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1 INTRODUCTION

1.1 SCOPE

WSP has been retained to provide civil engineering consulting services to support the Site Plan Approval application
for greenfield development at 620 Bobolink Ridge, also known as Block 344 of the Phase 1 CRT Lands. This
stormwater management (SWM) report examines the potential water quality and quantity impacts of the proposed
development and details SWM measures to be provided to address these impacts in accordance with the City of
Ottawa Sewer Design Guidelines (2012) and associated Technical Bulletins, Pre-application consultation meeting
minutes, and the City of Ottawa Servicing Study Guidelines for Development Applications (2009). Refer to
Servicing Report — Appendix B for completed City Servicing Report Checklist.

1.2 SITE LOCATION

The site of the proposed development is located within the City of Ottawa, within the Stittsville Ward, as shown in
Figure 1. The site is approximately 1.6 ha and is bounded by Bobolink Ridge (to the north), Embankment Street (to
the west), Robert Grant Avenue (to the east), and Cope Drive (to the south).

Property Parcel: 520 BOBOLINK RIDGE

520 BUBCLAX RIDGL

h  Mive Prosairy Rano
/

Yoree Pacial Satinatry

Lo ta

Figure 1: Project Location (Image Source: GeoOttawa)
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1.3 OBJECTIVES

The objectives of this SWM plan are noted below:

— Determine the site-specific stormwater management requirements for the proposed development, as
indicated by associated Provincial, Municipal, and Conservation Authority regulations and guidelines, pre-
consultation with the City of Ottawa, and IBI Group’s (IBI) report titled “ Design Brief - CRT Lands Phase
1 - Fernbank Community” dated July 2017 (referred herein as CRT Phase 1 Servicing Report). Refer to
Servicing Report — Appendix G for a copy of the CRT Phase 1 Servicing Report.

— In collaboration with the design team and the Developer, develop a strategy to address the SWM criteria
on-site. Complete calculations and analyses necessary to determine the required size of the SWM features
and demonstrate compliance with the design criteria.

— Prepare a SWM report documenting the above tasks in a manner suitable for review by the City’s
development review department.

— Address review comments by the City to refine and finalize the SWM report.

1.4 DESIGN CRITERIA

Based on applicable design guidelines and standards, pre-application consultation with the City (Servicing Report -
Appendix B), and the CRT Phase 1 Servicing Report, the SWM design criteria for the development have been
summarized below:

— Stormwater runoff from all storm events up to and including the 5-year storm (i.e. minor storm) will be
captured and conveyed to the Embankment Street storm sewer system; where it ultimately outlet to the
CRT Lands Phase 1 —Pond 5.

— Stormwater runoff in excess of the 5-year event and up to the 100-year storm (i.e. major storms), will be
attenuated on-site with no overland flow to Embankment Street. During major storm attenuation,
stormwater discharge to the Embankment Street storm sewer system shall be restricted to the site’s post-
development 5-year runoff flow rate. Additionally, up to 39 I/s of major storm flow (corresponding to a 3-
hour 100-year Chicago storm event) is permitted to shed onto the Robert Grant Ave./ Cope Dr. Right-of-
Ways, as prescribed in the CRT Phase 1 Servicing Report.

— Ponding shall not occur in parking lots under the 2-year design storm event.
— 100-year ponding depths in parking lots and laneways shall not exceed 0.35m.

— All stormwater storage provided on-site must be above the Hydraulic Grade Line (HGL) of the receiving
storm sewer.

— Maintain 300mm of freeboard between the underside of footing elevations and the 100-year HGL.

— The HGL in the storm sewer must remain below the underside of building footing during the stress test
event (100-year + 20%).

— Ponding under the 100 -year + 20% event shall not reach any building envelop, nor breach the lowest
building opening.

— Maintain at least 15 cm of vertical clearance between the spill elevation on the street and the ground
elevation at the building envelope that is in the proximity of the flow route or ponding area.

— Quality control for stormwater is not required if the site’s post-development imperviousness is equal or less

than 86% (or runoff coefficient of 0.8), assumed by IBI’s the sizing of the subdivision’s SWM system.
Otherwise, quality control on-site will be required.
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2 PRE-DEVELOPMENT CONDITIONS

2.1 EXISTING LAND-USE AND DRAINAGE PATTERNS

The project site is approximately 1.6 ha in area and is currently greenfield. Once water sheet flows off the site it is
captured via surface inlets and routed eastward along Cope Drive via storm sewers (600-2400 mm diameter) to Pond
6 of the Fernbank Crossing Development. Refer to Figure 2 for geographic depiction of pre-development drainage
patterns.

MINOR AND MAJOR
STORM OUTLET (ROBERT
GRANT AVE./COPE DR.)

Figure 2: Pre-Development Stormwater Drainage Pattern (Image Source: GeoOttawa)

Using PCSWMM 2D hydrologic and hydraulic modelling software (PCSWMM), the 5-year and 100-year pre-
development runoff flow rates are estimated to be 130 1/s and 280 1/s, respectively. These flows are based on 3-hour
Chicago storm distribution (10-minute timestep) using City rainfall Intensity-Duration-Frequency curves (IDF) and
the following site -specific parameter:

— Imperviousness = 5% (C-Factor = 0.15)

— Flow Path Length = 300 m
RICHCRAFT TERRACE FLATS, CRT LANDS (BLOCK 344) WSP
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— Catchment slope = 1.2%

Refer to Appendix A for pre-development catchment map, as well as Appendix C for schematic model map and
associated scenario model outputs.

2.2 APPROVED OUTLET & ALLOWABLE DISCHARGE RATES

As the subject property is within the boundary of the CRT Lands — Phase 1 development (designed by IBI Group
inc.), a portion of the subdivision’s stormwater management/collection system has been allocated to the site. As
such, allowable runoff release rates for the site are not derived by a comparison to pre-development flows, but rather
complying with the requirements specified in IBI’s report.

As documented in CRT Phase 1 Servicing Report, the minor storm sewer system was first sized using the rational
method where a runoff coefficient of 0.80 (or 86% imperviousness) was assumed for the subject site, resulting in a
5-year site discharge of 306.1 1/s. Following this sizing exercise, the DDSWMM hydrologic modelling was carried
out to estimate single event runoff flows and hydraulic performance of the subdivision’s dual-drainage system. The
single event design storms used in this analysis for the minor and major system were the 5-year and 100-year 3-hour
Chicago storm (10 -minute time step).

The DDSWMM modeling, in conjunction with the introduction of inlet flow control devices (IDCs), set the
threshold for permissible stormwater flows entering the subdivision’s system (including from the subject site) such
that hydraulic grade line (HGL) elevations within the subdivision’s minor system do not flood developments. From
this exercise, 318 1/s of 5-year stormwater discharge (outletting to the Embankment Street storm sewer) was
allocated to the subject site. Under the 100-year event (major design storm event), IBI assumed all flow in excess of
318 I/s (to Embankment Street) and 39 1/s (to Robert Grant Ave./Cope Dr.) was to be attenuated on-site. No major
storm flow was assumed to enter the CRT Lands — Phase 1 major storm system (i.e. Embankment Street R.O.W.).
The allowance for the release of up to 39 1/s to Robert Grant Ave./Cope Dr. was established jointly between the
designers of CRT Lands Phase 1 subdivision (IBI) and the designers of Robert Grant Avenue (Novatech) and
published in the aforementioned IBI subdivision servicing report.

Refer to Table 1 for a summary of allowable release rates for the site by outlet, as well as Figure 3 for geographic
location of dedicated outlets.

Table 1: Allowable Post-Development Runoff Release Rates (by Outlet and Design Storm Event).

Outlet ‘ 5-year* ‘ 100-year*

Embankment Street (Minor System) 318 /s 318 /s

Embankment Street (Major System) - -
Robert Grant Ave. / Cope Dr. (Minor System) - -
Robert Grant Ave. / Cope Dr. (Major System) - 391/s
*3-hour Chicago Storms (10 min time steps) generated using City of Ottawa IDF curves.
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MINOR OUTLET
(EMBANKMENT ST.)

MAJOR STORM OUTLET
(ROBERT GRANT AVE./
COPE DR.

[}

Figure 3: Post-Development Stormwater Outlets.

RICHCRAFT TERRACE FLATS, CRT LANDS (BLOCK 344) WSP
Project No. 211-01221-00 October 2021
RICHCRAFT GROUP OF COMPANIES Page 5



3 POST-DEVELOPMENT CONDITIONS

The proposed development includes seven (7) new 12-unit townhouses, each with a building area of 412 m2. In
addition, an accessory building with a building area of 154 m? with be included for storage and garbage. The site
will include both private and communal amenity areas. At-grade features also include access laneways, vehicle
parking, and asphalt sidewalks. The resulting imperviousness of the site was calculated to be 64% (Runoff
Coefficient = 0.68).

3.1 PROPOSED MINOR STORM SYSTEM

The proposed minor system constitutes a gravity system comprised of swales, storm sewers, manholes, and catch
basins. Stormwater which falls on the site will sheet flow towards to parking lots and laneway areas, where it is
directed to catch basins. Catchbasin leads direct the flow to the gravity storm sewer system which routes the flow to
the site’s minor storm system outlet (located along the southern site access corridor). The outlet is a 750mm storm
sewer which drains to the existing 975m storm sewer within Embankment Street, which ultimately drains to the
CRT lands Phase 1 Stormwater Management Facility (Pond 5).

The storm sewers (i.e. minor system) were sized using the Rationale method (to establish design flows) and the
Manning’s equation (for hydraulics), based on the following criteria:

— Design Storm 1:5 years Return Period (Ottawa IDF Curves)
— Runoff coefficients (C-Factor):
» Landscaped areas (i.e. Grass) = 0.25
» Pavement and Concrete Areas = 0.90
» Roofed Areas = 0.95
— Initial Inlet Time of Concentration = 10 mins.
— Pipe Velocities = 0.80 m/s to 6.0 m/s
— Minimum Pipe Size (Diameter) 250 mm (Sewers) & 200mm (CB Leads)

Refer to Appendix A for post-development catchment map and Appendix B storm sewer sizing calculation sheet.

3.2 STORMWATER MANAGEMENT

Following the design and sizing of the minor system, hydrodynamic modelling was carried out using PCSWMM
software to estimate single event runoff flows and the hydraulic performance of the site’s overall stormwater
system; including stormwater attenuation complete with the onsite storage areas, and an estimate of the peak
hydraulic grade line elevation throughout the entire system.

In addition, the following supplementary checks were completed in order to the comply with the City of Ottawa
design guidelines and associated technical bulletins:

— 2-year Ponding Checks (Refer to Section 3.2.6)
— 100-year HGL to ensure gravity drainage for foundations (Refer to Sections 3.2.4 and 3.2.5)
— 100-year + 20% Stress Test (Refer to Section 3.2.7)

In order to remain consistent with the design of the downstream subdivision system, the single event design storms
used in this analysis for the 2-year, 5-year (minor event), 100-year (major event), and 100-year + 20% (stress testing
event) were simulated using the 3-hour Chicago storm (10-minute time step) distribution.
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3.2.1 BOUNDARY CONDITIONS

Boundary conditions for the stormwater collections where obtained from the CRT Phase 1 Servicing Report. The
receiving storm sewer system within Embankment Street is designed for free flow conditions under the 5-year storm
event. As such, free flowing condition was assumed within the Embankment Street storm sewer for the purpose of
sizing of the minor system within the site and performance assessment simulation of the 5-year Chicago event.

However, under the 100-year and stress testing events, IBI noted receiving storm sewer HGL elevations of 105.31m
and 105.41m, respectively at MH189 on Embankment Street. To account for this, our modelling specified
corresponding fixed tailwater elevations for the associated design storm scenarios.

3.22 QUANTITY CONTROL & ATTENUATION

As it relates to the minor storm event (5-year), no quantity control is required prior to discharging from the site to
the storm sewer system on Embankment Street. Post-development 5-year flows (including both the rational and
single event modelling methods) yielded peak flows lower than what was specified by IBI to be released from the
subject site in the design of the subdivision’s stormwater system. Refer to Table 2 for comparison of IBI’s specified
site post-development flows and WSP’s calculated proposed peak flow rates.

Table 2: 5-year Flows (Previously Assumed vs. Proposed)

S-year
Outlet (Rational S-YE?:: (3-hour
Method) icago)
IBI Design Flows 306 1/s 3181/s
WSP Modelled Flows 263 I/s 257 /s

As discussed in Section 1.4 and 2.2, runoff peak flow in excess of the 5 year event (and up to the 100-year event)
must be controlled on-site to the release rates defined in Table 1. In order to achieve this, our site design allows for
storage within the parking lots, swales and pond storage to achieve the quantity control requirements for the site.
Ponding within parking lots has been limited to 350mm in accordance with City of Ottawa Sewer Design
Guidelines. In order to control ponding in storage areas, inlet control devices (ICDs) of varying sizes are proposed in
dedicated stormwater inlet structures to throttle the flow prior to discharging into the sewer main. Refer to Table 3
for an overview of system quantity control performance as it relates to peak discharge to dedicated outlets, as well as
total storage utilized in the system. Refer to Table 4 and Table 5 for summaries of individual storage cell
performance under the 5-year and 100-year storm events, respectively.

It should be noted that discharge from the dry pond (located at the southeast corner of the site) to Robert Grant Ave /
Cope Dr. major system will be controlled through a dedicated outlet structure. A broadcrested weir - with the
following characteristics - has been selected as the proposed control structure to ensure proper hydraulic operation
and release from the storage facility (refer to Drawing C1.7 located in the Servicing Report - Appendix A for further
details):

— Invert Elevation: 105.97m
— Both Width: 0.5m
— Side Slopes: 3H:1V

— Depth (Parallel to Flow Direction): 300mm

Refer to Servicing Report — Appendix A for detailed design drawings (including proposed grading plan) and
Appendix C of this report for a model map figure for the purpose of providing geographical context.
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Table 3: Proposed Conditions (Controlled) Peak Flows and Total Volume Utilized

Peak Flow Peak Flow Total Storage Utilized
Storm Event Embankment St. Robert Grant Ave / Cope Dr. (m?)
Minor System (L/s) Major System (L/s)
5-year 257 - 27
100-year 312 33 164

Table 4: Individual Storage Cell Performance Summary (5-year)

R e LGS Max. Depth of ngh.eSt QOutlet Structure Top
e Modelled Ponding(m)* Ponding of Grate Elevation (m)
Structure) Storage (m3) Elevation (m)

CB03 1 0.06 108.11 108.05
CB04 1 - 107.76 108.00
CB06 & CB07 0 - 107.05 108.15
CB08 4 0.14 107.84 107.70
CB10 1 - 107.22 107.85
CBl11 2 0.07 108.07 108.00
CB12 1 - 107.24 108.01
CBMH13 2 0.8 108.03 107.95
CB14 & CB15 1 - 107.79 107.95
CB16 1 - 107.29 107.71
DCB17 1 - 105.63 106.38
Pond 12 0.13 105.63 105.50

* For parking lot storage zones, maximum depth of ponding is relative to top of grate of primary surface outlet.

Table 5: Individual Storage Cell Performance Summary (100-year)

sl L5 < Max. Depth of | Highest Ponding  Outlet Structure Top
LIS Modellg il Ponding(m)* Elevation (m) of Grate Elevation (m)
Structure) Storage (m3)

CB03 12 0.17 108.22 108.05
CB04 6 0.15 108.15 108.00
CB06 & CB07 3 0.08 108.23 108.15
CBO08 27 0.29 107.99 107.70
CB10 6 0.18 108.03 107.85
CBl11 13 0.16 108.16 108.00
CB12 3 0.09 108.10 108.01
CB13 14 0.2 108.15 107.95
CB14 & CB15 10 0.14 108.09 107.95
CB16 3 0.15 107.86 107.71
DCB17 1 - 106.13 106.38
Pond 66 0.54 106.04 105.50

* For parking lot storage zones, maximum depth of ponding is relative to top of grate of primary surface outlet.

3.2.3 INLET CONTROLS

In order to limit flows into the minor system such that peak flows leaving the site are within allowable limits, ICDs
(either stainless steel orifice plates with varying inlet diameters, or a manufactured inlet device such as a Tempest)
are proposed throughout the site. ICDs are sized and positioned vertically within PCSWMM model such that
maximum ponding depths and release rate to the minor system were optimized. Refer to Table 6 for an inventory of
ICDs by host structure, along with peak release and acting head depths for the 2-year and 100-year event. Several
ICDs require diameters less than 100mm, as such prefabricated low-flow ICDs (such as a Tempest ICD) with
similar drawdown performance will be required to avoid clogging.
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Table 6: Inlet Control Device Summary

Peak Cell Release Rate (I/s)* Acting Head (m)

ICD (By Host Diameter * Invert
Structure) (mm) Elevation (m)
2-Year 100-Year 2-Year 100-Year

CB03 75 105.85 15 19 1.38 2.37
CB04 60 105.80 8 12 1.05 2.35
CBO06 43%* 105.95 3 6 0.58 2.28
CB0O7 43%* 105.95 3 6 0.58 2.28
CBO08 76 105.50 18 20 1.88 2.49
CB10 60 105.65 7 12 0.80 2.38
CB11 80 105.80 17 22 1.49 2.36
CB12 60 105.81 7 12 0.80 2.29

CBMH13 75 105.01 18 21 1.98 3.14
CB14 53%#* 105.75 6.5 9.5 1.04 2.34
CB15 53%:* 105.75 6.5 9.5 1.04 2.34
CB16 50 105.51 5 9 0.92 2.35
MH409 190 104.81 49 64 0.76 1.24

RYCB02 75 106.05 4 13 0.13 1.06

RYCBO7 60 105.85 4 12 0.32 2.35

RYCBO09 60 105.69 8 12 0.89 2.37

RYCB18 120 105.39 14 34 0.23 1.17

* Where ICD diameters are less than 75mm (required minimum per MECP), manufactured low-flow ICDs will be
required with equal discharge performance noted active head.

** Modelled as single orifice to account for joint CB’s drawdown from single storage zone. Actual orifices (specified in
design drawings) for each CB was solved for such that the combined opening areas of these orifices matches the single
modelled orifice. For example:

CB06/07:
e Modelled Orifice @ 60mm diameter -> Open Area = 0.002827 m2
e Actual Orifices x2 @ 43m diameter -> Combined Open Area = 0.002827

3.24 HGL ANALYSIS & FOUNDATION DRAINAGE (BLOCKS 1 -4 AND AUXILIARY
BUILDING)

In order to ensure gravity drainage for the proposed development’s foundation drainage system, minimum underside
of footing elevations (MUSF) elevations and proposed underside of footing (USF) elevations for each block are
required to be at least 300mm above the 100-year HGL line at the proposed connection location. Refer to Table 7 for
a summary of 100-year HGL elevations and foundation drainage details for Blocks 1, 2,3, 4, and the auxiliary
building as produced in the PCSWMM hydrodynamic model. As shown, a minimum freeboard of 300mm is present
for all buildings for both the MUSF and USF.

Table 7:100-year HGL Analysis & Foundation Drainage Summary (Blocks 1- 4 and Auxiliary Building)

100-yr HGL Minimum USF Proposed USF Freeboard (m) - Freeboard (m) -
Elevation (m) Elevation (m) Elevation (m) MUSF * USF **
1 105.80 106.10 107.26 1.46
2 106.05 106.35 106.37 0.32
3 105.80 106.10 106.24 0.3 0.44
4 105.42 105.72 106.23 0.81
Auxiliary Bldg. 105.66 105.96 106.68*** 1.02

* Freeboard between 100-yr HGL and Proposed MUSF elevation.
* Freeboard between 100-yr HGL and Proposed USF elevation.
**Auxiliary building assumed to possess strip footing foundations at 1.8m below finished ground elevation.
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Note that foundation drainage for Blocks 5, 6, and 7 are not proposed to drain to the site’s stormwater connection
system, but instead be piped to an alternate existing outlet along Cope Drive with a lower invert and HGL. Refer to
the following section for further details.

3.2.5 FOUNDATION DRAINAGE (BLOCKS 5 - 7)

Early in the design process we encountered design challenges while trying to ensure gravity drainage of the
foundation systems, in conjunction with the layout and grading of the surrounding lands, all while trying to maintain
barrier free connectivity to adjacent streets without the requirement for retaining walls, ramps, etc. In order to
maintain barrier free connectivity and comply with the site’s design criteria, the units within the southeasterly
Blocks 5,6 and 7 would require sump pump systems, which was not desirable or accepted by the developer.

After the initial grading and drainage review, WSP discovered the potential existence of a storm sewer stub located
at the southeast corner of the site (northwest corner of the Cope Drive/Robert Grant Avenue turning circle). The
storm stub constitutes part of the Fernbank Crossing develop storm water system, ultimately discharging to
Fernbank Development Pond 6 (via Cope Drive). In April 2021, WSP and Richcraft Group of Companies
(Richcraft) consulted with Eric Surprenant (City of Ottawa liaison) to confirm the City’s willingness to allow for
Blocks 5,6, and 7 to drain their foundations to the subject storm sewer stub (via third-pipe system) such that gravity
drainage could be provide in combination with the preferred grading strategy for barrier free connectivity to adjacent
streets..

The City did not appose the proposed use of new stormwater outlet in this manner; however, the City did indicate
that two (2) elements must be confirmed prior to approving the connection, which were:

1  Confirmation that the 100-year HGL (in the receiving system) is at least 300mm below the MUSF and proposed
USEF elevations for Blocks 5, 6, and 7;
2 Confirmation that the storm sewer stubs exists.

In order to satisfy the first condition, we completed an analysis to infer the 100-year HGL at the subject connection
point based on the 100-year HGL boundary condition used for the design of Phase 3 of the Fernbank Crossing
Development (prepared by IBI), as well as as-built storm sewer plan and profile drawings prepared by Novatech.
Using the provided 100-year HGL elevation for the intersection of Shinny and Cope Drive, and the cumulative fall
of upstream sewers up to the connection point, the 100-year HGL was estimated to be 102.71m. Refer to Table 8 for
comparison of the 100-year HGL elevations and proposed foundation details from Blocks 5, 6,and 7. As shown,
freeboard in excess of 300mm is present for all buildings for both the MUSF and USF.

Table 8: HGL Analysis & Foundation Drainage Summary (Blocks 5, 6, and 7)

100-yr HGL Minimum USF Proposed USF Freeboard (m) - Freeboard (m) -
Elevation (m) Elevation (m) Elevation (m) MUSF * USF **
5 (W) 105.41 105.89 2.70 3.18
5(E) 104.50 105.29 1.79 2.58
6 102.71 104.58 104.58 1.87 1.87
7 (E) 104.55 104.64 1.84 1.93
7 (W) 104.55 104.94 1.84 2.23

* Freeboard between 100-yr HGL and Proposed MUSF elevation.
** Freeboard between 100-yr HGL and Proposed USF elevation.

To satisfy the third condition, Richcraft retained a CCTV contractor (Clean Water Works Inc.) to inspect the
downstream storm sewer (along Cope Drive). During the inspection — which took place on June 2™, 2021 - a tee
connection to the Cope Drive storm sewer was identified which proves the subject storm stub exists.

Refer to Appendix D for correspondence between the City of Ottawa and WSP, as well as the CCTV inspection
report and HGL analysis for the downstream system (Cope Drive sewer). Refer to Appendix E for the Fernbank
Crossing (Phase 3) Servicing Report.
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3.2.6 2-YEAR PONDING CHECKS

In accordance with City of Ottawa Sewer Design Guidelines (2012) (Technical Bulletin PIEDTB-2016-01), no
ponding is permitted in parking lots and laneways during the 2-year design storm event. To complete this check, a 2-
year 3-hour Chicago storm event was simulated. Results of this analysis determined that there is no ponding within
the parking lot storage cells during the 2-year storm event. This was evident based on the maximum HGL elevations
reported in the storage nodes remaining below the proposed top of grate elevations. Refer to Appendix C for the
model output for the associated scenario.

3.2.7 100-YEAR + 20% STRESS TEST CHECKS & EMERGENCY SPILLWAYS

In accordance with City of Ottawa Sewer Design Guidelines (2012) - Technical Bulletin PIEDTB-2016-01, the
stormwater management shall be stress tested under a 100-year + 20% storm event. The following are the two (2)
mandatory checks carried out relative to the stress testing event:

— Stress test ponding water surface elevation (WSEL) remains below the lowest building opening

— HGL in the minor system remains below the USF Elevation

Refer to Servicing Report — Appendix A for detailed grading plan which communicates lowest building elevations
and stress test ponding water surface elevations. Under no circumstances did the stress test ponding reach any
building’s lowest opening. Refer to Table 9 for a comparison of stress test event HGL elevations (within the minor
system) versus the MUSF and USF elevations for Blocks 1-4 and the auxiliary building. As shown, positive
freeboard is present for all buildings.

Table 9: Stress Test HGL Analysis & Foundation Drainage Summary (Blocks 1, 2, 3, 4, and Aux.)

Stress Test HGL Minimum USF Proposed USF Freeboard (m) -  Freeboard (m) -
Elevation (m) Elevation (m) Elevation (m) MUSEF * USF #**
1 105.93 106.10 107.26 0.17 1.33
2 106.06 106.35 106.37 0.29 0.31
3 105.93 106.10 106.24 0.17 0.31
4 105.53 105.72 106.23 0.19 0.70
Auxiliary Bldg. 105.78 105.96 106.68*** 0.18 0.90

* Freeboard between Stress Test HGL and Proposed MUSF elevation.
* Freeboard between Stress Test HGL and Proposed USF elevation.
** Auxiliary building assumed to possess strip footing foundations at 1.8m below finished ground elevation.

As previously stated in Section 3.2.5, foundation drains from Blocks 5, 6, and 7 are not connected to the site’s minor
system but to a secondary storm outlet at the northwest corner of Cope Drive and Robert Grant Ave. To verify
compliance as it relates to stress test event HGL in the receiving sewer and MUSF/USF elevations for Block 5-7,
WSP first completed a review to estimate the stress test event HGL in the receiving sewer. Given location-specific
stress test HGL information was not available, WSP reviewed the maximum differential elevation between the 100-
year and stress test event HGLs simulated within the proposed development site. This differential would then be
added to the receiving sewer’s 100-year HGL elevation to estimate the stress test HGL elevation. The greatest HGL
differential was observed at MH410 with a depth of 0.24m. Adding this to the receiving sewer’s 100-year HGL
elevation resulted in a stress test HGL of 102.95m. Refer to Table 10 for a comparison of stress test event HGL
elevations (within the Cope Drive sewer) versus the MUSF/USF elevations for Blocks 5-7. As shown, positive
freeboard is present for all buildings.
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Table 10: Stress Test HGL Analysis & Foundation Drainage Summary (Blocks 5-7)

Stress Test HGL Minimum USF Proposed USF Freeboard (m) - Freeboard (m) -
Elevation (m) Elevation (m) Elevation (m) MUSEF * USF #*
5 (W) 105.41 105.89 2.46 2.94
5(E) 104.50 105.29 1.55 2.34
6 102.95 104.58 104.58 1.63 1.63
7(E) 104.55 104.64 1.60 1.6
7 (W) 104.55 104.94 1.60 1.99

* Freeboard between 100-yr HGL and Proposed MUSF elevation.
** Freeboard between 100-yr HGL and Proposed USF elevation.

In addition to the checks carried out relative to the 100-year + 20% stress testing event, WSP has included
provisions for emergency spillways. This was achieved through grading where 150mm vertical clearances between
ground elevations (at building envelopes) and the site’s spill elevation to municipal Right-of-Ways were provided.

3.3 QUALITY CONTROL

As noted in Section 1.4, Quality control for the site’s stormwater is not required if the site’s post-development
imperviousness is equal or less than 86% (or runoff coefficient of 0.8), as specified by IBI’s sizing of the
subdivision’s SWM system. Stormwater from the site will be treated in Pond 5 downstream of the development. The
post-development site imperviousness was calculated to be 64% (Runoff coefficient = 0.63); therefore, no on-site
quality control is required.

3.4 DIVERSION OF DRAINAGE CATCHMENT AREAS

A diversion of a drainage catchment (when comparing pre-development to post-development) is currently proposed;
however, the allocation of stormwater flow to the designated outlets is in accordance with the overall Subdivision
design criteria as specified in the CRT Phase 1 Servicing Report.

3.5 WATERCOURSES, MUNICIPAL DRAINS, AND
FLOODPLAINS

Stormwater from the proposed development will not be directly discharged to a watercourse. As such, no significant
negative impacts are anticipated to downstream receiving watercourses due to proposed quantity and quality control
measures. All stormwater from the site will ultimately be routed to one the two following stormwater management
facilities:

— Pond 6 of the CRT Lands — Phasel development (up to 39 I/s of major overland flow); and
— Pond 5 of the Fernbank Crossing development.

As such, no significant negative impacts are anticipated to downstream receiving watercourses due to proposed
quantity and quality control measures.

There are no municipal drains on the site or associated with the drainage from the site.

There are no designated floodplains on the site of this development.

3.6 SETBACKS FROM SIGNIFICANT FEATURES

There are no private sewage disposal systems, watercourses, and/or hazard lands in the vicinity of the subject site.
As such, there are no associated set-backs requirements to adhere to.
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3.7 FILL CONSTRAINT

There are no known fill constraints applicable to this site related to any floodplain. No fill constraints related to soil
conditions are anticipated, as confirmed in the geotechnical report.
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4 SEDIMENT AND EROSION CONTROL

4.1 5.1 GENERAL

During construction, existing storm sewer system can be exposed to sediment loadings. A number of construction
techniques designed to reduce unnecessary construction sediment loadings will be used, including:

»  Filter cloths, which will remain on open surface structures such as manholes and catch basins until these
structures are commissioned and put into use;

» Installation of silt fence, where applicable, around the perimeter of the proposed work area;
*  The installation of straw bales within existing drainage features surround the site; and
e Bulkhead barriers will be installed in the outlet pipes.

During construction of the services, any trench dewatering using pumps will be fitted with a “filter sock.” Thus, any
pumped groundwater will be filtered prior to release to the existing surface runoff. The contractor will inspect and
maintain the filter sock as needed including sediment removal and disposal.

All catch basins, and to a lesser degree, manholes, convey surface water to sewers. Consequently, until the
surrounding surface has been completed, these structures will be covered to prevent sediment from entering the
minor storm sewer system. These measures will stay in place and be maintained during construction and build-out
until it is appropriate to remove them.

During construction of any development both imported and native soils are placed in stockpiles. Mitigative
measures and proper management to prevent these materials entering the sewer system are needed. During
construction of the deeper watermains and sewers, imported granular bedding materials are temporarily stockpiled
on site. These materials are however quickly used up and generally placed before any catch basins are installed.
Refer to the Sediment and Erosion Control Plan (drawing C1.8) provided in Servicing Report - Appendix A.
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5 CONCLUSIONS

WSP has completed this stormwater management analysis, calculations, and reporting in support of the Site Plan
Application for the proposed development at 620 Bobolink Ridge (Block 344). Stormwater management
requirements for the site have been determined and associated on-site quantity control infrastructure has been sized.
A total of 165 m? of storage will be provided (through a combination of parking lot storage, pipe storage, and pond
storage) to restrict flow into the minor system during major storm events. Said storge will limit peak flow to
dedicated outlets to within allowable limits in accordance with the CRT Lands Phase 1 Servicing Report, as well as
comply with all City’s SWM criteria.
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STORM SEWER CAPACITY CALCULATIONS - RICHCRAFT TERRACE FLATS

DATE: OCT 2021

PREPARED BY:

Daniel Searle, P.Eng.

PROJECT NO. 211-01221-00 CHECKED BY:  Steve Davidson, P.Eng., OLS (Ret.), MBA
1:5 YR STORM EVENT REF. FIGURE: SWM - SK1-2
DRAINAGE AREA RUNOFF DATA PIPE DATA
PEAK
EROM No. 70 No. AREA DESCRIPTION A(ﬁE)A COFI{ElIi':ICC’:II:IIE:NT AC 3 Tc 1 RUNC;)FF, SIZE SLOPE CAPACITY Q/Qy, VELOCITY LENGTH

AC (min) | (mm/hour) (L/s) (mm) (%) (L/sec) (m/sec) (m)
RYCBO1 MH401 B1 0.02 0.72 0.02 0.02 10.00 104.2 46 450 0.50% 201.6 0.02 1.27 29.0
MH401 MH402 B2-3 0.13 0.70 0.09 0.11 10.61 101.1 30.7 450 0.50% 201.6 0.15 1.27 39.0
MH402 MH403 B4-9 0.43 0.65 0.28 0.39 11.44 97.2 104.8 450 0.50% 201.6 0.52 1.27 80.0
CB11 MH403 B10 0.10 0.82 0.08 0.08 10.00 104.2 23.8 450 0.50% 201.6 0.12 1.27 29.0
MH403 MH404 B11 0.04 0.81 0.03 0.50 13.13 90.1 126.3 450 0.50% 201.6 0.63 1.27 28.0
CBMH13 MH404 B12 0.10 0.86 0.08 0.08 10.00 104.2 245 450 0.50% 201.6 0.12 1.27 24.0
MH404 MH405 - 0.00 0.00 0.00 0.59 13.72 87.9 143.9 450 0.50% 201.6 0.71 1.27 19.0
POND OUTLET MH410 B13-14 0.15 0.57 0.09 0.09 10.00 104.2 25.3 300 3.90% 191.0 0.13 2.70 8.0
MH410 MH409 B15-16 0.12 0.64 0.08 0.16 10.36 102.3 46.6 600 0.15% 237.8 0.20 0.84 14.6
MH409 MH408 B17 0.19 0.77 0.15 0.31 10.56 101.3 87.1 600 0.15% 237.8 0.37 0.84 23.2
MH408 MH406 - 0.00 0.00 0.00 0.31 10.89 99.7 85.8 600 0.15% 237.8 0.36 0.84 26.4
MH407 MH406 B18-19 0.18 0.55 0.10 0.10 10.00 104.2 29.7 450 0.25% 142.6 0.21 0.90 23.2
MH406 MH405 B20 0.05 0.66 0.03 0.44 11.26 98.0 120.3 600 0.15% 237.8 0.51 0.84 41.0
MH405 STUB B21 0.09 0.68 0.06 1.09 14.12 86.5 262.8 750 0.12% 385.7 0.68 0.87 9.5
NOTES:

1. PIPE MANNING'S COEFFICIENT IS "0.013"
2. RAINFALL INTENSITY IN ACCORDANCE WITH CITY OF OTTAWA SEWER DESIGN GUIDELINES.

MINOR SYSTEM
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PRE-DEV - 5YR - CHICAGO - 3HR

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
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Element Count
* ok ok k ok ok ok ok ok ok ok kK

Number of rain gages ...... 1
Number of subcatchments ... 1
Number of nodes ........... 1
Number of links ........... 0
Number of pollutants ...... 0
Number of land uses ....... 0

Kk ok ok ok kkkkkkk ok ok ok ok

Raingage Summary
kAhkkkkhk kA k kKA Kk Kk kkk*k

Data Recording

Name Data Source Type Interval

Richcraft Chicago 3h 5yr 10min INTENSITY 10 min.

kAhkk Ak kA kA hkh kA hk kK k k%

Subcatchment Summary

khkkkhkhkkk kA khkhrkkhkrkkkx %k

Name Area Width SImperv %$Slope Rain Gage
Outlet

1 1.60 53.48 5.00 1.2000 Richcraft
2

*kkkkhkkhkkkkkkk*k

Node Summary

kkkKkhk kK kK KKk K

Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
2 OUTFALL 0.00 0.00 0.0
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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.
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Analysis Options

Nk kkhkkhkkhkhkhkkkkkkkk*

Flow Units ............... CMS
Process Models:
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PRE-DEV - 5YR - CHICAGO - 3HR


Rainfall/Runoff ........ YES

RDITI ..ottt ittt i eee e NO

Snowmelt ...........0.0... NO

Groundwater ............ NO

Flow Routing ........... NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Surcharge Method ......... EXTRAN
Starting Date ............ 04/21/2021 00:00:00
Ending Date .............. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ..oveeeeenn.. 00:05:00
Dry Time Step ............ 00:05:00
R SR IR I S b b 2 Sh b 2h Sh b Jh Sh b Sh b b 2h b I S 4 Volume Depth
Runoff Quantity Continuity hectare-m mm
kkhkhkhkhkkhhkhk A hkkhkhkrhkhkrhkkhkrhkhkhrrkd* 00— e
Total Precipitation ...... 0.068 42.498
Evaporation LossS ......... 0.000 0.000
Infiltration Loss ........ 0.008 5.054
Surface Runoff ........... 0.060 37.507
Final Storage ............ 0.000 0.002
Continuity Error (%) ..... -0.154
khkkhkkhkhkhhkhkhkhkhkhkkhkhkhkhkhhhkkhkhkhkxxx volume volume
Flow Routing Continuity hectare-m 1076 ltr
kAhkk kA kA hkh kA hkkdd A hdk Ak hkkhk A hkhdAx* k00 e e
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.060 0.602
Groundwater Inflow ....... 0.000 0.000
RDIT Inflow .....coeeeeon.. 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.060 0.602
Flooding LOSS v.vveeunennn.. 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.000
khkkhkkhkhkhkhkhkhkhkkhkhkhkhkrkrkhhkhkhkhhhhxk*k*k
Subcatchment Runoff Summary
R IR IR I S 2h b 2 Sh b b 2h Sh b dh Sh b b 2h b 2 2b Sb b 2 2h 3

Total Total Total Total Imperv
Perv Total Total Peak Runoff
Precip Runon Evap Infil Runoff
Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm

mm mm 1076 1ltr CMS



35.38 37.51

Analysis begun on:
Analysis ended on:
Total elapsed time:

Thu
Thu
< 1

42.50 0.
.60 0.13 0.

Jun 17 23:03:26
Jun 17 23:03:26
sec

00 0.00
883

2021
2021



PRE-DEV - 100YR - CHICAGO - 3HR

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)
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Element Count
* ok ok k ok ok ok ok ok ok ok kK

Number of rain gages ...... 1
Number of subcatchments ... 1
Number of nodes ........... 1
Number of links ........... 0
Number of pollutants ...... 0
Number of land uses ....... 0
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Raingage Summary
kAhkkkkhk kA k kKA Kk Kk kkk*k

Data Recording

Name Data Source Type Interval

Richcraft Chicago 3h 100yr 10min INTENSITY 10 min.

kAhkk Ak kA kA hkh kA hk kK k k%

Subcatchment Summary

khkkkhkhkkk kA khkhrkkhkrkkkx %k

Name Area Width SImperv %$Slope Rain Gage
Outlet

1 1.60 53.48 5.00 1.2000 Richcraft
2

*kkkkhkkhkkkkkkk*k

Node Summary

kkkKkhk kK kK KKk K

Invert Max. Ponded External
Name Type Elev. Depth Area Inflow
2 OUTFALL 0.00 0.00 0.0
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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.
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Analysis Options

Nk kkhkkhkkhkhkhkkkkkkkk*

Flow Units ............... CMS
Process Models:
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PRE-DEV - 100YR - CHICAGO - 3HR


Rainfall/Runoff ........ YES

RDITI ..ottt ittt i eee e NO

Snowmelt ...........0.0... NO

Groundwater ............ NO

Flow Routing ........... NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Surcharge Method ......... EXTRAN
Starting Date ............ 04/21/2021 00:00:00
Ending Date .............. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ..oveeeeenn.. 00:05:00
Dry Time Step ............ 00:05:00
R SR IR I S b b 2 Sh b 2h Sh b Jh Sh b Sh b b 2h b I S 4 Volume Depth
Runoff Quantity Continuity hectare-m mm
kkhkhkhkhkkhhkhk A hkkhkhkrhkhkrhkkhkrhkhkhrrkd* 00— e
Total Precipitation ...... 0.114 71.277
Evaporation LossS ......... 0.000 0.000
Infiltration Loss ........ 0.008 5.212
Surface Runoff ........... 0.106 66.205
Final Storage ............ 0.000 0.002
Continuity Error (%) ..... -0.199
khkkhkkhkhkhhkhkhkhkhkhkkhkhkhkhkhhhkkhkhkhkxxx volume volume
Flow Routing Continuity hectare-m 1076 ltr
kAhkk kA kA hkh kA hkkdd A hdk Ak hkkhk A hkhdAx* k00 e e
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.106 1.062
Groundwater Inflow ....... 0.000 0.000
RDIT Inflow .....coeeeeon.. 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.106 1.062
Flooding LOSS v.vveeunennn.. 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored Volume ...... 0.000 0.000
Continuity Error (%) ..... 0.000
khkkhkkhkhkhkhkhkhkhkkhkhkhkhkrkrkhhkhkhkhhhhxk*k*k
Subcatchment Runoff Summary
R IR IR I S 2h b 2 Sh b b 2h Sh b dh Sh b b 2h b 2 2b Sb b 2 2h 3

Total Total Total Total Imperv
Perv Total Total Peak Runoff
Precip Runon Evap Infil Runoff
Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm

mm mm 1076 1ltr CMS



62.64 66.21

Analysis begun on:
Analysis ended on:
Total elapsed time:

Tue
Tue
<1

71.28 0.
.06 0.28 0.

Jun 29 08:53:42
Jun 29 08:53:42
sec

00 0.00
929

2021
2021
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POST-DEV - 2YR - CHICAGO - 3HR

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

WARNING 02: maximum depth increased for Node MH410

WARNING 02: maximum depth increased for Node RYCBO2
WARNING 02: maximum depth increased for Node RYCBO7
WARNING 02: maximum depth increased for Node RYCBOO
WARNING 02: maximum depth increased for Node RYCB1S8
WARNING 02: maximum depth increased for Node RYCB19

Kk ok k ok ok ok ok ok ok ok ok k

Element Count
) hkk kK Kk kK k) Kk kk

Number of rain gages ...... 1
Number of subcatchments ... 21
Number of nodes ........... 36
Number of links ........... 51
Number of pollutants ...... 0
Number of land uses ....... 0
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Raingage Summary
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Data Recording

Name Data Source Type Interval

Richcraft Chicago 3h 2yr 10min INTENSITY 10 min.

Kk hkhkkhkhkhkkhkhkhkkkkhkkxkkxkx

Subcatchment Summary

khkhkhkkhkhkhrkkkhkhkkhkkkkhkxkkxkx

Name Area Width $Imperv %$Slope Rain Gage
Outlet

Bl 0.02 14.60 68.00 2.0000 Richcraft
RYCBO1

B10O 0.10 43.26 86.00 2.0000 Richcraft
CB11l STRG

B1l1l 0.04 23.11 85.00 2.0000 Richcraft
CB1l2 STRG

B12 0.10 48.95 92.00 2.0000 Richcraft
CB13 STRG

B13 0.09 16.24 42.00 2.0000 Richcraft
DITCH IN 1

B1l4 0.06 9.62 54.00 2.0000 Richcraft
POND 1

B15 0.05 16.30 60.00 2.0000 Richcraft
MH410

B1l6 0.06 18.23 55.00 2.0000 Richcraft
MH410

B17 0.19 34.34 79.00 3.0000 Richcraft
DCB17 STRG

B18 0.15 24.05 42.00 1.0000 Richcraft

RYCB18


daniel.searle
Text Box
POST-DEV - 2YR - CHICAGO - 3HR


B19
RYCB19

B2
CBO3_STRG

B20
CB16_STRG

B21
CB14 15 STRG

B3
RYCBO0?2

B4
RYCBO7

B5
CB04_STRG

B6
CB06_07 STRG

B7
CB08_STRG

B8
RYCBO9

B9
CB10_STRG
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Node Summary
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CB10_ STRG STORAGE 105.65 4.35 0.0

CB11 STRG STORAGE 105.80 4.20 0.0

CB12 STRG STORAGE 105.81 4.19 0.0

CB13 STRG STORAGE 105.01 4.99 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.51 2.74 0.0

DCB17 STRG STORAGE 104.57 2.11 0.0

POND 1 STORAGE 105.50 0.75 0.0

K’k kkkhkkk kK kK

Link Summary

K’ hkkhkkkkhkkkkk kK

Name From Node To Node Type Length %
Slope Roughness

11 POND 1 MH410 CONDUIT 8.0
3.8581 0.0130 B

13 MH402 MH403 CONDUIT 79.4
0.5036 0.0130

14 RYCBO1 MH401 CONDUIT 28.9
0.5193 0.0130

15 mh407 MH406 CONDUIT 23.5
0.2557 0.0130

16 CB11 MH403 CONDUIT 29.2
0.4790 0.0130

17 MH403 MH404 CONDUIT 27.8
0.5042 0.0130

18 MH404 MH405 CONDUIT 19.1
0.5246 0.0130

2 MH401 MH402 CONDUIT 39.3
0.4835 0.0130

2 3 MH408 MH406 CONDUIT 26.4
0.1515 0.0130

3 MH410 MH409 null CONDUIT 13.6
0.2949 0.0130 -

39 CB13 MH404 CONDUIT 23.6
0.5095 0.0130

4 MH409 MH408 CONDUIT 23.4
0.1709 0.0130

44 DITCH IN 1 POND 1 CONDUIT 55.0
0.50091 0.0350

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EXisTUB CONDUIT 9.4
0.1065 0.0130

9 EXisTUB 14 CONDUIT 37.5
0.1334 0.0130

10 CBl4 15 STRG MH405 ORIFICE

19 RYCBO02 MH401 ORIFICE

21 CBO37$TRG MH401 ORIFICE

22 RYCBO7 MH402 ORIFICE

24 CBO47$TRG MH402 ORIFICE

25 CB06_07_ STRG MH402 ORIFICE

27 RYCB19 mh407 ORIFICE

28 RYCB18 mh407 ORIFICE
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Cross Section Summary
khkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkkkk*k%k
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Area
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.11
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4 CIRCULAR 0.60 0.28 0.
.25
44 TRAPEZOIDAL 0.30 0.36 0.
.22
54 CIRCULAR 0.30 0.07 0.
.10
7 CIRCULAR 0.60 0.28 0.
.24
8 CIRCULAR 0.75 0.44 0.
.36
9 CIRCULAR 0.75 0.44 0.
.41

R I I b b b b b b S b b b b b S g S A A b b b b b S b 2 b b b b S 2 2 b b b b S S b b b b b b S b 2 b b b g 4
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.
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Kk ok k ok ok ok kkkk ok ok ok k Kk

Analysis Options
khkkkkhkhkkkkkkkkk*k

Flow Units ............... CMS
Process Models:

Rainfall/Runoff ........ YES

RDIT oottt iii e i NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Flow Routing Method ...... DYNWAVE
Surcharge Method ......... EXTRAN
Starting Date ............ 04/21/2021 00:00:00
Ending Date ....ueiunenon.. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ............ 00:05:00
Dry Time Step ............ 00:05:00
Routing Time Step ........ 0.50 sec
Variable Time Step ....... YES
Maximum Trials ........... 8
Number of Threads ........ 4
Head Tolerance ........... 0.001500 m
R I I b b b b b b S 2 b 2 b b b 2h dh dh db b b b b 3 Volume Depth
Runoff Quantity Continuity hectare-m mm
khkhkk kA hkhkhkhkhkkdkkhkkhkkhkkhkhkhkkhk ),k krxrx*x*x = b~ e -
Total Precipitation ...... 0.051 31.776
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.018 11.264
Surface Runoff ........... 0.033 20.644
Final Storage ............ 0.000 0.001

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75



o°
-

Continuity Error (%) ..... -0.416

R I I b b b b b b S b 2 b b b dh dh dh db b b b b 3 Volume Volume
Flow Routing Continuity hectare-m 10”6 1ltr
khkhk kA Ak hkhkhkhkhkkdkkhkhkkhkkhkhkhkkhk k k) krxhx*x*x = o e -
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.033 0.332
Groundwater Inflow ....... 0.000 0.000
RDIT Inflow .....oeeeenen.. 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.033 0.329
Flooding LOSS +.vevveen.enn 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored Volume ...... 0.000 0.001
Continuity Error (%) ..... 0.530
khkkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkkhk k,khkhkkk*x%
Time-Step Critical Elements
Ak kkhk kA hk Ak Ak Ak khkkhkhkhkhkkhkhk k k,khxkk*kx%
None
R I S b b b b b b S b b 2 b b 2 S I I S b b b dh Sh S b b b 3 4
Highest Flow Instability Indexes
R I I b b b b b b S b b b b b 2 S S I 2 b b b dh 2h S b b b 3 4
All links are stable.
khkhkk kA Ak Ak Ak hkkhkkhkkhkkhkkhkhkhkkkkkxkx
Routing Time Step Summary
Kk hkk kA Ak Ak Ak hkkhkkhkkhkkhkkhkhkhkkkkk*xkxx
Minimum Time Step 0.50 sec
Average Time Step 0.50 sec
Maximum Time Step 0.50 sec
Percent in Steady State 0.00
Average Iterations per Step 2.00
Percent Not Converging 0.00
Time Step Frequencies :

0.500 - 0.500 sec : 100.00 %

0.500 - 0.500 sec : 0.00 %

0.500 - 0.500 sec 0.00 %

0.500 - 0.500 sec 0.00 %

0.500 - 0.500 sec 0.00 %
khkhkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkkhk,k,khkkkk*x%
Subcatchment Runoff Summary
Ak Kk Ak kA Ak Ak Ak Ak hkkhkkhkhkhkhkkhkhk,k,k khkkk*x%

Total Total Total Total Imperv



Precip Runon Evap Infil Runoff

Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm
mm mm 1076 1ltr CMS

B1 31.78 0.00 0.00 10.12 21.66
0.10 21.76 0.00 0.00 0.685

B10 31.78 0.00 0.00 4.42 27.46
0.06 27.52 0.03 0.02 0.866

B11 31.78 0.00 0.00 4.69 27.11
0.27 27.38 0.01 0.01 0.862

B12 31.78 0.00 0.00 2.52 29.36
0.06 29.43 0.03 0.02 0.926

B13 31.78 0.00 0.00 18.41 13.42
0.03 13.45 0.01 0.01 0.423

B14 31.78 0.00 0.00 14.60 17.28
0.03 17.30 0.01 0.01 0.544

B15 31.78 0.00 0.00 12.68 19.16
0.05 19.20 0.01 0.01 0.604

Bl6 31.78 0.00 0.00 14.27 17.56
0.05 17.60 0.01 0.01 0.554

B17 31.78 0.00 0.00 6.65 25.28
0.04 25.31 0.05 0.03 0.797

B18 31.78 0.00 0.00 18.42 13.44
0.02 13.46 0.02 0.01 0.424

B19 31.78 0.00 0.00 14.58 17.20
0.08 17.28 0.01 0.00 0.544

B2 31.78 0.00 0.00 7.60 24 .27
0.05 24.33 0.02 0.02 0.766

B20 31.78 0.00 0.00 11.39 20.38
0.10 20.48 0.01 0.01 0.645

B21 31.78 0.00 0.00 10.46 21.39
0.05 21.44 0.02 0.01 0.675

B3 31.78 0.00 0.00 16.81 14.99
0.05 15.04 0.01 0.00 0.473

B4 31.78 0.00 0.00 18.73 13.09
0.04 13.12 0.01 0.00 0.413

BS 31.78 0.00 0.00 7.26 24.53
0.10 24.63 0.01 0.01 0.775

B6 31.78 0.00 0.00 11.10 20.78
0.04 20.82 0.01 0.01 0.655

B7 31.78 0.00 0.00 12.05 19.79
0.05 19.84 0.03 0.02 0.624

B8 31.78 0.00 0.00 13.01 18.87
0.03 18.90 0.01 0.01 0.595

B9 31.78 0.00 0.00 14.59 17.23
0.05 17.28 0.01 0.01 0.544

Kk ok k ok ok ok ok ok ok ok ok ok kkkokk

Node Depth Summary

Kk ok k ok ok ok ok ok ok ok ok ok ok kk ok ok

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters



CB11

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO7
RYCBO9
RYCB18
RYCB19

14

2

5
CB03_STRG
CB04 STRG
CB06_ 07 STRG
CB08_STRG
CB10_STRG
CB11l STRG
CB12 STRG
CB13_ STRG
CB14 15 STRG
CB1l6_STRG
DCB17 STRG
POND_1

Kk ok hk ok kkkkhkkkkkkkkkxk

Node Inflow Summary
Kkhkkkkhkhkhkhkhkhkhkkkkkkk*k*k

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE

.01
.01
.01
.04
.01
.02
.02
.02
.04
.04
.02
.04
.02
.03
.02
.00
.01
.01
.02
.01
.44
.02
.00
.00
.03
.02
.02
.04
.02
.03
.02
.05
.02
.02
.60
.01

O O O O O O O O O OO OO0 OHFH OOOOOOOOOOOOLOLOOOOOoOoOOoOoOo

.10
.09
.08
.38
.11
.18
.25
.31
.40
.27
.13
.25
.20
.63
.54
.04
.13
.32
.89
.23
.57
.27
.00
.00
.38
.05
.58
.88
.80
.49
.80
.02
.04
.92
.88
.05

O OO FPF NORFPFOF ORFR, P OOORF OOOOOOOOOOOOOOoOOOOoOOoOoo

105.
105.
106.
104.
105.
105.
105.
105.
104.
104.
104.
104.
105.
105.
105.
106.
106.
106.
106.
105.
106.
104.
105.
108.
107.
106.
106.
107.
106.
107.
106.
107.
106.
106.
105.
105.

30
10
26
68
79
52
16
05
74
81
88
85
01
44
44
02
18
17
58
62
37
52
38
07
23
85
53
38
45
29
61
03
79
43
45
55

O O O O O O O O O OO OO OO O OO OO0 OO0 oo oOoOoOoOOo oo

01:10
01:10
01:10
01:12
01:10
01:10
01:11
01:11
01:12
01:11
01:09
01:11
01:11
01:10
01:10
01:10
01:10
01:10
01:10
01:10
01:10
01:12
00:00
00:00
01:10
01:10
01:10
01:10
01:10
01:10
01:10
01:10
01:10
01:11
01:10
01:12

.10
.09
.08
.38
.11
.18
.25
.31
.40
.27
.13
.25
.20
.63
.54
.04
.13
.32
.89
.23
.57
.27
.00
.00
.37
.05
.58
.87
.79
.48
.80
.02
.03
.92
.88
.05

O OO FPF NORFPFOF ORFRF P OOORF OOOOOOOOOOOOOoOoOOOOoOOo oo

Maximum

Lateral

Inflow

CMS

Maximum

Total

Inflow

CMS

Time of Max

Occurrence

days hr:min

Lateral

Inflow

Volume

106 1ltr

Total Flow

Inflow Balance

Volume Error
Node

ltr Percent
CB11

0.0274 0.196
CB13

JUNCTION

JUNCTION

0.000

0.000

0.017

0.018

0

0

01:10

01:10



DITCH IN 1
.012
EX STUB
. 329
MH401
.0339
MH402
.105
MH403
. 144 -
MH404
.184 -
MH405
. 329 -
MH406
.125 -
mh407
.0244
MH408
.0915
MH409
.0914
MH409 null
.0914
MH410
.0443
RYCBO1
.00476
RYCBO2
.00565
RYCBO7
.00676
RYCBO9
.0126
RYCB18
.0204
RYCB19
.00579
14
. 329
2

0.00

0.00
CB0O3 STRG
.0235

CB04 STRG
.0135

CBO6 07 ST
.00968
CB0O8 STRG
.0286

CB10 STRG
L0115

CB11l STRG
L0274

CB12 STRG
.0114

CB13 STRG
.0288

0.005

0.015

-0.003

0.041

0.133

0.043

0.001

0.316

0.844

0.018

-0.033

-0.040

0.025

0.003

0.001

0.001

0.000

0.000

45.469

0.000

0 ltr

0 ltr

0.000

0.000

RG

0.000

0.000

0.000

0.000

0.000

0.001

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

OUTFALL

OUTFALL

OUTFALL

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

.008

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.015

.003

.004

.005

.008

.014

.004

.000

.000

.000

.016

.009

.006

.019

.008

.018

.008

.019

.008

.200

.022

.066

.090

.114

.200

.075

.017

.054

.054

.055

.026

.003

.004

.005

.008

.014

.004

.200

.000

.000

.016

.009

.006

.019

.008

.018

.008

.019

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

00:

00:

01:

01:

01:

01:

01:

01:

01:

01:

10

11

10

10

11

11

11

10

10

11

10

10

10

10

10

10

10

10

10

12

00

00

10

10

10

10

10

10

10

10

0.012

0.0216

0.00476

0.00565

0.00676

0.0126

0.0204

0.00579

0.0235

0.0135

0.00968

0.0286

0.0115

0.0274

0.0114

0.0288



CB14 15 STRG STORAGE 0.013 0.013 0 01:10 0.0199
0.0199 0.000

CB16_STRG STORAGE 0.006 0.006 0 01:10 0.00932
0.00932 0.000

DCB17 STRG STORAGE 0.032 0.032 0 01:10 0.0478
0.0478 0.550

POND 1 STORAGE 0.007 0.014 0 01:10 0.0108
0.0228 -0.037

Kk Ak Ak hkhAhkkhkhkhkhkhkhkhhkhkkkhkx

Node Surcharge Summary
khkkkhk Ak Ak Ak hkhkhkkhkkhkhkhkkk,kkk***%

No nodes were surcharged.

Kk Ak Kk hkhkhkkhkkhkkhkhkkkhkkk

Node Flooding Summary
khkhkkhk kA hkhkhkhkhkkhkkhkkhkhkkk*k*k%k

No nodes were flooded.

Kk Ak Ak hkhkhkkhkhkhkhkhkhkhhkhkkkhkx

Storage Volume Summary
khkkk kA hkhkhkhkhkkkkhkhkhkkkk***%

Average Avg Evap Exfil Maximum Max Time
of Max Maximum
Volume Pcnt Pcnt Pcnt Volume Pcnt

Occurrence Outflow

Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days
hr:min CMS

CBO3_STRG 0.000 0 0 0 0.000 0 0
01:10 0.015

CB04 STRG 0.000 0 0 0 0.000 0 0
01:10 0.008

CBO6_07 STRG 0.000 0 0 0 0.000 0 0
01:10 0.006

CB08_ STRG 0.000 0 0 0 0.001 0 0
01:10 0.018

CB10_STRG 0.000 0 0 0 0.000 0 0
01:10 0.007

CB11 STRG 0.000 0 0 0 0.001 0 0
01:10 0.017

CB12_ STRG 0.000 0 0 0 0.000 0 0
01:10 0.007

CB13_STRG 0.000 0 0 0 0.001 0 0
01:10 0.018

CB14 15 STRG 0.000 0 0 0 0.000 1 0
01:10 0.013

CB16_STRG 0.000 0 0 0 0.000 1 0
01:11 0.005

DCB17 STRG 0.000 5 0 0 0.001 7 0



POND_1 0.001 0
01:12 0.012

Kk ok hk ok khkkkhkkkkhkkkkkkkkhk*k

Outfall Loading Summary

Kk Ak ok khkhkkhkkhkkhkkkkkkkkhk*k

Total
Volume
1076 1ltr

0.004

Time of Max

Occurrence

days hr:min

Maximum

|Velo
m/s

cl
ec

01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:
01:

12
11
10
10
10
11
12
10
11
11
10
11
10
10
11
11
12
10
10
10
10
10
10
10
10
10
10

P O O FPF OO OO0 OoORFr OO0 OO o

Flow Avg
Fregq Flow
Outfall Node Pcnt CMS
14 54.77 0.014
2 0.00 0.000
5 0.00 0.000
System 18.26 0.014
khkhkkkhkhkhkhkhkhkhkkhkkkkkk*k*k
Link Flow Summary
khkhkkkhkhkhkhkhkhkhkkkkkhkkk*k*k
Maximum
|Flow|
Link Type CMS
11 CONDUIT 0.012
13 CONDUIT 0.066
14 CONDUIT 0.003
15 CONDUIT 0.018
16 CONDUIT 0.017
17 CONDUIT 0.089
18 CONDUIT 0.114
2 CONDUIT 0.022
2 3 CONDUIT 0.053
3 CONDUIT 0.025
39 CONDUIT 0.018
4 CONDUIT 0.054
44 CONDUIT 0.007
54 CONDUIT 0.031
7 CONDUIT 0.074
8 CONDUIT 0.200
9 CONDUIT 0.200
10 ORIFICE 0.013
19 ORIFICE 0.004
21 ORIFICE 0.015
22 ORIFICE 0.004
24 ORIFICE 0.008
25 ORIFICE 0.006
27 ORIFICE 0.004
28 ORIFICE 0.014
30 ORIFICE 0.007
31 ORIFICE 0.017
34 ORIFICE 0.007

O O O O O O O O OO OO OO OO OO0 OO oo o oo

01:

10

O O O OO O O OO OO oo oo oo

[ = S S =

PR PP RPRPRPRPRPOOOOOOOOOOOOOOOoOOo o

.00
.00
.00
.00



35 ORIFICE 0.018 0 01:10 1.00

41 ORIFICE 0.005 0 01l:11 1.00

51 ORIFICE 0.008 0 01:10 1.00

52 ORIFICE 0.018 0 01:10 1.00

53 ORIFICE 0.054 0 01:10 1.00

1 WEIR 0.000 0 00:00 0.00

12 WEIR 0.000 0 00:00 0.00

20 WEIR 0.000 0 00:00 0.00

23 WEIR 0.000 0 00:00 0.00

26 WEIR 0.000 0 00:00 0.00

29 WEIR 0.000 0 00:00 0.00

32 WEIR 0.000 0 00:00 0.00

33 WEIR 0.000 0 00:00 0.00

36 WEIR 0.000 0 00:00 0.00

37 WEIR 0.000 0 00:00 0.00

38 WEIR 0.000 0 00:00 0.00

40 WEIR 0.000 0 00:00 0.00

42 WEIR 0.000 0 00:00 0.00

43 WEIR 0.000 0 00:00 0.00

45 WEIR 0.000 0 00:00 0.00

46 WEIR 0.000 0 00:00 0.00

5 WEIR 0.000 0 00:00 0.00

50 WEIR 0.000 0 00:00 0.00

khkkkhk kA hk Ak Ak Ak khkkhkhkhkhkkhkhk,k,khkkkk*kx%

Flow Classification Summary

khkkkhk kA hk Ak Ak Ak khkkhkhkhkhkk,kkhkk k,khkhxk*x*kx%

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

11 1.00 0.00 0.00 o0.00 0.01 0.00 0.00 0.98 ©0.01
0.00

13 1.00 0.00 0.00 0.00 0.03 0.00 0.00 0.97 ©0.01
0.00

14 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
0.00

15 1.00 0.01 0.00 0.00 0.01 0.00 O0.00 0.98 0.00
0.00

16 1.00 0.00 0.00 0.00 0.01 0.00 0.00 0.99 0.00
0.00

17 1.00 0.00 0.00 0.00 0.04 0.00 0.00 0.96 0.00
0.00

18 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
0.00

2 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00
0.00

2 3 1.00 0.02 0.00 0.00 0.19 0.00 0.00 0.79 0.00
0.00

3 1.00 0.00 0.00 o0.00 0.11 0.00 0.00 0.89 0.02



39 1.00
.00

4 1.00
.00
44 1.00
.00
54 1.00
.00
7 1.00
.00
8 1.00
.00
9 1.00
.00

KhkAh Kk kA hkkhkhkhkhkhkhkhkhkhkkkhkhkkkrxk

Conduit Surcharge Summary
R I b b b b b S b b b b b 2h Sh db dh db b b b

.00

.00

.00

.03

.01

.00

.00

.00

.00

.00

.00

.00

.00

.00

Both Ends

Hours Full
Upstream

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
Hours

Above Full

Normal Flow

Analysis begun on: Thu Oct
Analysis ended on: Thu Oct
Total elapsed time: 00:00:14

7 09:58:50 2021
7 09:59:04 2021

.00 .02
.00 .00
.00 .00
.00 .01
.00 .02
.00 .23
.00 .00
bnstrean
.04

.98 0.01
.00 0.00
.00 0.00
.96 0.00
.97 0.00
.77 0.00
.00 0.00
Hours
Capacity
Limited
.01



POST-DEV - 5YR - 3HR -10MIN - CHIGACO

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

WARNING 02: maximum depth increased for Node MH410

WARNING 02: maximum depth increased for Node RYCBO2
WARNING 02: maximum depth increased for Node RYCBO7
WARNING 02: maximum depth increased for Node RYCBOO
WARNING 02: maximum depth increased for Node RYCB1S8
WARNING 02: maximum depth increased for Node RYCB19

Kk ok k ok ok ok ok ok ok ok ok k

Element Count
) hkk kK Kk kK k) Kk kk

Number of rain gages ...... 1
Number of subcatchments ... 21
Number of nodes ........... 36
Number of links ........... 51
Number of pollutants ...... 0
Number of land uses ....... 0

Kk ok k ok ok ok k ok k ok ok kkkKk

Raingage Summary
Kk ok k ok ok ok k ok k ok ok kkkk

Data Recording

Name Data Source Type Interval

Richcraft Chicago 3h 5yr 10min INTENSITY 10 min.

khkhkkkhk kA hkhkhkhkkhkhkkkkkk*k*k

Subcatchment Summary

khkhkkkhkhkhkhkhkhkkkkkkkkk*k%k

Name Area Width $Imperv %$Slope Rain Gage
Outlet

Bl 0.02 14.60 68.00 2.0000 Richcraft
RYCBO1

B10O 0.10 43.26 86.00 2.0000 Richcraft
CB11l STRG

B11 0.04 23.11 85.00 2.0000 Richcraft
CB1l2 STRG

B12 0.10 48.95 92.00 2.0000 Richcraft
CB13 STRG

B13 0.09 16.24 42.00 2.0000 Richcraft
DITCH IN 1

B1l4 0.06 9.62 54.00 2.0000 Richcraft
POND 1

B15 0.05 16.30 60.00 2.0000 Richcraft
MH410

B1l6 0.06 18.23 55.00 2.0000 Richcraft
MH410

B17 0.19 34.34 79.00 3.0000 Richcraft
DCB17 STRG

B18 0.15 24.05 42.00 1.0000 Richcraft

RYCB18


daniel.searle
Text Box
POST-DEV - 5YR - 3HR -10MIN - CHIGACO


B19
RYCB19

B2
CBO3_STRG

B20
CB16_STRG

B21
CB14 15 STRG

B3
RYCBO0?2

B4
RYCBO7

B5
CB04_STRG

B6
CB06_07 STRG

B7
CB08_STRG

B8
RYCBO9

B9
CB10_STRG

Kk ok ok ok ok ok ok ok ok ok ok

Node Summary
Kk kkkkkkkkkk*k

.03

.10

.05

.09

.04

.05

.05

.05

.14

.07

.07

16.

48.

30.

30.

12.

11.

36.

15.

48.

16.

29.

75

20

33

93

53

44

60

50

07

63

04

54.

76.

64.

67.

47.

41.

77.

65.

62.

59.

54.

00

00

00

00

00

00

00

00

00

00

00

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

External
Inflow

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO7
RYCBO9
RYCB18
RYCB19

14

2

5
CB03_STRG
CB04 STRG
CB06_ 07 STRG
CB08_STRG

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

OUTFALL

OUTFALL

STORAGE

STORAGE

STORAGE

STORAGE
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CB10_ STRG STORAGE 105.65 4.35 0.0

CB11 STRG STORAGE 105.80 4.20 0.0

CB12 STRG STORAGE 105.81 4.19 0.0

CB13 STRG STORAGE 105.01 4.99 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.51 2.74 0.0

DCB17 STRG STORAGE 104.57 2.11 0.0

POND 1 STORAGE 105.50 0.75 0.0

K’k kkkhkkk kK kK

Link Summary

K’ hkkhkkkkhkkkkk kK

Name From Node To Node Type Length %
Slope Roughness

11 POND 1 MH410 CONDUIT 8.0
3.8581 0.0130 B

13 MH402 MH403 CONDUIT 79.4
0.5036 0.0130

14 RYCBO1 MH401 CONDUIT 28.9
0.5193 0.0130

15 mh407 MH406 CONDUIT 23.5
0.2557 0.0130

16 CB11 MH403 CONDUIT 29.2
0.4790 0.0130

17 MH403 MH404 CONDUIT 27.8
0.5042 0.0130

18 MH404 MH405 CONDUIT 19.1
0.5246 0.0130

2 MH401 MH402 CONDUIT 39.3
0.4835 0.0130

2 3 MH408 MH406 CONDUIT 26.4
0.1515 0.0130

3 MH410 MH409 null CONDUIT 13.6
0.2949 0.0130 -

39 CB13 MH404 CONDUIT 23.6
0.5095 0.0130

4 MH409 MH408 CONDUIT 23.4
0.1709 0.0130

44 DITCH IN 1 POND 1 CONDUIT 55.0
0.50091 0.0350

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EXisTUB CONDUIT 9.4
0.1065 0.0130

9 EXisTUB 14 CONDUIT 37.5
0.1334 0.0130

10 CBl4 15 STRG MH405 ORIFICE

19 RYCBO02 MH401 ORIFICE

21 CBO37$TRG MH401 ORIFICE

22 RYCBO7 MH402 ORIFICE

24 CBO47$TRG MH402 ORIFICE

25 CB06_07_ STRG MH402 ORIFICE

27 RYCB19 mh407 ORIFICE

28 RYCB18 mh407 ORIFICE



30
31
34
35
41
51
52
53

12
20
23
26
29
32
33
36
37
38
40
42
43
45
46

50

CB10_ STRG
CB11l STRG
CB12 STRG
CB13_ STRG
CB1l6_STRG
RYCBO9

CB08_ STRG
MH409 null

CB14 15 STRG

DCB17_ STRG
RYCBO2
RYCBO7

CB06_07_STRG

RYCBO9
CB11 STRG
CB08_STRG
CB10_STRG
CB13_STRG
CB12_ STRG
CB16_STRG
CB04_ STRG
CB03_STRG
RYCB18
RYCB19
POND 1
MH410

Kk Ak Kk hkhkhkkhkhkhkhkkhkhkkkkkk

Cross Section Summary
khkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkkkk*k%k

Full
Conduit
Flow

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

MH403
CB11
MH404
CB13
MH406
MH402
MH402
MH409

5

POND 1
CB03_STRG
CB04_ STRG
CB08_STRG
CB08_STRG
CB10_STRG
CB10_STRG
CB12_ STRG
CB12_ STRG

CB14 15 STRG

DCB17_STRG
CB08 STRG
CB04_STRG
DITCH IN 1
DITCH IN 1
2

POND_1

Full

Depth

Full

Area

ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR

.11

.11

.11

.11

.11

.11

.11

.15

.15

.11

.45

.45

.45

.45

.45

.45

.45

.60

.60

.45



4 CIRCULAR 0.60 0.28 0.
.25
44 TRAPEZOIDAL 0.30 0.36 0.
.22
54 CIRCULAR 0.30 0.07 0.
.10
7 CIRCULAR 0.60 0.28 0.
.24
8 CIRCULAR 0.75 0.44 0.
.36
9 CIRCULAR 0.75 0.44 0.
.41

R I I b b b b b b S b b b b b S g S A A b b b b b S b 2 b b b b S 2 2 b b b b S S b b b b b b S b 2 b b b g 4
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.
R I A b b b b b S 2 b b b b dh g S A 2 b b b b b S b 2 b b b b A S 2 I b b b b S S b b b b b b S b 2 b b b g 4

Kk ok k ok ok ok kkkk ok ok ok k Kk

Analysis Options
khkkkkhkhkkkkkkkkk*k

Flow Units ............... CMS
Process Models:

Rainfall/Runoff ........ YES

RDIT oottt iii e i NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Flow Routing Method ...... DYNWAVE
Surcharge Method ......... EXTRAN
Starting Date ............ 04/21/2021 00:00:00
Ending Date ....ueiunenon.. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ............ 00:05:00
Dry Time Step ............ 00:05:00
Routing Time Step ........ 0.50 sec
Variable Time Step ....... YES
Maximum Trials ........... 8
Number of Threads ........ 4
Head Tolerance ........... 0.001500 m
R I I b b b b b b S 2 b 2 b b b 2h dh dh db b b b b 3 Volume Depth
Runoff Quantity Continuity hectare-m mm
khkhkk kA hkhkhkhkhkkdkkhkkhkkhkkhkhkhkkhk ),k krxrx*x*x = b~ e -
Total Precipitation ...... 0.068 42.498
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.022 13.461
Surface Runoff ........... 0.047 29.253
Final Storage ............ 0.000 0.001

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75



o°
-

Continuity Error (%) ..... -0.512

R I I b b b b b b S b 2 b b b dh dh dh db b b b b 3 Volume Volume
Flow Routing Continuity hectare-m 10”6 1ltr
khkhk kA Ak hkhkhkhkhkkdkkhkhkkhkkhkhkhkkhk k k) krxhx*x*x = o e -
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.047 0.470
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .............. 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.047 0.468
Flooding LOSS +.vevveen.enn 0.000 0.000
Evaporation Loss ......... 0.000 0.000
Exfiltration Loss ........ 0.000 0.000
Initial Stored Volume 0.000 0.000
Final Stored Volume ...... 0.000 0.001
Continuity Error (%) ..... 0.409
khkkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkkhk k,khkhkkk*x%
Time-Step Critical Elements
Ak kkhk kA hk Ak Ak Ak khkkhkhkhkhkkhkhk k k,khxkk*kx%
None
R I S b b b b b b S b b 2 b b 2 S I I S b b b dh Sh S b b b 3 4
Highest Flow Instability Indexes
R I I b b b b b b S b b b b b 2 S S I 2 b b b dh 2h S b b b 3 4
All links are stable.
khkhkk kA Ak Ak Ak hkkhkkhkkhkkhkkhkhkhkkkkkxkx
Routing Time Step Summary
Kk hkk kA Ak Ak Ak hkkhkkhkkhkkhkkhkhkhkkkkk*xkxx
Minimum Time Step 0.50 sec
Average Time Step 0.50 sec
Maximum Time Step 0.50 sec
Percent in Steady State 0.00
Average Iterations per Step 2.00
Percent Not Converging 0.00
Time Step Frequencies :

0.500 - 0.500 sec : 100.00 %

0.500 - 0.500 sec : 0.00 %

0.500 - 0.500 sec 0.00 %

0.500 - 0.500 sec 0.00 %

0.500 - 0.500 sec 0.00 %
khkhkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkkhk,k,khkkkk*x%
Subcatchment Runoff Summary
Ak Kk Ak kA Ak Ak Ak Ak hkkhkkhkhkhkhkkhkhk,k,k khkkk*x%

Total Total Total Total Imperv



Precip Runon Evap Infil Runoff

Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm
mm mm 1076 1ltr CMS

B1 42 .50 0.00 0.00 11.70 28.95
2.08 31.03 0.01 0.01 0.730

B10 42.50 0.00 0.00 5.08 36.69
0.95 37.65 0.04 0.03 0.886

B11 42.50 0.00 0.00 5.37 36.23
1.13 37.36 0.02 0.01 0.879

B12 42.50 0.00 0.00 2.88 39.24
0.57 39.81 0.04 0.03 0.937

B13 42.50 0.00 0.00 22 .48 17.93
2.24 20.17 0.02 0.01 0.475

B14 42.50 0.00 0.00 17.79 23.09
1.83 24.92 0.02 0.01 0.586

B15 42.50 0.00 0.00 15.01 25.60
2.10 27.70 0.01 0.01 0.652

Bl6 42.50 0.00 0.00 17.00 23.46
2.24 25.71 0.02 0.01 0.605

B17 42.50 0.00 0.00 7.80 33.79
1.20 34.99 0.07 0.05 0.823

B18 42.50 0.00 0.00 22.91 17.97
1.79 19.76 0.03 0.02 0.465

B19 42.50 0.00 0.00 17.08 23.00
2.64 25.63 0.01 0.01 0.603

B2 42.50 0.00 0.00 8.84 32.44
1.47 33.90 0.03 0.02 0.798

B20 42.50 0.00 0.00 13.20 27.25
2.29 29.54 0.01 0.01 0.695

B21 42.50 0.00 0.00 12.28 28.59
1.86 30.45 0.03 0.02 0.716

B3 42.50 0.00 0.00 20.02 20.03
2.63 22.66 0.01 0.01 0.533

B4 42.50 0.00 0.00 22.71 17.49
2.46 19.94 0.01 0.01 0.469

BS 42.50 0.00 0.00 8.36 32.79
1.55 34.35 0.02 0.01 0.808

B6 42.50 0.00 0.00 13.19 27.77
1.77 29.55 0.01 0.01 0.695

B7 42.50 0.00 0.00 14.20 26.45
2.07 28.52 0.04 0.03 0.671

B8 42.50 0.00 0.00 15.70 25.23
1.80 27.02 0.02 0.01 0.636

B9 42.50 0.00 0.00 17.34 23.03
2.33 25.36 0.02 0.01 0.597

Kk ok k ok ok ok ok ok ok ok ok ok kkkokk

Node Depth Summary

Kk ok k ok ok ok ok ok ok ok ok ok ok kk ok ok

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters



CB11

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO7
RYCBO9
RYCB18
RYCB19

14

2

5
CB03_STRG
CB04 STRG
CB06_ 07 STRG
CB08_STRG
CB10_STRG
CB11l STRG
CB12 STRG
CB13_ STRG
CB14 15 STRG
CB1l6_STRG
DCB17 STRG
POND_1

Kk ok hk ok kkkkhkkkkkkkkkxk

Node Inflow Summary
Kkhkkkkhkhkhkhkhkhkhkkkkkkk*k*k

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL
OUTFALL
OUTFALL
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE
STORAGE

.01
.01
.01
.05
.01
.02
.02
.03
.04
.04
.02
.05
.03
.05
.03
.00
.01
.02
.04
.02
.45
.03
.00
.00
.05
.04
.03
.07
.04
.06
.03
.07
.04
.04
.61
.01

O O O O O O O O O OO OO0 OHFH OOOOOOOOOOOOLOLOOOOOoOoOOoOoOo

.11
.11
.10
.44
.13
.20
.30
.37
.46
.32
.16
.29
.22
.81
.72
.05
.26
.66
.65
.44
.58
.31
.00
.00
.26
.96
.10
.34
.57
.27
.43
.02
.04
.78
.06
.13

OFRP P DNWENREFEFNRERPRNOOORFORFEF OOOOOOOOOOOoOOoOOOoOOoOOoOoo

105.
105.
106.
104.
105.
105.
105.
105.
104.
104.
104.
104.
105.
105.
105.
106.
106.
106.
107.
105.
106.
104.
105.
108.
108.
107.
107.
107.
107.
108.
107.
108.
107.
107.
105.
105.

31
12
28
74
81
54
21
11
80
86
91
89
03
62
62
03
31
51
34
83
38
56
38
07
11
76
05
84
22
07
24
03
79
29
63
63

O O O O O O O O O OO OO OO O OO OO0 OO0 oo oOoOoOoOOo oo

01:07
01:13
01:11
01:12
01:10
01:11
01:12
01:12
01:12
01:11
01:10
01:12
01:12
01:12
01:12
01:10
01:10
01:10
01:11
01:10
01:10
01:12
00:00
00:00
01:11
01:11
01:11
01:12
01:11
01:11
01:11
01:11
01:10
01:12
01:11
01:12

.10
.11
.10
.44
.13
.20
.30
.37
.46
.32
.16
.29
.22
.81
.72
.05
.26
.66
.64
.44
.58
.31
.00
.00
.26
.95
.09
.34
.56
.27
.43
.02
.04
.78
.06
.13

OFRP P DNWEFENREFEFNREPERPRNOOORFRFORFEF OOOOOOOOOOoOOoOoOOoOoOoOOoOOoOoo

Maximum

Lateral

Inflow

CMS

Maximum

Total

Inflow

CMS

Time of Max

Occurrence

days hr:min

Lateral

Inflow

Volume

106 1ltr

Total Flow

Inflow Balance

Volume Error
Node

ltr Percent
CB11

0.0375 0.384
CB13

JUNCTION

JUNCTION

0.000

0.000

0.022

0.022

0

0

01:11

01:10



DITCH IN 1

.018 0.003
EX STUB
.468 0.011
MH401
.048 -0.003
MH402
.15 0.102
MH403
.204 -0.185
MH404
.259 -0.026
MH405
.468 0.022
MH406
.18 -0.259
mh407
.0367 0.711
MH408
.13 0.015
MH409
.13 -0.005
MH409 null
.13 -0.038
MH410
L0662 0.025
RYCBO1
.0068 0.000
RYCBO02
.00852 0.000
RYCBO7
.0103 0.000
RYCBO9
.018 0.000
RYCB18
L0299 0.000
RYCB19
.00859 26.697
14
.468 0.000
2

0.000 ltr
5

0.000 ltr
CB03_ STRG
.0327 0.000
CB04 STRG
.0189 0.000
CB06 07 STRG
L0137  0.000
CB08 STRG
L0411 -0.000
CB10_ STRG
L0169 0.000
CB1l1l STRG
.0375 0.000
CB12 STRG
.0155 0.000
CB13 STRG

.039 0.001

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

OUTFALL

OUTFALL

OUTFALL

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

STORAGE

.013

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.023

.005

.006

.007

.013

.020

.007

.000

.000

.000

.024

.014

.010

.030

.012

.027

.011

.028

.013

.257

.030

.086

.118

.147

.257

.095

.027

.063

.063

.063

.045

.005

.006

.007

.013

.020

.007

.257

.000

.000

.024

.014

.010

.030

.012

.027

.011

.028

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

01:

00:

00:

01:

01:

01:

01:

01:

01:

01:

01:

10

12

10

11

11

12

12

10

10

12

12

12

15

10

10

10

10

10

10

12

00

00

10

10

10

10

10

10

10

10

0.018

0.0313

0.0068

0.00852

0.0103

0.018

0.0299

0.00859

0.0327

0.0189

0.0137

0.0411

0.0169

0.0375

0.0155

0.039



CB14 15 STRG STORAGE 0.021 0.021 0 01:10 0.0283
0.0283 0.000

CB16_STRG STORAGE 0.010 0.010 0 01:10 0.0134
0.0134 0.000

DCB17 STRG STORAGE 0.047 0.047 0 01:10 0.0661
0.0661 0.409

POND 1 STORAGE 0.011 0.028 0 01:10 0.0156
0.0349 -0.027

Kk Ak Ak hkhAhkkhkhkhkhkhkhkhhkhkkkhkx

Node Surcharge Summary
khkkkhk Ak Ak Ak hkhkhkkhkkhkhkhkkk,kkk***%

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth

Hours Above Crown Below Rim
Node Type Surcharged Meters Meters
MH409 null JUNCTION 0.20 0.163 0.977
khkhkkkhkhkhkhkhkhkhkkhkkhkkhkkhkkkk*k%k
Node Flooding Summary
khkhkkkhkhkhkhkhkhkhkkhkkhkkhkhkkk*k*k*k
No nodes were flooded.
khkkkhkkhk Ak Ak hkhkhkkhkhkhkhkkkk****%
Storage Volume Summary
khkkk kA hkhkhkhkhkkhkhkhkhkkkkk,***%
Average Avg Evap Exfil Maximum Max Time
of Max Maximum
Volume Pcnt Pcnt Pcnt Volume Pcnt
Occurrence Outflow
Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days
hr:min CMS
CBO3_STRG 0.000 0 0 0 0.001 0 0
01:11 0.019
CB04 STRG 0.000 0 0 0 0.001 0 0
01:11 0.011
CBO6_07 STRG 0.000 0 0 0 0.000 0 0
01:11 0.008
CB08_ STRG 0.000 0 0 0 0.004 0 0
01:12 0.020
CB10_STRG 0.000 0 0 0 0.001 0 0
01:11 0.010
CB11 STRG 0.000 0 0 0 0.002 0 0
01:11 0.022
CB12 STRG 0.000 0 0 0 0.001 0 0

01:11 0.010



01:11

01:10

01:12

01:11

01:12

CB13_STRG
0.022
CB14 15 STRG
0.018
CB16_STRG
0.007
DCB17_STRG
0.046
POND 1

0.037

0.000

0.000

0.000

0.000

0.001

Kk Ak Kk hkhkhkkhkhkhkkhkkkkkkkhk*k

Outfall Loading Summary

Kk Ak Kk hkhkhkkhkhkkhkkhkkkkhkhkhk*k

Volume

Kk AKXk hkhkhkkhkhkhkkhkhkkkkx

Link Flow Summary

Kk AKXk hkhkhkkhkhkhkkhkhkkkkkx

0 0
0 0
0 0
0 0
0 0
Max
Flow
CMS
0.257
0.000
0.000
0.257

.002

.001

.001

.001

.012

11

Max

imum

Time of Max
Occurrence
days hr:min

Maximum

|Velo

cl

m/sec

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
ORIFICE
ORIFICE
ORIFICE

O O O O O O O OO OO0 OOoOoOooo oo

01:15
01:11
01:10
01:10
01:09
01:12
01:12
01:10
01:13
01:15
01:14
01:12
01:11
01:10
01:11
01:12
01:12
01:10
01:10
01:11

O O O O O O O OO OO0 oOoo oo

P O ORF OO OO0 OoOFrF OOoOOoOOoOFF

O O O O O O O OO OO o oo oo o

P PP OOORF OOORFR OOOOOOOoOOoOOoOOoOOo



22 ORIFICE 0.006 0 01:10 1.00
24 ORIFICE 0.011 0 01l:11 1.00
25 ORIFICE 0.008 0 01l:11 1.00
27 ORIFICE 0.007 0 01:10
28 ORIFICE 0.020 0 01:10 1.00
30 ORIFICE 0.010 0 01l:11 1.00
31 ORIFICE 0.022 0 01l:11 1.00
34 ORIFICE 0.010 0 01l:11 1.00
35 ORIFICE 0.022 0 01:10 1.00
41 ORIFICE 0.007 0 01:12 1.00
51 ORIFICE 0.010 0 01l:11 1.00
52 ORIFICE 0.020 0 01:13 1.00
53 ORIFICE 0.063 0 01:12 1.00
1 WEIR 0.000 0 00:00 0.00
12 WEIR 0.000 0 00:00 0.00
20 WEIR 0.000 0 00:00 0.00
23 WEIR 0.000 0 00:00 0.00
26 WEIR 0.000 0 00:00 0.00
29 WEIR 0.000 0 00:00 0.00
32 WEIR 0.000 0 00:00 0.00
33 WEIR 0.000 0 00:00 0.00
36 WEIR 0.000 0 00:00 0.00
37 WEIR 0.000 0 00:00 0.00
38 WEIR 0.000 0 00:00 0.00
40 WEIR 0.000 0 00:00 0.00
42 WEIR 0.000 0 00:00 0.00
43 WEIR 0.000 0 00:00 0.00
45 WEIR 0.000 0 00:00 0.00
46 WEIR 0.000 0 00:00 0.00
5 WEIR 0.000 0 00:00 0.00
50 WEIR 0.000 0 00:00 0.00
Ak Kk Ak kA hkhkhkhkhkkhkkhkhkhkhkkhkhk k,k,khkk*kx%
Flow Classification Summary
khkkhkkhk kA hkhkhk Ak khkkhkhkhkhkk,kk,k k k,khkkkx*kx%
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
11 1.00 0.00 0.00 0.00 0.02 0.00 0.00 0.97 ©0.01
0.00
13 1.00 0.00 0.00 0.00 0.04 0.00 0.00 0.96 ©0.01
0.00
14 1.00 0.00 0.00 o0.00 0.00 0.00 0.00 1.00 0.00
0.00
15 1.00 0.0r 0.00 0.00 0.03 0.00 0.00 0.97 0.00
0.00
16 1.00 0.00 0.00 0.00 0.02 0.00 O0.00 0.98 ©0.01
0.00

17 1.00 0.00 0.00 0.00 0.05 0.00 0.00 0.95 0.00



18
.00

.00
2 3
.00

.00
39
.00

.00

44
.00

54
.00
.00
.00

.00

1.00 0
1.00 0
1.00 0
1.00 0
1.00 0
1.00 0
1.00 0
1.00 0
1.00 0
1.00 0
1.00 0

KAk AKX kdhkAhkkhhkhkhkhkhkhhkhkkkhkkkkrxk

Conduit Surcharge Summary
Kk hkkhk kA Ak hkhkhkkhkkhkkhkkhkhkhkhkkk,kk*kx%x

.00

.00

.02

.00

.00

.00

.00

.02

.01

.00

.00

.00 0
.00 0
.00 0
.00 0
.00 0
.00 0
.00 0
.00 0
.00 0
.00 0
.00 0

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Hours Full
Upstream

0.00 O
0.00 O
0.00 O
0.00 O
0.00 O
0.00 O
0.00 O
0.00 O
0.00 O
0.00 O
0.00 O

Hours

Above Full

Normal Flow

.00 .00
.00 .00
.76 .00
.86 .03
.97 .01
.00 .00
.00 .00
.95 .00
.96 .00
.76 .00
.00 .00
Hours
Capacity
Limited

Analysis begun on:
Analysis ended on:

Total elapsed time:

Thu Oct 7 09:58:50
Thu Oct 7 09:59:04

00:00:14

2021
2021

.00 0.00
.00 0.00
.00 0.22
.00 0.14
.00 0.03
.00 0.00
.00 0.00
.00 0.03
.00 0.03
.00 0.24
.00 1.00
bnstrean
0.20
0.20
0.22



POST-DEV - 100YR - 3HR -10MIN - CHIGACO

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

WARNING 02: maximum depth increased for Node MH410

WARNING 02: maximum depth increased for Node RYCBO2
WARNING 02: maximum depth increased for Node RYCBO7
WARNING 02: maximum depth increased for Node RYCBOO
WARNING 02: maximum depth increased for Node RYCB1S8
WARNING 02: maximum depth increased for Node RYCB19

Kk ok k ok ok ok ok ok ok ok ok k

Element Count
) hkk kK Kk kK k) Kk kk

Number of rain gages ...... 1
Number of subcatchments ... 21
Number of nodes ........... 36
Number of links ........... 51
Number of pollutants ...... 0
Number of land uses ....... 0

Kk ok k ok ok ok k ok k ok ok kkkKk

Raingage Summary
Kk ok k ok ok ok k ok k ok ok kkkk

Data Recording

Name Data Source Type Interval

Richcraft Chicago 3h 100yr 10min INTENSITY 10 min.

khkhkkkhk kA hkhkhkhkkhkhkkkkkk*k*k

Subcatchment Summary

khkhkkkhkhkhkhkhkhkkkkkkkkk*k%k

Name Area Width $Imperv %$Slope Rain Gage
Outlet

Bl 0.02 14.60 68.00 2.0000 Richcraft
RYCBO1

B10O 0.10 43.26 86.00 2.0000 Richcraft
CB11l STRG

B11 0.04 23.11 85.00 2.0000 Richcraft
CB1l2 STRG

B12 0.10 48.95 92.00 2.0000 Richcraft
CB13 STRG

B13 0.09 16.24 42.00 2.0000 Richcraft
DITCH IN 1

B1l4 0.06 9.62 54.00 2.0000 Richcraft
POND 1

B15 0.05 16.30 60.00 2.0000 Richcraft
MH410

B1l6 0.06 18.23 55.00 2.0000 Richcraft
MH410

B17 0.19 34.34 79.00 3.0000 Richcraft
DCB17 STRG

B18 0.15 24.05 42.00 1.0000 Richcraft

RYCB18


daniel.searle
Text Box
POST-DEV - 100YR - 3HR -10MIN - CHIGACO


B19
RYCB19

B2
CBO3_STRG

B20
CB16_STRG

B21
CB14 15 STRG

B3
RYCBO0?2

B4
RYCBO7

B5
CB04_STRG

B6
CB06_07 STRG

B7
CB08_STRG

B8
RYCBO9

B9
CB10_STRG

Kk ok ok ok ok ok ok ok ok ok ok

Node Summary
Kk kkkkkkkkkk*k
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93

53
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76.

64.

67.

47.

41.

77.

65.

62.

59.

54.

00

00

00

00

00

00

00

00

00

00

00

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

.0000

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

External
Inflow

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO7
RYCBO9
RYCB18
RYCB19

14

2

5
CB03_STRG
CB04 STRG
CB06_ 07 STRG
CB08_STRG

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

OUTFALL

OUTFALL

STORAGE

STORAGE

STORAGE

STORAGE
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CB10_ STRG STORAGE 105.65 4.35 0.0

CB11 STRG STORAGE 105.80 4.20 0.0

CB12 STRG STORAGE 105.81 4.19 0.0

CB13 STRG STORAGE 105.01 4.99 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.51 2.74 0.0

DCB17 STRG STORAGE 104.57 2.11 0.0

POND 1 STORAGE 105.50 0.75 0.0

K’k kkkhkkk kK kK

Link Summary

K’ hkkhkkkkhkkkkk kK

Name From Node To Node Type Length %
Slope Roughness

11 POND 1 MH410 CONDUIT 8.0
3.8581 0.0130 B

13 MH402 MH403 CONDUIT 79.4
0.5036 0.0130

14 RYCBO1 MH401 CONDUIT 28.9
0.5193 0.0130

15 mh407 MH406 CONDUIT 23.5
0.2557 0.0130

16 CB11 MH403 CONDUIT 29.2
0.4790 0.0130

17 MH403 MH404 CONDUIT 27.8
0.5042 0.0130

18 MH404 MH405 CONDUIT 19.1
0.5246 0.0130

2 MH401 MH402 CONDUIT 39.3
0.4835 0.0130

2 3 MH408 MH406 CONDUIT 26.4
0.1515 0.0130

3 MH410 MH409 null CONDUIT 13.6
0.2949 0.0130 -

39 CB13 MH404 CONDUIT 23.6
0.5095 0.0130

4 MH409 MH408 CONDUIT 23.4
0.1709 0.0130

44 DITCH IN 1 POND 1 CONDUIT 55.0
0.50091 0.0350

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EXisTUB CONDUIT 9.4
0.1065 0.0130

9 EXisTUB 14 CONDUIT 37.5
0.1334 0.0130

10 CBl4 15 STRG MH405 ORIFICE

19 RYCBO02 MH401 ORIFICE

21 CBO37$TRG MH401 ORIFICE

22 RYCBO7 MH402 ORIFICE

24 CBO47$TRG MH402 ORIFICE

25 CB06_07_ STRG MH402 ORIFICE

27 RYCB19 mh407 ORIFICE

28 RYCB18 mh407 ORIFICE



30
31
34
35
41
51
52
53

12
20
23
26
29
32
33
36
37
38
40
42
43
45
46

50

CB10_ STRG
CB11l STRG
CB12 STRG
CB13_ STRG
CB1l6_STRG
RYCBO9

CB08_ STRG
MH409 null

CB14 15 STRG

DCB17_ STRG
RYCBO2
RYCBO7

CB06_07_STRG

RYCBO9
CB11 STRG
CB08_STRG
CB10_STRG
CB13_STRG
CB12_ STRG
CB16_STRG
CB04_ STRG
CB03_STRG
RYCB18
RYCB19
POND 1
MH410

Kk Ak Kk hkhkhkkhkhkhkhkkhkhkkkkkk

Cross Section Summary
khkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkkkk*k%k

Full
Conduit
Flow

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

MH403
CB11
MH404
CB13
MH406
MH402
MH402
MH409

5

POND 1
CB03_STRG
CB04_ STRG
CB08_STRG
CB08_STRG
CB10_STRG
CB10_STRG
CB12_ STRG
CB12_ STRG

CB14 15 STRG

DCB17_STRG
CB08 STRG
CB04_STRG
DITCH IN 1
DITCH IN 1
2

POND_1

Full

Depth

Full

Area

ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR

.11

.11

.11

.11

.11

.11

.11

.15

.15

.11

.45

.45

.45

.45

.45

.45

.45

.60

.60

.45



4 CIRCULAR 0.60 0.28 0.
.25
44 TRAPEZOIDAL 0.30 0.36 0.
.22
54 CIRCULAR 0.30 0.07 0.
.10
7 CIRCULAR 0.60 0.28 0.
.24
8 CIRCULAR 0.75 0.44 0.
.36
9 CIRCULAR 0.75 0.44 0.
.41

R I I b b b b b b S b b b b b S g S A A b b b b b S b 2 b b b b S 2 2 b b b b S S b b b b b b S b 2 b b b g 4
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.
R I A b b b b b S 2 b b b b dh g S A 2 b b b b b S b 2 b b b b A S 2 I b b b b S S b b b b b b S b 2 b b b g 4

Kk ok k ok ok ok kkkk ok ok ok k Kk

Analysis Options
khkkkkhkhkkkkkkkkk*k

Flow Units ............... CMS
Process Models:

Rainfall/Runoff ........ YES

RDIT oottt iii e i NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Flow Routing Method ...... DYNWAVE
Surcharge Method ......... EXTRAN
Starting Date ............ 04/21/2021 00:00:00
Ending Date ....ueiunenon.. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ............ 00:05:00
Dry Time Step ............ 00:05:00
Routing Time Step ........ 0.50 sec
Variable Time Step ....... YES
Maximum Trials ........... 8
Number of Threads ........ 4
Head Tolerance ........... 0.001500 m
R I I b b b b b b S 2 b 2 b b b 2h dh dh db b b b b 3 Volume Depth
Runoff Quantity Continuity hectare-m mm
khkhkk kA hkhkhkhkhkkdkkhkkhkkhkkhkhkhkkhk ),k krxrx*x*x = b~ e -
Total Precipitation ...... 0.115 71.277
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.026 16.166
Surface Runoff ........... 0.090 55.731
Final Storage ............ 0.000 0.001

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75
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Continuity Error (

KAk AKXk hkA kA k kA hkrhrAhkhkhkkkrkxx

Flow Routing Continuity

ER R b b b b b b I b b S b S b S b b b b b b b b 2 4
Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDITI Inflow ....iuvieenenennn.
External Inflow ..........
External Outflow .........
Flooding LOSS «.veveeennnn
Evaporation Loss .........
Exfiltration Loss ........
Initial Stored Volume
Final Stored Volume ......
Continuity Error (%) .....

KAk Ak dhAkAhkkhhkhkhkhkhkhkhkhkkkhkkkkrxk

Highest Continuity Errors
khkhkk kA hkhk Ak Ak hkkhkkhkkhkkhkkhkhkhkkkkk*xkx*%x
Node DITCH IN 1 (4.68%)
Node MH406 (3.53%)

Node MH408 (3.05%)

Node mh407 (2.65%)

Node CB13 (2.24%)

KhkAh Ak hkhAhkkhkhkhkkhkhkhkhhkhkhhkhkkkhkkk

Time-Step Critical Elements
khkkhkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkhk,k,khk,hkk*k*kx%

None

KhkAhdAkhkAhkkdAkhkkhkkhkhkhkhkdAhhkhhkkhkhkkkhhkhkkrxk

Highest Flow Instability Indexes
R I I b b b b b b S b b b b b 2 S I I S b b b dh 2h b b b b 4
Link 53 (15)

Link 35 (5)

KAk Ak Kk hAkAhkhkhkhkhkhkhkhhkhkkkhkkkkrxk

Routing Time Step Summary
khkhkk kA Ak Ak Ak hkkhkkhkkhkkhkkhkhkhkhkkkk*xkx%x
Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average Iterations per Step
Percent Not Converging

Time Step Frequencies

0.500 - 0.500 sec
0.500 - 0.500 sec
0.500 - 0.500 sec
0.500 - 0.500 sec

-0.871

Volume

O N O O O O

O O O O O O O o o o o o

.50
.50
.50
.00
.00
.00

.00
.00
.00
.00

hectare-m

secC
secC
secC

o° e e oo

Volume

1076

O O O O O O o o o o o

ltr



0.500 - 0.500 sec : 0.00 %

KRk AKXk hkAhkkhkhkhkhkhkkhhkhkhkhhkhkkkkkkx

Subcatchment Runoff Summary
khkhkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkkhk k,khkkk*x*x%

Total Total Total Total Imperv
Perv Total Total Peak Runoff
Precip Runon Evap Infil Runoff

Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm
mm mm 1076 1ltr CMS

B1 71.28 0.00 0.00 14.10 48 .53
9.53 58.06 0.01 0.01 0.815

B10 71.28 0.00 0.00 6.15 61.47
4.28 65.75 0.07 0.05 0.922

B11 71.28 0.00 0.00 6.54 60.71
4.80 65.51 0.03 0.02 0.919

B12 71.28 0.00 0.00 3.50 65.74
2.53 68.27 0.07 0.05 0.958

B13 71.28 0.00 0.00 26.96 30.04
14.77 44.80 0.04 0.03 0.629

B14 71.28 0.00 0.00 21.31 38.69
11.80 50.49 0.03 0.02 0.708

B15 71.28 0.00 0.00 17.95 42.89
11.09 53.98 0.03 0.02 0.757

Bl6 71.28 0.00 0.00 20.30 39.31
12.30 51.61 0.03 0.03 0.724

B17 71.28 0.00 0.00 9.35 56.60
5.97 62.57 0.12 0.09 0.878

B18 71.28 0.00 0.00 27.79 30.10
13.81 43.91 0.07 0.04 0.616

B19 71.28 0.00 0.00 20.47 38.54
13.10 51.65 0.02 0.01 0.725

B2 71.28 0.00 0.00 10.62 54 .34
6.98 61.32 0.06 0.05 0.860

B20 71.28 0.00 0.00 15.89 45.67
10.64 56.31 0.03 0.02 0.790

B21 71.28 0.00 0.00 14.71 47.89
9.35 57.24 0.05 0.04 0.803

B3 71.28 0.00 0.00 23.92 33.56
14.47 48.03 0.02 0.01 0.674

B4 71.28 0.00 0.00 27.17 29.30
15.34 44 .64 0.02 0.02 0.626

BS 71.28 0.00 0.00 10.10 54.97
7.00 61.96 0.03 0.03 0.869

B6 71.28 0.00 0.00 15.76 46.52
9.61 56.13 0.03 0.02 0.787

B7 71.28 0.00 0.00 16.99 44 .31
10.66 54.96 0.08 0.06 0.771

B8 71.28 0.00 0.00 18.77 42.26
10.81 53.07 0.04 0.03 0.745

B9 71.28 0.00 0.00 20.72 38.58
12.62 51.21 0.03 0.03 0.718



Kk ok k ok ok ok ok ok ok ok ok ok ok kk ok k

Node Depth Summary

Kk ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
CB11 JUNCTION 0.12 0.47 105.67 0 01:12 0.47
CB13 JUNCTION 0.29 0.54 105.55 0 01:12 0.54
DITCH IN 1 JUNCTION 0.01 0.16 106.34 0 01:10 0.16
EX STUB JUNCTION 0.97 1.07 105.37 0 01:10 1.07
MH401 JUNCTION 0.01 0.14 105.82 0 01:06 0.14
MH402 JUNCTION 0.03 0.46 105.80 0 01:12 0.46
MH403 JUNCTION 0.39 0.75 105.66 0 01:12 0.75
MH404 JUNCTION 0.55 0.81 105.55 0 01:12 0.81
MH405 JUNCTION 0.93 1.05 105.39 0 01:10 1.05
MH406 JUNCTION 0.74 0.88 105.42 0 01:10 0.88
mh407 JUNCTION 0.53 0.69 105.44 0 01:10 0.68
MH408 JUNCTION 0.68 0.83 105.43 0 01:10 0.83
MH409 JUNCTION 0.48 0.62 105.43 0 01:10 0.62
MH409 null JUNCTION 0.51 1.24 106.05 0 01:11 1.24
MH410 JUNCTION 0.43 1.15 106.05 0 01:11 1.15
RYCBO1 JUNCTION 0.01 0.07 106.05 0 01:10 0.07
RYCBO02 JUNCTION 0.02 1.06 107.11 0 01:11 1.06
RYCBO7 JUNCTION 0.06 2.35 108.20 0 01:10 2.35
RYCBO9 JUNCTION 0.09 2.37 108.06 0 01:10 2.37
RYCB18 JUNCTION 0.04 1.17 106.56 0 01:10 1.17
RYCB19 JUNCTION 1.47 1.60 106.40 0 01:10 1.60
14 OUTFALL 1.06 1.06 105.31 0 00:00 1.06
2 OUTFALL 0.00 0.00 105.38 0 00:00 0.00
5 OUTFALL 0.00 0.00 108.07 0 00:00 0.00
CB03_STRG STORAGE 0.13 2.37 108.22 0 01:14 2.37
CB04 STRG STORAGE 0.11 2.35 108.15 0 01:13 2.35
CBO6_07 STRG STORAGE 0.07 2.28 108.23 0 01:13 2.28
CB08_ STRG STORAGE 0.20 2.49 107.99 0 01:18 2.49
CB10_STRG STORAGE 0.11 2.38 108.03 0 01:14 2.38
CB11 STRG STORAGE 0.12 2.36 108.16 0 01:13 2.36
CB12_ STRG STORAGE 0.08 2.29 108.10 0 01:12 2.29
CB13_STRG STORAGE 0.43 3.14 108.15 0 01:13 3.14
CB14 15 STRG STORAGE 0.11 2.34 108.09 0 01:14 2.34
CB16_STRG STORAGE 0.10 2.35 107.86 0 01:10 2.35
DCB17 STRG STORAGE 0.77 1.56 106.13 0 01:10 1.56
POND 1 STORAGE 0.03 0.54 106.04 0 01:14 0.54
Kkhkkkhkkhkhkhkhkhkhkhkkkkkkk*k*k
Node Inflow Summary
khkkkkhkhkhkhkhkhkhkkkkkk k)%
Maximum Maximum Lateral



Lateral

Total

Inflow

CMS

Time of Max
Occurrence

days hr:min

Inflow

Volume

106 1ltr

Inflow Balance
Inflow

Volume Error

Node Type CMS
ltr Percent

CB11 JUNCTION 0.000
0.0656 0.901

CB13 JUNCTION 0.000
0.0666 2.287

DITCH IN 1 JUNCTION 0.029
0.0419 4.910

EX STUB JUNCTION 0.000
0.822 1.324

MH401 JUNCTION 0.000
0.0899 0.241

MH402 JUNCTION 0.000
0.287 0.017

MH403 JUNCTION 0.000
0.387 2.208

MH404 JUNCTION 0.000
0.471 1.284

MH405 JUNCTION 0.000
0.84 1.142

MH406 JUNCTION 0.000
0.335 3.657

mh407 JUNCTION 0.000
0.0804 2.722

MH408 JUNCTION 0.000
0.233 3.145

MH409 JUNCTION 0.000
0.236 1.779

MH409 null JUNCTION 0.000
0.252 0.935

MH410 JUNCTION 0.049
0.174 0.907

RYCBO1 JUNCTION 0.010
0.0127 -0.004

RYCBO2 JUNCTION 0.015
0.0181 0.000

RYCBO7 JUNCTION 0.017
0.023 0.000

RYCBO9 JUNCTION 0.026
0.0353 0.000

RYCB18 JUNCTION 0.044
0.0665 0.000

RYCB19 JUNCTION 0.015
0.0173 11.680

14 OUTFALL 0.000
0.811 0.000

2 OUTFALL 0.000
0.0143 0.000

5 OUTFALL 0.000
0 0.000 1tr

CB03_STRG STORAGE 0.045
0.0591 0.001

CB04 STRG STORAGE 0.026

0.0342 -0.000

0.022

0.021

0.038

0.312

0.042

0.111

0.142

0.175

0.312

0.122

0.049

0.064

0.064

0.097

0.082

0.010

0.015

0.017

0.026

0.044

0.015

0.312

0.033

0.000

0.045

0.026

0 01:13
0 01:26
0 01:10
0 01:10
0 01:10
0 01:10
0 01:13
0 01:13
0 01:10
0 01:10
0 01:10
0 01:14
0 01:15
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:14
0 00:00
0 01:10
0 01:10

0.062

0.0127

0.0181

0.023

0.0353

0.0665

0.0173

0.0591

0.034



CB06_07 STRG STORAGE 0.020 0.020 0 01:10 0.0261
0.0261 0.001

CB08_STRG STORAGE 0.063 0.077 0 01:10 0.0793
0.0839 0.000

CB10_STRG STORAGE 0.027 0.027 0 01:10 0.0342
0.0342 0.001

CB11l STRG STORAGE 0.048 0.048 0 01:10 0.0654
0.0654 0.000

CB12 STRG STORAGE 0.020 0.020 0 01:10 0.0273
0.0273 0.000

CB13_ STRG STORAGE 0.048 0.048 0 01:10 0.0668
0.0668 0.353

CB14 15 STRG STORAGE 0.042 0.042 0 01:10 0.0531
0.0531 0.001

CB1l6_STRG STORAGE 0.021 0.021 0 01:10 0.0256
0.0256 0.001

DCB17 STRG STORAGE 0.088 0.098 0 01:10 0.118
0.121 0.284

POND 1 STORAGE 0.023 0.133 0 01:10 0.0316
0.111 -0.944

Kk Ak Kk hAkhAhkkhkhkhkhkhkhhhkhkkkhkxx

Node Surcharge Summary
khkkkhk kA hkhkhkhkhkhkkhkhkhkkkhkkk***%

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth

Hours Above Crown Below Rim
Node Type Surcharged Meters Meters
CB11 JUNCTION 0.10 0.017 2.423
CB13 JUNCTION 0.37 0.092 2.478
EX STUB JUNCTION 11.26 0.285 2.585
MH403 JUNCTION 0.41 0.154 2.366
MH404 JUNCTION 0.71 0.210 2.490
MH405 JUNCTION 11.26 0.303 2.607
MH406 JUNCTION 11.20 0.243 2.547
MH408 JUNCTION 0.44 0.059 1.701
MH409 JUNCTION 0.16 0.024 1.166
MH409 null JUNCTION 0.93 0.589 0.551
khkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkkk*k*k%k
Node Flooding Summary
khkhkkkhkhkhkhkhkhkhkkhkkhkkhkhkkk*k*k%k
No nodes were flooded.
khkkkhk kA hk Ak Ak hkhkhkhkhkkkkk***%
Storage Volume Summary
khkkkhk Ak Ak Ak Ak hkhkkhkhkhkkkkk****%

Average Avg Evap Exfil Maximum Max Time

~AF A xs NMa<r 4 manm



Volume Pcnt Pcnt Pcnt Volume Pcnt

Occurrence Outflow

Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days
hr:min CMS

CBO3 STRG 0.000 0 0 0 0.012 2 0
01:14 0.019

CB04 STRG 0.000 0 0 0 0.006 1 0
01:13 0.012

CB06 07 STRG 0.000 0 0 0 0.003 2 0
01:13  0.012

CB08 STRG 0.001 0 0 0 0.027 2 0
01:18 0.020

CB10_ STRG 0.000 0 0 0 0.006 1 0
01:14 0.012

CB11 STRG 0.000 0 0 0 0.013 2 0
01:13 0.022

CB12 STRG 0.000 0 0 0 0.003 1 0
01:12 0.012

CB13 STRG 0.000 0 0 0 0.014 2 0
01:13 0.021

CB14 15 STRG 0.000 0 0 0 0.010 18 0
01:14  0.019

CB16 STRG 0.000 0 0 0 0.003 5 0
01:10 0.020

DCB17 STRG 0.001 6 0 0 0.001 13 0
01:10  0.097

POND 1 0.003 3 0 0 0.066 64 0
01:14 0.049

KAk K kAR KAAXAAKANA KA KAA XXX XK K, KKk %

Outfall Loading Summary

Kk Ak khkhkhkkhkhkkhkkhkhhkkkhkhkhkxk

Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CMS CMS 1076 1ltr
14 40.32 0.047 0.312 0.811
2 2.06 0.016 0.033 0.014
5 0.00 0.000 0.000 0.000
System 14.13 0.063 0.339 0.826
khkhkkkhkkhkhkhkhkhkkkkkkkk*k*k
Link Flow Summary
khkhkkkhkhkhkhkhkhkhkkkkkkkk*k*k
Maximum Time of Max Maximum Max/ Max/
|Flow| Occurrence |Veloc| Full Full
Link Type CMS days hr:min m/sec Flow Depth

11 CONDUIT 0.080 0 01:10 1.13 0.42 1.00



13 CONDUIT 0.108 0 01:13 0.68 0.53 1.00
14 CONDUIT 0.010 0 01:10 0.66 0.05 0.15
15 CONDUIT 0.049 0 01:10 0.31 0.34 1.00
16 CONDUIT 0.023 0 01:28 0.48 0.12 1.00
17 CONDUIT 0.142 0 01:13 0.89 0.70 1.00
18 CONDUIT 0.175 0 01:13 1.10 0.85 1.00
2 CONDUIT 0.042 0 01:10 0.90 0.21 0.50
2 3 CONDUIT 0.065 0 01:14 0.32 0.27 1.00
3 CONDUIT 0.047 0 01:25 0.32 0.14 1.00
39 CONDUIT 0.021 0 01:33 0.44 0.10 1.00
4 CONDUIT 0.064 0 01:14 0.40 0.25 1.00
44 CONDUIT 0.036 0 01:11 0.40 0.16 0.43
54 CONDUIT 0.097 0 01:10 1.38 0.99 1.00
7 CONDUIT 0.122 0 01:10 0.43 0.52 1.00
8 CONDUIT 0.312 0 01:10 0.71 0.86 1.00
9 CONDUIT 0.312 0 01:10 0.71 0.77 1.00
10 ORIFICE 0.019 0 01:14 1.00
19 ORIFICE 0.013 0 01:11 1.00
21 ORIFICE 0.019 0 01:14 1.00
22 ORIFICE 0.012 0 01:10 1.00
24 ORIFICE 0.012 0 01:13 1.00
25 ORIFICE 0.012 0 01:13 1.00
27 ORIFICE 0.015 0 01:10

28 ORIFICE 0.034 0 01:10 1.00
30 ORIFICE 0.012 0 01:14 1.00
31 ORIFICE 0.022 0 01:13 1.00
34 ORIFICE 0.012 0 01:12 1.00
35 ORIFICE 0.021 0 01:26 1.00
41 ORIFICE 0.009 0 01:10 1.00
51 ORIFICE 0.012 0 01:08 1.00
52 ORIFICE 0.020 0 01:32 1.00
53 ORIFICE 0.064 0 01:15 1.00
1 WEIR 0.000 0 00:00 0.00
12 WEIR 0.000 0 00:00 0.00
20 WEIR 0.000 0 00:00 0.00
23 WEIR 0.003 0 01:10 0.03
26 WEIR 0.000 0 00:00 0.00
29 WEIR 0.014 0 01:10 0.08
32 WEIR 0.000 0 00:00 0.00
33 WEIR 0.000 0 00:00 0.00
36 WEIR 0.000 0 00:00 0.00
37 WEIR 0.000 0 00:00 0.00
38 WEIR 0.000 0 00:00 0.00
40 WEIR 0.011 0 01:10 0.07
42 WEIR 0.000 0 00:00 0.00
43 WEIR 0.000 0 00:00 0.00
45 WEIR 0.010 0 01:10 0.06
46 WEIR 0.000 0 00:00 0.00
5 WEIR 0.033 0 01:14 0.24
50 WEIR 0.000 0 00:00 0.00

KhkAh kA hkAhkkhkhkhkhkhkhkhhkhhkkhkkkkkkx

Flow Classification Summary
khkkkhk kA hk Ak Ak Ak khkkhkhkhkhkkhkkhk k,khkhxk*x*x%



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
11 1.00 0.00 0.00 0.00 0.93 0.00 0.00 0.07 0.86
0.00
13 1.00 0.00 0.00 0.00 0.94 0.00 0.00 0.06 0.90
0.00
14 1.00 0.00 0.00 o0.00 0.00 0.00 0.00 1.00 0.00
0.00
15 1.00 0.00 0.00 o0.00 0.97 0.00 0.00 0.03 0.00
0.00
16 1.00 0.00 0.00 0.00 0.94 0.00 0.00 0.06 ©0.01
0.00
17 1.00 0.00 0.00 0.00 0.9¢ 0.00 0.00 0.04 ©0.01
0.00
18 1.00 0.00 0.00 o0.00 0.97 0.00 0.00 0.03 ©0.01
0.00
2 1.00 0.00 0.00 o0.00 0.03 0.00 0.00 0.97 0.02
0.00
2 3 1.00 0.0r 0.00 0.00 0.98 0.00 0.00 0.01 0.00
0.00
3 1.00 0.00 0.00 o0.00 0.97 0.00 0.00 0.03 0.00
0.00
39 1.00 0.00 0.00 0.00 0.95 0.00 0.00 0.05 ©0.01
0.00
4 1.00 0.00 0.00 0.00 0.9¢ 0.00 0.00 0.04 0.00
0.00
44 1.00 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.02
0.00
54 1.00 0.02 0.00 0.00 0.93 0.00 0.00 0.05 0.00
0.00
7 1.00 0.0r 0.00 0.00 0.98 0.00 0.00 0.01 0.00
0.00
8 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.01 0.00
0.00
9 1.00 0.00 0.00 o0.00 1.00 0.00 0.00 O0.00 0.00
0.00

KhkAhkd kA hkkhkhkhkhkhkhkhhkhkkkhkkkkxk

Conduit Surcharge Summary
khkhkk kA hkhk Ak Ak hkkdkkhkkhkkhkkhkhkhkkkkkxkx*%x

Hours Hours

————————— Hours Full -------- Above Full Capacity

Conduit Both Ends Upstream Dnstream Normal Flow Limited
11 0.52 0.52 0.88 0.01 0.01
13 0.06 0.06 0.57 0.01 0.01
15 11.19 11.19 11.22 0.01 0.01
16 0.10 0.10 0.41 0.01 0.01
17 0.65 0.65 11.18 0.01 0.01
18 11.20 11.20 11.26 0.01 0.36



2 3 11.18 11.18
3 0.87 0.87
39 0.37 0.37
4 0.16 0.16
54 0.92 0.92
7 11.22 11.22
8 11.26 11.26
9 11.29 11.29

Analysis begun on: Thu Oct 7 09:58:50 2021
Analysis ended on: Thu Oct 7 09:59:04 2021
Total elapsed time: 00:00:14

O O O O O o o o
O O O O O o o o



POST-DEV - 100YR+20% (STRESSS TEST) - 3HR -10MIN - CHIGACO

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.015)

WARNING 02: maximum depth increased for Node MH410

WARNING 02: maximum depth increased for Node RYCBO2
WARNING 02: maximum depth increased for Node RYCBO7
WARNING 02: maximum depth increased for Node RYCBOO
WARNING 02: maximum depth increased for Node RYCB1S8
WARNING 02: maximum depth increased for Node RYCB19

Kk ok k ok ok ok ok ok ok ok ok k

Element Count
) hkk kK Kk kK k) Kk kk

Number of rain gages ...... 1
Number of subcatchments ... 21
Number of nodes ........... 36
Number of links ........... 51
Number of pollutants ...... 0
Number of land uses ....... 0

R I I I S b b b S S I S S b

Raingage Summary
R I I I S b b b S S I S S b

Data Recording

Name Data Source Type Interval

Richcraft Chicago 3h 500yr 10min INTENSITY 10 min.

Kk hkhkkhkhkhkkhkhkhkkkkhkkxkkxkx

Subcatchment Summary

khkhkhkkhkhkhrkkkhkhkkhkkkkhkxkkxkx

Name Area Width $Imperv %$Slope Rain Gage
Outlet

Bl 0.02 14.60 68.00 2.0000 Richcraft
RYCBO1

B10O 0.10 43.26 86.00 2.0000 Richcraft
CB11l STRG

B11 0.04 23.11 85.00 2.0000 Richcraft
CB1l2 STRG

B12 0.10 48.95 92.00 2.0000 Richcraft
CB13 STRG

B13 0.09 16.24 42.00 2.0000 Richcraft
DITCH IN 1

B1l4 0.06 9.62 54.00 2.0000 Richcraft
POND 1

B15 0.05 16.30 60.00 2.0000 Richcraft
MH410

B1l6 0.06 18.23 55.00 2.0000 Richcraft
MH410

B17 0.19 34.34 79.00 3.0000 Richcraft
DCB17 STRG

B18 0.15 24.05 42.00 1.0000 Richcraft

RYCB18
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B19
RYCB19

B2
CBO3_STRG

B20
CB16_STRG

B21
CB14 15 STRG

B3
RYCBO0?2

B4
RYCBO7

B5
CB04_STRG

B6
CB06_07 STRG

B7
CB08_STRG

B8
RYCBO9

B9
CB10_STRG

Kk ok ok ok ok ok ok ok ok ok ok

Node Summary
Kk kkkkkkkkkk*k
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.0000

.0000

.0000

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

External
Inflow

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO7
RYCBO9
RYCB18
RYCB19

14

2

5
CB03_STRG
CB04 STRG
CB06_ 07 STRG
CB08_STRG

JUNCTION
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JUNCTION
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OUTFALL
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CB10_ STRG STORAGE 105.65 4.35 0.0

CB11 STRG STORAGE 105.80 4.20 0.0

CB12 STRG STORAGE 105.81 4.19 0.0

CB13 STRG STORAGE 105.01 4.99 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.51 2.74 0.0

DCB17 STRG STORAGE 104.57 2.11 0.0

POND 1 STORAGE 105.50 0.75 0.0

K’k kkkhkkk kK kK

Link Summary

K’ hkkhkkkkhkkkkk kK

Name From Node To Node Type Length %
Slope Roughness

11 POND 1 MH410 CONDUIT 8.0
3.8581 0.0130 B

13 MH402 MH403 CONDUIT 79.4
0.5036 0.0130

14 RYCBO1 MH401 CONDUIT 28.9
0.5193 0.0130

15 mh407 MH406 CONDUIT 23.5
0.2557 0.0130

16 CB11 MH403 CONDUIT 29.2
0.4790 0.0130

17 MH403 MH404 CONDUIT 27.8
0.5042 0.0130

18 MH404 MH405 CONDUIT 19.1
0.5246 0.0130

2 MH401 MH402 CONDUIT 39.3
0.4835 0.0130

2 3 MH408 MH406 CONDUIT 26.4
0.1515 0.0130

3 MH410 MH409 null CONDUIT 13.6
0.2949 0.0130 -

39 CB13 MH404 CONDUIT 23.6
0.5095 0.0130

4 MH409 MH408 CONDUIT 23.4
0.1709 0.0130

44 DITCH IN 1 POND 1 CONDUIT 55.0
0.50091 0.0350

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EXisTUB CONDUIT 9.4
0.1065 0.0130

9 EXisTUB 14 CONDUIT 37.5
0.1334 0.0130

10 CBl4 15 STRG MH405 ORIFICE

19 RYCBO02 MH401 ORIFICE

21 CBO37$TRG MH401 ORIFICE

22 RYCBO7 MH402 ORIFICE

24 CBO47$TRG MH402 ORIFICE

25 CB06_07_ STRG MH402 ORIFICE

27 RYCB19 mh407 ORIFICE

28 RYCB18 mh407 ORIFICE



30
31
34
35
41
51
52
53

12
20
23
26
29
32
33
36
37
38
40
42
43
45
46

50

CB10_ STRG
CB11l STRG
CB12 STRG
CB13_ STRG
CB1l6_STRG
RYCBO9

CB08_ STRG
MH409 null

CB14 15 STRG

DCB17_ STRG
RYCBO2
RYCBO7

CB06_07_STRG

RYCBO9
CB11 STRG
CB08_STRG
CB10_STRG
CB13_STRG
CB12_ STRG
CB16_STRG
CB04_ STRG
CB03_STRG
RYCB18
RYCB19
POND 1
MH410

Kk Ak Kk hkhkhkkhkhkhkhkkhkhkkkkkk

Cross Section Summary
khkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkkkk*k%k

Full
Conduit
Flow

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

CIRCULAR

MH403
CB11
MH404
CB13
MH406
MH402
MH402
MH409

5

POND 1
CB03_STRG
CB04_ STRG
CB08_STRG
CB08_STRG
CB10_STRG
CB10_STRG
CB12_ STRG
CB12_ STRG

CB14 15 STRG

DCB17_STRG
CB08 STRG
CB04_STRG
DITCH IN 1
DITCH IN 1
2

POND_1

Full

Depth

Full

Area

ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
ORIFICE
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR
WEIR

.11

.11

.11

.11

.11

.11

.11

.15

.15

.11

.45

.45

.45

.45

.45

.45

.45

.60

.60

.45



4 CIRCULAR 0.60 0.28 0.
.25
44 TRAPEZOIDAL 0.30 0.36 0.
.22
54 CIRCULAR 0.30 0.07 0.
.10
7 CIRCULAR 0.60 0.28 0.
.24
8 CIRCULAR 0.75 0.44 0.
.36
9 CIRCULAR 0.75 0.44 0.
.41

R I I b b b b b b S b b b b b S g S A A b b b b b S b 2 b b b b S 2 2 b b b b S S b b b b b b S b 2 b b b g 4
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.
R I A b b b b b S 2 b b b b dh g S A 2 b b b b b S b 2 b b b b A S 2 I b b b b S S b b b b b b S b 2 b b b g 4

Kk ok k ok ok ok kkkk ok ok ok k Kk

Analysis Options
khkkkkhkhkkkkkkkkk*k

Flow Units ............... CMS
Process Models:

Rainfall/Runoff ........ YES

RDIT oottt iii e i NO

Snowmelt ............... NO

Groundwater ............ NO

Flow Routing ........... YES

Ponding Allowed ........ NO

Water Quality .......... NO
Infiltration Method ...... HORTON
Flow Routing Method ...... DYNWAVE
Surcharge Method ......... EXTRAN
Starting Date ............ 04/21/2021 00:00:00
Ending Date ....ueiunenon.. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ............ 00:05:00
Dry Time Step ............ 00:05:00
Routing Time Step ........ 0.50 sec
Variable Time Step ....... YES
Maximum Trials ........... 8
Number of Threads ........ 4
Head Tolerance ........... 0.001500 m
R I I b b b b b b S 2 b 2 b b b 2h dh dh db b b b b 3 Volume Depth
Runoff Quantity Continuity hectare-m mm
khkhkk kA hkhkhkhkhkkdkkhkkhkkhkkhkhkhkkhk ),k krxrx*x*x = b~ e -
Total Precipitation ...... 0.137 85.525
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 0.027 16.953
Surface Runoff ........... 0.111 69.283
Final Storage ............ 0.000 0.001

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75
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Continuity Error (

KAk AKXk hkA kA k kA hkrhrAhkhkhkkkrkxx

Flow Routing Continuity

ER R b b b b b b I b b S b S b S b b b b b b b b 2 4
Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDITI Inflow ....iuvieenenennn.
External Inflow ..........
External Outflow .........
Flooding LOSS «.veveeennnn
Evaporation Loss .........
Exfiltration Loss ........
Initial Stored Volume
Final Stored Volume ......
Continuity Error (%) .....

KAk Ak dhAkAhkkhhkhkhkhkhkhkhkhkkkhkkkkrxk

Highest Continuity Errors
khkhkk kA hkhk Ak Ak hkkhkkhkkhkkhkkhkhkhkkkkk*xkx*%x
Node DITCH IN 1 (3.84%)
Node MH406 (3.13%)

Node MH408 (2.96%)

Node mh407 (2.44%)

Node CB13 (2.33%)

KhkAh Ak hkhAhkkhkhkhkkhkhkhkhhkhkhhkhkkkhkkk

Time-Step Critical Elements
khkkhkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkhk,k,khk,hkk*k*kx%

None

KhkAhdAkhkAhkkdAkhkkhkkhkhkhkhkdAhhkhhkkhkhkkkhhkhkkrxk

Highest Flow Instability Indexes
R I I b b b b b b S b b b b b 2 S I I S b b b dh 2h b b b b 4
Link 28 (41)

Link 53 (33)

Link 35 (9)

KAk Ak Ak hAkAhkkhhkhkhkhkhkhhkhkkkhkkkkrxk

Routing Time Step Summary

khkhkhk kA hkhkhkhkkhkkhkkhkkhkkhkhkhkkkkk*xk*%x

Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State

Average Iterations per Step

Percent Not Converging

Time Step Frequencies
0.500 - 0.500 sec
0.500 - 0.500 sec
0.500 - 0.500 sec

-0.831

Volume

O N O O O O

O O O O O O O o o o o o

.50
.50
.50
.00
.00
.00

100.
.00
.00

00

hectare-m

secC
secC
secC

o° e oo

Volume

1076

O O O O O Fr OO o Fr O

ltr



0.500 - 0.500 sec 0.00 %
0.500 - 0.500 sec 0.00 %

khkkkhk kA hk Ak Ak Ak khkkhkhkhkhkkhkk,k k khk,hxkk*x%

Subcatchment Runoff Summary

khkhkkhk kA hkhkhkhkhkkhkkhkhkhkhkkhkkhk k k,khxk*x*x%

Total Total Total Total Imperv
Perv Total Total Peak Runoff
Precip Runon Evap Infil Runoff

Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm
mm mm 1076 1ltr CMS

B1 85.53 0.00 0.00 14.85 58.23
13.40 71.63 0.02 0.01 0.838

B10 85.53 0.00 0.00 6.47 73.73
5.92 79.65 0.08 0.06 0.931

B11 85.52 0.00 0.00 6.90 72.83
6.30 79.13 0.03 0.02 0.925

B12 85.53 0.00 0.00 3.69 78.86
3.40 82.25 0.08 0.06 0.962

B13 85.52 0.00 0.00 28.20 36.02
21.93 57.96 0.05 0.04 0.678

B1l4 85.53 0.00 0.00 22.29 46.39
17.49 63.88 0.04 0.03 0.747

B15 85.53 0.00 0.00 18.85 51.44
16.04 67.47 0.04 0.03 0.789

Bl6 85.52 0.00 0.00 21.30 47.15
17.86 65.01 0.04 0.03 0.760

B17 85.53 0.00 0.00 9.83 67.88
8.56 76.44 0.14 0.11 0.894

B18 85.52 0.00 0.00 29.02 36.09
20.94 57.04 0.09 0.06 0.667

B19 85.52 0.00 0.00 21.52 46.24
18.78 65.02 0.02 0.02 0.760

B2 85.52 0.00 0.00 11.18 65.17
9.93 75.10 0.07 0.06 0.878

B20 85.53 0.00 0.00 16.72 54.80
15.02 69.82 0.03 0.03 0.816

B21 85.52 0.00 0.00 15.46 57.44
13.42 70.87 0.07 0.05 0.829

B3 85.53 0.00 0.00 25.09 40.26
21.03 61.29 0.02 0.02 0.717

B4 85.53 0.00 0.00 28.44 35.14
22 .64 57.78 0.03 0.02 0.676

BS 85.52 0.00 0.00 10.64 65.94
9.72 75.66 0.04 0.03 0.885

B6 85.52 0.00 0.00 16.54 55.79
13.94 69.73 0.03 0.02 0.815

B7 85.53 0.00 0.00 17.85 53.14
15.35 68.50 0.10 0.08 0.801

B8 85.53 0.00 0.00 19.65 50.68
15.88 66.56 0.04 0.03 0.778

B9 85.53 0.00 0.00 21.74 46.28
18.31 64.59 0.04 0.03 0.755



Kk ok k ok ok ok ok ok ok ok ok ok ok kk ok k

Node Depth Summary

Kk ok k ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
CB11 JUNCTION 0.22 0.59 105.79 0 01:12 0.59
CB13 JUNCTION 0.39 0.65 105.66 0 01:11 0.65
DITCH IN 1 JUNCTION 0.01 0.19 106.37 0 01:09 0.19
EX STUB JUNCTION 1.07 1.17 105.47 0 01:10 1.17
MH401 JUNCTION 0.02 0.26 105.94 0 01:12 0.26
MH402 JUNCTION 0.09 0.59 105.93 0 01:12 0.59
MH403 JUNCTION 0.49 0.87 105.78 0 01:12 0.87
MH404 JUNCTION 0.65 0.92 105.66 0 01:11 0.92
MH405 JUNCTION 1.03 1.16 105.50 0 01:10 1.16
MH406 JUNCTION 0.84 0.99 105.53 0 01:10 0.99
mh407 JUNCTION 0.63 0.80 105.55 0 01:10 0.80
MH408 JUNCTION 0.78 0.94 105.54 0 01:10 0.94
MH409 JUNCTION 0.57 0.74 105.55 0 01:10 0.74
MH409 null JUNCTION 0.61 1.49 106.30 0 01:10 1.48
MH410 JUNCTION 0.53 1.40 106.30 0 01:10 1.39
RYCBO1 JUNCTION 0.01 0.08 106.06 0 01:08 0.08
RYCBO02 JUNCTION 0.03 1.65 107.70 0 01:11 1.65
RYCBO7 JUNCTION 0.08 2.36 108.21 0 01:10 2.36
RYCBO9 JUNCTION 0.11 2.38 108.07 0 01:10 2.38
RYCB18 JUNCTION 0.06 1.18 106.57 0 01:10 1.18
RYCB19 JUNCTION 1.48 l1.61 106.41 0 01:10 1.61
14 OUTFALL 1.16 1.16 105.41 0 00:00 1.16
2 OUTFALL 0.00 0.00 105.38 0 00:00 0.00
5 OUTFALL 0.00 0.00 108.07 0 00:00 0.00
CB03_STRG STORAGE 0.16 2.40 108.25 0 01:14 2.40
CB04 STRG STORAGE 0.15 2.39 108.19 0 01:14 2.39
CBO6_07 STRG STORAGE 0.09 2.30 108.25 0 01:10 2.30
CB08_ STRG STORAGE 0.28 2.56 108.06 0 01:20 2.56
CB10_STRG STORAGE 0.15 2.41 108.06 0 01:13 2.41
CB11 STRG STORAGE 0.15 2.39 108.19 0 01:13 2.39
CB12_ STRG STORAGE 0.10 2.31 108.12 0 01:12 2.31
CB13_STRG STORAGE 0.56 3.17 108.18 0 01:14 3.17
CB14 15 STRG STORAGE 0.15 2.37 108.12 0 01:14 2.37
CB16_STRG STORAGE 0.11 2.35 107.86 0 01:10 2.35
DCB17 STRG STORAGE 0.87 1.87 106.44 0 01:10 1.87
POND 1 STORAGE 0.04 0.64 106.14 0 01:12 0.64
Kkhkkkhkkhkhkhkhkhkhkhkkkkkkk*k*k
Node Inflow Summary
khkkkkhkhkhkhkhkhkhkkkkkk k)%
Maximum Maximum Lateral



Lateral

Total

Inflow

CMS

Time of Max
Occurrence

days hr:min

Inflow

Volume

106 1ltr

Inflow Balance
Inflow

Volume Error

Node Type CMS
ltr Percent

CB11 JUNCTION 0.000
0.0786 1.567

CB13 JUNCTION 0.000
0.0801 2.388

DITCH IN 1 JUNCTION 0.038
0.0603 3.995

EX STUB JUNCTION 0.000
0.985 1.105

MH401 JUNCTION 0.000
0.111 -0.033

MH402 JUNCTION 0.000
0.36 0.319

MH403 JUNCTION 0.000
0.48 2.257

MH404 JUNCTION 0.000
0.581 1.098

MH405 JUNCTION 0.000
1 0.951

MH406 JUNCTION 0.000
0.379 3.226

mh407 JUNCTION 0.000
0.0985 2.496

MH408 JUNCTION 0.000
0.257 3.045

MH409 JUNCTION 0.000
0.26 1.751

MH409 null JUNCTION 0.000
0.289 0.980

MH410 JUNCTION 0.062
0.204 0.999

RYCBO1 JUNCTION 0.013
0.0157 0.949

RYCBO2 JUNCTION 0.019
0.023 0.000

RYCBO7 JUNCTION 0.023
0.0298 0.000

RYCBO9 JUNCTION 0.033
0.0449 -0.320

RYCB18 JUNCTION 0.057
0.0867 0.046

RYCB19 JUNCTION 0.018
0.0218 9.060

14 OUTFALL 0.000
0.974 0.000

2 OUTFALL 0.000
0.0625 0.000

5 OUTFALL 0.000
0 0.000 1tr

CB03_STRG STORAGE 0.055
0.0724 0.001

CB04 STRG STORAGE 0.032

0.044 0.001

0.022

0.020

0.062

0.326

0.048

0.113

0.147

0.179

0.326

0.131

0.051

0.071

0.071

0.124

0.115

0.013

0.019

0.023

0.033

0.057

0.018

0.326

0.113

0.000

0.055

0.042

0 01:13
0 01:33
0 01:10
0 01:10
0 01:10
0 01:10
0 01:12
0 01:12
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:10
0 01:12
0 00:00
0 01:10
0 01:10

0.0778

0.0157

0.023

0.0298

0.0443

0.0864

0.0218

0.0724

0.0415



CB06_07 STRG STORAGE 0.025 0.025 0 01:10 0.0324
0.0324 -0.000

CB08 STRG STORAGE 0.079 0.108 0 01:10 0.0988
0.113 0.162

CB10_ STRG STORAGE 0.035 0.035 0 01:10 0.0431
0.0453 -0.083

CB11 STRG STORAGE 0.058 0.058 0 01:10 0.0793
0.0793 0.002

CB12 STRG STORAGE 0.024 0.024 0 01:10 0.0329
0.0332 0.001

CB13 STRG STORAGE 0.058 0.058 0 01:10 0.0805
0.0805 0.396

CB14 15 STRG STORAGE 0.052 0.052 0 01:10 0.0658
0.0661 0.002

CB16_STRG STORAGE 0.026 0.026 0 01:10 0.0318
0.0318 0.001

DCB17_ STRG STORAGE 0.108 0.125 0 01:10 0.144
0.15 0.281

POND 1 STORAGE 0.029 0.213 0 01:10 0.0399
0.16 -1.158

Kk Ak Kk hAkhAhkkhkhkhkhkhkhhhkhkkkhkxx

Node Surcharge Summary
khkkkhk kA hkhkhkhkhkhkkhkhkhkkkhkkk***%

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth

Hours Above Crown Below Rim
Node Type Surcharged Meters Meters
CB11 JUNCTION 0.41 0.136 2.304
CB13 JUNCTION 0.77 0.204 2.366
EX STUB JUNCTION 11.33 0.390 2.480
MH403 JUNCTION 0.70 0.273 2.247
MH404 JUNCTION 11.20 0.322 2.378
MH405 JUNCTION 11.33 0.411 2.499
MH406 JUNCTION 11.27 0.355 2.435
MH408 JUNCTION 11.20 0.172 1.588
MH409 JUNCTION 6.87 0.139 1.051
MH409 null JUNCTION 1.27 0.840 0.300
khkhkkhkkhkhkhkhkhkhkhkkhkkhkhkhkkk*k*k%k
Node Flooding Summary
khkhkkkhkhkhkhkhkhkhkkhkkhkkhkhkkk*k*k%k
No nodes were flooded.
khkkkhk kA hk Ak Ak hkhkhkhkhkkkkk***%
Storage Volume Summary
khkkkhk Ak Ak Ak Ak hkhkkhkhkhkkkkk****%

Average Avg Evap Exfil Maximum Max Time

~AF A xs NMa<r 4 manm



Volume Pcnt Pcnt Pcnt Volume Pcnt

Occurrence Outflow

Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days
hr:min CMS

CBO3 STRG 0.001 0 0 0 0.019 2 0
01:14 0.020

CB04 STRG 0.000 0 0 0 0.012 2 0
01:14 0.012

CB06 07 STRG 0.000 0 0 0 0.004 2 0
01:10 0.023

CB08 STRG 0.003 0 0 0 0.048 3 0
01:20 0.027

CB10 STRG 0.000 0 0 0 0.009 2 0
01:13 0.025

CB11 STRG 0.001 0 0 0 0.019 3 0
01:13 0.028

CB12 STRG 0.000 0 0 0 0.005 1 0
01:12 0.015

CB13 STRG 0.001 0 0 0 0.021 3 0
01:14 0.021

CB14 15 STRG 0.001 1 0 0 0.016 30 0
01:14  0.021

CB16 STRG 0.000 0 0 0 0.004 6 0
01:10 0.026

DCB17 STRG 0.001 7 0 0 0.001 16 0
01:10  0.124

POND 1 0.004 4 0 0 0.082 79 0
01:12 0.113

KAk K kAR KAAXAAKANA KA KAA XXX XK K, KKk %

Outfall Loading Summary

Kk Ak khkhkhkkhkhkkhkkhkhhkkkhkhkhkxk

Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CMS CMS 1076 1ltr
14 41.12 0.055 0.326 0.974
2 3.16 0.046 0.113 0.062
5 0.00 0.000 0.000 0.000
System 14.76 0.101 0.431 1.037
khkhkkkhkkhkhkhkhkhkkkkkkkk*k*k
Link Flow Summary
khkhkkkhkhkhkhkhkhkhkkkkkkkk*k*k
Maximum Time of Max Maximum Max/ Max/
|Flow| Occurrence |Veloc| Full Full
Link Type CMS days hr:min m/sec Flow Depth

11 CONDUIT 0.113 0 01:10 1.59 0.59 1.00



13 CONDUIT 0.112 0 01:12 0.71 0.55 1.00
14 CONDUIT 0.013 0 01:09 0.69 0.06 0.20
15 CONDUIT 0.051 0 01:10 0.32 0.35 1.00
16 CONDUIT 0.022 0 01:29 0.46 0.11 1.00
17 CONDUIT 0.147 0 01:12 0.92 0.72 1.00
18 CONDUIT 0.179 0 01:12 1.13 0.87 1.00
2 CONDUIT 0.045 0 01:11 0.83 0.23 0.79
2 3 CONDUIT 0.071 0 01:10 0.33 0.30 1.00
3 CONDUIT 0.053 0 01:09 0.32 0.16 1.00
39 CONDUIT 0.020 0 01:33 0.44 0.10 1.00
4 CONDUIT 0.071 0 01:10 0.41 0.28 1.00
44 CONDUIT 0.071 0 01:10 0.46 0.32 0.65
54 CONDUIT 0.124 0 01:10 1.75 1.26 1.00
7 CONDUIT 0.131 0 01:10 0.46 0.55 1.00
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