhkhkkkkhhkhkxk
Node Inflow Summary
kK hkhkhkhkhkhkkkkhhkkhkkxk
Maximum
Lateral
Inflow
Node Type CMS
EX MH1 JUNCTION 0.000
EX MH1-S JUNCTION 0.108
EX_STM MH1 JUNCTION 0.000
EX_STM MH1-S JUNCTION 0.049
EX_STM MH2 JUNCTION 0.000
EX_STM MH2-S JUNCTION 0.035
EX_STM MH3 JUNCTION 0.000
EX_STM MH3-S JUNCTION 0.036
EX_STM_MHA4 JUNCTION 0.000
EX_STM MH4-S JUNCTION 0.090
EX_STM_MH5 JUNCTION 0.000
EX_STM MH5-S JUNCTION 0.071
EX_STM MH6 JUNCTION 0.000
EX_STM MH6-S JUNCTION 0.016
EX_STM MH7 JUNCTION 0.000
EX_STM MH7-5 JUNCTION 0.000
J-S7 JUNCTION 0.000
J-S7minor JUNCTION 0.011
J9_coMm OUTFALL 0.120

KAk KKK KK KKK KKK KKK KA KKK

Node Surcharge Summary
EEEE SR SRS SR SR SRS RS SRS

No nodes were surcharged.

Kokok ok ok ko ok ok ok ok ok ok ok ok Kk Kk Kk

Node Flooding Summary
Kk ok ok ok ok ok ok ok ok ok ok ok ok ok kokkokk ok

No nodes were flooded.

Kok ok ok ok ok ok ok ok ok ok ok ok kk ok ok kk Kk KKk

Outfall Loading Summary

Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk Kk Kk

OO0 O0OOOODOODODOOO OO
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Maximum Time of Max Reported
HGL Occurrence Max Depth
Meters days hr:min Meters
185.65 0 01:32 0.18
188.68 0 01:30 0.04
191.75 0 01:31 0.05
193.98 0 01:30 0.03
191.09 0 01:32 0.09
193.03 0 01:31 0.03
190.17 0 01:32 0.08
192.52 0 01:30 0.02
187.75 0 01:31 0.14
190.84 0 01:30 0.03
185.06 0 01:34 0.29
187.38 0 01:34 0.08
184.30 0 01:36 0.27
187.62 0 01:30 0.02
183.67 0 01:36 0.27
187.62 0 00:00 0.00
189.53 0 01:30 0.13
191.82 0 01:30 0.27
183.35 0 01:36 0.25
Lateral Total
Time of Max Inflow Inflow
Occurrence Volume Volume
days hr:min 1076 ltr 1076 ltr
0 01:31 0 0.277
0 01:30 0.174 0.34
0 01:30 0 0.00828
0 01:30 0.0839 0.0839
0 01:31 0 0.0489
0 01:30 0.061 0.137
0 01:32 0 0.0519
0 01:30 0.0612 0.157
0 01:30 0 0.208
0 01:30 0.152 0.187
0 01:33 0 0.711
0 01:30 0.139 0.438
0 01:35 0 0.715
0 01:30 0.0302 0.0302
0 01:36 0 0.715
0 00:00 0 0
0 01:30 0 0.187
0 01:30 0.0165 0.135
0 01:36 0.208 0.922
Total
Volume
1076 ltr
0.922
0.922

Flow Avg
Freq Flow
Outfall Node Pcnt CMS
J9 COM 55.69 0.019
System 55.69 0.019

ltr



Kk khkkhkhkhkhkhhkhhkhhkkkkk*

Link Flow Summary
Kdhkkkhkhkkhkkhkkhkkkhkkhkkkkkkkkk*k

Maximum Time of Max Maximum Max/ Max/
|Flow| Occurrence |Veloc| Full Full
Link Type CMS days hr:min m/sec Flow Depth
Cc1l CONDUIT 0.023 0 01:32 0.87 0.07 0.22
C1l-S CHANNEL 0.028 0 01:30 0.26 0.00 0.08
C1-87 CONDUIT 0.051 0 01:30 1.26 0.16 0.59
c2 CONDUIT 0.006 0 01:31 0.57 0.03 0.11
Cc2-S CHANNEL 0.042 0 01:30 0.30 0.00 0.10
c3 CONDUIT 0.019 0 01:32 0.86 0.09 0.20
C3-S CHANNEL 0.048 0 01:31 0.39 0.01 0.09
c4 CONDUIT 0.082 0 01:31 1.79 0.15 0.26
C4-5S CHANNEL 0.093 0 01:30 0.43 0.01 0.12
c5 CONDUIT 0.107 0 01:32 1.03 0.13 0.31
C5-S CHANNEL 0.154 0 01:30 0.35 0.01 0.20
Cc6 CONDUIT 0.245 0 01:35 1.56 0.30 0.38
C6-S CHANNEL 0.008 0 01:30 0.03 0.00 0.16
c7 CONDUIT 0.246 0 01:36 1.43 0.14 0.25
Cc7-S CHANNEL 0.000 0 00:00 0.00 0.00 0.03
c8 CONDUIT 0.246 0 01:36 1.49 0.13 0.25
c9 CONDUIT 0.071 0 01:30 1.99 0.16 0.28
J-S7minor-IC WEIR 0.042 0 01:30 0.13
Jl_CoM-IC DUMMY 0.006 0 01:30
J2_COM-IC DUMMY 0.014 0 01:31
J3_COM-IC DUMMY 0.004 0 01:30
J4_CoM-IC DUMMY 0.012 0 01:30
J5 COM-IC DUMMY 0.027 0 01:30
J6_COM-IC DUMMY 0.146 0 01:34
J7_COM-IC DUMMY 0.003 0 01:30
J8 COM-IC DUMMY 0.000 0 00:00
KAk khkhkhhkh kA khkhhhkrrkxkkhkhhkhkrkxk
Flow Classification Summary
Kk hkhkhkhkhkrkkhkrkhkhkhkhkhkhkhkkhhkhkkhhkhkx*k
Adjusted  ---------- Fraction of Time in Flow Class ----------
/Actual Up Down Sub Sup Up Down Norm Inlet
Conduit Length Dry Dry Dry Crit Crit Crit Crit Ltd Ctrl
Cc1l 1.00 0.00 0.81 0.00 0.18 0.01 0.00 0.00 0.96 0.00
Cl-s 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.00 0.99 0.00
Cl-s7 1.00 0.00 o0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00
c2 1.00 0.04 0.00 0.00 0.00 0.00 0.00 0.96 0.00 0.00
C2-5 1.00 0.00 0.00 0.00 0.98 0.02 0.00 0.00 0.97 0.00
C3 1.00 0.04 0.00 0.00 0.00 0.00 0.00 0.9 0.00 0.00
C3-5 1.00 0.00 0.00 0.00 0.01 0.99 0.00 0.00 0.00 0.00
c4 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 ©0.00
C4-s 1.00 0.00 0.00 0.00 0.45 0.55 0.00 0.00 1.00 0.00
C5 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.97 0.00
C5-5S 1.00 0.00 0.00 0.00 0.98 0.02 0.00 0.00 0.98 0.00
cé6 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
C6-S 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.99 0.00
c7 1.00 0.01 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00
Cc7-8 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
c8 1.00 0.01 0.00 0.00 0.85 0.14 0.00 0.00 0.78 0.00
c9 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00

KAk KKK KKK KKK KRKKRKKR KKK KKK KK

Conduit Surcharge Summary
EEEE SR SRS SR SR SR SR RS S SRS RS

No conduits were surcharged.

Analysis begun on: Tue Nov 10 09:46:40 2020
Analysis ended on: Tue Nov 10 09:46:43 2020



Existing - Chicago 4h 2yr Storm

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.

1

(Build 5.1.013)

WARNING 10:

WARNING 02: maximum depth increased for Node J-S7minor

Kok ok k ok ok ok ok ok ok ok Kk

Element Count
* ok ok ok kK k ok ok ok ok Kk k

Number of rain gages ...... 10
Number of subcatchments 13
Number of nodes ........... 19
Number of links ........... 26
Number of pollutants ...... 0
Number of land uses ....... 0

Kok kkkhkkhkkhkkkkkx

Raingage Summary
*ok ok k ok kok ok ok ok ok ok ok ok ok ok

Data Source

Recording
Interval

25mm
Chicago_24h _100yr

25mm
Chicago_24h_100yr_COM
Chicago_24h 10yr Chicago_24h 10yr COM
Chicago_24h 2yr Chicago_24h 2yr COM
Chicago_4h 100year COM Chicago_4h 100year COM
Chicago_4h 10year COM Chicago_4h 10year COM
Chicago_4h 25year COM Chicago_4h 25year COM
Chicago_4h 2yr COM Chicago_4h 2yr COM
Chicago_4h 50year COM Chicago_4h 50year COM
Chicago_4h 5year COM Chicago_4h 5year COM

Kok kkkkkkkkkkkkkkkkkk

Subcatchment Summary
, ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K

INTENSITY
INTENSITY
INTENSITY
INTENSITY
INTENSI
INTENSIT
INTENSIT
INTENSITY
INTENSIT
INTENSITY

FRERRRRERRRRERPRRPN

FRPNOBPOWONOWONONONOW

TY
Y
Y

5 min.
5 min.
5 min.
5 min.
5 min.
5 min.

Y

Rain Gage

Chicago_4h_ 2yr COM
Chicago_4h_ 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM
Chicago_4h 2yr COM

Ponded
Area

External
Inflow

N
o
[eNeNeoNoNoNoNoNoNoNeReNoNoNoNe ReNeoNo Nl

[eNeNeoNeoNeoNoNoNoNoNeReNoNoNoNe ReNoNo N

Length %Slope

crest elevation raised to downstream invert for regulator Link J-S7minor-IC

Outlet

EX MH1-S

EX STM MH4-S
EX STM MH4-S
EX_STM MH5-5
J9 COM

EX_ STM MH1-S
EX_ STM MH2-S
EX STM MH3-S
EX STM MH4-S
EX MH1-S

EX STM MH5-S
EX STM MH6-S
J-S7minor

Roughness

Name Area Width $Imperv
Sl 10.25 208.76 5.00
S2 0.35 35.00 75.00
S3 0.29 29.00 50.00
S4 2.04 102.00 20.00
S5 8.59 859.00 10.00
S6_ROW1 0.50 100.22 70.00
S6_ROW2 0.36 72.87 70.00
S6_ROW3 0.37 73.14 70.00
S6_ROW4 0.36 72.06 70.00
S6_ROW5S 0.37 74.56 70.00
S6_ROW6 0.42 84.54 25.00
S6_ROW7 0.45 89.84 25.00
s7 2.51 100.40 3.00
* ok ok ok ok ok ok ok ok ok ok ok
Node Summary
* ok ok ok ok ok ok ok ok ok ok ok

Invert
Name Type Elev
EX_MH1 JUNCTION 185.47
EX_MH1-S JUNCTION 188.64
EX_STM MH1 JUNCTION 191.70
EX_STM MH1-S JUNCTION 193.95
EX_STM_MH2 JUNCTION 191.00
EX_STM MH2-S JUNCTION 193.00
EX_STM MH3 JUNCTION 190.09
EX STM MH3-S JUNCTION 192.50
EX_STM_MH4 JUNCTION 187.61
EX_STM MH4-S JUNCTION 190.81
EX_STM_MH5 JUNCTION 184.77
EX_STM_MH5-S JUNCTION 187.30
EX_STM MH6 JUNCTION 184.03
EX_STM_MH6-S JUNCTION 187.60
EX_STM MH7 JUNCTION 183.40
EX_STM MH7-S JUNCTION 187.62
J-S7 JUNCTION 189.40
J-STminor JUNCTION 191.55
J9_CoM OUTFALL 183.10
* ok ok ok ok ok ok ok ok ok ok ok
Link Summary
* ok ok ok ok ok ok ok ok ok ok ok
Name From Node To Node
c1 EX_STM MH3 J-87

CONDUIT

1.5022

0.0130


sivanovic
Text Box
Existing - Chicago 4h 2yr Storm


J-S7Tminor-IC
J1l_COoM-IC
J2_COoM-IC
J3_COM-IC
J4_COM-IC
J5_COM-IC
J6_COM-IC
J7_COM-IC
J8_COM-IC

EX_STM MH3-S
J-S7minor
EX_STM MH1
EX_STM MH1-S
EX_STM MH2
EX_STM MH2-S
EX_STM MH4
EX_STM MHA4-S
EX MH1
EX_MH1-S
EX_STM MH5
EX_STM MH5-S
EX_STM MH6
EX_STM MH7-S
EX_STM MH7
J-57
J-S7minor
EX_STM MH1-S
EX_STM MH2-S
EX_ STM MH3-S
EX STM MH4-S
EX MH1-S
EX_STM MH5-S
EX STM MH6-S
EX_STM MH7-S

Kok kkkkkkkkkkkokkokkkkkk

Cross Section Summary
, ok ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok ok ok ko

Conduit

EX_STM_MHA4-S
J-s7
EX_STM_MH2
EX_STM_MH2-S
EX_STM_MH3
EX_STM MH3-S
EX_MH1

EX MH1-S

EX STM MH5
EX_STM MH5-S
EX STM MH6
EX_STM MH6-S
EX STM MH7
EX_STM MH6-S
J9_CoM

EX STM MH4
EX_STM MH3-S
EX STM MH1
EX STM MH2
EX_STM MH3
EX_STM MHA4
EX_MH1
EX_STM_MH5
EX_STM MH6
EX_STM_MH7

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
WEIR
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET
OUTLET

102.

119.
112.
120.
123.
120.
126.
129.
138.
120.
119.
120.
118.

73.

.6559
.5464
.5013
.8445
.6286
.4048
.5966
L7218
.5404
.9646
.5250
.2514
.4390
.0177
.5163
.3352

Kok ok ok ok ok ok ok ok ok ok ok ok ok kK

Transect Summary
* ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Transect full-11m

Area:

Hrad:

Width:

[eNeNoNeNeNeReNeoNoNo] [eNeNeoNoNoNoNoNoNoXe}

[eNeNoNoNoNoNoNoNel

Shape
CIRCULAR
full-11m
CIRCULAR
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
full-11m
CIRCULAR
CIRCULAR
.0015 0.0062
.0542 0.0697
L1317 0.1472
.2092 0.2246
.2866 0.3021
.3645 0.3813
.4568 0.4777
.5701 0.5954
.7046 0.7341
.8603 0.8939
.0147 0.0293
.1026 0.1317
L2477 0.2766
.3913 0.4198
.5334 0.5616
.6735 0.6991
.7841 0.8017
.8618 0.8747
.9200 0.9301
.9670 0.9755
.0846 0.1692
L4231 0.4231
L4231 0.4231
L4231 0.4231
L4231 0.4231
L4462 0.4692
.5615 0.5846
.6769 0.7000
L7923 0.8154

OFRPORFRO0OO0OO0O0OO0O0OO0O0OO0OOO0 OO
w
o

.0139
.0852
L1627
L2401
.3176
.3989
L4996
.6214
L7644
.9285

[eNeNeoNoNoNoNoNoNeoXe}
[eNeNeoNoNeNeNeNeNeoNo}

.0440
.1608
.3053
.4483
.5898
L7228
.8182
.8869
.9398
.9839

[eNeNoNoNeNeReNoNoNol
[eNeNeNeNeNoNoNeNeNe]

.2538
L4231
L4231
L4231
L4231
.4923
.6077
L7231
.8385

[eNeNoNoNoNoNoNoNel
[eNeNeNoNoNoNeNoNe]

OO B OBOBODODODOODO
N
o

.0248
.1007
L1782
.2556
.3331
L4173
.5223
.6483
. 7955
.9638

.0587
.1898
.3341
L4767
.6179
L7447
.8337
.8985
.9492
.9920

.3385
L4231
L4231
L4231
L4231
.5154
.6308
L7462
.8615

[eNeNoNeoNoNeNoNoNeEeNeNoNoNeNeNeNel

HOOOOOOOOoOOo HOOOOOOOOO

[eNeNoNoNoNoNoNo Nl

.0387
L1162
L1937
L2711
.3486
L4366
.5458
.6761
.8275
.0000

.0733
.2188
.3627
.5051
.6459
L7651
.8482
.9095
.9582
.0000

L4231
L4231
L4231
L4231
L4231
.5385
.6538
L7692
.8846

1 1
.1 10
7 0
5 0
9 0
5 0
3 1
1 1
5 0
9 0
0 0
3 -0
7 0
6 0
.1 0
5 2
No. of
Barrels
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

=

=
OFR PP UOO0OOWOONOWOOoWwOo

[eNeNoNoNeoNeNoNoNo oo N No N o N}

.0140
.0130
.0130
.0140
.0130
.0140
.0130
.0140
.0130
.0140
.0130
.0140
.0130
.0140
.0130
.0130



0.9077 0.9308 0.9538 0.9769 1.0000

Transect Full7m

Area:
0.0006 0.0024 0.0054 0.0097 0.0151
0.0217 0.0296 0.0387 0.0489 0.0604
0.0731 0.0869 0.1010 0.1151 0.1292
0.1433 0.1574 0.1715 0.1856 0.1997
0.2138 0.2279 0.2419 0.2560 0.2701
0.2848 0.3007 0.3179 0.3362 0.3557
0.3764 0.3984 0.4215 0.4459 0.4715
0.4983 0.5262 0.5554 0.5858 0.6174
0.6503 0.6843 0.7195 0.7560 0.7936
0.8325 0.8726 0.9138 0.9563 1.0000
Hrad:
0.0185 0.0370 0.0555 0.0740 0.0925
0.1111 0.1296 0.1481 0.1666 0.1851
0.2036 0.2282 0.2647 0.3011 0.3374
0.3736 0.4097 0.4456 0.4815 0.5172
0.5528 0.5883 0.6236 0.6588 0.6940
0.7280 0.7580 0.7844 0.8076 0.8279
0.8459 0.8617 0.8756 0.8880 0.8991
0.9091 0.9182 0.9265 0.9341 0.9412
0.9480 0.9543 0.9605 0.9664 0.9721
0.9778 0.9834 0.9889 0.9945 1.0000
Width:
0.0273 0.0545 0.0818 0.1091 0.1364
0.1636 0.1909 0.2182 0.2455 0.2727
0.3000 0.3182 0.3182 0.3182 0.3182
0.3182 0.3182 0.3182 0.3182 0.3182
0.3182 0.3182 0.3182 0.3182 0.3182
0.3455 0.3727 0.4000 0.4273 0.4545
0.4818 0.5091 0.5364 0.5636 0.5909
0.6182 0.6455 0.6727 0.7000 0.7273
0.7545 0.7818 0.8091 0.8364 0.8636
0.8909 0.9182 0.9455 0.9727 1.0000
Transect overflow
Area:
0.0151 0.0304 0.0459 0.0616 0.0775
0.0936 0.1099 0.1264 0.1431 0.1600
0.1771 0.1944 0.2119 0.2296 0.2475
0.2656 0.2839 0.3024 0.3211 0.3400
0.3591 0.3784 0.3979 0.4176 0.4375
0.4576 0.4779 0.4984 0.5191 0.5400
0.5611 0.5824 0.6039 0.6256 0.6475
0.6696 0.6919 0.7144 0.7371 0.7600
0.7831 0.8064 0.8299 0.8536 0.8775
0.9016 0.9259 0.9504 0.9751 1.0000
Hrad:
0.0250 0.0496 0.0740 0.0982 0.1221
0.1457 0.1691 0.1922 0.2152 0.2378
0.2603 0.2825 0.3045 0.3263 0.3479
0.3693 0.3905 0.4115 0.4323 0.4530
0.4734 0.4937 0.5137 0.5336 0.5534
0.5730 0.5924 0.6116 0.6307 0.6496
0.6684 0.6871 0.7056 0.7239 0.7421
0.7602 0.7781 0.7959 0.8136 0.8311
0.8486 0.8658 0.8830 0.9001 0.9170
0.9338 0.9505 0.9671 0.9836 1.0000
Width:
0.6080 0.6160 0.6240 0.6320 0.6400
0.6480 0.6560 0.6640 0.6720 0.6800
0.6880 0.6960 0.7040 0.7120 0.7200
0.7280 0.7360 0.7440 0.7520 0.7600
0.7680 0.7760 0.7840 0.7920 0.8000
0.8080 0.8160 0.8240 0.8320 0.8400
0.8480 0.8560 0.8640 0.8720 0.8800
0.8880 0.8960 0.9040 0.9120 0.9200
0.9280 0.9360 0.9440 0.9520 0.9600
0.9680 0.9760 0.9840 0.9920 1.0000

Kk ok ok ok k ok ok ok ok ok ok ok ok ok ok ok ke k k ok ko k ok ko ko ko ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,

not just on results from each reporting time step.
Kk ok ok ok k ok ok Sk k ok ok ok ok ok ok k ke k sk k k k ok ok ok ok k ko ko ko ok ok ok ok ok ke k ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Kok okk ok ok ok ko ok ok ko k ok Kk

Analysis Options

Kk Kk Kk Kk kK kK kA hk Kk kK

Flow Units ............... CMS

Process Models:
Rainfall/Runoff ........ YES
RDIT ..ottt NO
Snowmelt ............... NO
Groundwater ............ NO
Flow Routing ........... YES

Ponding Allowed ........ YES



Water Quality .......... NO
CURVE_NUMBER

Infiltration Method ......
Flow Routing Method ......
Surcharge Method .........
Starting Date ............
Ending Date ..............
Antecedent Dry Days ......
Report Time Step .........
Wet Time Step ............
Dry Time Step ............
Routing Time Step ........
Variable Time Step .......
Maximum Trials ...........
Number of Threads ........
Head Tolerance ...........

KKK KK KK KKK KA KA KA KA KA KA KA K

Runoff Quantity Continuity
, ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk k ok ok ok ok ok ok ok ok ok
Total Precipitation ......
Evaporation LosSs .........
Infiltration Loss ........
Surface Runoff ...........
Final Storage ............
Continuity Error (%) .....

Kok kkkhkkhkkhkkhkhkhkhkkhkkhkkhkkkkkx

Flow Routing Continuity

ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Kk ok ok ok ok
Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDII Inflow ..............
External Inflow ..........
External Outflow .........
Flooding Loss ............
Evaporation Loss .........
Exfiltration Loss ........
Initial Stored Volume
Final Stored Volume ......

o

Continuity Error (%) .....

Kok kkkhkkhkkhkkhkkhkhkkhkkkkkkkkk

Time-Step Critical Elements
Kok ok ok ok ok ok ok ok ok ok ok ok ok kK ok ok ok ok ok ok ok ok ok ok ok

None

DYNW.
EXTR.

AVE
AN

04/29/2020 00:00:00
04/30/2020 00:00:00

0.0

00:01:00

00:00:30

00:01:00

2.00 sec

YES

8

6

0.001500 m
Volume

hectare-m

Volume
hectare-m

Kok kkkhkkhkkhkkhkkhkkhkhkhkkhkkhkkhkkhkkhkkkx

Highest Flow Instability Indexes

Kok kkkhkkhkkhkkhkkhkkhhkhkkhkkhkkhkkhkkkkkx

Link C1-S7 (1)

KAk KKK KKK AR KR KKK R KKK KKK KK

Routing Time Step Summary
khkhkkhkkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkxk*k
Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average Iterations per Step
Percent Not Converging

Kk khkkhk kA kA kA kA hhh Ak hhkxhk Kk KKk

Subcatchment Runoff Summary
Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

OoONO NN

[eNeNeoRoNoNeNeNeNeNe KoK}

OO0 00O OOOR O

Total
Runoff

T

Pr
Subcatchment
S1 3
sS2 3
S3 3
sS4 3
S5 3
S6_ROW1 3
S6_ROW2 3
S6_ROW3 3
S6_ROW4 3
S6_ROWS 3
S6_ROW6 3
S6_ROW7 3

s7 3

otal

[eNeNeoNoNoNoNo e NoNeE =N}

Imperv
Runoff

Perv
Runoff

FWWRRPRERPRERWRE OO

mm

mm

Total
Runoff
1076 1ltr

[eNeNeoNoNoNoNeNeNeNoR-NeNa}

Peak
Runoff

CMS



Kk khkkhkhkhkhkhhkhhkhkKk*

Node Depth Summary

Kk khkkhkhkhkhkhkhkhkhkKk*

Flow
Balance
Error
Percent

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
EX MH1 JUNCTION 0.02 0.22 185.69 0 01:29 0.22
EX MH1-S JUNCTION 0.00 0.05 188.69 0 01:26 0.05
EX STM MH1 JUNCTION 0.00 0.06 191.76 0 01:27 0.06
EX STM MH1-S JUNCTION 0.00 0.03 193.98 0 01:25 0.03
EX_STM MH2 JUNCTION 0.01 0.11 191.11 0 01:29 0.11
EX STM MH2-S JUNCTION 0.00 0.04 193.04 0 01:27 0.04
EX STM MH3 JUNCTION 0.01 0.09 190.18 0 01:29 0.09
EX STM MH3-S JUNCTION 0.00 0.02 192.52 0 01:28 0.02
EX_STM_MHA4 JUNCTION 0.01 0.17 187.78 0 01:29 0.17
EX_STM MH4-S JUNCTION 0.00 0.04 190.85 0 01:26 0.04
EX_STM MHS JUNCTION 0.03 0.40 185.17 0 01:32 0.40
EX_STM MH5-S JUNCTION 0.02 0.11 187.41 0 01:31 0.11
EX_STM _MH6 JUNCTION 0.03 0.36 184.39 0 01:33 0.36
EX_STM MH6-S JUNCTION 0.00 0.02 187.62 0 01:27 0.02
EX_STM MH7 JUNCTION 0.03 0.35 183.75 0 01:33 0.35
EX_STM MH7-S JUNCTION 0.00 0.00 187.62 0 00:00 0.00
J-s7 JUNCTION 0.01 0.15 189.55 0 01:29 0.15
J-S7minor JUNCTION 0.02 0.36 191.91 0 01:25 0.36
J9_CoM OUTFALL 0.03 0.33 183.43 0 01:33 0.33
Ak Kk hkhkhkhkhkhkkkhkhkhkkhkkxk
Node Inflow Summary
kkkhkkhkhkhkhkkkhkhkhkkhkkk
Maximum Maximum Lateral T
Lateral Total Time of Max Inflow In
Inflow Inflow Occurrence Volume Vo
Node Type CMS CMS days hr:min 1076 ltr 1076
EX MH1 JUNCTION 0.000 0.155 0 01:29 0 0
EX MH1-S JUNCTION 0.222 0.373 0 01:25 0.333
EX_STM MHI1 JUNCTION 0.000 0.009 0 01:25 0 0
EX_STM MH1-S JUNCTION 0.099 0.099 0 01:25 0.117 0
EX_STM MH2 JUNCTION 0.000 0.028 0 01:27 0 0
EX_STM MH2-S JUNCTION 0.072 0.151 0 01:25 0.0853 0
EX_STM_MH3 JUNCTION 0.000 0.032 0 01:29 0 0
EX_STM _MH3-S JUNCTION 0.073 0.137 0 01:25 0.0856 0
EX_STM_MH4 JUNCTION 0.000 0.119 0 01:29 0 0
EX_STM _MH4-S JUNCTION 0.177 0.218 0 01:25 0.215 0
EX_STM_MHS5 JUNCTION 0.000 0.420 0 01:31 0
EX_STM_MH5-S JUNCTION 0.144 0.395 0 01:25 0.254 0
EX_STM_MH6 JUNCTION 0.000 0.418 0 01:32 0
EX_STM _MH6-S JUNCTION 0.033 0.033 0 01:25 0.0529 0.
EX STM MH7 JUNCTION 0.000 0.417 0 01:33 0
EX STM MH7-S JUNCTION 0.000 0.000 0 00:00 0
J-57 JUNCTION 0.000 0.103 0 01:28 0 0
J-S7minor JUNCTION 0.022 0.074 0 01:25 0.0492 0
J9 CoM OUTFALL 0.249 0.486 0 01:33 0.439
LR R R SR SRS EEEEEEEEEEE S S
Node Surcharge Summary
LR R R SR S EEEEEEEEEEEE S S
No nodes were surcharged.
Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok
Node Flooding Summary
Kk ok ok ok ok ok ok ok ok ok kokkokkokkokkk
No nodes were flooded.
Kk hkkkkkkkkkkokkokkkkkkkkk
Outfall Loading Summary
Kk hkhkhkkkkkkkhkkkkkkkkkhkkxkx
Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CMS CMS 1076 1ltr
J9 COM 56.01 0.034 0.486 1.627

ltr



Kk khkkhkhkhkhkhhkhkhkhhkhkkk*

Link Flow Summary
Kk hkkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkkk*k

Maximum Time of Max Maximum Max/ Max/
|Flow| Occurrence |Veloc| Full Full
Link Type CMS days hr:min m/sec Flow Depth
Cc1l CONDUIT 0.032 0 01:29 0.92 0.09 0.27
Cl-S CHANNEL 0.054 0 01:28 0.33 0.00 0.10
C1-87 CONDUIT 0.073 0 01:25 1.47 0.23 0.66
c2 CONDUIT 0.008 0 01:27 0.62 0.04 0.13
Cc2-S CHANNEL 0.080 0 01:25 0.38 0.01 0.12
c3 CONDUIT 0.027 0 01:29 0.95 0.12 0.23
C3-S CHANNEL 0.084 0 01:27 0.46 0.01 0.11
c4 CONDUIT 0.118 0 01:29 1.98 0.22 0.32
C4-5S CHANNEL 0.165 0 01:26 0.55 0.01 0.14
c5 CONDUIT 0.155 0 01:29 1.16 0.19 0.41
C5-S CHANNEL 0.265 0 01:26 0.49 0.03 0.25
cé6 CONDUIT 0.415 0 01:32 1.78 0.51 0.52
C6-S CHANNEL 0.012 0 01:27 0.03 0.00 0.21
c7 CONDUIT 0.417 0 01:33 1.65 0.23 0.33
Cc7-S CHANNEL 0.000 0 00:00 0.00 0.00 0.03
c8 CONDUIT 0.417 0 01:33 1.71 0.21 0.32
c9 CONDUIT 0.103 0 01:29 2.20 0.24 0.34
J-S7minor-IC WEIR 0.061 0 01:28 0.16
Jl_CoM-IC DUMMY 0.009 0 01:25
J2_COM-IC DUMMY 0.020 0 01:27
J3_COM-IC DUMMY 0.006 0 01:28
J4 COM-IC DUMMY 0.018 0 01:26
J5 COM-IC DUMMY 0.041 0 01:26
J6_COM-IC DUMMY 0.267 0 01:31
J7_COM-IC DUMMY 0.004 0 01:27
J8 COM-IC DUMMY 0.000 0 00:00
Ak khkkhkhhkh kA khkhhhkrrkxkhkhkhhkhkrkxk
Flow Classification Summary
Ak khkkhkhhkh kA khkhhhkrrkkkhkhhkhkrkkxk
Adjusted @ ----—-——-- Fraction of Time in Flow Class ----------
/Actual Up Down Sub Sup Up Down Norm Inlet
Conduit Length Dry Dry Dry Crit Crit Crit Crit Ltd Ctrl
Cl 1.00 0.00 0.81 0.00 0.17 0.02 0.00 0.00 0.96 0.00
Cl-S 1.00 0.00 0.01 0.00 0.99 0.00 0.00 0.00 0.99 0.00
Cl-s7 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.00
c2 1.00 0.04 0.00 0.00 0.00 0.00 0.00 0.96 0.00 0.00
C2-S 1.00 0.00 0.00 0.00 0.98 0.02 0.00 0.00 0.97 0.00
c3 1.00 0.04 0.00 0.00 0.00 0.00 0.00 0.96 0.00 0.00
C3-S 1.00 0.00 0.00 0.00 0.01 0.99 0.00 0.00 0.00 0.00
c4 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
C4-s 1.00 0.00 0.00 0.00 0.50 0.49 0.00 0.00 1.00 0.00
Cc5 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.97 0.00
C5-S 1.00 0.00 0.00 0.00 0.98 0.02 0.00 0.00 0.98 0.00
(619 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
C6-S 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.99 0.00
c7 1.00 0.01 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00
Cc7-8 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
c8 1.00 0.01 0.00 0.00 0.82 0.17 0.00 0.00 0.73 0.00
Cc9 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
khkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkxk*k
Conduit Surcharge Summary
khkhkkhkkhkhkhkkhkhkhkhkhkkhkhhkhhkhkhkhkhkkk*
Hours Hours
————————— Hours Full -------- Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
Cl-s7 0.01 0.17 0.01 0.01 0.01

Analysis begun on: Tue Nov 10 09:55:13 2020
Analysis ended on: Tue Nov 10 09:55:15 2020



Existing - Chicago 4h 5yr Storm

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1

WARNING 10:

(Build 5.1.013)

WARNING 02: maximum depth increased for Node J-S7minor

Kok ok ok ok ok ok ok ok ok ok Kk k

Element Count
* ok kK k ok ok ok ok ok ok ok k

Number of rain gages ...... 10
Number of subcatchments 13
Number of nodes ........... 19
Number of links ........... 26
Number of pollutants ...... 0
Number of land uses ....... 0

Kok kkkkkhkkhkkkkkx

Raingage Summary
*k Kk k ok ok ok ok ok ok ok ok ok ok ok ok

Data Source

Recording
Interval

25mm
Chicago_24h 100yr

25mm
Chicago_24h_100yr_COM
Chicago_24h 10yr Chicago_24h 10yr COM
Chicago_24h 2yr Chicago_24h 2yr COM
Chicago_4h 100year COM Chicago_4h 100year COM
Chicago_4h 10year COM Chicago_4h 10year COM
Chicago_4h 25year COM Chicago_4h 25year COM
Chicago_4h_ 2yr COM Chicago_4h_2yr COM
Chicago_4h 50year COM Chicago_4h 50year COM
Chicago_4h 5year COM Chicago_4h 5year COM

Kok kkkkkkkkkkkhkkkkk K

Subcatchment Summary
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INTENSITY
INTENSITY
INTENSITY
INTENSITY
INTENSI
INTENSIT
INTENSIT
INTENSITY
INTENSIT
INTENSITY
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5 min.
5 min.
5 min.
5 min.
5 min.
5 min.
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Rain Gage

Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM
Chicago_4h 5year COM

Ponded
Area

External
Inflow

N
o
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Name Area Width $Imperv
Sl 10.25 208.76 5.00
S2 0.35 35.00 75.00
S3 0.29 29.00 50.00
S4 2.04 102.00 20.00
S5 8.59 859.00 10.00
S6_ROW1 0.50 100.22 70.00
S6_ROW2 0.36 72