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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 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 I/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
Project No. 211-01221-00 July 2021
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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 I/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 /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 I/s 318 I/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.)
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MAJOR STORM OUTLET
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COPE DR.

[}

Figure 3: Post-Development Stormwater Outlets.
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3 POST-DEVELOPMENT CONDITIONS

The proposed development includes seven (7) new 12-unit townhouses, each with a building area of 412 m?. 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 totally 546 m? and 980 m?, respectively. At-grade features
also include access laneways, vehicle parking, and asphalt sidewalks. The resulting imperviousness of the site was
calculated to be 65% (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 wit 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 event, IBI noted a 100-yr HGL elevation of 105.31m for the receiving storm sewer
within Embankment Street. To account for this, our design specifies a fixed tailwater elevation of 105.31m when
modelling the 100-year Chicago scenario.

3.2.2 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 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)

5-year
Outlet (Rational S'Yg:: enonr
Method) icago)
IBI Design Flows 306 1/s 318 /s
WSP Modelled Flows 228 1/s 245 1/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 * For parking lot storage zones, maximum depth of ponding is
relative to top of grate of primary surface outlet.

Table 5 for summaries of individual storage cell performance under the 5-year and 100-year storm events,
respectively.

It should be noted that discharged 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. (m3)
Minor System (L/s) Major System (L/s)
5-year 245 - 37
100-year 307 39 173

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

siinigge Lell Ty Peak Storage = Max. Depth of ngh.est Outlet Structure Top

Lt (m3) Ponding(m)* DG of Grate Elevation (m)

Structure) ’ g Elevation (m) ’
CB03 1 - 107.91 108.11
CB04 1 - 107.32 108.00
CB06 & CB07 0 - 107.04 108.16
CB08 5 0.13 108.02 107.89
CB10 1 - 107.27 108.00
CB11 4 0.10 108.13 108.03
CB12 1 - 107.23 108.01
CB13 4 0.10 108.10 108.00
CB14 & CB15 1 - 107.64 107.95
CB16 1 - 107.24 107.86
DCB17 1 - 105.68 106.38
Pond 17 0.16 105.67 105.50

* 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)

By Peak Storage = Max. Depth of | Highest Ponding  Outlet Structure Top
Ouxlel (m3) Ponding(m)* Elevation (m) of Grate Elevation (m)
Structure) b

CBO03 9 0.14 108.25 108.11
CB04 7 0.15 108.15 108.00
CB06 & CBO07 3 0.08 108.23 108.16
CBO08 27 0.25 108.14 107.89
CBI10 5 0.14 108.14 108.00
CBI11 20 0.18 108.21 108.03
CBI12 3 0.09 108.10 108.01
CB13 17 0.17 108.17 108.00
CB14 & CB15 9 0.14 108.09 107.95
CB16 4 0.12 107.98 107.86
DCB17 1 - 106.07 106.38
Pond 68 0.55 106.05 105.50

* 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
CBO03 75 105.91 13 19 1.02 2.34
CB04 60 105.80 7 12 0.72 2.35
CB06 25 105.95 3 6 0.58 2.28
CB07 25 105.95 3 6 0.58 2.28
CB08 76 105.69 19 20 2.13 2.45
CB10 60 105.80 7 12 0.74 2.34
CBI11 80 105.83 21 22 2.12 2.38
CB12 60 105.81 7 12 0.79 2.29
CB13 75 105.80 18 19 2.11 2.37
CB14 32 105.75 6 9.5 0.95 2.34
CB15 32 105.75 6 9.5 0.95 2.34
CB16 50 105.66 5 9 0.81 2.32
MH409 170 104.81 50 54 0.77 1.24
RYCB02 75 106.18 4 11 0.14 1.15
RYCB04 60 105.85 6 12 0.55 2.66
RYCB09 60 105.69 7 13 0.77 2.93
RYCBI18 120 105.39 18 34 0.36 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.

3.2.4 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 (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. Note that foundation drainage for Blocks 5, 6, and 7 will not 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.

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

100-yr HGL Minimum USF Proposed USF Freeboard (m) *
Elevation (m) Elevation (m) Elevation (m)
1 105.81 106.11 107.26 1.45
2 106.05 106.35 106.37 0.32
3 105.51 105.81 106.24 0.73
4 105.37 105.67 106.23 0.86
Auxiliary Bldg. 105.44 105.74 106.53** 0.79

* Freeboard between 100-yr HGL and Proposed USF elevation.
**Auxiliary building assumed to possess strip footing foundations at 1.8m below finished ground elevation.

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

RICHCRAFT TERRACE FLATS, CRT LANDS (BLOCK 344) WSP
Project No. 211-01221-00 July 2021
RICHCRAFT GROUP OF COMPANIES Page 9



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 proposed USF
elevation 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.

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

100-yr HGL Minimum USF Proposed USF Freeboard (m) *
Elevation (m) Elevation (m) Elevation (m)
5 (W) 105.89 3.18
5(E) 105.29 2.58
6 102.71 103.01 104.58 1.87
7 (E) 104.34 1.63
7 (W) 104.94 2.23

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

To satisfy the second condition, Richcraft retaining 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.

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.
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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:

—  Depth of ponding remains below the lowest building opening

— HGL in the minor system remains below the USF Elevation

A review was carried out to confirm compliance with the two aforementioned criteria and no violations were
identified. Refer to Servicing Report — Appendix A for detailed grading plan which communicates lowest building
elevations and peak 100-year + 20% ponding elevations. Refer Table 9 and Appendix C of this report for details
related to 100-year + 20% event HGL within the minor system relative to proposed building USF elevations. As
previously stated in Section 3.2.5, foundation drains from Blocks 5, 6, and 7 are not connection to the site’s minor
system and therefore were omitted from this analysis.

Table 9: 100-year +20%HGL Analysis & Foundation Drainage Summary (Blocks 1, 2, 3, and 4)

100-yr+20% HGL Proposed USF

Freeboard (m) *

Elevation (m) Elevation (m)
1 105.83 107.26 1.43
2 106.07 106.37 0.3
3 105.63 106.24 0.61
4 105.38 106.23 0.85
Auxiliary Bldg. 105.52 106.53** 1.01

* Freeboard between 100-yr+20% HGL and Proposed USF elevation.
**Auxiliary building assumed to possess strip footing foundations at 1.8m below finished ground 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 envelops) 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
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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 1/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.

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
*  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 173 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: JUNE 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
FROM No. TO No. AREA DESCRIPTION A(I;E)A COIIRELIJ:IF‘:%I:ENT AC 3 Tc | RUNQOFF, SIZE SLOPE CAPACITY Q/Qy, VELOCITY LENGTH

AC (min) (mm/hour) (L/s) (mm) (%) (L/sec) (m/sec) (m)
RYCBO01 MH401 B1 0.03 0.69 0.02 0.02 10.00 104.2 6.4 450 0.50% 201.6 0.03 1.27 29.0
MH401 MH402 B2 0.12 0.71 0.09 0.09 10.61 101.1 24.6 450 0.50% 201.6 0.12 1.27 39.0
MH402 MH403 B3,B4,B5, B6 0.37 0.65 0.24 0.33 11.44 97.2 88.1 450 0.50% 201.6 0.44 1.27 80.0
CB11 MH403 B8 0.12 0.81 0.09 0.42 13.13 90.1 105.4 450 0.50% 201.6 0.52 1.27 29.0
MH403 MH404 B7 0.07 0.60 0.04 0.46 13.74 87.9 112.6 450 0.50% 201.6 0.56 1.27 28.0
CB13 MH404 B10 0.10 0.86 0.09 0.55 14.33 85.8 130.2 450 0.50% 201.6 0.65 1.27 24.0
MH404 MH405 B9 0.04 0.82 0.04 0.58 14.84 84.1 136.2 450 0.50% 201.6 0.68 1.27 19.0
POND OUTLET MH410 B11 0.15 0.55 0.08 0.08 10.00 104.2 242 300 3.90% 191.0 0.13 2.70 8.0
MH410 MH409 B12,B13 0.10 0.68 0.07 0.15 10.36 102.3 43.3 600 0.15% 237.8 0.18 0.84 14.6
MH409 MH408 B14 0.20 0.74 0.15 0.30 10.56 101.3 85.6 600 0.15% 237.8 0.36 0.84 23.2
MH408 MH406 - 0.00 0.00 0.00 0.30 10.89 99.7 84.2 600 0.15% 237.8 0.35 0.84 26.4
MH407 MH406 B15,B16 0.16 0.08 0.01 0.32 11.26 98.0 86.1 450 0.25% 142.6 0.60 0.90 23.2
MH406 MH405 B17 0.05 0.66 0.03 0.35 11.61 96.4 92.7 600 0.15% 237.8 0.39 0.84 41.0
MH405 STUB B18 0.09 0.68 0.06 0.99 15.24 82.8 228.2 750 0.12% 385.7 0.59 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-DEVELOPMENT - 5YEAR - 3HR CHICAGO

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

kAkkhkAhk KAk kK Kk kK

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

R I S S R I S b S I R I b e S I I S R I S S I S S R I S I I S b I S S R b b S b R S b b S b I S
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 R I I I I I S I I S S I I I b I I S I I I I I S I I b b b b b b 2 b S b b I S b b 2 b b 24

Kk ok k ok ok kkkkkkkkkokk

Analysis Options

Nk kkhkkhkkhkhkhkkkkkkkk*

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



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-DEVELOPMENT - 100YEAR - 3HR CHICAGO

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

kAkkhkAhk KAk kK Kk kK

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 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

R I S S R I S b S I R I b e S I I S R I S S I S S R I S I I S b I S S R b b S b R S b b S b I S
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 R I I I I I S I I S S I I I b I I S I I I I I S I I b b b b b b 2 b S b b I S b b 2 b b 24

Kk ok k ok ok kkkkkkkkkokk

Analysis Options

Nk kkhkkhkkhkhkhkkkkkkkk*

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



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

.21

.57
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POST-DEVELOPMENT - 2YEAR - 3HR CHICAGO

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 RYCBRO2
WARNING 02: maximum depth increased for Node RYCBO04
WARNING 02: maximum depth increased for Node RYCBO9
WARNING 02: maximum depth increased for Node RYCB18
WARNING 02: maximum depth increased for Node RYCB19
kK hkkkhkhkkhkkkkkkk*k

Element Count

kAhkkkkhkkkkkkk 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

Kok ok ok ok kkkkkkkkkokk

Raingage Summary
kAhkkkkhk kA kkhkk Kk Kk kk k%K

Data Recording

Name Data Source Type Interval

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

IR IR IR I 2k b I dh b b S Sh b 2 2h b gh 3

Subcatchment Summary

Ak kkhkhkkk kA khkhkhrkkhkrkkkx*k

Name Area Width $Imperv %$Slope Rain Gage
Outlet

28 0.05 15.70 64.00 1.0000 Richcraft
CB06 07 STRG

Bl 0.03 19.80 63.00 2.0000 Richcraft
RYCBO1

B10 0.10 50.85 92.00 2.0000 Richcraft
CB13_STRG

Bl11l 1 0.07 13.49 44.00 2.0000 Richcraft
DITCH IN 1

B11 2 0.08 12.74 44.00 2.0000 Richcraft
POND_1

B12 0.05 16.00 60.00 2.0000 Richcraft
MH410

B13 0.04 12.43 64.00 2.0000 Richcraft
MH410

B14 0.21 37.73 74.00 3.0000 Richcraft
DCB17 STRG

B15 0.13 20.41 44.00 1.0000 Richcraft
RYCB18

B16 0.03 16.75 53.00 2.0000 Richcraft

RYCB19



B17
CB16_STRG
B18
CB14 15 STRG
B2 1
RYCB02
B2 2
CB03_STRG
B3 1
RYCBO4
B3 2
CB04_STRG
B5
CB08_STRG
B6
RYCBO9
B7
CB10_STRG
B8
CB11 STRG
B9
CB12 STRG

*kAhkkKkKhkKhkKkKkkkKkk

Node Summary
kkhkkkkhk kK kKK kK

.04

.09

.03

.09

.05

.06

.15

.07

.06

.12

.04

28.

29.

45.

38.

50.

14

27

54

23.

40

87

.17

10

.88

07

87

.22

.87

.22

17

63.

66.

68.

68.

59.

59.

63.

55.

54.

84.

86.

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

Ponded
Area

External
Inflow

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO4
RYCBO9
RYCB18
RYCB19

14

2

5

CB0O3_ STRG
CB04_STRG

CB06_07_STRG

CBO8_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

Wb DO OO NREFEF NNMNNNEREEDNDNDWWWWNDDNDWOWDN

O O O O O O O OO O OO OO OO OO 0O0o0oooooooo
O O O O O O O OO OO OO OO0 OO 0O0o0ooooo o oo



CB10_STRG STORAGE 105.80 4.20 0.0

CB11_STRG STORAGE 105.83 4.17 0.0

CB12_ STRG STORAGE 105.81 4.19 0.0

CB13_STRG STORAGE 105.80 4.20 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.66 2.59 0.0

DCB17_STRG STORAGE 104.57 2.11 0.0

POND_1 STORAGE 105.50 0.75 0.0

Kk hk Kk Kk Kk kkkhkkk kK

Link Summary

* Kk Kk Kk ok ok ok ok ok ok ok ok

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 B

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
0.5091 0.0350 o h

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130 B B

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EX STUB CONDUIT 9.4
0.1065 0.0130 B

9 EX STUB 14 CONDUIT 37.5
0.1334 0.0130 B

10 CB14 15 STRG MH405 ORIFICE

19 RYCBO2 MH401 ORIFICE

21 CBO375TRG MH401 ORIFICE

22 RYCBO4 MH402 ORIFICE

24 CB04_ STRG 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
CB11 STRG
CB12_ STRG
CB13_STRG
CB16_ STRG
RYCBO9

CBO8 STRG
MH409 null

CB14 15 STRG

DCB17 STRG
RYCBO2
RYCBO4

CB06 07 STRG

RYCBO09
CB11 STRG
CB08_STRG
CB10_ STRG
CB13 STRG
CB12_STRG
CB16_ STRG
CB04_ STRG
CB03_STRG
RYCB18
RYCB19
POND_1
MH410

khkkhk Kk Kk Ak khkhkhkhkkkkkhkkhkkkk*k

Cross Section Summary
R I S R S b S b S S b S 2h b S S 3

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
CBO3_STRG
CB04_STRG
CBO8_ 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

khkhkkhkhhhkhkhkhkhkhkhhkhhhhkhkkhkhhhhkhkhkhhhhkhrhhhkhkkhkhhkhkhkhhkhkhkhkhrrhrhkhkhkhhxx*x
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 R R I I I I I S I I S S I I I b I I S I I I I I S b I b S b b b b 2 b S b b I S b b 2 S b 2 24

KAk KRkKkAk ARk Ak KAk Kk kX k%K

Analysis Options

Kk hkk kK kkkkkkokkkk*k

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

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

RDIT oottt it i i ieee 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 .............. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ...ovvveen.. 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
khkhkrhkkhrk kA hkkhkrhkhkrhkkhhkhdxkk*k Volume Depth
Runoff Quantity Continuity hectare-m mm
khkkhkkhkhkhhkhkhkhkkhkkhkkhkhkhrrhrhhk k khkkhkrx*x*x 0 b — e —
Total Precipitation ...... 0.051 31.776
Evaporation LOSS ......... 0.000 0.000
Infiltration Loss ........ 0.018 11.275
Surface Runoff ........... 0.033 20.619
Final Storage ............ 0.000 0.011

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75



Continuity Error (%) ..... -0.405

khkkhkkhkhkhhkhkhkhkhkhkkhkkhkhkhkhhhkkhkhkhkhxx*x volume volume
Flow Routing Continuity hectare-m 1076 ltr
AR KAXAXKAAXAXAKRKFAXAKNA XA AKX AN A XA XX ), o
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.033 0.331
Groundwater Inflow ....... 0.000 0.000
RDII Inflow ......cveuvue.n. 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.033 0.328
Flooding LOSS v.veeennennn. 0.000 0.000
Evaporation LosSS ......... 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 (%) ..... 0.657
Ak hkrhkkhkrkhkhkhrhkhkhkrhhkhrhkhkhhkhkkhkkx
Time-Step Critical Elements
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 2 3
None
Ak hkrhkhkrkhkhkhkhkhkhkrhkhkrhkhkhkrhkhkhhkhkxhkxxk
Highest Flow Instability Indexes
R R IR I S 2h b I dh b b 2 b b 2 2h b b Sh Ih b b Sh b 2 2b b b 2E b 4
All links are stable.
hhkhkrkhkhkhkhkkhkrhkhkhkhkhkhkhkhkkrkhkxx*k
Routing Time Step Summary
R R IR I S S b 2 b b b 2h Sh b dh b b 2 Sh b 2 2b b 4
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 %
Ak hkrhkhkhkhkhkhkhkhkhkrhkhkrhkhkhhkhkkhkkx
Subcatchment Runoff Summary
khkkhkkhkhkhkhkhkhkhkkhkkhkhkhkrkrhhkhkhkhhhhxk*x*k

Total Total Total Total Imperv



Precip Runon Evap Infil Runoff

Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm
mm mm 106 1ltr CMS

28 31.78 0.00 0.00 11.42 20.46
0.04 20.50 0.01 0.01 0.645

B1 31.78 0.00 0.00 11.70 19.53
0.12 19.65 0.01 0.00 0.618

B10 31.78 0.00 0.00 2.52 29.36
0.06 29.43 0.03 0.02 0.926

B11 1 31.78 0.00 0.00 17.78 14.06
0.03 14.09 0.01 0.01 0.443

B11 2 31.78 0.00 0.00 17.78 14.07
0.03 14.09 0.01 0.01 0.444

B12 31.78 0.00 0.00 12.68 19.16
0.05 19.20 0.01 0.01 0.604

B13 31.78 0.00 0.00 11.42 20.44
0.05 20.49 0.01 0.01 0.645

B14 31.78 0.00 0.00 8.24 23.67
0.04 23.71 0.05 0.03 0.746

B15 31.78 0.00 0.00 17.78 14.08
0.02 14.10 0.02 0.01 0.444

Bl6 31.78 0.00 0.00 14.89 16.88
0.08 16.96 0.01 0.00 0.534

B17 31.78 0.00 0.00 11.71 20.06
0.10 20.16 0.01 0.01 0.635

B18 31.78 0.00 0.00 10.78 21.07
0.05 21.12 0.02 0.01 0.665

B2 1 31.78 0.00 0.00 10.14 21.71
0.05 21.76 0.01 0.00 0.685

B2 2 31.78 0.00 0.00 10.14 21.71
0.06 21.76 0.02 0.01 0.685

B3 1 31.78 0.00 0.00 13.01 18.87
0.03 18.90 0.01 0.01  0.595

B3 2 31.78 0.00 0.00 12.98 18.79
0.10 18.89 0.01 0.01 0.594

BS 31.78 0.00 0.00 11.73 20.11
0.05 20.16 0.03 0.02 0.635

B6 31.78 0.00 0.00 14.29 17.60
0.03 17.62 0.01 0.01 0.555

B7 31.78 0.00 0.00 14.59 17.23
0.05 17.28 0.01 0.01 0.544

B8 31.78 0.00 0.00 5.05 26.81
0.06 26.88 0.03 0.02 0.846

B9 31.78 0.00 0.00 4.42 27.43
0.08 27.51 0.01 0.01 0.866

*hkkhkk kAKX kA kkhkkkkkkk*k

Node Depth Summary

kkkkhkhkkkhkrkhkkhkkkkhkkxkKkk

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
RYCBO02
RYCBO04
RYCBO9
RYCB18
RYCB19

14

2

5

CBO3_ STRG
CB04_ STRG
CB06 07 STRG
CB08_STRG
CB10_ STRG
CB11 STRG
CB12_STRG
CB13_ STRG
CB14 15 STRG
CB16_STRG
DCB17_STRG
POND_1
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Node Inflow Summary
kAhkk Ak khk kA kA hkkkhkkkkxk*k
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.05
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.10
.09
.08
.33
.10
.18
.21
.24
.33
.22
.11
.20
.19
17
.68
.04
.14
.55
L7
.20
.62
.27
.00
.00
.02
.72
.58
.13
.74
.12
.79
.11
.95
.81
.02
.06
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30
10
26
63
78
52
12
98
67
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86
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00
58
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02
32
40
46
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42
52
38
07
93
52
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95
60
91
70
47
59
56
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01:10
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.09
.08
.33
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.33
.22
.11
.20
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.58
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.81
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Maximum

Lateral

Inflow

CMS

Maximum

Total

Inflow

CMS

Time of Max

Occurrence

days hr:min

Lateral

Inflow

Volume

1076 1ltr

Total Flow

Inflow Balance

Volume Error
Node

1ltr Percent
CB11

0.0335 -0.001
CB13

JUNCTION

JUNCTION

0.000

0.000

0.021

0.018

0

0

01:10

01:10



DITCH IN 1

.0105 0.006
EX STUB
.328 0.001
MH401
.0315 -0.003
MH402
.104 0.534
MH403
.148 -0.412
MH404
.19 -0.007
MH405
.329 0.010
MH406
.12 0.065
mh407
.0219 0.050
MH408
.0896 0.053
MH409
.0896 -0.016
MH409 null
.0896 -0.033
MH410
.0412 0.026
RYCBO1
.00584 0.001
RYCBO2
.00599 0.001
RYCBO4
.00934 0.000
RYCBO9
.0115 0.000
RYCB18
.0181 0.000
RYCB19
.00568 48.971
14
.328 0.000
2

0.000 ltr
5

0.000 ltr
CB03 STRG
.0196 0.000
CB04 STRG
.0108 0.000
CBO6 07 STRG
.00965 0.000
CB08 STRG
.0308 0.000
CB10 STRG
L0111 0.000
CB11 STRG
.0335 0.000
CB12 STRG
L0115 0.000
CB13 STRG

.0299 0.000

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
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.000
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.000

.000

.000

.000

.013

.004

.004

.006

.008

.012
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.000

.000

.000

.013

.007

.006

.021

.007

.023

.008

.020

.007

.198

.021

.065

.093

.118

.199

.070

.016

.049

.050

.050

.028

.004

.004

.006

.008

.012

.004

.199

.000

.000

.013

.007

.006

.021

.007

.023

.008

.020
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01:
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01:
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00:

01:
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01:

01:

01:

01:

01:

01:

10
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11

10

10

11

10

10

10

10

10

10

11

00

00

10

10

10

10

10

10

10

10

0.0105

0.0191

0.00584

0.00599

0.00934

0.0115

0.0181

0.00568

0.0196

0.0108

0.00965

0.0308

0.0111

0.0335

0.0115

0.0299



CB14 15 STRG STORAGE 0.013 0.013 0 01:10 0.0189
0.0189 0.000

CB16_STRG STORAGE 0.006 0.006 0 01:10 0.00859
0.00859 0.000

DCB17 STRG STORAGE 0.033 0.033 0 01:10 0.0492
0.0492 0.525

POND 1 STORAGE 0.008 0.018 0 01:09 0.0117
0.0222 -0.035

dhkkhk kA X r Ak hkhkhkkkhkkhkkkk*x*x*xx*

Node Surcharge Summary
Kk ok ok ok ok ok kkkkkkkkkkkkkk kK

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 0.10 0.121 1.019
khkhkrkhkkhkhkkhkhhkkkhkhkkkkk*xx
Node Flooding Summary
khkkhkkhkkhkhkhkhrkhkhrkhkkhkkhkkhkhkhhhx*k*k
No nodes were flooded.
Kk ok ok ok ok ok kkkkkkkkkkkkkk kK
Storage Volume Summary
khkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhhhxkkkxk*
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 0.013
CB04 STRG 0.000 0 0 0 0.000 0 0
01:10 0.007
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 0.019
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 0.021
CB12 STRG 0.000 0 0 0 0.000 0 0

01:10 0.007



01:10

01:10

01:11

01:10

01:11

CB13 STRG
0.018
CB14 15 STRG
0.012
CB16 STRG
0.005
DCB17_ STRG
0.036
POND 1
0.017

0.000

0.000

0.000

0.000

0.001

KAk KRR KAkAKAXA ARk A A XA XX A,k k%

Outfall Loading Summary
Ak K AkAk AR AN XA A A XA A XXX,k xk

Total
Volume
1076 1ltr

hhkkkhkhkkk kA khkhkhrkkhkrkkhkx*k

Link Flow Summary

KAk KRKAkAk AR XA AR KAk A A X AKX kK

0 0
0 0
0 0
0 0
Max
Flow
CMS
0.199
0.000
0.000
0.199
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.000

.000
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.005
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Time of Max
Occurrence
days hr:min

Maximum

|Velo
m/s
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CONDUIT
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22 ORIFICE 0.006 0 01:10 1.00
24 ORIFICE 0.007 0 01:10 1.00
25 ORIFICE 0.006 0 01:10 1.00
27 ORIFICE 0.004 0 01:10
28 ORIFICE 0.012 0 01l:10 1.00
30 ORIFICE 0.007 0 01l:10 1.00
31 ORIFICE 0.021 0 01:10 1.00
34 ORIFICE 0.007 0 01:10 1.00
35 ORIFICE 0.018 0 01:10 1.00
41 ORIFICE 0.005 0 01:11 1.00
51 ORIFICE 0.007 0 01l:10 1.00
52 ORIFICE 0.019 0 01l:10 1.00
53 ORIFICE 0.050 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
khkkhkkhkhkhkhkhkhkhkkhkhkhkhkrkrxhhkhkhkhhhkxk*x*k
Flow Classification Summary
kkhkhkhkhkkhk kA hkkhkhkrhkhkrhkkhkhhkhdkkkx
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 0.98 ©0.01
0.00
13 1.00 0.00 0.00 0.00 0.02 0.00 0.00 0.98 ©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 0.00 0.00 0.00 0.99 0.00
0.00
16 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 ©0.00
0.00

17 1.00 0.00 0.00 0.00 0.01 0.00 0.00 0.99 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
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Conduit Surcharge Summary
R R IR IR S S b 2 b b b 2b Sh b dh b b 2 Sh b 2 2h b 2 4

.00

.00

.02

.00

.00

.00

.00

.03

.01

.00

.00

.00 O.
.00 O.
.00 O.
.00 O.
.00 O.
.00 O.
.00 0.
.00 O.
.00 O.
.00 0.
.00 O.

.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
.86 .00
.88 .05
.00 .00
.00 .00
.00 .00
.95 .00
.98 .00
.88 .00
.00 .00
Hours
Capacity
Limited

Analysis begun on:
Analysis ended on:

Total elapsed time:

Mon Jul 5 14:45:22
Mon Jul 5 14:45:34

00:00:12

00 0.00
00 0.00
00 0.13
00 0.12
00 0.00
00 0.00
00 0.00
00 0.02
00 0.01
00 0.12
00 1.00
bstrean
0.09
0.10
0.12



POST-DEVELOPMENT - 5YEAR - 3HR CHICAGO

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 RYCBRO2
WARNING 02: maximum depth increased for Node RYCBO04
WARNING 02: maximum depth increased for Node RYCBO9
WARNING 02: maximum depth increased for Node RYCB18
WARNING 02: maximum depth increased for Node RYCB19
kK hkkkhkhkkhkkkkkkk*k

Element Count

kAhkkkkhkkkkkkk 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

Kok ok ok ok kkkkkkkkkokk

Raingage Summary
kAhkkkkhk kA kkhkk Kk Kk kk k%K

Data Recording

Name Data Source Type Interval

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

IR IR IR I 2k b I dh b b S Sh b 2 2h b gh 3

Subcatchment Summary

Ak kkhkhkkk kA khkhkhrkkhkrkkkx*k

Name Area Width $Imperv %$Slope Rain Gage
Outlet

28 0.05 15.70 64.00 1.0000 Richcraft
CB06 07 STRG

Bl 0.03 19.80 63.00 2.0000 Richcraft
RYCBO1

B10 0.10 50.85 92.00 2.0000 Richcraft
CB13_STRG

Bl11l 1 0.07 13.49 44.00 2.0000 Richcraft
DITCH IN 1

B11 2 0.08 12.74 44.00 2.0000 Richcraft
POND_1

B12 0.05 16.00 60.00 2.0000 Richcraft
MH410

B13 0.04 12.43 64.00 2.0000 Richcraft
MH410

B14 0.21 37.73 74.00 3.0000 Richcraft
DCB17 STRG

B15 0.13 20.41 44.00 1.0000 Richcraft
RYCB18

B16 0.03 16.75 53.00 2.0000 Richcraft

RYCB19



B17
CB16_STRG
B18
CB14 15 STRG
B2 1
RYCB02
B2 2
CB03_STRG
B3 1
RYCBO4
B3 2
CB04_STRG
B5
CB08_STRG
B6
RYCBO9
B7
CB10_STRG
B8
CB11 STRG
B9
CB12 STRG

*kAhkkKkKhkKhkKkKkkkKkk

Node Summary
kkhkkkkhk kK kKK kK
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.0000

.0000

.0000

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Richcraft

Ponded
Area

External
Inflow

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO4
RYCBO9
RYCB18
RYCB19

14

2

5

CB0O3_ STRG
CB04_STRG

CB06_07_STRG

CBO8_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

Wb DO OO NREFEF NNMNNNEREEDNDNDWWWWNDDNDWOWDN

O O O O O O O OO O OO OO OO OO 0O0o0oooooooo
O O O O O O O OO OO OO OO0 OO 0O0o0ooooo o oo



CB10_STRG STORAGE 105.80 4.20 0.0

CB11_STRG STORAGE 105.83 4.17 0.0

CB12_ STRG STORAGE 105.81 4.19 0.0

CB13_STRG STORAGE 105.80 4.20 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.66 2.59 0.0

DCB17_STRG STORAGE 104.57 2.11 0.0

POND_1 STORAGE 105.50 0.75 0.0

Kk hk Kk Kk Kk kkkhkkk kK

Link Summary

* Kk Kk Kk ok ok ok ok ok ok ok ok

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 B

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
0.5091 0.0350 o h

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130 B B

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EX STUB CONDUIT 9.4
0.1065 0.0130 B

9 EX STUB 14 CONDUIT 37.5
0.1334 0.0130 B

10 CB14 15 STRG MH405 ORIFICE

19 RYCBO2 MH401 ORIFICE

21 CBO375TRG MH401 ORIFICE

22 RYCBO4 MH402 ORIFICE

24 CB04_ STRG 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
CB11 STRG
CB12_ STRG
CB13_STRG
CB16_ STRG
RYCBO9

CBO8 STRG
MH409 null

CB14 15 STRG

DCB17 STRG
RYCBO2
RYCBO4

CB06 07 STRG

RYCBO09
CB11 STRG
CB08_STRG
CB10_ STRG
CB13 STRG
CB12_STRG
CB16_ STRG
CB04_ STRG
CB03_STRG
RYCB18
RYCB19
POND_1
MH410

khkkhk Kk Kk Ak khkhkhkhkkkkkhkkhkkkk*k

Cross Section Summary
R I S R S b S b S S b S 2h b S S 3

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
CBO3_STRG
CB04_STRG
CBO8_ 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

khkhkkhkhhhkhkhkhkhkhkhhkhhhhkhkkhkhhhhkhkhkhhhhkhrhhhkhkkhkhhkhkhkhhkhkhkhkhrrhrhkhkhkhhxx*x
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 R R I I I I I S I I S S I I I b I I S I I I I I S b I b S b b b b 2 b S b b I S b b 2 S b 2 24

KAk KRkKkAk ARk Ak KAk Kk kX k%K

Analysis Options

Kk hkk kK kkkkkkokkkk*k

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

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

RDIT oottt it i i ieee 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 .............. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ...ovvveen.. 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
khkhkrhkkhrk kA hkkhkrhkhkrhkkhhkhdxkk*k Volume Depth
Runoff Quantity Continuity hectare-m mm
khkkhkkhkhkhhkhkhkhkkhkkhkkhkhkhrrhrhhk k khkkhkrx*x*x 0 b — e —
Total Precipitation ...... 0.068 42.498
Evaporation LOSS ......... 0.000 0.000
Infiltration Loss ........ 0.022 13.451
Surface Runoff ........... 0.047 29.255
Final Storage ............ 0.000 0.011

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75



Continuity Error (%) ..... -0.515

khkkhkkhkhkhhkhkhkhkhkhkkhkkhkhkhkhhhkkhkhkhkhxx*x volume volume
Flow Routing Continuity hectare-m 1076 ltr
AR KAXAXKAAXAXAKRKFAXAKNA XA AKX AN A XA XX ), o
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.047 0.470
Groundwater Inflow ....... 0.000 0.000
RDII Inflow ......cveuvue.n. 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.047 0.467
Flooding LOSS v.veeennennn. 0.000 0.000
Evaporation LosSS ......... 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 (%) ..... 0.494
Ak hkrhkkhkrkhkhkhrhkhkhkrhhkhrhkhkhhkhkkhkkx
Time-Step Critical Elements
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 2 3
None
Ak hkrhkhkrkhkhkhkhkhkhkrhkhkrhkhkhkrhkhkhhkhkxhkxxk
Highest Flow Instability Indexes
R R IR I S 2h b I dh b b 2 b b 2 2h b b Sh Ih b b Sh b 2 2b b b 2E b 4
All links are stable.
hhkhkrkhkhkhkhkkhkrhkhkhkhkhkhkhkhkkrkhkxx*k
Routing Time Step Summary
R R IR I S S b 2 b b b 2h Sh b dh b b 2 Sh b 2 2b b 4
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 %
Ak hkrhkhkhkhkhkhkhkhkhkrhkhkrhkhkhhkhkkhkkx
Subcatchment Runoff Summary
khkkhkkhkhkhkhkhkhkhkkhkkhkhkhkrkrhhkhkhkhhhhxk*x*k

Total Total Total Total Imperv



Precip Runon Evap Infil Runoff

Runoff Runoff Runoff Runoff Coeff

Subcatchment mm mm mm mm mm
mm mm 106 1ltr CMS

28 42.50 0.00 0.00 13.58 27.34
1.81 29.15 0.01 0.01 0.686

B1 42.50 0.00 0.00 13.49 26.28
2.41 28.69 0.01 0.01 0.675

B10 42.50 0.00 0.00 2.88 39.24
0.57 39.81 0.04 0.03 0.937

B11 1 42.50 0.00 0.00 21.68 18.79
2.20 20.99 0.02 0.01 0.494

B11 2 42.50 0.00 0.00 21.82 18.80
2.04 20.85 0.02 0.01 0.491

B12 42.50 0.00 0.00 15.01 25.60
2.10 27.70 0.01 0.01 0.652

B13 42.50 0.00 0.00 13.49 27.32
1.91 29.23 0.01 0.01 0.688

B14 42.50 0.00 0.00 9.72 31.64
1.41 33.05 0.07 0.05 0.778

B15 42.50 0.00 0.00 22.09 18.83
1.76 20.58 0.03 0.02 0.484

Bl6 42.50 0.00 0.00 17.46 22.57
2.68 25.25 0.01 0.01 0.594

B17 42.50 0.00 0.00 13.57 26.82
2.35 29.17 0.01 0.01 0.686

B18 42.50 0.00 0.00 12.66 28.16
1.90 30.06 0.03 0.02 0.707

B2 1 42.50 0.00 0.00 11.90 29.02
1.82 30.83 0.01 0.01 0.726

B2 2 42.50 0.00 0.00 11.88 29.01
1.84 30.85 0.03 0.02 0.726

B3 1 42.50 0.00 0.00 15.63 25.22
1.88 27.09 0.01 0.01  0.637

B3 2 42.50 0.00 0.00 15.06 25.11
2.55 27.67 0.02 0.01 0.651

BS 42.50 0.00 0.00 13.81 26.88
2.03 28.90 0.04 0.03 0.680

B6 42.50 0.00 0.00 17.38 23.52
1.80 25.33 0.02 0.01 0.596

B7 42.50 0.00 0.00 17.34 23.03
2.33 25.36 0.02 0.01 0.597

B8 42.50 0.00 0.00 5.82 35.84
1.07 36.91 0.05 0.03 0.869

B9 42.50 0.00 0.00 5.07 36.66
0.97 37.63 0.02 0.01 0.886

*hkkhkk kAKX kA kkhkkkkkkk*k

Node Depth Summary

kkkkhkhkkkhkrkhkkhkkkkhkkxkKkk

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
RYCBO02
RYCBO04
RYCBO9
RYCB18
RYCB19

14

2

5

CBO3_ STRG
CB04_ STRG
CB06 07 STRG
CB08_STRG
CB10_ STRG
CB11 STRG
CB12_STRG
CB13_ STRG
CB14 15 STRG
CB16_STRG
DCB17_STRG
POND_1

R IR IR I b b SR b 2 Ih b b b 4

Node Inflow Summary
kAhkk Ak khk kA kA hkkkhkkkkxk*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
.05
.03
.05
.04
.00
.01
.02
.03
.01
.50
.03
.00
.00
.04
.03
.03
.08
.03
.07
.03
.07
.04
.04
.61
.01

O O O O O O OO OO OO OO OHFHF OOOOOOOOOLOOOOLLOOOOoOOoOoOo

.10
.09
.09
.36
.12
.20
.25
.27
.36
.25
.13
.22
.20
.87
17
.06
.26
.03
.42
.36
.63
.30
.00
.00
.00
.52
.09
.33
.47
.30
.42
.30
.89
.58
.11
.17

OFRP P EFEPNEFEPENRFEFNMNEPERPRDNOOORFRFORFRREPOOOOOOOOOOOOoOoOoOo oo

105.30
105.10
106.27
104.66
105.80
105.54
105.16
105.01
104.70
104.79
104.88
104.82
105.01
105.68
105.67
106.04
106.44
106.88
107.11
105.75
106.43
104.55
105.38
108.07
107.91
107.32
107.04
108.02
107.27
108.13
107.23
108.10
107.64
107.24
105.68
105.67

[eleoleolNelNeoBoBololNeoBoBoBoNooNoBoBoNeoNoBNoBoNo o oo ooNeoNoBoBo o NeoloNoNe]

01:12
01:12
01:11
01:11
01:10
01:11
01:11
01:12
01:11
01:11
01:10
01:11
01:14
01:19
01:19
01:10
01:10
01:11
01:11
01:10
01:10
01:11
00:00
00:00
01:10
01:11
01:11
01:12
01:11
01:12
01l:11
01:12
01:10
01:11
01:19
01:13

.10
.09
.09
.36
.12
.20
.25
.27
.36
.25
.13
.22
.20
.86
.77
.06
.26
.03
.42
.36
.63
.30
.00
.00
.00
.51
.09
.33
.46
.30
.42
.30
.88
.58
.10
.17

OFRP P EFEPNEFEPENRFEFNMNPEPERPRPDNOOORFRFORREOOOOOOOOOOOOoOoOOoOo oo

Maximum

Lateral

Inflow

CMS

Maximum

Total

Inflow

CMS

Time of Max
Occurrence

days hr:min

Lateral

Inflow

Volume

1076 1ltr

Total Flow

Inflow Balance

Volume Error
Node

1ltr Percent
CB11

0.046 -0.001
CB13

0.0405 -0.003

JUNCTION

JUNCTION

0.000

0.000

0.022

0.019

0 01:12

0 01:12



DITCH IN 1

.0156 0.003
EX STUB
L467 0.001
MH401
.0448 -0.003
MH402
.148 0.283
MH403
.21 -0.242
MH404
.267 0.026
MH405
.467 0.027
MH406
.173 0.039
mh407
.0331 0.161
MH408
.128 0.030
MH409
.128 -0.012
MH409 null
.128  -0.042
MH410
L0647 0.017
RYCBO1
.00852 -0.001
RYCBO2
.00848 0.000
RYCBO4
.0134 0.000
RYCBO9
.0166 0.000
RYCB18
.0265 0.000
RYCB19
.00846 28.339
14
.467 0.000
2

0.000 ltr
5

0.000 ltr
CB03 STRG
.0278" 0.000
CB04 STRG
.0158 0.000
CBO6 07 STRG
.0137  ~ 0.000
CB08 STRG
.0441 0.001
CB10 STRG
.0163 0.000
CB11 STRG
.046 -0.000
CB12 STRG
.0157 0.000
CB13 STRG

.0405 -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

.011

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.020

.007

.006

.009

.011

.018

.007

.000

.000

.000

.020

.012

.010

.032

.012

.033

.011

.029

.011

.245

.030

.086

117

.146

.244

.083

.024

.053

.053

.053

.058

.007

.006

.009

.011

.018

.007

.245

.000

.000

.020

.012

.010

.032

.012

.033

.011

.029

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

11

11

11

11

10

10

14

19

19

20

10

10

10

10

10

10

11

00

00

10

10

10

10

10

10

10

10

0.0156

0.0273

0.00852

0.00848

0.0134

0.0166

0.0265

0.00846

0.0278

0.0158

0.0137

0.0441

0.0163

0.046

0.0157

0.0405



CB14 15 STRG STORAGE 0.020 0.020 0 01:10 0.0269
0.0269 0.000

CB16_STRG STORAGE 0.010 0.010 0 01:10 0.0124
0.0124 0.000

DCB17 STRG STORAGE 0.049 0.049 0 01:10 0.0686
0.0686 0.389

POND 1 STORAGE 0.012 0.036 0 01:10 0.0173
0.0375 -0.019

dhkkhk kA X r Ak hkhkhkkkhkkhkkkk*x*x*xx*

Node Surcharge Summary
Kk ok ok ok ok ok kkkkkkkkkkkkkk kK

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 0.30 0.215 0.925
khkhkrkhkkhkhkkhkhhkkkhkhkkkkk*xx
Node Flooding Summary
khkkhkkhkkhkhkhkhrkhkhrkhkkhkkhkkhkhkhhhx*k*k
No nodes were flooded.
Kk ok ok ok ok ok kkkkkkkkkkkkkk kK
Storage Volume Summary
khkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhhhxkkkxk*
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
01:10 0.018
CB04 STRG 0.000 0 0 0 0.001 0 0
01:11 0.010
CBO6_07 STRG 0.000 0 0 0 0.000 0 0
01:11 0.008
CB08_ STRG 0.000 0 0 0 0.005 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 0.004 1 0
01:12 0.022
CB12 STRG 0.000 0 0 0 0.001 0 0

01l:11 0.010



01:12

01:10

01:11

01:19

01:13

CB13 STRG
0.019
CB14 15 STRG
0.017
CB16 STRG
0.007
DCB17_ STRG
0.048
POND 1
0.052

0.000

0.000

0.000

0.000

0.001

KAk KRR KAkAKAXA ARk A A XA XX A,k k%

Outfall Loading Summary
Ak K AkAk AR AN XA A A XA A XXX,k xk

Total
Volume
1076 1ltr

hhkkkhkhkkk kA khkhkhrkkhkrkkhkx*k

Link Flow Summary

KAk KRKAkAk AR XA AR KAk A A X AKX kK

0 0
0 0
0 0
0 0
0 0
Max
Flow
CMS
0.245
0.000
0.000
0.245

.004

.001

.001

.001

.016

16

Maximum

Time of Max
Occurrence
days hr:min

Maximum

|Velo
m/s

cl
ec

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 O O OO 0O 0OOooo oo oo

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

20
11
10
10
12
11
12
10
15
20
12
14
11
10
11
11
11
10
10
10

O O O O O O O O O OO 00O Oooo oo oo

PP ORFRF OOOOOORrR P OOOoOH®Rr -

O O O O O O OO OO oOoo oo oo o
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22 ORIFICE 0.008 0 01:11 1.00
24 ORIFICE 0.010 0 01:11 1.00
25 ORIFICE 0.008 0 01:11 1.00
27 ORIFICE 0.007 0 01:10
28 ORIFICE 0.018 0 01l:10 1.00
30 ORIFICE 0.010 0 01:11 1.00
31 ORIFICE 0.022 0 01:12 1.00
34 ORIFICE 0.010 0 01:11 1.00
35 ORIFICE 0.019 0 01:12 1.00
41 ORIFICE 0.007 0 01:11 1.00
51 ORIFICE 0.010 0 01:11 1.00
52 ORIFICE 0.020 0 01:12 1.00
53 ORIFICE 0.053 0 01:19 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
khkkhkkhkhkhkhkhkhkhkkhkhkhkhkrkrxhhkhkhkhhhkxk*x*k
Flow Classification Summary
kkhkhkhkhkkhk kA hkkhkhkrhkhkrhkkhkhhkhdkkkx
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 0.03 0.00 0.00 0.97 o0.01
0.00
13 1.00 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.02
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 0.00 0.00 0.00 0.99 0.00
0.00
16 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 ©0.00
0.00

17 1.00 0.00 0.00 0.00 0.02 0.00 0.00 0.98 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

R IR I S b b 2 b b I db Ib b dh b b b b 2b b 4

Conduit Surcharge Summary
R R IR IR S S b 2 b b b 2b Sh b dh b b 2 Sh b 2 2h b 2 4

.00

.00

.02

.00

.00

.00

.00

.02

.01

.00

.00

.00 O.
.00 O.
.00 O.
.00 O.
.00 O.
.00 O.
.00 0.
.00 O.
.00 O.
.00 0.
.00 O.

.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
.82 .00
.84 .06
.98 .01
.00 .00
.00 .00
.94 .00
.97 .00
.85 .00
.00 .00
Hours
Capacity
Limited

Analysis begun on:
Analysis ended on:

Total elapsed time:

Mon Jul 5 14:55:07
Mon Jul 5 14:55:14

00:00:07

00 0.00
00 0.00
00 0.17
00 0.16
00 0.01
00 0.00
00 0.00
00 0.03
00 0.02
00 0.15
00 1.00
bstrean
0.30
0.30
0.32



POST-DEVELOPMENT - 100YEAR - 3HR CHICAGO

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 RYCBRO2
WARNING 02: maximum depth increased for Node RYCBO04
WARNING 02: maximum depth increased for Node RYCBO9
WARNING 02: maximum depth increased for Node RYCB18
WARNING 02: maximum depth increased for Node RYCB19

kAkKkkAhk KAk kK Kk kK

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

Kok ok ok ok kkkkkkkkkokk

Raingage Summary
kAhkkkkhk kA kkhkk Kk Kk kk k%K

Data Recording

Name Data Source Type Interval

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

IR IR IR I 2k b I dh b b S Sh b 2 2h b gh 3

Subcatchment Summary

Ak kkhkhkkk kA khkhkhrkkhkrkkkx*k

Name Area Width $Imperv %$Slope Rain Gage
Outlet

28 0.05 15.70 64.00 1.0000 Richcraft
CB06 07 STRG

Bl 0.03 19.80 63.00 2.0000 Richcraft
RYCBO1

B10 0.10 50.85 92.00 2.0000 Richcraft
CB13_STRG

Bl11l 1 0.07 13.49 44.00 2.0000 Richcraft
DITCH IN 1

B11 2 0.08 12.74 44.00 2.0000 Richcraft
POND_1

B12 0.05 16.00 60.00 2.0000 Richcraft
MH410

B13 0.04 12.43 64.00 2.0000 Richcraft
MH410

B14 0.21 37.73 74.00 3.0000 Richcraft
DCB17 STRG

B15 0.13 20.41 44.00 1.0000 Richcraft
RYCB18

B16 0.03 16.75 53.00 2.0000 Richcraft

RYCB19



B17
CB16_STRG
B18
CB14 15 STRG
B2 1
RYCB02
B2 2
CB03_STRG
B3 1
RYCBO4
B3 2
CB04_STRG
B5
CB08_STRG
B6
RYCBO9
B7
CB10_STRG
B8
CB11 STRG
B9
CB12 STRG

*kAhkkKkKhkKhkKkKkkkKkk

Node Summary
kkhkkkkhk kK kKK kK

.04

.09

.03

.09

.05

.06

.15

.07

.06

.12

.04

28.

29.

45.

38.

50.

14

27

54

23.

40

87

.17

10

.88

07

87

.22

.87

.22

17

63.

66.

68.

68.

59.

59.

63.

55.

54.

84.

86.

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

Ponded
Area

External
Inflow

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO4
RYCBO9
RYCB18
RYCB19

14

2

5

CB0O3_ STRG
CB04_STRG

CB06_07_STRG

CBO8_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

Wb DO OO NREFEF NNMNNNEREEDNDNDWWWWNDDNDWOWDN

O O O O O O O OO O OO OO OO OO 0O0o0oooooooo
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CB10_STRG STORAGE 105.80 4.20 0.0

CB11_STRG STORAGE 105.83 4.17 0.0

CB12_ STRG STORAGE 105.81 4.19 0.0

CB13_STRG STORAGE 105.80 4.20 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.66 2.59 0.0

DCB17_STRG STORAGE 104.57 2.11 0.0

POND_1 STORAGE 105.50 0.75 0.0

Kk hk Kk Kk Kk kkkhkkk kK

Link Summary

* Kk Kk Kk ok ok ok ok ok ok ok ok

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 B

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
0.5091 0.0350 o h

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130 B B

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EX STUB CONDUIT 9.4
0.1065 0.0130 B

9 EX STUB 14 CONDUIT 37.5
0.1334 0.0130 B

10 CB14 15 STRG MH405 ORIFICE

19 RYCBO2 MH401 ORIFICE

21 CBO375TRG MH401 ORIFICE

22 RYCBO4 MH402 ORIFICE

24 CB04_ STRG 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
CB11 STRG
CB12_ STRG
CB13_STRG
CB16_ STRG
RYCBO9

CBO8 STRG
MH409 null

CB14 15 STRG

DCB17 STRG
RYCBO2
RYCBO4

CB06 07 STRG

RYCBO09
CB11 STRG
CB08_STRG
CB10_ STRG
CB13 STRG
CB12_STRG
CB16_ STRG
CB04_ STRG
CB03_STRG
RYCB18
RYCB19
POND_1
MH410

khkkhk Kk Kk Ak khkhkhkhkkkkkhkkhkkkk*k

Cross Section Summary
R I S R S b S b S S b S 2h b S S 3

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
CBO3_STRG
CB04_STRG
CBO8_ 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

khkhkkhkhhhkhkhkhkhkhkhhkhhhhkhkkhkhhhhkhkhkhhhhkhrhhhkhkkhkhhkhkhkhhkhkhkhkhrrhrhkhkhkhhxx*x
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 R R I I I I I S I I S S I I I b I I S I I I I I S b I b S b b b b 2 b S b b I S b b 2 S b 2 24

KAk KRkKkAk ARk Ak KAk Kk kX k%K

Analysis Options

Kk hkk kK kkkkkkokkkk*k

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

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

RDIT oottt it i i ieee 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 .............. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ...ovvveen.. 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
khkhkrhkkhrk kA hkkhkrhkhkrhkkhhkhdxkk*k Volume Depth
Runoff Quantity Continuity hectare-m mm
khkkhkkhkhkhhkhkhkhkkhkkhkkhkhkhrrhrhhk k khkkhkrx*x*x 0 b — e —
Total Precipitation ...... 0.114 71.277
Evaporation LOSS ......... 0.000 0.000
Infiltration Loss ........ 0.026 16.149
Surface Runoff ........... 0.090 55.746
Final Storage ............ 0.000 0.011

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75



Continuity Error (%) .....

KA KRRk AKX A A KA A A Ak A A XA A X kXX kK

Flow Routing Continuity

Ak kA Ak kA Ak hkhkhkhkhkhhkkkkkk*x*x*xx*

Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDITI Inflow ..............
External Inflow ..........
External Outflow .........
Flooding LOSS v.veeennennn.
Evaporation LosSS .........
Exfiltration Loss ........
Initial Stored Volume

Final Stored Volume ......
Continuity Error (%) .....

khkkkhkhkhkkhrhkkhkhkrkkhkhkrkxhkhrkkkhrkkk%

Highest Continuity Errors
R R IR IR S S b 2 Sh b 2 2b Sh b dh b b Sh b 2h b 4
Node DITCH IN 1 (4.465%)
Node MH406 (3.71%)

Node MH408 (3.22%)

Node mh407 (2.90%)

Node MH403 (2.09%)

khkkhk kA A r Ak hkhkhkkhhkhkhk kX xxhkxkx*

Time-Step Critical Elements
Ak hkrhkkhkhkhkhkhkhkhkhkrhhkrhkhkkhkhkhxhkkx

None

khkkhk kA A drrrhkhkhhkhkhkhkkhkhkhxxrhkhhkhkhkhkkkk*k

Highest Flow Instability Indexes

KA KRR A AR KA KRNI AR A A AKX A A AR AR XA KA XAk kK

Link 53 (17)

khkk kA A rrrhkhkhkhkkhkkkkhkkhkkxx*x*x*xx*x

Routing Time Step Summary
khkkhkkhkhkkhkhkhkhkhkkhkkhkkhkkhkhkhkhhhkkkkkxx
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
0.500 - 0.500 sec

-0.881

Volume

ON O O O O

O O O O O O OO o o o o

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

.00
.00
.00
.00
.00

hectare-m

secC
sSec
secC

o0 oo o° d°o oe

Volume

1076

O O O O O O O o o o o

ltr



LR I R R I I R I S I S I I b I S b S S Y

Subcatchment Runoff Summary
R IR IR I S 2 b 2 Sh b b 2h Sh b b Sh b b 2h b 2 2b b b 2 2b 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

28 71.28 0.00 0.00 16.23 45.80
9.86 55.66 0.03 0.02 0.781

Bl 71.28 0.00 0.00 16.17 44 .44
11.08 55.51 0.02 0.01 0.779

B10 71.28 0.00 0.00 3.50 65.74
2.53 68.27 0.07 0.05 0.958

B11 1 71.28 0.00 0.00 25.98 31.47
14.32 45.79 0.03 0.02 0.642

Bll 2 71.28 0.00 0.00 26.23 31.49
14.02 45.52 0.04 0.03 0.639

B12 71.28 0.00 0.00 17.95 42.89
11.09 53.98 0.03 0.02 0.757

B13 71.28 0.00 0.00 16.14 45.76
10.02 55.78 0.02 0.02 0.783

Bl4 71.28 0.00 0.00 11.63 53.00
7.28 60.28 0.13 0.09 0.846

B15 71.28 0.00 0.00 26.77 31.54
13.41 44,94 0.06 0.04 0.631

Bl6 71.28 0.00 0.00 20.92 37.83
13.37 51.20 0.02 0.01 0.718

B17 71.28 0.00 0.00 16.33 44 .96
10.91 55.87 0.02 0.02 0.784

B18 71.28 0.00 0.00 15.16 47.17
9.601 56.79 0.05 0.04 0.797

B2 1 71.28 0.00 0.00 14.25 48.61
9.09 57.70 0.02 0.01 0.809

B2 2 71.28 0.00 0.00 14.24 48.60
9.13 57.73 0.05 0.04 0.810

B3 1 71.28 0.00 0.00 18.67 42 .24
10.94 53.18 0.03 0.02 0.746

B3 2 71.28 0.00 0.00 18.12 42.10
12.01 54.11 0.03 0.03 0.759

B5 71.28 0.00 0.00 16.53 45.02
10.40 55.42 0.08 0.07 0.778

B6 71.28 0.00 0.00 20.83 39.41
11.57 50.98 0.03 0.02 0.715

B7 71.28 0.00 0.00 20.72 38.58
12.62 51.21 0.03 0.03 0.718

B8 71.28 0.00 0.00 7.03 60.03
4.85 64.88 0.08 0.06 0.910

B9 71.28 0.00 0.00 6.14 61.43

4.34 65.76 0.03 0.02 0.923



kkkkhkhkkkhkrkhkkhkhkkkhkkxkKkk

Node Depth Summary

R IR R I 2 b 2 b b b 2 3b b b b o 4

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
CB11 JUNCTION 0.11 0.30 105.50 0 01:11 0.30
CB13 JUNCTION 0.29 0.42 105.43 0 01l:11 0.42
DITCH IN 1 JUNCTION 0.01 0.14 106.32 0 01:10 0.14
EX STUB JUNCTION 0.97 1.04 105.34 0 01:10 1.04
MH401 JUNCTION 0.01 0.14 105.82 0 01:10 0.14
MH402 JUNCTION 0.03 0.26 105.60 0 01:11 0.26
MH403 JUNCTION 0.38 0.59 105.50 0 01:11 0.59
MH404 JUNCTION 0.54 0.68 105.42 0 01:11 0.68
MH405 JUNCTION 0.93 1.01 105.35 0 01:10 1.01
MH406 JUNCTION 0.74 0.82 105.36 0 01:10 0.82
mh407 JUNCTION 0.53 0.62 105.37 0 01:10 0.62
MH408 JUNCTION 0.68 0.77 105.37 0 01:10 0.77
MH409 JUNCTION 0.47 0.56 105.37 0 01:10 0.56
MH409 null JUNCTION 0.52 1.24 106.05 0 01:15 1.24
MH410 JUNCTION 0.44 1.15 106.05 0 01:13 1.15
RYCBO1 JUNCTION 0.01 0.08 106.06 0 01:10 0.08
RYCBO2 JUNCTION 0.02 0.85 107.03 0 01:10 0.84
RYCBO04 JUNCTION 0.07 2.36 108.21 0 01:10 2.36
RYCBO9 JUNCTION 0.09 2.63 108.32 0 01:10 2.63
RYCB18 JUNCTION 0.03 1.17 106.56 0 01:10 1.17
RYCB19 JUNCTION 1.52 1.65 106.45 0 01:10 1.65
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
CBO3_STRG STORAGE 0.11 2.34 108.25 0 01:13 2.34
CB04 STRG STORAGE 0.10 2.35 108.15 0 01:13 2.35
CB06 07 STRG STORAGE 0.07 2.28 108.23 0 01:13 2.28
CB08_STRG STORAGE 0.20 2.45 108.14 0 01:19 2.45
CB10_STRG STORAGE 0.10 2.34 108.14 0 01:14 2.34
CB11l STRG STORAGE 0.16 2.38 108.21 0 01:14 2.38
CB12 STRG STORAGE 0.08 2.29 108.10 0 01:12 2.29
CB13 STRG STORAGE 0.15 2.37 108.17 0 01:14 2.37
CB1l4 15 STRG STORAGE 0.10 2.34 108.09 0 01:13 2.34
CB16_STRG STORAGE 0.11 2.32 107.98 0 01:14 2.32
DCB17 STRG STORAGE 0.78 1.50 106.07 0 01:11 1.50
POND 1 STORAGE 0.03 0.55 106.05 0 01:14 0.55

khkk Ak Ak AR AkAK* kA kXA KAk kK

Node Inflow Summary

khkkhkkhkkhkhkhkhkhkhkhkkhkhkhkhhkx*k*x

Maximum Maximum Lateral
Total Flow
Lateral Total Time of Max Inflow



Inflow

CMS

Inflow

CMS

Occurrence

days hr:min

Volume

1076 1ltr

Volume Error
Node

ltr Percent
CB11

0.0811 0.738
CB13

0.0696 2.079
DITCH IN 1

0.0344  4.668
EX STUB

0.817 1.332
MH401

0.0844 -0.003
MH402

0.286 0.079
MH403

0.399 2.133
MH404

0.487 1.238
MH405

0.835 1.150
MH406

0.318 3.856
mh407

0.0733 2.987
MH408

0.222 3.322
MH409

0.224 1.774
MH409 null

0.247 0.895
MH410

0.168 0.921
RYCBO1

0.0165 -0.005
RYCBO02

0.0159 0.000
RYCBO4

0.0263 0.000
RYCBO09

0.0333 0.000
RYCB18

0.0578 0.000
RYCB19

0.0172 12.222
14

0.806 0.000
2

0.0206 0.000
5

0 0.000 ltr
CB0O3 STRG

0.0521 0.001
CB04 STRG

0.0322 0.000

CB06_07_ STRG
0.0262 0.000

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

0.000

0.000

0.025

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.041

0.014

0.012

0.020

0.024

0.038

0.014

0.000

0.000

0.000

0.041

0.026

0.020

0.022

0.019

0.029

0.307

0.044

0.114

0.148

0.180

0.307

0.110

0.049

0.055

0.054

0.093

0.082

0.014

0.012

0.020

0.024

0.038

0.014

0.307

0.039

0.000

0.041

0.033

0.020

0 01:14
0 01:14
0 01:10
0 01:10
0 01:10
0 01:10
0 01:11
0 01:12
0 01:10
0 01:10
0 01:10
0 01:15
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 01:10

0.0528

0.0165

0.0159

0.0263

0.0333

0.0578

0.0172

0.0521

0.0309

0.0262



CB08 STRG STORAGE 0.067 0.078 0 01:10 0.0846
0.0874 0.001

CB10_STRG STORAGE 0.026 0.026 0 01:10 0.0328
0.0328 0.000

CB11 STRG STORAGE 0.060 0.060 0 01:10 0.0809
0.0809 0.001

CB12 STRG STORAGE 0.020 0.020 0 01:10 0.0274
0.0274 -0.000

CB13 STRG STORAGE 0.050 0.050 0 01:10 0.0694
0.0694 0.001

CB14 15 STRG STORAGE 0.040 0.040 0 01:10 0.0509
0.0509 0.000

CB16_STRG STORAGE 0.020 0.020 0 01:10 0.0238
0.0238 0.001

DCB17 STRG STORAGE 0.094 0.094 0 01:10 0.125
0.125 0.273

POND 1 STORAGE 0.026 0.129 0 01:10 0.0377
0.115 -0.825

kkkkhkhkkkhkrkhkkhkhkrkkhkhkrkhkkkkx*

Node Surcharge Summary
khkkhkkhkhkhkhkhkhkhkhkkhkkhkhkhhhxhkkkk*

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
EX STUB JUNCTION 11.26 0.259 2.611
MH404 JUNCTION 0.56 0.085 2.615
MH405 JUNCTION 11.26 0.260 2.650
MH406 JUNCTION 11.21 0.183 2.607
MH409 null JUNCTION 1.11 0.589 0.551
kkhkhkrhkkhkkhkhkhkkhkkkkk*xx
Node Flooding Summary
rkhkhkrhkkhkhhkhkhkhkhkkkkhkkkkxx
No nodes were flooded.
*hkk ok ok ok kkkkkkkkkkkkkk kK
Storage Volume Summary
khkkhkkhkhkhkhkhkhkhkkhkkhkhkhkhhhkkkk*
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
01:13
CBO4
01:13
CB06
01:13
CB08
01:19
CB10
01:14
CB11
01:14
CBl2
01:12
CB13
01:14
CB14
01:13
CBl6
01:14

STRG
0.019
STRG
0.012
07_STRG
0.012
STRG
0.020
STRG
0.012
STRG
0.022
STRG
0.012
STRG
0.019
15 STRG
0.019
STRG
0.009

DCB17 STRG

01:11
POND_
01:14

0.093
1
0.046

0.000

0.000

0.000

0.001

0.000

0.001

0.000

0.001

0.000

0.000

0.001

0.004

khkk kA A XA rhkhkhkhkkkhkkhkkkkkx*xx*x

Outfall Loading Summary

KAk KRR KAk A AKX A ANk A A XA A XAk kA kK

*hk Kk kKA Ak hkkhkhkkkkkkkkk*k

Link Flow Summary
*hhkhkrhkhkkhkhkhkhkhkkkkhkxkxk*

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Max
Flow

CMS
0.307
0.039
0.000
0.336

.009

.007

.003

.027

.005

.020

.003

.017

.009

.004

.001

.068

16

12

65

Maximum

Time of Max
Occurrence
days hr:min

Maximum

|Velo
m/s

o)
ec

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

0 01:10
0 01:11
0 01:10
0 01:10
0 01:15
0 01:12
0 01:12

.00
.79
.17
.00
.82
.00
.00



2 3
39

44
54

10
19
21
22
24
25
27
28
30
31
34
35
41
51
52
53

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

50

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

Ak kA A kA rhkhkhkhkhkhhkhkkhkhkxkxkkk*xk*

Flow Classification Summary
khkhkhkhkhkhk kA hkkhkhkrhkhkrhkkhkhhkhkdkkkx

O O O O O O O OO OO O OO OO OO OO OO OO0 OO0 0O0O0O0O0o0o0oOoOoooooooo

.044
.055
.041
.020
.055
.030
.093
.110
.307
.307
.019
.011
.019
.012
.012
.012
.014
.034
.012
.022
.012
.019
.009
.013
.020
.054
.000
.000
.000
.007
.000
.011
.000
.000
.000
.000
.000
.000
.000
.000
.004
.000
.039
.000

O O O O O O O OO OO O OO OO OO OO OO OO0 OO0 0O0O0O0OoO0o0o0oOoOoooooooo

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:
00:
00:
00:
01:
00:
01:
00:
00:
00:
00:
00:
00:
00:
00:
01:
00:
01:
00:

10
14
06
15
15
11
10
10
10
10
13
10
13
10
13
13
10
10
14
14
12
14
14
10
19
15
00
00
00
10
00
10
00
00
00
00
00
00
00
00
10
00
14
00

O O O OO oo o

.01
.33
.33
.46
.39
.38
.32
.39
.70
.70

O O O O O o o o o o

.22
.23
.12
.10
.22
.14
.95
.47
.85
.76

.32
.00
.00
.96
.96
.42
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

PP PR RPRPRRRERPR PR OOORREO

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.05
.00
.07
.00
.00
.00
.00
.00
.00
.00
.00
.04
.00
.27
.00

O OO O OO oo oo oboooococooHErFrRrRPE PR RFRRFR R -

Inlet

Conduit

Ctrl

Adjusted

/Actual

Length

Dry

Down

Dry

Sub

Crit

Sup

Crit

Up

Crit

Down

Crit

Norm

Ltd



11 1.00 0.00 0.00 0.00 0.93 0.00 0.00 0.07 0.85
.00

13 1.00 0.00 0.00 0.00 0.94 0.00 0.00 0.06 0.93
.00
14 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 ©0.00
.00
15 1.00 0.00 0.00 0.00 0.97 0.00 0.00 0.03 ©0.00
.00
16 1.00 0.00 0.00 0.00 0.94 0.00 0.00 0.06 ©0.01
.00
17 1.00 0.00 0.00 0.00 0.96 0.00 0.00 0.04 ©0.01
.00
18 1.00 0.00 0.00 0.00 0.97 0.00 0.00 0.03 ©0.01
.00
2 1.00 0.00 0.00 0©0.00 0.00 0.00 0.00 1.00 ©0.00
.00
2 3 1.00 0.01 0.00 0.00 0.98 0.00 0.00 0.01 ©0.00
.00
3 1.00 0.00 0.00 0.00 0.98 0.00 0.00 0.02 0.02
.00
39 1.00 0.00 0.00 0.00 0.95 0.00 0.00 0.05 ©0.01
.00
4 1.00 0.00 0.00 0.00 0.96 0.00 0.00 0.04 0.00
.00
44 1.00 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.03
.00
54 1.00 0.02 0.00 0.00 0.93 0.00 0.00 0.05 0.00
.00
7 1.00 0.01 0.00 0.00 0.98 0.00 0.00 0.01 ©0.00
.00
8 1.00 0.00 0.00 0.00 0.99 0.00 0.00 0.01 ©0.00
.00
9 1.00 0.00 0.00 0.00 1.00 0.00 ©0.00 0.00 ©0.00
.00

khkk kA A xrrhkhkhkhkkhkkkkkkxx*x*x*xx*x

Conduit Surcharge Summary
khkhkrhkhkhkhkhkrhkhkhkhkhkhkhkhkkxkhkxkx*k

Hours Hours

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

Conduit Both Ends Upstream Dnstream Normal Flow Limited
11 0.62 0.62 1.09 0.01 0.01
13 0.01 0.01 0.47 0.01 0.01
15 11.19 11.19 11.22 0.01 0.01
17 0.55 0.55 11.19 0.01 0.01
18 11.20 11.20 11.26 0.01 0.01
2 3 11.19 11.19 11.21 0.01 0.01
3 1.08 1.08 1.11 0.01 0.01
39 0.01 0.01 0.56 0.01 0.01
54 1.10 1.10 1.16 0.01 0.01
7 11.22 11.22 11.26 0.01 0.01
8 11.26 11.26 11.26 0.01 0.10
9 11.29 11.29 12.00 0.01 0.01



Analysis begun on: Mon Jul 5 14:54:40 2021
Analysis ended on: Mon Jul 5 14:54:46 2021
Total elapsed time: 00:00:06



POST-DEVELOPMENT - 100YEAR+20% (500-YEAR) - 3HR CHICAGO

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 RYCBRO2
WARNING 02: maximum depth increased for Node RYCBO04
WARNING 02: maximum depth increased for Node RYCBO9
WARNING 02: maximum depth increased for Node RYCB18
WARNING 02: maximum depth increased for Node RYCB19

kAkKkkAhk KAk kK Kk kK

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

Kok ok ok ok kkkkkkkkkokk

Raingage Summary
kAhkkkkhk kA kkhkk Kk Kk kk k%K

Data Recording

Name Data Source Type Interval

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

IR IR IR I 2k b I dh b b S Sh b 2 2h b gh 3

Subcatchment Summary

Ak kkhkhkkk kA khkhkhrkkhkrkkkx*k

Name Area Width $Imperv %$Slope Rain Gage
Outlet

28 0.05 15.70 64.00 1.0000 Richcraft
CB06 07 STRG

Bl 0.03 19.80 63.00 2.0000 Richcraft
RYCBO1

B10 0.10 50.85 92.00 2.0000 Richcraft
CB13_STRG

Bl11l 1 0.07 13.49 44.00 2.0000 Richcraft
DITCH IN 1

B11 2 0.08 12.74 44.00 2.0000 Richcraft
POND_1

B12 0.05 16.00 60.00 2.0000 Richcraft
MH410

B13 0.04 12.43 64.00 2.0000 Richcraft
MH410

B14 0.21 37.73 74.00 3.0000 Richcraft
DCB17 STRG

B15 0.13 20.41 44.00 1.0000 Richcraft
RYCB18

B16 0.03 16.75 53.00 2.0000 Richcraft

RYCB19



B17
CB16_STRG
B18
CB14 15 STRG
B2 1
RYCB02
B2 2
CB03_STRG
B3 1
RYCBO4
B3 2
CB04_STRG
B5
CB08_STRG
B6
RYCBO9
B7
CB10_STRG
B8
CB11 STRG
B9
CB12 STRG

*kAhkkKkKhkKhkKkKkkkKkk

Node Summary
kkhkkkkhk kK kKK kK
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.17
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55.
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84.
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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

Ponded
Area

External
Inflow

CB13
DITCH IN 1
EX STUB
MH401
MH402
MH403
MH404
MH405
MH406
mh407
MH408
MH409
MH409 null
MH410
RYCBO1
RYCBO2
RYCBO4
RYCBO9
RYCB18
RYCB19

14

2

5

CB0O3_ STRG
CB04_STRG

CB06_07_STRG

CBO8_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

Wb DO OO NREFEF NNMNNNEREEDNDNDWWWWNDDNDWOWDN

O O O O O O O OO O OO OO OO OO 0O0o0oooooooo
O O O O O O O OO OO OO OO0 OO 0O0o0ooooo o oo



CB10_STRG STORAGE 105.80 4.20 0.0

CB11_STRG STORAGE 105.83 4.17 0.0

CB12_ STRG STORAGE 105.81 4.19 0.0

CB13_STRG STORAGE 105.80 4.20 0.0

CB14 15 STRG STORAGE 105.75 2.52 0.0

CB16 STRG STORAGE 105.66 2.59 0.0

DCB17_STRG STORAGE 104.57 2.11 0.0

POND_1 STORAGE 105.50 0.75 0.0

Kk hk Kk Kk Kk kkkhkkk kK

Link Summary

* Kk Kk Kk ok ok ok ok ok ok ok ok

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 B

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
0.5091 0.0350 o h

54 DCB17 STRG MH409 null CONDUIT 5.8
1.0259 0.0130 B B

7 MH406 MH405 CONDUIT 40.7
0.1474 0.0130

8 MH405 EX STUB CONDUIT 9.4
0.1065 0.0130 B

9 EX STUB 14 CONDUIT 37.5
0.1334 0.0130 B

10 CB14 15 STRG MH405 ORIFICE

19 RYCBO2 MH401 ORIFICE

21 CBO375TRG MH401 ORIFICE

22 RYCBO4 MH402 ORIFICE

24 CB04_ STRG 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
CB11 STRG
CB12_ STRG
CB13_STRG
CB16_ STRG
RYCBO9

CBO8 STRG
MH409 null

CB14 15 STRG

DCB17 STRG
RYCBO2
RYCBO4

CB06 07 STRG

RYCBO09
CB11 STRG
CB08_STRG
CB10_ STRG
CB13 STRG
CB12_STRG
CB16_ STRG
CB04_ STRG
CB03_STRG
RYCB18
RYCB19
POND_1
MH410

khkkhk Kk Kk Ak khkhkhkhkkkkkhkkhkkkk*k

Cross Section Summary
R I S R S b S b S S b S 2h b S S 3

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
CBO3_STRG
CB04_STRG
CBO8_ 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

khkhkkhkhhhkhkhkhkhkhkhhkhhhhkhkkhkhhhhkhkhkhhhhkhrhhhkhkkhkhhkhkhkhhkhkhkhkhrrhrhkhkhkhhxx*x
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 R R I I I I I S I I S S I I I b I I S I I I I I S b I b S b b b b 2 b S b b I S b b 2 S b 2 24

KAk KRkKkAk ARk Ak KAk Kk kX k%K

Analysis Options

Kk hkk kK kkkkkkokkkk*k

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

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

RDIT oottt it i i ieee 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 .............. 04/21/2021 12:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ...ovvveen.. 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
khkhkrhkkhrk kA hkkhkrhkhkrhkkhhkhdxkk*k Volume Depth
Runoff Quantity Continuity hectare-m mm
khkkhkkhkhkhhkhkhkhkkhkkhkkhkhkhrrhrhhk k khkkhkrx*x*x 0 b — e —
Total Precipitation ...... 0.137 85.525
Evaporation LOSS ......... 0.000 0.000
Infiltration Loss ........ 0.027 16.937
Surface Runoff ........... 0.111 69.306
Final Storage ............ 0.000 0.011

15

16

07

15

19

19

.60

.10

.30

.60

.75

.75



Continuity Error (%) .....

KA KRRk AKX A A KA A A Ak A A XA A X kXX kK

Flow Routing Continuity

Ak kA Ak kA Ak hkhkhkhkhkhhkkkkkk*x*x*xx*

Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDITI Inflow ..............
External Inflow ..........
External Outflow .........
Flooding LOSS v.veeennennn.
Evaporation LosSS .........
Exfiltration Loss ........
Initial Stored Volume

Final Stored Volume ......
Continuity Error (%) .....

khkkkhkhkhkkhrhkkhkhkrkkhkhkrkxhkhrkkkhrkkk%

Highest Continuity Errors
R R IR IR S S b 2 Sh b 2 2b Sh b dh b b Sh b 2h b 4
Node DITCH IN 1 (3.71%)
Node MH406 (3.22%)

Node MH408 (2.86%)

Node mh407 (2.35%)

Node CB13 (1.76%)

khkkhk kA A r Ak hkhkhkkhhkhkhk kX xxhkxkx*

Time-Step Critical Elements
Ak hkrhkkhkhkhkhkhkhkhkhkrhhkrhkhkkhkhkhxhkkx

None

khkkhk kA A drrrhkhkhhkhkhkhkkhkhkhxxrhkhhkhkhkhkkkk*k

Highest Flow Instability Indexes

KA KRR A AR KA KRNI AR A A AKX A A AR AR XA KA XAk kK

Link 53 (17)

khkk kA A rrrhkhkhkhkkhkkkkhkkhkkxx*x*x*xx*x

Routing Time Step Summary
khkkhkkhkhkkhkhkhkhkhkkhkkhkkhkkhkhkhkhhhkkkkkxx
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
0.500 - 0.500 sec

-0.851

Volume

ON O O O O

O O O O O O OO o o o o

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

.00
.00
.00
.00
.00

hectare-m

secC
sSec
secC

o0 oo o° d°o oe

Volume

1076

O O O O O Fr OO o r o

ltr



LR I R R I I R I S I S I I b I S b S S Y

Subcatchment Runoff Summary
R IR IR I S 2 b 2 Sh b b 2h Sh b b Sh b b 2h b 2 2b b b 2 2b 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

28 85.53 0.00 0.00 17.02 54.93
14.32 69.24 0.03 0.03 0.810

Bl 85.52 0.00 0.00 16.99 53.41
15.01 69.02 0.02 0.02 0.807

B10 85.53 0.00 0.00 3.69 78.86
3.40 82.25 0.08 0.06 0.962

B11 1 85.53 0.00 0.00 27.18 37.75
21.24 58.99 0.04 0.03  0.690

B11l 2 85.53 0.00 0.00 27.41 37.77
20.94 58.71 0.05 0.03 0.686

B12 85.52 0.00 0.00 18.85 51.44
16.04 67.47 0.04 0.03 0.789

B13 85.53 0.00 0.00 16.95 54.89
14.47 69.36 0.03 0.02 0.811

Bl4 85.53 0.00 0.00 12.22 63.56
10.49 74.05 0.15 0.12 0.866

B15 85.53 0.00 0.00 27.95 37.82
20.30 58.12 0.07 0.05 0.680

Bl6 85.52 0.00 0.00 21.99 45.38
19.17 64.55 0.02 0.02 0.755

B17 85.53 0.00 0.00 17.19 53.94
15.42 69.36 0.03 0.02 0.811

B18 85.53 0.00 0.00 15.93 56.58
13.81 70.39 0.06 0.05 0.823

B2 1 85.53 0.00 0.00 14.98 58.30
13.04 71.34 0.02 0.02 0.834

B2 2 85.52 0.00 0.00 14.97 58.29
13.07 71.37 0.06 0.05 0.834

B3 1 85.53 0.00 0.00 19.57 50.65
16.02 66.67 0.03 0.03 0.780

B3 2 85.53 0.00 0.00 19.07 50.51
17.03 67.54 0.04 0.03 0.790

B5 85.53 0.00 0.00 17.37 54.00
14.97 68.97 0.11 0.08 0.806

B6 85.53 0.00 0.00 21.79 47.26
17.14 64.39 0.04 0.03 0.753

B7 85.52 0.00 0.00 21.74 46.28
18.31 64.59 0.04 0.03 0.755

B8 85.52 0.00 0.00 7.41 72.01
6.75 78.76 0.10 0.07 0.921

B9 85.53 0.00 0.00 6.47 73.68

5.94 79.62 0.03 0.02 0.931



kkkkhkhkkkhkrkhkkhkhkkkhkkxkKkk

Node Depth Summary

R IR R I 2 b 2 b b b 2 3b b b b o 4

Average Maximum Maximum Time of Max Reported
Depth Depth HGL Occurrence Max Depth
Node Type Meters Meters Meters days hr:min Meters
CB11 JUNCTION 0.11 0.32 105.52 0 01l:11 0.32
CB13 JUNCTION 0.29 0.43 105.44 0 01l:11 0.42
DITCH IN 1 JUNCTION 0.01 0.17 106.35 0 01:09 0.17
EX STUB JUNCTION 0.98 1.04 105.34 0 01:10 1.04
MH401 JUNCTION 0.02 0.15 105.83 0 01:10 0.15
MH402 JUNCTION 0.03 0.29 105.63 0 01:11 0.29
MH403 JUNCTION 0.39 0.61 105.52 0 01:11 0.61
MH404 JUNCTION 0.55 0.69 105.43 0 01:11 0.69
MH405 JUNCTION 0.94 1.01 105.35 0 01:10 1.01
MH406 JUNCTION 0.74 0.83 105.37 0 01:10 0.83
mh407 JUNCTION 0.54 0.63 105.38 0 01:10 0.63
MH408 JUNCTION 0.68 0.77 105.37 0 01:10 0.77
MH409 JUNCTION 0.48 0.57 105.38 0 01:10 0.57
MH409 null JUNCTION 0.53 1.36 106.17 0 01:10 1.36
MH410 JUNCTION 0.45 1.27 106.17 0 01:10 1.27
RYCBO1 JUNCTION 0.01 0.09 106.07 0 01:10 0.09
RYCBO2 JUNCTION 0.03 1.24 107.42 0 01:10 1.24
RYCBO04 JUNCTION 0.08 2.36 108.21 0 01:10 2.36
RYCBO9 JUNCTION 0.11 2.63 108.32 0 01:10 2.63
RYCB18 JUNCTION 0.04 1.17 106.56 0 01:10 1.17
RYCB19 JUNCTION 1.52 1.66 106.46 0 01:10 1.66
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
CBO3_STRG STORAGE 0.14 2.36 108.27 0 01:14 2.36
CB04 STRG STORAGE 0.15 2.39 108.19 0 01:14 2.39
CB06 07 STRG STORAGE 0.09 2.30 108.25 0 01:10 2.30
CB08_STRG STORAGE 0.28 2.49 108.18 0 01:21 2.49
CB10_STRG STORAGE 0.15 2.39 108.19 0 01:14 2.39
CB11l STRG STORAGE 0.18 2.39 108.22 0 01:13 2.39
CB12 STRG STORAGE 0.12 2.32 108.13 0 01:14 2.32
CB13 STRG STORAGE 0.18 2.39 108.19 0 01:13 2.39
CB1l4 15 STRG STORAGE 0.15 2.38 108.13 0 01:18 2.38
CB16_STRG STORAGE 0.13 2.35 108.01 0 01:12 2.35
DCB17 STRG STORAGE 0.79 1.69 106.26 0 01:10 1.68
POND 1 STORAGE 0.04 0.63 106.13 0 01:13 0.63

khkk Ak Ak AR AkAK* kA kXA KAk kK

Node Inflow Summary

khkkhkkhkkhkhkhkhkhkhkhkkhkhkhkhhkx*k*x

Maximum Maximum Lateral
Total Flow
Lateral Total Time of Max Inflow



Inflow

CMS

Inflow

CMS

Occurrence

days hr:min

Volume

1076 1ltr

Volume Error
Node

ltr Percent
CB11

0.0917 0.639
CB13

0.0805 1.790
DITCH IN 1

0.0481  3.851
EX STUB

0.995 1.091
MH401

0.104 -0.003
MH402

0.356 0.078
MH403

0.49 1.724
MH404

0.598 1.005
MH405

1.01 0.945
MH406

0.367 3.326
mh407

0.0904 2.410
MH408

0.249 2.943
MH409

0.251 1.585
MH409 null

0.286 0.772
MH410

0.196 0.796
RYCBO1

0.0205 -0.005
RYCBO02

0.0196 0.000
RYCBO4

0.0329 0.000
RYCBO09

0.0421 0.000
RYCB18

0.0747 0.000
RYCB19

0.0216 9.454
14

0.983 0.000
2

0.061 0.000
5

0.000245 0.000
CB0O3 STRG

0.0644 0.002
CB04 STRG

0.0432 0.000

CB06_07_ STRG
0.0326 0.002

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

0.000

0.000

0.032

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.052

0.017

0.015

0.025

0.031

0.050

0.018

0.000

0.000

0.000

0.051

0.032

0.025

0.022

0.020

0.048

0.323

0.050

0.120

0.154

0.186

0.323

0.120

0.053

0.059

0.058

0.115

0.109

0.017

0.015

0.025

0.031

0.050

0.018

0.323

0.102

0.001

0.051

0.045

0.025

0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01
0 01

:13

:13

:10

:10

:10

:10

:11

:11

:10

:10

:10

:10

:10

:10

:10

:10

:10

:10

:10

:10

:10

:10

:13

:18

:10

:10

:10

0.0658

0.0205

0.0196

0.0329

0.0421

0.0747

0.0216

0.0644

0.0386

0.0326



CB08 STRG STORAGE 0.083 0.109 0 01:10 0.105
0.114 0.001

CB10_STRG STORAGE 0.033 0.041 0 01:12 0.0414
0.048 0.001

CB11 STRG STORAGE 0.073 0.073 0 01:10 0.0982
0.0982 0.001

CB12 STRG STORAGE 0.024 0.035 0 01:13 0.0332
0.0417 0.084

CB13 STRG STORAGE 0.060 0.060 0 01:10 0.0837
0.0837 0.001

CB14 15 STRG STORAGE 0.050 0.050 0 01:10 0.0631
0.0683 -0.051

CB16_STRG STORAGE 0.024 0.024 0 01:10 0.0295
0.0295 0.001

DCB17 STRG STORAGE 0.116 0.116 0 01:10 0.154
0.155 0.220

POND 1 STORAGE 0.035 0.194 0 01:09 0.0486
0.158 -0.929

kkkkhkhkkkhkrkhkkhkhkrkkhkhkrkhkkkkx*

Node Surcharge Summary
khkkhkkhkhkhkhkhkhkhkhkkhkkhkhkhhhxhkkkk*

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
EX STUB JUNCTION 11.34 0.262 2.608
MH403 JUNCTION 0.06 0.006 2.514
MH404 JUNCTION 0.74 0.094 2.606
MH405 JUNCTION 11.33 0.264 2.646
MH406 JUNCTION 11.27 0.190 2.600
MH408 JUNCTION 0.03 0.003 1.757
MH409 null JUNCTION 1.23 0.713 0.427
rkhkhkrhkkhkhhkhkhkhkhkkkkhkkkkxx
Node Flooding Summary
kAhkk Ak khk kA kA hkkh kA hkkkxkk k%
No nodes were flooded.
khkkhkkhkhkkhkhkhkhkhkhkkhkhkhkhhhxkkkk*
Storage Volume Summary
kAhkkhkkhk kA kA hkkh kA kA hkkxkk kKK

Average Avg Evap Exfil Maximum Max Time
of Max Maximum
Volume Pcnt Pcnt Pent Volume Pcnt
Occurrence Outflow

Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days

hr:min CMS



CBO03_ STRG 0.000 0 0 0 0.015 2 0
01:14 0.023

CBO4_STRG 0.000 0 0 0 0.013 2 0
01:14 0.013

CBO6_07_ STRG 0.000 0 0 0 0.004 2 0
01:10 0.023

CBO8_STRG 0.003 0 0 0 0.045 5 0
01:21 0.020

CB10_STRG 0.000 0 0 0 0.012 3 0
01:14 0.028

CB11_STRG 0.001 0 0 0 0.025 4 0
01:13 0.041

CB12_STRG 0.000 0 0 0 0.007 1 0
01:14 0.031

CB13_STRG 0.001 0 0 0 0.022 3 0
01:13 0.030

CB14 15 STRG 0.001 1 0 0 0.019 34 0
01:18 0.023

CB16_STRG 0.000 0 0 0 0.007 14 0
01:12 0.014

DCB17_STRG 0.001 7 0 0 0.001 14 0
01:10 0.115

POND_1 0.004 4 0 0 0.080 77 0
01:13 0.102

LR I R I I I

Outfall Loading Summary
Ak AkAk AR AN ARk ARk A A XXX K,k *k

Flow Avg Max Total
Freq Flow Flow Volume
Outfall Node Pcnt CMS CMS 1076 1ltr
14 41.06 0.055 0.323 0.983
2 3.39 0.042 0.102 0.061
5 0.68 0.001 0.001 0.000
System 15.04 0.098 0.420 1.045
khkkhkkhkhkkhkhkhkhkhkkhkkhkhkhkhhhk*x*k
Link Flow Summary
kAhkk Ak kA kA kA hkkh kA h kK Kk 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 0.107 0 01:10 1.52 0.56 1.00
13 CONDUIT 0.120 0 01:11 0.86 0.59 0.82
14 CONDUIT 0.017 0 01:10 0.78 0.08 0.19
15 CONDUIT 0.052 0 01:10 0.33 0.36 1.00
16 CONDUIT 0.023 0 01:17 0.50 0.12 0.85
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39

44
54
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ORIFICE
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khkk kA A rrrhhkhkhkhkhkhkhkhkxkxxhkx*x*

Flow Classification Summary
khkkhkkhkhkhkhkhkhkhkkhk koo hhkkhkhkhhhhxk*x*k
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Conduit Length Dry Dry Dry Crit Crit Crit Crit Ltd
Ctrl

11 1.00 0.00 0.00 0.00 0.94 0.00 0.00 0.06 0.84
0.00

13 1.00 0.00 0.00 0.00 0.95 0.00 0.00 0.05 0.93
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 0.00 0.00 0.00 0.97 0.00 0.00 0.02 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 0.96 0.00 0.00 0.04 0.01
0.00

18 1.00 0.00 0.00 0.00 0.97 0.00 0.00 0.03 0.01
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 0.01 0.00 0.00 0.98 0.00 0.00 0.01 0.00
0.00

3 1.00 0.00 0.00 0.00 0.98 0.00 0.00 0.02 0.02
0.00

39 1.00 0.00 0.00 0.00 0.96 0.00 0.00 0.04 0.01
0.00

4 1.00 0.00 0.00 0.00 0.97 0.00 0.00 0.03 0.00
0.00

44 1.00 0.00 0.00 0.00 0.04 0.00 0.00 0.96 0.04
0.00

54 1.00 0.01 0.00 0.00 0.94 0.00 0.00 0.05 0.00
0.00

7 1.00 0.00 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 0.0l 0.00
0.00

9 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
0.00

KAk kA A XA Ak hkhkhkhkhkhkhkkkhkkx*x*x*x*x*

Conduit Surcharge Summary
KAk KAAkAAAAA A AN A XA AR A AR XA Kk %

Hours Hours

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

Conduit Both Ends Upstream Dnstream Normal Flow Limited
11 0.72 0.72 1.21 0.01 0.01
13 0.01 0.01 0.63 0.01 0.01
15 11.26 11.26 11.29 0.01 0.01
16 0.01 0.01 0.06 0.01 0.01
17 0.73 0.73 11.25 0.01 0.01
18 11.27 11.27 11.33 0.01 0.01
2 3 11.25 11.25 11.27 0.01 0.01
3 1.20 1.20 1.23 0.01 0.01
39 0.01 0.01 0.74 0.01 0.01
4 0.01 0.01 0.03 0.01 0.01
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Ottawa (Head Office) Montreal ’
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T 613.745.2444 T 514.738.2666 CLEAN WATER

29 613.745.9994 25 514.738.9762 WORKS INC.
www.cwwcanada.com

Ll LT INTEGRATED SEWER SOLUTIONS

ARICHCRAFT-

—
——ag® Group of Companies

COPER DR - ROBERT GRANT

Ottawa, Ontario

SEWER CCTYV INSPECTION REPORT

Report ID Sewer Use
103980ST1 Storm

Completion Date  Inspected Length
June 02, 2021 25.6 meters

THE WAY IS CLEAR"

Watermain Swabbing Plumbing & Drain Services Grouting, Test & Seal Joints, Manholes & Services

Hydro Vacuum Excavation Structural Rehabilitation of Manholes Lateral Sewer Inspection & Locates From Main

CCTV Inspection of Sewers Cured-in-Place-Pipe Lining & Spot Repairs Sewer Cleaning, Flushing & Pumping
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1. Index of pipes

1item

Inspected length : 25.60

SR
ab VY , i

CLEAN WATER WORKS

Total length : 41.40
Pipe Start/End Direction |Road Date Inspected Total Page
499 413 413 --> 499 IAgainst flow ICope Dr. 02/06/2021 2:19 PM 25.6 414 5

T FET N

POWERED BY CTSPEC®

www.cwwcanada.com

Page 2 of 7



2. Structural rating

1 item

0 - No Defects (1 of 1 items)

o~

ab VY ,
CLEAN WATER WORKS

Score

Quick

Index

Pipe

Start/End

Direction

Road

Page

0

0000

0

499 413

413 --> 499

Against flow

Cope Dr.

YT FrrR— i

POWERED BY CTSPEC®

www.cwwcanada.com
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3. O&M rating

1 item

3 - Moderate defect grade (1 of 1 items)

o~

ab VY ,
CLEAN WATER WORKS

Score

Quick

Index

Structural

Pipe

Start/End

Direction

Road

Page

3

3100

3

0

499 413

413 --> 499

Against flow

Cope Dr.

YT FrrR— i
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4. Pipe summary and condition details

Pipe identification

ot 4" "4
ab VY , i

CLEAN WATER WORKS

Road segment:

Pipe: 499 413 Direction of inspection: 413 -->499

Direction of flow: 499 --> 413 Direction: Against flow
Pipe location

Road: Cope Dr. UPSTREAM DOWNSTREAM

Cro§sroad: Easting (X): Easting (X):

D.ralnage Area: Northing (Y): Northing (Y):

City: Ottawa Elevation (2): Elevation (2):

Location:

Owner: Unknown GPS Accuracy:

Corrdinate System:
Vertical Datum:

Pipe characteristics

Sewer Use: Stormwater
Height: 300

Width:

Shape: Circular
Material: Polyvinyl Chloride
Lining:

Joint length: 4

Year laid:

Year renewed:

Inspected length: 25.6
Total length: 41.4
Rim/Inv.:

Grade/Inv.:
Rim/Grade:

Rim/Inv.:

Grade/Inv.:
Rim/Grade:

Sewer category:

Additional details

Date: 02/06/2021 2:19 PM Location details:

Project Number: Surveyed by: Derek Jessup
Customer: Richcraft Homes Certificate #: U06180703002192
PO number: Pre-Cleaning: No Pre-Cleaning
Work order: Date cleaned:

Purpose: Unit of measurement: Metric

Weather: Dry Media label:

Flow control: Not Controlled Sheet #:

Structural rating O&M rating Overall rating
Peak: 0 Peak: 3 Peak: 3
Quick rating: 0000 Quick rating: 3100 Quick rating: 3100
Score: 0 Score: 3 Score: 3
Index: 0 Index: 3 Index: 3

Additional information

Other information

REPORT ID: 103980ST1
Information 2:
Information 3:
Information 4:
Information 5:

Information 6:
Information 7:
Information 8:
Information 9:
Information 10:

_-r-l‘-“ll.n.nlll-

www.cwwcanada.com

Page 5 of 7



4. Pipe summary and condition details

1/1

Downstream
413

Invert
NA

mal

HAmp

Invert
NA

Upstream
499

Y Frr—

ab VY , ik
CLEAN WATER WORKS

— w
—

—_— : O

‘ 0.00 m

AMH -

Manhole, 413

2

* 0.00 m

MWL - Water Level, 0%

3

‘ 19.60 m

/' | TF - Tap Factory, at 9 o'clock, Dim.1=250

4

* 20.20 m

TF - Tap Factory, at 2 o'clock, Dim.1=250

5

* 25.20 m

/| TF - Tap Factory, at L o'clock, Dim.1=200

- * 25.60 m

DSF - Deposits Settled Fine, from 4 o'clock to 8 o'clock, 15%

7

* 25.60 m

MSA - Abandoned Survey, Debris
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Vision Report© Legend

The numbers sequentially indicate each observation that was picked up throughout the inspection

.. . period. This will allow you to sift through the pages and view the accompanying description and
photos in each section. Note that when a pipe section contains too many observations, Vision©

Report must hide secondary observations in order to optimize the display.*
&0 A number with neither a square nor circle indicates a general observation.
A circled number indicates a structural anomaly. The color of the circle indicates the severity of

..@ . the anomaly on a scale of 1to 5, 5 being the most severe: green=1, blue=2, magenta=3, orange=4

and red=5.
A number in a square indicates an operation and maintenance anomaly. The color of the square

.. . indicates the severity of the anomaly on a scale of 1 to 5, 5 being the most severe: green=1,

blue=2, magenta=3, orange=4 and red=5.

A3/31p Indicates the current page number of the inspection report.
CI O The blue square indicates a section of the pipe; this section is covered in detail on the current
page of the report.

C:O The green line indicates the inspected part of the pipe. The remaining white line indicates the
uninspected part of the pipe.

Indicates the hold points on the camera during an inspection.
W Indicates the hold points on the camera during the reverse inspection.
Indicates that a reverse inspection was carried out, however the camera did not reach the initial

>

- inspection hold point. (the hold point of the initial inspection)

Indicates that a reverse inspection was carried out and that it has joined (has arrived at) the initial
L inspection hold point.
401-0598

Identifies the start manhole number. Note that this manhole is not necessarily the upstream
manhole of the pipe.

Identifies the end manhole number. Note that this manhole is not necessarily the downstream

GO

401-631 manhole of the pipe.

A downward arrow indicates that the inspection was carried out in the direction of the current,
% & whereas an upward arrow indicates an inspection against the current.
vou Note that the manhole located on the upper left of the page is always the start manhole, but not

necessarily the upstream manhole of the pipe.

m l This camera followed by a downward arrow is located on the upper left of the vertical pipe; it
indicates that an inspection was done from this manhole.

When the second camera appears on the bottom left page it means that a reverse inspection was

md T carried out. Information about the reverse inspection is included in the report, thereby combining

both inspections.

The measurement shown under the word <Invert> indicates the measurements between the

Invert frame and the pipe captured during the inspection. This measurement is available at the top left
340 for the start manhole and the bottom left for the end manhole. If the invert was not measured
during the inspection, an <NA> mark will be displayed.
ET The downward bold arrow to the right of the observation number indicates that this observation was
MH - R captured during the initial inspection.
The blank arrow pointing upwards and located to the right of the observation number indicates that
14] ¢ this observation was taken during the reverse inspection period, thereby confirming that this report
L combined both inspections.
18.40 m Located to the right of the observation number is a number identifying the observation distance in

relation to the start of the pipe.
SRY - Arrnature wisib| A full description of the observation code according to the protocol used.

*Any hidden observations are readily accessible from the database as well as in other CTSpec report templates.
** CTSpec inc. reserves the right to modify, eliminate or add to the product features described in this pamphlet without notice.

© 2012 CTSpec inc. All rights reserved.
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Searle, Daniel

From: Searle, Daniel

Sent: Thursday, May 27, 2021 12:25 PM

To: Surprenant, Eric

Cc: Davidson, Steve; Alexander Orakwue

Subject: 620 Bobolink Ridge - Request for Meeting re: Storm/Drainage Discussion #2 - Follow Up
Hi Eric,

Thank you again for meeting with us today.

Based on our discussion, it is our understanding that the City does not store/maintain the existing SWM model
associated with the Fernbank Pond 6 catchment. Instead, what the City may possess is a smaller excerpts of the model
prepared for individual development applications. We understand you will be following up with the associated City
technical reviewers today to see if any copies of the model are available for use by WSP.

In the event the City does not possess copies of the applicable model(s), you had suggested we reach out to Novatech to
request a copy, or similarly, Novatech provide a memo communicated the 100-yr HGL at the subject connection point.
As a third option, you had indicated that WSP could use 100-yr HGL values (for the Cope Drive trunk sewer) from
previous development servicing/SWM reports and infer a HGL upstream to our connection point. Provided there is
technical backing to the approach, WSP understands this approach is acceptable to the City.

On another note, you had also confirmed that the City is not aware of the intended use for the stub (for the foreseeable
future) and that the City no concern with the proposed connection from this perspective.

As was communicated, the project has been on hold for nearly two weeks as the current grading approach is directly
contingent on the acceptable use of this storm connection. We appreciate your commitment to providing us with a
follow-up email by end of day today confirmed whether a model is available for WSP’s use.

Please advise if | have misrepresented your comments/position in any way.

Thanks,

Dan Searle, P.Eng.

Municipal Engineer

T+ 1613-935-0538
M+ 1 613-618-4825

1345 Rosemount Avenue
Cornwall, Ontario
K6J 3E5 Canada

WWW.WSp.Ca



Please consider the environment before printing...

This message, including any document or file attached, is intended only for the addressee and may contain privileged and/or confidential information. Any other
person is strictly prohibited from reading, using, disclosing or copying this message. If you have received this message in error, please notify the sender and delete the
message. Thank you.



Searle, Daniel

From: Surprenant, Eric <Eric.Surprenant@ottawa.ca>

Sent: Thursday, May 06, 2021 9:50 AM

To: Davidson, Steve

Cc: Alexander Orakwue; De Santi, Nadia; Searle, Daniel

Subject: Re: 620 Bobolink Ridge - Request for Meeting re: Storm/Drainage Discussion
Attachments: Robert Grant & Cope.pdf

Hello Steve,

Sorry for the delay, | was trying to locate the Pond 6 design brief, however this pre-dates the electronic files
and so you may need to reach out to our records department or designers associated with Pond 6. The other
item | was trying to follow up on was the purpose of the storm stub since currently this is the interim Robert
Grant cross-section and at some point, the roundabout may transition to a fully signalised intersection when
the Middle BRT lanes are implemented and so | was and am still trying to confirm that this wasn't intended for
future CBs. | will confirm further on that front and in the meantime have attached the as-built drawing we
were looking at during the pre-consult.

Thanks

Eric Surprenant, CET

Sr, Project Manager, Infrastructure Projects, West
Planning, Infrastructure & Economic Development
613 580-2424 ext.: 27794

Please take note that due to current COVID situation, | am working remotely and Phone communication and
messaging may not be reliable at this time. Preferred method of communications will be e-mails during this
period. If your preference is telephone communication, please indicate this via e-mail and provide a contact
telephone number.

Absence alert:

| apologize for any inconvenience.

From: Davidson, Steve <Steve.P.Davidson@wsp.com>

Sent: May 4, 2021 13:13

To: Surprenant, Eric <Eric.Surprenant@ottawa.ca>

Cc: Alexander Orakwue <AOrakwue@richcraft.com>; De Santi, Nadia <nadia.de-santi@wsp.com>; Searle, Daniel
<Daniel.Searle@wsp.com>

Subject: RE: 620 Bobolink Ridge - Request for Meeting re: Storm/Drainage Discussion

CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless you recognize
the source.

ATTENTION : Ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de piéce jointe, excepté
si vous connaissez I’expéditeur.

Hi Eric,



I’'m just checking in to see if you have an update on our request below? Let me know.

Thanks,
SD

Steve Davidson, P.Eng., OLS (Ret.), MBA
Manager, Municipal Engineering — Kingston & Cornwall

" 5 B

1 1 W
L T T
v w -

[ ]
LT

1224 Gardiners Road, Suite 201
Kingston, Ontario

K7P 0G2 Canada

T+ 1613-634-7373

T+ 1 613-856-0307 (Direct)

steve.p.davidson@wsp.com | wsp.com

From: Davidson, Steve

Sent: April-29-21 11:37 AM

To: Eric.surprenant@ottawa.ca

Cc: Alexander Orakwue <AOrakwue@richcraft.com>; De Santi, Nadia <Nadia.De-Santi@wsp.com>; Searle, Daniel
<Daniel.Searle@wsp.com>

Subject: RE: 620 Bobolink Ridge - Request for Meeting re: Storm/Drainage Discussion

Hi Eric,
Thank you again for the call today, we appreciate your time.

As discussed, please provide any available documentation (incl. As-built DWGs, reports, etc.) related to the SWM works
along Cope Drive/Robert Grant Ave, specifically those which related to the 250mm storm services which appears to be
stubbed in the SE corner of our site (Block 344 - 620 Bobolink Ridge).

Based on our call, it is our understanding that the City would consider allowing our development to have a secondary
storm connection (aside from the dedicated service off Embankment Street) for the sole purpose of providing gravity
drainage to a few of the townhome foundation drainage systems. Based the grading differential across the site (from
Embankment Street to the intersection of Robert Grant/Cope), these few Townhome foundations currently possess an
USF elevation below the site’s 100-yr + 300mm HGL. As mentioned, WSP is more then willing to complete an
analysis/memo outlining the proposal, which would include a review of the receiving systems HGL as to ensure proper
functionality.

If you have any questions or concerns please do not hesitate to reach out.
Regards,
SD

Steve Davidson, P.Eng., OLS (Ret.), MBA
Manager, Municipal Engineering — Kingston & Cornwall

WS )



1224 Gardiners Road, Suite 201
Kingston, Ontario

K7P 0G2 Canada

T+ 1613-634-7373

T+ 1 613-856-0307 (Direct)

steve.p.davidson@wsp.com | wsp.com

From: Davidson, Steve

Sent: April-28-21 11:49 AM

To: Davidson, Steve; Eric.surprenant@ottawa.ca; Alexander Orakwue; De Santi, Nadia; Searle, Daniel
Subject: 620 Bobolink Ridge - Request for Meeting re: Storm/Drainage Discussion

When: April-29-21 9:00 AM-10:00 AM (UTC-05:00) Eastern Time (US & Canada).

Where: Microsoft Teams Meeting

The purpose of this meeting is to review some grading/drainage constraints, and we’d like to review a few possible
options to see if the City of Ottawa would be in agreeance with our design approach.

If this time doesn’t work for anyone, 2-3pm also works for WSP and the City of Ottawa so please let me know if this
should be rescheduled to the afternoon.

Regards,
SD

Steve Davidson, P.Eng., OLS (Ret.), MBA
Manager, Municipal Engineering — Kingston & Cornwall

WS )

1224 Gardiners Road, Suite 201
Kingston, Ontario

K7P 0G2 Canada

T+ 1613-634-7373

T+ 1 613-856-0307 (Direct)

steve.p.davidson@wsp.com | wsp.com

Microsoft Teams meeting

Join on your computer or mobile app
Click here to join the meeting

Learn More | Meeting options




NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary or otherwise subject to
restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any unauthorized use, disclosure, viewing, copying,
alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited. If you have received this message in error, or you are not an
authorized or intended recipient, please notify the sender immediately by replying to this message, delete this message and all copies from your e-mail system and
destroy any printed copies. You are receiving this communication because you are listed as a current WSP contact. Should you have any questions regarding
WSP's electronic communications policy, please consult our Anti-Spam Commitment at www.wsp.com/casl. For any concern or if you believe you should not be
receiving this message, please forward this message to caslcompliance@wsp.com so that we can promptly address your request. Note that not all messages sent
by WSP qualify as commercial electronic messages.

AVIS : Ce message, incluant tout fichier 'accompagnant (« le message »), peut contenir des renseignements ou de l'information privilégiés, confidentiels,
propriétaires ou a divulgation restreinte en vertu de la loi. Ce message est destiné a I'usage exclusif du/des destinataire(s) voulu(s). Toute utilisation non permise,
divulgation, lecture, reproduction, modification, diffusion ou distribution est interdite. Si vous avez regu ce message par erreur, ou que vous n'étes pas un
destinataire autorisé ou voulu, veuillez en aviser I'expéditeur immédiatement et détruire le message et toute copie électronique ou imprimée. Vous recevez cette
communication car vous faites partie des contacts de WSP. Si vous avez des questions concernant la politique de communications électroniques de WSP, veuillez
consulter notre Engagement anti-pourriel au www.wsp.com/lcap. Pour toute question ou si vous croyez que vous ne devriez pas recevoir ce message, priere de le
transférer au conformitelcap@wsp.com afin que nous puissions rapidement traiter votre demande. Notez que ce ne sont pas tous les messages transmis par WSP
qui constituent des messages electroniques commerciaux.

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or the
information it contains by other than the intended recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa. Toute distribution, utilisation ou
reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire prévu est
interdite. Je vous remercie de votre collaboration.
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Engineers, Planners & Lendscape Architects

July 13, 2015

City of Ottawa

Infrastructure Services and Community Sustainability
110 Laurier Avenue West

Ottawa, ON K1P 1J1

Attention: Ms. Lily Xu
Dear Ms. Xu
Reference: Stormwater Management Report — Phase 3

Abbott-Fernbank Holdings Inc. - Fernbank Crossing
Our File No.: 108180-15

Please find enclosed one (1) copy of the Stormwater Management Report for Phase 3 of the
Abbott-Fernbank Holdings Inc. lands within the Fernbank Community — Fernbank Crossing. This
report outlines the detailed storm drainage and stormwater management strategy for Phase 3 of
the Fernbank Crossing development. The stormwater management design has been developed
based on the requirements of the City of Ottawa and Rideau Valley Conservation Authority.

If you have any questions or comments, please do not hesitate to contact us.

Sincerely,

NOVATECH

Michael Petepiece, P.Eng.
Project Manager

cc: Mr. Josh Kardish, Regional Group of Companies (1 copy)
Mr. Eric Surprenant, City of Ottawa (3 copies)

M:\2008\108180\SUBDIVISION - PHASE 3\DATA\REPORTS\SWM\PHASE 3\SWM REPORT PHASE 3 - 20150713.DOCX

Suite 200, 240 Michael Cowpland Drive, Ottawa ON K2M 1P6  Tel: 613.254.9643 Fax: 613.254.5867 www.novatech-eng.com



Stormwater Management Report Fernbank Crossing — Phase 3
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1.0 INTRODUCTION

11 Background

Novatech has been retained to prepare a detailed stormwater management report for the
proposed Phase 3 development of the Abbott-Fernbank Lands (hereafter referred to as
Fernbank Crossing). The subject site is located within the new Fernbank Community on the
North side of Fernbank Road and west of Terry Fox Drive as shown in Figure 1. The lands will
be developed as a low to medium density residential subdivision.

SCOTIABANK PLACE

-

BOUNDARY OF
FERNBANK
COMMUNITY
DESIGN PLAN

ABBOTT-FERNBANK
HOLDINGS INC. LANDS\

TERRY FOX DRIVE

SHEAROAD
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|gure 1: KeyPIan
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1.2 Land Use
1.2.1 Fernbank Crossing

The Fernbank Crossing subdivision (67.30 ha) will be comprised primarily of low and medium
density residential dwellings with a total of 506 singles, 244 towns and 76 stacked units
proposed. Medium density residential (6.81ha) and a Community Core Area (7.11ha) are
proposed adjacent a new Arterial Road that is to be constructed along the west property line
and the hydro corridor. The Community Core is comprised of Mixed-Use land and a Village
Green which is a public green space. Two schools (4.95ha) will front onto a Major Collector road
which divides the site (North/South). A Park n’ Ride facility (1.95ha), and a Paramedic Post
(0.71ha) are proposed along Fernbank Road. A Transit Station (1.02ha), Hydro Corridor
(3.37ha), a SWM facility (0.93ha) and a Park (1.00ha) make up the remainder of the site. The
proposed land use plan is shown in Figure 2.

Stormwater Management Draft Conditions are provided in Appendix A. The Draft Plan of
Subdivision is located in Appendix D.

1.2.2 Adjacent Lands

The proposed subdivision will be bordered by future residential lands to the west (CRT
Developments Inc.), a hydro corridor and the Trans-Canada Trail to the north, future residential
lands to the east (Monarch-Cardel), and agricultural land to the south.

There is ongoing coordination with the both the landowner to the east (Monarch-Cardel) and the
landowner to the west (CRT Developments Inc.). The proposed storm drainage system has
been designed to accommodate runoff from the adjacent development areas, as well as future
phases within the Fernbank Crossing development. The only external area draining to the site is
the Phase 5 area which has been included in the modelling.

1.3 Additional Reports

This Stormwater Management Report provides information on the considerations and approach
by which Novatech has designed and evaluated the proposed storm drainage system for the
Phase 3 lands, and builds upon the recently completed works for the Fernbank Community
Design Plan[1] prepared by Walker, Nott, Dragicevic Associates Limited, the Fernbank Master
Servicing Study[2] prepared by Novatech, and the Fernbank Environmental Management Plan
also prepared by Novatech[3].

This report should be read in conjunction with the following:
» Geotechnical Investigation, Fernbank Crossing Residential Subdivision Phase 3 and 4,
Ottawa, Ontario prepared by Houle Chevrier Engineering, dated December 2014 (Ref
#14-482).

» Servicing Design Brief (Phase 3) — Abbott-Fernbank Holdings Inc. Fernbank Crossing
prepared by Novatech Engineering Consultants Ltd., dated June 23, 2015 (R-2014-177).
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1.4 Phasing

The Fernbank Crossing subdivision is being developed in phases as shown in Figure 3. This
report includes details of the proposed storm drainage and stormwater management design for
Phase 3 which includes 128 single family lots, 68 townhomes, 2 medium-density residential
blocks, and a park. A conceptual stormwater analysis for all future phases was modeled to
evaluate the storm runoff (major and minor system) onto Cope Drive and will be re-evaluated

during detailed design of all future phases.
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2.0 STORMWATER MANAGEMENT CRITERIA

The stormwater management criteria for the proposed development were developed as part of
the Fernbank Environmental Management Plan [3] and are based on the recommendations of
the Jock River Reach 2 Subwatershed Study and input from Rideau Valley Conservation
Authority.

In additional to the SWM criteria outlined in the Fernbank EMP, the proposed stormwater
management strategy will need to adhere to all applicable policies and guidelines of the Rideau
Valley Conservation Authority, the City of Ottawa, the Ministry of the Environment, and other
approvals agencies.

2.1 Quality Control / Quantity Control / Fish Habitat (Pond 6)

* Fernbank Pond 6 has been designed to control post-development peak flows in the
Monahan Drain to pre-development levels and ensure no adverse impacts on the
function of the Monahan Drain Constructed Wetlands SWM Facility.

* Fernbank Pond 6 has been designed to provide an Enhanced level of water quality
protection (80% long term TSS removal), as required for lands tributary to the Monahan
Drain (Jock River Subwatershed).

* Fernbank Pond 6 will provide temperature mitigation measures to ensure that the
temperature of discharged stormwater does not exceed the target values established as
part of the Fernbank EMP:

0 Maximum Discharge Temperature = 25°C
o Preferred Discharge Temperature = 22°C

2.2 Storm Drainage / Conveyance

» Storm sewers are to be designed to convey the 1:5 year post-development peak flow for
the proposed development (1:10 year for arterial roads).

* Overland flows are to be confined within the right-of-ways and/or defined drainage
easements for all storms up to and including the 1:100 year event.

» ICD flow rates are to be calculated for each drainage area to ensure that the following
stormwater management (SWM) objectives are satisfied:

o Surface water accumulation at street low points, during a 5 year event, shall
follow Section 8.3.8.2 of the City of Ottawa Sewer Design Guidelines.

o Major system storage in backyards is not to be included / accounted for in design
computations.

o Maximum flow depths and elevations on streets shall not exceed 300 mm and
shall be confined to the road right-of-way as well as not be within 300 mm
(vertical) to the nearest building opening.

» The maximum flow depth on streets (both public and private and on
parking lots) under either static or dynamic conditions shall be 300 mm.

o The product of the 100 year flow depth (m) on street and flow velocity (m/s) shall
not exceed 0.6.

0 The 100 year hydraulic grade line within the storm sewers shall not be within
30 cm (vertical) to adjacent building underside of footing.

Novatech Page 5
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2.3 Erosion and Sediment Control

* A qualified inspector should conduct daily visits during construction to ensure that the
contractor is working in accord with the design drawings and that mitigation measures
are being implemented as specified.

» Silt fencing is to be installed along the upland edge of all fish habitat corridors.
» Straw bale check dams are to be installed at the outlets to roadside ditches.
» Filter fabric is to be placed under all catch basins and storm manhole covers.

» After complete build-out, all sewers are to be inspected and cleaned and all sediment
and construction fencing is to be removed.

3.0 EXISTING CONDITIONS

3.1 Topography

The site generally slopes to the northeast at approximately 0.50%. Steeper grades of up to
6.0% are found near the high points along the west and south property boundaries. There is a
total elevation differential of approximately 3.75 metres across the site, from a maximum
elevation of approximately 106.00 metres in the southwest corner to a minimum elevation of
approximately 102.25 metres in the northeast corner.

3.2 Subsurface Conditions

Geotechnical investigations were carried out by Houle Chevrier Engineering [4] [5], and
bedrock was encountered between 0.25 and 6.4 metres below the existing ground surface. The
area of shallow bedrock is limited to the western boundary of the site, with the shallowest
bedrock located in the northwest corner.

3.3 Drainage Outlet

The Fernbank Crossing development is located at the headwaters of the Monahan Drain
Subwatershed (part of the Jock River Watershed). Figure 4 shows the location of the Abbott
Fernbank Lands and the existing watershed boundaries.
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Figure 4: Existing Watershed Boundaries

The Monahan Drain is a municipal drain flowing eastwards towards Terry Fox Drive, with
several lateral branches on the north and south sides that connect with the main branch. As
specified in the Fernbank Environmental Management Plan, the Monahan Drain upstream of

Terry Fox Drive has been classified as an intermittent watercourse that provides indirect habitat
supporting tolerant warm/cool water fish communities.

The Monahan Drain has been abandoned upstream of Pond 6, along with the various branch
drains within the limits of the Fernbank Community. The branch drains will be filled in as new
development within the Fernbank Community proceeds. The main branch between Terry Fox
Drive and Pond 6 will be lowered and enhanced using natural channel design techniques to
mitigate against the loss of habitat associated with abandoning the various branch drains.

A minimum 40m wide riparian corridor has been designated for the section of the drain to be
retained downstream of Pond 6 to protect aquatic habitat and stream function.
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4.0 PROPOSED DEVELOPMENT

4.1 Grading Design

The proposed grading for the Abbott Fernbank Lands will closely follow the Grading Plan
contained in the Fernbank Master Servicing Study [3]. Grade raise constraints are shown in
Geotechnical Report [5] and are limited to the northeast corner of the site (described as Area 2)
where the depth of fill material in the vicinity of structures and in garages should be limited to at
most 2.0 metres.

Existing elevations will be met along Fernbank Road, Founder Avenue and Cope Drive. Grading
will be coordinated with the proposed development to the east and west. A detailed grading plan
can be found in the Phase 3 Servicing Design Brief dated December 12, 2014.

The proposed grading will not impede existing major system flow paths. Interim solutions have
been proposed based on the area to be constructed as part of Phase 3. Further details are
provided in the Phase 3 Servicing Design Brief.

4.2 Storm Sewer Design (Minor System)

The storm sewer system proposed to service Fernbank Crossing is divided into two main trunks
with a north and a south inlet to Pond 6. The design of the trunk sewer outlets to Pond 6 are
being coordinated with the City and the adjacent landowners. The overall layout of the proposed
storm sewer network is shown on Figure 5.

The proposed storm sewers have been designed using the Rational Method to convey peak
flows associated with a 5-year return period. The storm sewer design sheets are provided in
Appendix B. The corresponding Storm Drainage Area Plan (Drawing 108180-15-STM) is
provided in Appendix D. The design criteria used in sizing the storm sewers are summarized in
Table 4.1 and Table 4.2.

Table 4.1: Storm Sewer Design Parameters

Parameter Design Criteria

Local and Collector Roads 5 Year Return Period

Arterial Roads 10 Year Return Period

Storm Sewer Design Rational Method/Modeling

IDF Rainfall Data Ottawa Sewer Design Guidelines

Initial Time of Concentration (T¢) 15 minutes (rear yards) / 10 minutes (roads)
Minimum Velocity 0.8 m/s

Maximum Velocity 3.0m/s

Minimum Diameter 250 mm
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Table 4.2: Runoff Coefficients

Land Use Runoff Coefficient
Mixed Use 0.80
Park N’ Ride/Paramedic Post 0.80
Arterial Roads 0.90
Schools 0.60
Parks 0.40
Hydro Corridor 0.20
Low Density Front Yards 0.65
Low Density Rear Yards 0.55
Medium Density Front Yards 0.70
Medium Density Rear Yards 0.60

4.2.1 Inlet Control Devices

Inlet control devices (ICDs) will be installed in road and rear yard catch basins as required to
limit inflows to the minor system during large (> 1:5 year) storm events. Catch basin leads will
typically be interconnected with a single ICD controlling inflow to the storm sewer.

Inlet control devices are proposed at storm sewer inlets as required to ensure inflows to the
storm sewer system are regulated to the 5-year peak flow (10-year peak flow for arterial roads
and Transitway). ICDs shall be CB lead plug/insertion type and will correspond to the sizes
listed in Section 13.1.19 of the Ottawa Sewer Materials Specifications [7].

4.3 Overland Flow Path (Major System)

The rights-of-way have been designed to convey major system overland flow to Pond 6. The
road profiles have been graded to ensure that the 100-year peak overland flows are confined
within the right-of-way at a maximum flow depth of 0.30 m (static ponding + cascading flow).
The major system has been designed to ensure that the product of velocity x depth does not
exceed 0.60 during the 100-year event.

4.4 Infiltration Best Management Practices

The Fernbank EMP recommends lot level and infiltration best management practices (BMPs) to
mitigate against the potential reduction in infiltration resulting from development. Phase 3 of the
Fernbank Crossing subdivision will consist primarily of residential lots. Proposed BMPs for
groundwater infiltration include:

» Pipes connecting rear yard CBs will be perforated pipes to promote infiltration of runoff
from rear yard areas (as per City of Ottawa Standard Detail S29).

* Roof leaders will be directed to rear yard areas.

By implementing infiltration BMPs as part of the storm drainage design, the impacts of
development on the hydrologic cycle can be considerably reduced. Infiltration of clean runoff will
have additional benefits for stormwater management. By reducing the volume of “clean” water
conveyed to the SWM facility, the end-of-pipe storage requirements can be reduced. The EMP
specifies a post-development infiltration target of 110mm of annual rainfall for the site. A water
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balance was performed which has been included in Appendix B. The water balance indicates
the post-development annual infiltration will be 114mm, which exceeds the minimum
recommended by the EMP.

5.0 HYDROLOGIC & HYDRAULIC MODELING

The performance of the proposed storm drainage system for Phase 3 of the Fernbank Crossing
subdivision was evaluated using the Autodesk Storm and Sanitary Analysis (SSA)
hydrologic/hydraulic model. This includes confirmation of the minor system sizing and
determination of the 100-year HGL.

5.1 Model Capabilities

The following excerpts are taken from Autodesk Storm and Sanitary Analysis 2012 — Technical
Capabilities and Functionalities (Autodesk, Inc. 2011) and provide an overview of the hydrologic
and hydraulic modeling capabilities of the software.

Hydrologic Modeling Capabilities

Autodesk Storm and Sanitary Analysis accounts for various hydrologic processes that produce
runoff from urban areas, including:

o Time-varying rainfall

» Evaporation of standing surface water

» Snow accumulation and melting

* Rainfall interception from depression storage

» Infiltration of rainfall into unsaturated soil layers

» Percolation of infiltrated water into groundwater layers

» Interflow between groundwater and the drainage system
» Nonlinear reservoir routing of overland flow

Spatial variability in all of these processes is achieved by dividing a study area into a collection
of smaller, homogeneous subcatchment areas, each containing its own fraction of pervious and
impervious sub-areas. Overland flow can be routed between sub-areas, between
subcatchments, or between entry points of a drainage system.

Hydraulic Modeling Capabilities

Autodesk Storm and Sanitary Analysis contains a flexible set of hydraulic modeling capabilities
used to help route runoff and external inflows through the drainage system network of pipes,
channels, storage/treatment units, and diversion structures. The software can simultaneously
simulate dual drainage networks (stormwater sewer network and city streets as separate but
connected conveyance pathways) and inlet capacity. It can quickly determine the amount of
stormwater flow that is intercepted by the stormwater network inlets and the amount of
stormwater flow that bypasses and is then routed further downstream to other inlets. Hydraulic
network modeling is performed by the Kinematic Wave or Hydrodynamic (in other words, Saint
Venant equation) routing methods.
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5.2 Design Storms

The hydrologic analysis was completed using the following synthetic design storms and
historical storms. The IDF parameters used to generate the design storms were taken from the
Ottawa Design Guidelines - Sewer (October 2012).

3 Hour Chicago Storms:
100-year 3hr Chicago storm

4 Hour Chicago Storms:
5-year 4hr Chicago storm
100-year 4hr Chicago storm

12 Hour SCS Type Il Storms:
5-year 12 hour SCS Type Il storm
100-year 12 hour SCS Type Il storm

24 Hour SCS Type Il Storms:
100-year 24 hour SCS Type Il storm

Historical Storms:

July 1st, 1979 storm
August, 1988 storm
August, 1996 storm

The 4-hour Chicago distribution generates the highest peak flows for both the minor and major
systems and was determined to be the critical storm distribution for the design of the storm
drainage system.

The proposed drainage system has also been stress tested using a 4-hour Chicago design
storm that has a 20% higher intensity and total volume compared to the 100-year event.

Model results from all storm distributions are provided on the enclosed CD.

5.3 Model Development

The ‘Autodesk Storm and Sanitary Analysis’ (SSA) model has been developed to account for
both minor and major system flows (dual drainage), including the routing of flows through the
storm sewer network (minor system), and overland along the road network (major system). The
results of the analysis were used to:

» Ensure no ponding in the rights-of-way following a 5-year event;
» Calculate the storm sewer hydraulic grade line for the 100-year storm event;

» Evaluate overland flow depths and ponding volumes in the right-of-way during the 100-
year event; and

» Determine the total major and minor system runoff from the site to Pond 6.

The SSA program uses ‘conveyance links’ to model all minor and major systems during
analysis. The conveyance links allow you to input the appropriate road cross sections in the
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open channel option so during the analysis the major system is modelled correctly. The
conveyance links are connected to ‘junctions’ and ‘storm inlets’ which represent the gutter
grades at selected points, catch basins in sags (low points) and overtopping points (high points).
The major system (road network) corresponds to the grading plan of the proposed site. The
junctions, inlets and conveyance links are used to determine the flows, velocities and ponding
depths at specific points on the road. The road networks on the plan and profile drawings are
used to create the major system model using all slopes and grades for the site.

The SSA model is capable of accounting for both static and dynamic storage within the right-of-
ways, including the overland flow across all high points and capture/bypass curves for inlets on
continuous grade. The 100-year flow depths computed by the model represent the total (static +
dynamic) ponding depths at low points for areas in road sags, or the gutter flow depth where the
inlets are on a continuous grade.

5.3.1 Storm Drainage Area Plan

The Fernbank Crossing subdivision has been divided into subcatchments based on the
drainage areas tributary to each inlet of the proposed storm sewer system. The catchment
areas are shown on the Storm Drainage Area Plans provided as Drawings 108180-15-STM in
Appendix D.

5.3.2 Subcatchment Model Parameters

The hydrologic parameters for each subcatchment were developed based on the Land Use Plan
(Figure 2) and the Storm Drainage Area Plan specified above. An overview of the modeling
parameters is provided in Table 5.1. Supporting calculations are provided in Appendix B.

Table 5.1: Hydrologic Modeling Parameters

Catchment Runoff Percent Equivalent Average
Area ID Area Coefficient Impervious Width Slope
(ha) (C) (%) (m) (%)
109b 0.46 0.55 50 100.00 0.50%
624 1.18 0.80 86 53.00 0.50%
625 0.17 0.65 64 18.00 0.50%
627 1.01 0.80 86 53.00 0.50%
628 0.06 0.55 50 16.00 0.50%
629 0.16 0.55 50 40.00 0.50%
630 0.11 0.55 50 30.00 0.50%
632 1.08 0.80 86 88.00 0.50%
633 1.84 0.80 86 120.00 0.50%
634 0.14 0.60 57 28.00 0.50%
638 0.07 0.60 57 25.00 0.50%
639 0.13 0.60 57 40.00 0.50%
641 0.39 0.70 71 50.00 0.50%
642 0.42 0.65 64 48.00 0.50%
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Catchment Runoff Percent Equivalent Average
Area ID Area Coefficient Impervious Width Slope
(ha) (C) (%) (m) (%)
643 0.46 0.65 64 48.00 0.50%
663 0.51 0.55 50 100.00 0.50%
664 0.45 0.65 64 48.00 0.50%
666 0.35 0.65 64 48.00 0.50%
667 0.35 0.70 71 50.00 0.50%
668 0.50 0.55 50 100.00 0.50%
670 0.70 0.65 64 48.00 0.50%
671 0.22 0.65 64 38.00 0.50%
672 0.42 0.55 50 100.00 0.50%
673 0.28 0.65 64 38.00 0.50%
674 0.30 0.65 64 38.00 0.50%
675 0.35 0.65 64 48.00 0.50%
704 0.22 0.65 64 22.00 0.50%
708 0.15 0.65 64 25.00 0.50%
713 0.08 0.55 50 40.00 0.50%
716 0.18 0.55 50 40.00 0.50%
717 0.31 0.65 64 48.00 0.50%
718 0.43 0.55 50 100.00 0.50%
719 0.21 0.65 64 38.00 0.50%
720 0.35 0.65 64 48.00 0.50%
721 0.47 0.65 64 48.00 0.50%
722 0.21 0.55 50 40.00 0.50%
723 0.31 0.65 64 38.00 0.50%
730 0.10 0.60 57 25.00 0.50%
739 0.20 0.55 50 40.00 0.50%
700 0.22 0.65 64 25.00 0.50%
TOTAL 15.6 0.68 68 - -
Infiltration

Infiltration losses for all catchment areas was modeled using Horton’s infiltration equation, which
defines the infiltration capacity of the soil over the duration of a precipitation event using a decay
function that ranges from an initial maximum infiltration rate to a minimum rate as the storm
progresses. The default values for the City of Ottawa [6] were used for all catchments.

Horton’s Equation:
f(t) = fo + (fo — fo)e*®

k =4.14/hr

Initial infiltration rate: f, = 76.2 mm/hr
Final infiltration rate: f. = 13.2 mm/hr
Decay Coefficient:

Novatech
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Depression Storage

The default values for depression storage in the City of Ottawa [6] were used for all catchments.
Residential rooftops were assumed to provide no depression storage.

» Depression Storage (pervious areas): 4.67 mm
» Depression Storage (impervious areas): 1.57 mm

Impervious Values

Impervious (TIMP) values for each subcatchment area were calculated based on the proposed
land use plan (Figure 2) and correspond to the Runoff Coefficients used in the Rational Method
calculations using the equation:

C = 0.90(% IMP) + 0.20(1 — % IMP)

To check that the impervious values used in the design are appropriate, the impervious value
for a typical lot was calculated for each land use and compared to the values used in the design.
The results of this analysis indicate that the Runoff Coefficients and impervious values used in
the stormwater management design are slightly higher than the calculated values and therefore
represent a slightly conservative design. Supporting calculations are provided in Appendix B.

5.3.3 Minor System
Inflows to the storm sewer were modeled based on the characteristics of each inlet.

* For areas where catch basins are located at low points (represented as junctions),
inflows to the storm sewer are based on the ICD specified for the inlet and the maximum
depth of ponding. Storage volumes within the right-of-way are based on the grading
design.

* For areas where catch basins are located on a continuous grade (represented as inlets),
the capture rate is based on the type of grate, the geometry of the road, and the
approach flow. Rating curves for approach flow vs. capture rate were input into the
model using the appropriate tables from the Ottawa Design Guidelines — Sewer:

Design Chart 4.04: Gutter Flow Rate for Barrier Curb with Gutter.

Design Chart 4.06: Gutter Flow Rate for Mountable Curb with Gutter.
Design Chart 4.14: Inlet Capacity for Barrier Curb.

Design Chart 4.15: Inlet Capacity for Mountable Curb.

Appendix 7-A. Type S22 Curb Inlet Catch Basin with Cross Fall fixed at 3%

5.3.4 Major System

The proposed road network was input into the ‘Storm and Sanitary Analysis’ model to calculate
the total inflow into the storm sewers (minor system), and to calculate the overland flows and
flow depths within the right-of-ways (major system).

The roads are represented in the model as open channels. Model input includes:

* Right-of-way cross-sections;
» Length and slope of the road between each high and low point;
» The location of all storm inlets and whether the inlets are in a sag or on-grade.

The elevations used to define the road network are based on the gutter elevations, as opposed
to the centerline of road elevations shown on the Grading Plans.
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5.3.5 Assumptions for Off-Site / Future Development

The ‘Storm and Sanitary Analysis’ model developed for Phase 3 of the Fernbank Crossing
subdivision has to account for inflows from all future phases, as well as inflows from adjacent
development. Where detailed information does not exist, the following assumptions were made
in developing the model:

* Inflows from all future development have been accounted for based on the 5-year peak
flow (10-year peak flow for arterial roads)

 The maximum release rate for the paramedic station and park and ride facility was
established as 150L/s/ha as per the community design plan.

5.3.6 Modeling Files / Schematic

The ‘Storm and Sanitary Analysis’ modeling files and model schematics are provided in
Appendix C. Digital copies of the modeling files and model output for all storm events are
provided on the enclosed CD.

5.4 Results of Hydrologic Analysis

The ‘Autodesk Storm and Sanitary Analysis’ hydrologic/hydraulic model was used to evaluate
the performance of the proposed storm drainage system for the Phase 3 lands tributary to the
South Inlet of Pond 6 and specifically to determine the 100-year hydraulic grade line.

5.4.1 Minor System

The proposed inlet control devices (ICDs) have been sized to allow the capture of the
approximate 5-year peak flow at each inlet to the storm sewer. As a result, there will be
effectively no ponding within the right-of-ways at the end of the 5-year event. The selection of
ICDs takes into account the overland flow that bypasses catch basins on-grade by providing
additional capacity at the downstream inlets. The list of ICD sizes and a comparison of storm
sewer design sheet peak flow results from modeling peak flow results is provided in Table 5.2
and Table 5.3 respectively.
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Table 5.2: Inlet Control Device Sizes and Design Flows

ICD 5-year 5-year 100-year ;ggr Excess
Area ID Structure Orifice RPeak Il FEELS Inlet e
Diameter unoff Capture Runoff Capture Stored and
Rate Rate Rate Rate Bypassed
(mm) (L/s) (L/s) (L/s) (L/s) (L/s)

109b RYCBMH-2 152 51 50 128 59 69
625 CB-119 127 30 29 54 35 19
628 RYCB-34 83 7 7 18 18 0

629 RYCB-33 108 19 19 46 37 9

630 RYCB-32 83 13 13 31 18 13
634 RYCB-39 94 18 18 43 25 18
638 RYCB-31 94 12 12 25 25 0

639 RYCB-30 83 21 20 45 22 23
641 CB-129 200 Lead 78 78 141 100 41

642 CB-132 178 75 74 136 78 58
643 CB-134 178 82 81 148 85 63
663 RYCBMH-4 152 52 52 136 62 74
664 CB-125 178 81 81 147 88 59
666 CB-123 178 63 63 115 79 36
667 CB-121 200 Lead 71 71 128 101 27
668 RYCBMH-3 152 52 52 134 64 70
670 CB-97 200 Lead 120 102 218 107 111
671 CB-96 200 Lead 40 40 74 74 0

672 RYCB-24 152 49 48 120 65 55
673 CB-117 152 51 51 93 59 34
674 CB-115 152 54 54 98 58 40
675 CB-93 152 63 63 115 66 49
704 CB-101 108 39 18 71 22 49
708 CB-111 108 27 22 50 22 28
713 E-34 83 13 13 31 18 13
716 RYCB-28 108 20 19 50 35 15
717 CB-91 200 Lead 57 57 104 74 30
718 RYCB-25 127 49 47 121 51 70
719 CB-90 152 38 38 70 48 22
720 CB-87 152 64 64 115 66 49
721 CB-85 200 Lead 85 84 153 97 56
722 RYCBMH-17 127 21 21 55 51 4

723 CB-113 178 55 55 101 85 16
730 RYCB-38 83 15 14 32 16 16
739 RYCB-21 94 21 21 54 27 27
700 CB-127 152 40 40 72 55 17
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The Rational Method design sheets (Appendix B) were used to calculate the required storm
sewer sizes based on capturing the peak flow at each inlet to the storm sewer for a 5-year
design return period.

Two sets of storm sewer design sheets are included in Appendix B:

» The ‘Standard’ Rational Method design sheets represent the expected 5-year peak flow
in the storm sewers.

 The ‘Fixed Tc¢’ Rational Method design sheets represent the expected 100-year peak
flow in the storm sewers based on the following assumptions and were used to
determine the boundary conditions for the SSA model:

o Eachinlet is restricted to the 5-year peak flow using ICDs;

o During the 100-year event, each inlet will contribute their maximum design flow
(i.e. 5-year peak flow) simultaneously, which is often the case when ICDs
operate at or near their maximum rate for a sustained period of time (i.e. duration
of ponding).

5.4.2 Major System

During the 100-year event, the available static storage within road sags will be utilized and
overland flow will occur as described in Table 5.4. Storm runoff that exceeds the available static
storage will be conveyed overland within the right-of-ways and/or defined drainage easements
to Pond 6. The major system network was evaluated using the ‘Autodesk Storm and Sanitary
Analysis’ model to ensure that the flow depths and velocities conform to City standards.

The results of the 100-year modeling indicate that the overland flow depths on all streets will be
less than 0.30m, the product of depth x velocity will be less than 0.60, and major system flows
will be confined to the rights-of-way with no encroachment onto private property. The model
results for points of maximum overland flow on the site are summarized in Table 5.3. Depths
recorded in this table reflect depths along the model conduits (i.e. the roadways) and not the
depths at the sags.

Table 5.3 also provides the model results for a 20% increase in the 100-year design event. The
results of this stress testing indicate that the overland flow depths for the proposed site will be
less than or equal to 0.30m. Based on these results, the proposed storm drainage system will
not experience any severe flooding even with a 20% increase to the 100-year event. Table 5.4
describes the ponding depths at roadway sags and the spill flows.
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Table 5.3: Maximum Overland Flow Results

Chicago 100-year 4 hour Chicago 100-year 4 hour (+20%)
Location | Static | Peak | oiocu | oo | Velocity | Peak |y | Total | Velocity
Depth dynamic) P ow °pth | xep
(m?/s) (m/s) (m) (m?s) | (m¥s) (m/s) (m) (m?/s)
Catch Basins at Low Points
Ace Street
CB85/86 | 030 | 0.00 | 0.00 0.19 000 | 002 | 016 | 035 | 0.6
CB89/90 | 018 | 001 | 0.20 0.20 004 | 009 | 009 | 024 | 0.02
CB95/96 | 014 | 000 | 0.00 0.08 0.00 | 003 | 005 | 018 | 0.01
Pack Street
CB91/92 | 0417 | 000 | 0.0 0.16 000 | 004 | 005 | 023 | 0.01
Shinny Avenue
CB1151116 | 0418 | 045 | 0.46 0.26 012 | 017 | 047 | 029 | 0.4
CB117/118 | 022 | 0.00 | 0.00 0.17 000 | 015 | 014 | 030 | 0.04
CB121/122 | 016 | 0.06 | 0.18 0.22 004 | 030 | 028 | 027 | 0.08
CB129/130 | 0413 | 004 | 0.27 0.18 005 | 006 | 028 | 021 | 0.6
CB131/132 | 024 | 000 | 0.0 0.21 000 | 001 | 017 | 026 | 0.04
CB133/134 | 024 | 000 | 0.00 0.15 0.00 | 000 | 0.00 | 020 | 0.00
Haliburton Heights
CB97/98 | 020 | 000 | 0.00 0.17 0.00 | 001 | 025 | 022 | 006
Slapshot Way
CB101/102 | 0413 | 0.11 | 041 0.20 008 | 026 | 040 | 023 | 0.09
CB127/128 | 0.08 | 004 | 045 0.13 006 | 011 | 055 | 016 | 0.09
Rover Street
CB123/124 | 0418 | 010 | 0.46 0.24 011 | 014 | 043 | 027 | 0.11
CB 1251126 | 0.04 | 0.03 | 0.10 0.09 001 | 012 | 016 | 012 | 0.2
Catch Basins on Continuous Grade
Ace Street
cBs7/g8 | - | 004 | 052 | 004 | 002 | 007 | 028 | 005 | 001
Pack Street
cB93/94 | - | 004 | 049 | 005 | 002 | 007 | 052 | 006 | 003

High Points with Spill

Haliburton Heights

8+350 | - [ o011 | 041 | 013 | 005 | 026 | 040 | 015 | 0.6
Shinny Avenue

4+345 - 015 | 046 0.08 004 | 017 | 047 | 011 | 005

4+505 - 0.06 | 0.8 0.08 001 | 030 | 028 | 011 | 003

4+605 - 004 | 027 0.05 001 | 033 | 130 | 008 | 010
Slapshot Way

6+095 - | 004 | o045 0.05 002 | 011 | 055 | 008 | 0.05
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Table 5.4: Major System Storage Summary
Top of Ma).( Ma)_( Model Results Model Results

Structure Grate PStat!c Stat!c (5yr Event) 100yr Event) :

D Elevation ondlpg Ponding Depth | Storage | Depth Storage Spill

(m) Elevation Volusrne Used Used Used Used Flow

(m) (m°) (m) (m?) (m) (m?) (L/s)

CB 115/116 | 104.31 104.49 19.28 0.01 0.02 0.26 19.28 146
CB 117/118 | 104.48 104.70 35.75 0.00 0.00 0.17 27.63 0
CB 121/122 104.70 104.86 17.86 0.00 0.00 0.22 17.86 62
CB 129/130 | 104.88 105.01 6.91 0.00 0.00 0.18 6.91 41
CB 131/132 104.97 105.21 43.39 0.04 7.23 0.21 37.97 0
CB 133/134 | 105.07 105.31 47.64 0.01 0.12 0.15 29.77 0
CB 127/128 | 104.53 104.61 3.02 0.00 0.00 0.13 3.02 37
CB 125/126 | 104.39 104.43 2.44 0.00 0.00 0.09 2.44 41
CB 123/124 | 104.82 105.00 23.21 0.02 2.58 0.24 23.21 99
CB 101/102 103.60 103.73 5.58 0.00 0.00 0.20 5.58 109
CB 97/98 103.74 103.94 25.96 0.03 0.53 0.17 22.07 0
CB 95/96 103.27 103.41 9.42 0.00 0.00 0.08 5.38 0
CB 91/92 103.15 103.32 7.61 0.00 0.00 0.16 7.16 0
CB 89/90 103.14 103.32 15.36 0.00 0.00 0.20 15.36 12
CB 85/86 103.00 103.30 59.33 0.00 0.00 0.19 37.58 0
RYCBMH-1 103.07 103.30 0 0.00 0 0.29 0 27
RYCBMH-2 103.16 103.30 0 0.00 0 0.24 0 69
RYCBMH-3 104.01 104.14 0 0.00 0 0.23 0 68
RYCBMH-4 104.79 104.87 0 0.00 0 0.17 0 73
RYCB-21 105.31 105.31 0 0.00 0 0.07 0 26
RYCB-24 103.26 103.46 0 0.00 0 0.29 0 55
RYCB-25 103.08 103.28 0 0.00 0 0.30 0 69
RYCB-30 105.06 105.06 0 0.00 0 0.05 0 22
RYCB-33 104.48 104.50 0 0.00 0 0.11 0 22
RYCB-38 105.25 105.35 0 0.00 0 0.16 0 16
RYCB-39 105.28 105.40 0 0.00 0 0.17 0 18

5.4.3 Hydraulic Grade Line

Downstream Boundary Condition — Cope Drive Storm Sewer

The proposed Phase 3 development will have a higher imperviousness than originally
accounted for in the design of the Cope Drive storm sewer as outlined in the Fernbank Crossing
Phases 1 & 2 SWM report (Novatech, July 2012). To provide a 5-year level of service for
Phase 3, the minor system capture rate has increased and the peak flow entering the existing
Cope Drive storm sewer will be higher for both the 5-year and 100-year events - refer to
Section 5.4.4.

The previously approved Autodesk SSA model for Phases 1 and 2 was updated to reflect the
higher flows from Phase 3 and re-evaluate the 100-year HGL in the Cope Drive storm sewer.
For the Phase 3 SSA model, the 100-year boundary condition water levels at Cope Drive were
established based on the worst-case (highest elevation) condition of:
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Condition 1: The pipe obvert where the storm sewer connects to the trunk sewer under
Cope Dirive;

Condition 2:  The HGL in the Cope Drive storm sewer, as calculated using the storm
sewer design sheet (fixed 10 minute time of concentration - represents the
controlled 100-year minor system flow) — refer to Appendix B; or

Condition 3:  The modeled HGL for Cope Drive from the updated SSA model for Phases 1

and 2.

From this evaluation, the boundary elevations at Cope Drive for the Phase 3 model have been
established as follows:

MH 363:
MH 341:

102.11m (Condition 2)
100.17m (Condition 3)

HGL Analysis Results — Phase 3

The results of this analysis were used to ensure that a minimum freeboard of 0.30m is provided
between the 100-year HGL and the designed underside of footing elevations. The 100-year
HGL is indicated on the Plan and Profile Drawings (submitted separately). The 100-year HGL
elevations at each storm manhole with the respected range of underside of footing elevations
and obvert of pipes are provided below in Table 5.5.

Table 5.5: 100-year HGL Elevations

Obvert TIG HGL Sur- Clearance | Minimum
MH ID Street Elevation | Elevation | Elevation | charge | from T/G USF
(m) (m) (m) (m) (m) (m)
309 Haliburton Heights 101.33 103.86 101.41 0.08 2.45 101.71
343 Ace Street 99.69 103.09 100.63 0.94 2.46 100.93
345 Ace Street 101.76 104.26 101.46 0.00 2.80 101.76
347 Ace Street 100.12 103.46 100.98 0.86 2.48 101.28
349 Pack Street 101.06 104.47 101.26 0.20 3.21 101.56
351 Ace Street 100.37 104.05 101.28 0.91 277 101.58
353 Haliburton Heights 101.72 104.86 101.42 0.00 3.44 101.72
357 Slapshot Way 102.50 104.65 102.27 0.00 2.38 102.57
359 Rover Street 102.99 105.24 102.56 0.00 2.68 102.86
373 Shinny Avenue 102.25 104.40 102.24 0.00 2.16 102.54
375 Shinny Avenue 102.44 104.76 102.39 0.00 237 102.69
377 Shinny Avenue 102.59 104.98 102.49 0.00 2.49 102.79
379 Shinny Avenue 102.73 104.99 102.62 0.00 237 102.92
381 Shinny Avenue 102.79 105.14 102.70 0.00 2.44 103.00
383 Shinny Avenue 102.97 105.23 102.92 0.00 2.31 103.22
385 Shinny Avenue 102.99 105.26 102.98 0.00 2.28 103.28
387 Shinny Avenue 103.10 105.17 103.07 0.00 2.10 103.37
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Obvert TIG HGL Sur- Clearance | Minimum
MH ID Street Elevation | Elevation | Elevation | charge | from T/G USF
(m) (m) (m) (m) (m) (m)
389 Shinny Avenue 103.33 105.46 103.17 0.00 2.29 103.47
391 Maintenance 99.55 103.19 100.40 0.85 2.79 100.70
Easement
393 Ace Street 101.59 103.91 101.46 0.00 2.45 101.76
395 Ace Street 99.75 103.18 100.73 0.98 2.45 101.03
397 Pack Street 100.55 103.94 101.57 1.02 2.37 101.87
399 Haliburton Heights 101.17 104.22 101.44 0.27 2.78 101.74
417 Slapshot Way 100.50 103.87 101.40 0.90 2.47 101.70
421 Slapshot Way 102.58 104.86 102.56 0.00 2.30 102.86

5.4.4 Comparison to Previous Studies

While all flow from the site eventually discharges to Pond 6, the infrastructure immediately
downstream must also be checked to determine if it has the capacity to convey the proposed
conditions flows to the pond. Table 5.6 summarizes the proposed flows as they compare to
previous studies.

Table 5.6: Comparison to Previous Studies

Phase 1&2 SWM Report
Comparison Proposed Flows (L/s) (Lis) &
Location
Minor System | Major System | Minor System | Major System
MH 363 1563 127 1490 1650
MH 341 1165 95 710 530

While the minor system results are increased at MH 341 compared to what had previously been
assumed, the total increase to the minor system is 528L/s. As shown in the fixed time of
concentration storm sewer design sheet (included in Appendix B), the pipe, even under 100-
year conditions, has additional capacity of 148 L/s. As such, we can expect that the downstream
sewer will exceed capacity by 380 L/s in the 100-year storm. This additional flow was assessed
using the approved Phase 1 and 2 SSA model and determined a small increase in HGL as a
result of the additional flow. This increased does not have any adverse effect on the upstream
or downstream pipe system and does not change established minimum USF elevations in
Phase 1. The increase in HGL did, however, necessitate using the Phase 1 and 2 model HGL
as the boundary condition for the Phase 3 model at MH 341.

With respect to flows entering Pond 6, they are being significantly reduced as a result of greater
than anticipated storage within the proposed subdivision. Comparing the total runoff volumes
between the SSA model and IBI's SWMHYMO model used to design the pond, the SWMHYMO
model had a runoff volume of 11,139m?® and the SSA model has a runoff volume of 11,245m?3,
which is an increase of 106m?3, or less than 1%. This small increase is within the tolerance of the
model. Consequently, Pond 6 will not be adversely affected by any changes in the design.

In addition to the flows reported in Table 5.6, there is major system overland drainage during the
100-year storm to the future Phase 4 area in the amount of 103 L/s east of Haliburton Heights
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and 26 L/s south of Slapshot Way. These flows are much reduced from the existing conditions
flows in these areas and as such are not anticipated to cause adverse impacts downstream
before Phase 4 is developed. During the Phase 4 development process, these flows will be
considered and incorporated during the detail design modelling of that phase.

Overall, during the 100-year storm, the average site release rate through the minor system is
175L/s/ha and the major system release rate is 23L/s/ha. During the 5-year storm, the average
site release rate through the minor system is 135 L/s/ha.

6.0 CHANGES FROM FERNBANK COMMUNITY DESIGN PLAN

Changes in the proposed storm sewer system are defined as minor on page 83 of the Fernbank
Master Servicing Study [2] and do not require an amendment to the Environmental Assessment
since the results do not appreciably change the expected net impacts associated with the
project. A full summary of the changes can be found in the Phase 3 Servicing Design Brief.

7.0 EROSION AND SEDIMENT CONTROL

Erosion and sediment control measures will be implemented during construction in accordance
with the “Guidelines on Erosion and Sediment Control for Urban Construction Sites”
(Government of Ontario, May 1987). Details are provided on the Erosion and Sediment Control
Plan (108180-15-ESC) provided in Appendix D.

» All erosion and sediment control measures are to be installed to the satisfaction of the
engineer, the municipality and the conservation authority prior to undertaking any site
alterations (filling, grading, removal of vegetation, etc.) and remain present during all
phases of site preparation and construction.

* A qualified inspector should conduct daily visits during construction to ensure that the
contractor is working in accord with the design drawings and that mitigation measures
are being implemented as specified.

0 A light duty silt fence barrier is to be installed in the locations shown on the
Erosion and Sediment Control Plan.

o Straw bale barriers are to be installed in drainage ditches that will remain open
as part of Phase 1 development.

o Filter cloth is to be placed above the grates of all catch basins and structures
within the construction area.

o After complete build-out, all sewers are to be inspected and cleaned and all
sediment and construction fencing is to be removed.

» The contractor shall ensure that proper dust control is provided with the application of
water (and if required, calcium chloride) during dry periods.

» The contractor shall immediately report to the engineer or inspector any accidental
discharges of sediment material into any ditch or sewer system. Appropriate response
measures shall be carried out by the contractor without delay.

» The contractor acknowledges that failure to implement erosion and sediment control
measures may result in penalties imposed by any applicable regulatory agency.

Novatech Page 23



Stormwater Management Report Fernbank Crossing — Phase 3

8.0 CONCLUSIONS AND RECOMMENDATIONS

The servicing design generally conforms to the conclusions and recommendations outlined in
the Fernbank Master Servicing Study and the Fernbank Environmental Management Plan both
of which were approved by Ottawa City Council on June 24, 2009.

The conclusions based on the results of the stormwater management analysis are as follows:

Storm Drainage / Conveyance

o Storm sewers (minor system) have been designed to convey the greater of:

o The uncontrolled 5-year peak flow, or
o The controlled 100-year peak flow.

e Inflows to the minor system will be controlled using inlet control devices (ICDs). Where
possible, pairs of road catch basins will be interconnected where possible.

e The site has been graded to provide an overland flow route along the road network.

e Overland flows during the 100-year event will not exceed a maximum flow depth of
0.30m within the right-of-way. The product of depth x velocity will be less than 0.6.

e A minimum clearance of 0.30m will be provided between the 100-year hydraulic grade
line (HGL) and the designed underside of footing elevations.

Stormwater Management

e Water quality and quantity control for the Fernbank Crossing subdivision will be provided
by Fernbank Pond 6 located at the headwaters of the Monahan Drain.

e Pond 6 will control post-development flows to the Monahan Drain to pre-development
levels for all storms up to and including the 1:100 year event.

e Pipes connecting rear yard catch basins will be perforated to promote infiltration and
reduce the volume of storm runoff to Pond 6.

The preceding report is respectfully submitted for review and approval. Please contact the
undersigned should you have questions or require additional information.

NOVATECH

Prepared by e Reviewed by

Py
y ?‘0$E.‘JSIO,~“4

&g S
B.U. £ ORENDORFF
100154183

Bryan Orendorff, M.A.Sc., P.Eng. Michael Petepiece, P.Eng.
Water Resources Engineer Project Manager
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97. SwW1
98. SW2
99. SW3
100. SW4

Stormwater Management

The Owner shall provide to the General Manager, Planning and Growth
Management any and all stormwater reports that may be required by the
City for approval prior to the commencement of any works in any phase
of the Plan of Subdivision. Such reports shall be in accordance with any
watershed or subwatershed studies, conceptual stormwater reports,
City or Provincial standards, specifications and guidelines. The reports
shall include, but not be limited to, the provision of erosion and
sedimentation control measures, implementation or phasing
requirements of interim or permanent measures, and all stormwater
monitoring and testing requirements. All reports shall be to the
satisfaction of the General Manager, Planning and Growth Management.

(a) Prior to the commencement of construction of any phase of this
Subdivision (roads, utilities, any off site work, etc.) the Owner shall:

i. have a Stormwater Management Plan and an Erosion and
Sediment Control Plan prepared by a Professional Engineer
in accordance with Current Best Management Practices,

ii. have said plans approved by the General Manager, Planning
and Growth Management, and

iii. provide certification to the General Manager, Planning and
Growth Management through a Professional Engineer that
the plans has been implemented.

(b) Any changes made to the Plan shall be submitted to the satisfaction
to the City of Ottawa and the Conservation Authority.

(c) The Owner shall implement an inspection and monitoring plan to
maintain erosion control measures.

On completion of all stormwater works, the Owner shall provide
certification to the General Manager, Planning and Growth Management
through a Professional Engineer that all measures have been
implemented in conformity with the approved Stormwater Site
Management Plan.

Prior to the registration, or the making of an application for a Ministry of
Environment Certificate of Approval for any stormwater works,
whichever event first occurs, the Owner shall prepare a Stormwater
Site Management Plan in accordance with a Conceptual Stormwater
Site Management Plan (specified by title of plan, date). The Stormwater
Site Management Plan shall identify the sequence of its implementation
in relation to the construction of the subdivision and shall be to the
satisfaction of the General Manager, Planning and Growth Management
and the (Specify) Conservation Authority.
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101. SW5

102. SW6

103. SW7

104. SW8

105.

The Owner shall maintain the stormwater management pond in
accordance with the recommendations of the Stormwater Management
Plan and to the satisfaction of the General Manager, Planning and
Growth Management until such time as the stormwater management
pond has been given Final Acceptance and assumed by the City of
Ottawa.

The Owner shall design and construct, as part of the stormwater
management infrastructure, at no cost to the City, a monitoring facility or
facilities and vehicular access to the satisfaction of the General
Manager, Planning and Growth Management.

The Owner agrees that the development of the Subdivision shall be
undertaken in such a manner as to prevent any adverse effects, and to
protect, enhance or restore any of the existing or natural environment,
through the preparation of any storm water management reports, as
required by the City. All reports are to be approved by the General
Manager, Planning and Growth Management prior to the
commencement of any Works.

The Owner covenants and agrees that the following clause shall be
incorporated into all agreements of purchase and sale for the whole or
any part of a lot or block on the Plan of Subdivision, and registered
separately against the title:

“The Owner acknowledges that some of the rear yards within this
subdivision are used for on-site storage of infrequent storm events. Pool
installation and/or grading alterations on some of the lots may not be
permitted and/or revisions to the approved Subdivision Stormwater
Management Plan Report may be required to study the possibility of
pool installation on any individual lot. The Owner must obtain approval
of the General Manager, Planning and Growth Management of the City
of Ottawa prior to undertaking any grading alterations.”

The Owner shall acknowledge and agree in the subdivision agreement
that the agricultural tile drains encountered during construction shall be
decommissioned/removed in accordance with the direction provided in
the Fernbank Community Design Plan Environmental Management
Plan, as approved by Council June 24, 2009.

22

OTTAWA
Planning

OTTAWA
Planning

OTTAWA
Planning

OTTAWA
Legal

OTTAWA
Planning



106.

107.

108.

109.

The Owner acknowledges and agrees that prior to early servicing and
prior to final approval and registration, a detailed stormwater site
management plan in accordance with the Fernbank Community Design
Plan, Master Servicing Study and Environmental Management Plan, as
approved by Council June 24, 2009 shall be prepared and accepted by
the City of Ottawa and Rideau Valley Conservation Authority. The final
design shall satisfy the requirements for the receiving stream flow
quantity and quality as they relate to natural channel design and the
protection of fish habitat and maintenance of the existing hydrological
characteristics. The final design shall also account for upstream
drainage, including areas serviced by agricultural tiles drains in
accordance with the Fernbank Community Design Plan, Master
Servicing Study and Environmental Management Plan, as approved by
Council June 24, 2009

Prior to early servicing and final approval and registration, the Owner
shall provide an implementation/staging plan that clearly describes the
coordination between the construction of the Pond 6 stormwater
management facility and its outlet, related stormwater infrastructure and
the undertaking of modifications and improvement works to the
Monahan Drain as described in Section 11.9, 11.9.1 & 11.9.2 of the
Fernbank Community Design Plan Environmental Management Plan, as
approved by Council June 24, 2009.

The Owner acknowledges and agrees that the proposed stormwater
Pond identified as Pond 6 and the outlet to the downstream Monahan
Drain shall require an application and approval under Ontario
Regulation 174/06 under Section 28 of the Conservation Authorities Act
“Development, Interference with Wetlands and Alterations to Shorelines
and Watercourses Regulation” prior to undertaking said works. Any
applications received in this regard would be assessed within the
context of approved policies for the administration of the regulation,
including those for the protection of fish habitat.

The Owner acknowledges and agrees that the design and construction
of the stormwater management facility identified as Pond 6 requires the
concurrence and coordination with the adjacent landowner to the west.
The Owner shall provide the General Manager, Planning and Growth
Management written verification from the abutting owner that there is an
agreement with respect to design and construction of Pond 6.
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110.

111.

Prior to early servicing and final approval and registration, a report
documenting the process for undertaking the construction of the
stormwater management facility identified as Pond 6 in coordination
with the adjacent landowner to the west shall be prepared to the
satisfaction of the Rideau Valley Conservation Authority and the City of
Ottawa.

The Owner acknowledges and agrees that the stormwater
management facility identified as Pond 6 is constructed and operational
prior to the commissioning of the stormsewers within the plan of
subdivision.
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Stormwater Management Report

Fernbank Crossing — Phase 3

Appendix B
SWM Calculations & Design Sheets

Typical Storm Sewer Design Sheet
Fixed Tc Storm Sewer Design Sheet
Catch basin Inlet Curves

Typical Lot Impervious Calculations
Water Balance Calculations

Novatech



Fernbank Crossing (Phase 3)- Storm Sewer Design Sheet ( Traditional Rational Method )

M:\20081108180\DATA\Calculations\STM\20150708-Storm Design Sheet Phase 3 (Traditional Rational Methad). xisx
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LOCATION AREA 3 FLOW PROPOSED SEWER
: | oFE Py Weihisd I e Time of Rain Intensity | pd _ e e B
Location From ‘Mixed _ ic Po oad “ront ont | Rear | : Runoff | 278 AR | 278 AR | COncentration (mm/hr) Peak Flow Total Peak | Pipe | Size Grade | Length | Capacity |\, . | of | Q/Qful
node | Tonode | Use | MediumBlock | Row Yards | Yard | Yard | Yard | TotalArea | Coefficient ' Syr  q0yr ] Flow (Q) < | Flow
0.80 0.80 0.90 0.80 | 040 0.20 0.65 055 | 070 0.60 (ha) (Ls) (Us) Type | (mm) | (%) (m) (I's) (m/s) | (min)| (%)
[South Outlet | I 1 N B o I e Lo g
0.46 0.46 0.65 0.83 0.83 104.2 86.6
64 B S (SR S Geiial B NS (R et = 86.6 PVC | 450 | 019 | 1235 | 1296 | 079 | 261 | 66.8%
L 4 oes e _ I R N [ oo | ] 0.00 0.00 0.0 | )
633,832,739, | 357 387 e — - [ Lo G S o = 7258 1 7258 |conc| soo | 020 | 415 | 8ass | 128 | 0.54 | 85.9%
730 | | 0.00 0.00 0.00 0.0 Bl e
= 1 1 = —— . . il B I R
642 387 385 | | OAd 04 965 075 [ GHF e 7905 1 1905 |conc| e00 | 020 | 518 | 8446 129 | 067 | 93.6%
_| | 0.00 0.00 0.00 o 00 ) ] i
0.00 0.00 0.00 8.57 896 768.0
1 < z - - ] | 00 0.20 10.8 8446 1.29 0.14 90,9%
385 383 | ] Sos e St o 7680 |CONC| o 2 6
R | | ) .0C ) 00 | | |
534 383 419 l | 0.14 gcle 0.60 0.23 8.81 8—9—0— ?8—4—3— 784.3 CONC 900 0.25 83 9443 1.44 0.11 83.1%
) . | | 0.00 0.00 oo | 1342 | 0.0 | ) |
| 0.39 0.29 0.70 0.76 957 88.6 B48.1
i =k b = e taE L NC| 800 0.25 66.9 944 3 1.44 0.78 89.8%
641 419 | 381 ‘ . i = - 848.1 co o| :
[ ' ' 0.35 0.35 0.65 0.63 0.63 104.2 65.9 |
66 3 98 p6a | 05 . / . pvc | 375 | 025 | 933 915 080 | 194 | 721%
o ] B 0.00 000 | 000 0.0 i
639 381 | 379 : g1 | 019 0.60 922 | 1049 859 i 894.6 CONC| 975 | 024 | 259 | 11454 | 149 | 029 | 78.1%
- 0.00 000 | 000 0.0 ]
627 a7eA 379 et | 1 80 225 | 25 ody L1083 240 2340 |conc| s00 | 025 | 75 3203 110 | 011 | 731%
I 0.00 0.00 0.00 10.00 " 0.0 |
' 0.35 0.35 0.70 0.68 13.34 14,59 | 840 1132.9 :“ !
: e ;] 050 0.25 553 1424 .4 1.59 0.58 79.5%
667 are | a7y e s s o 11329 |coNnc| 1 2 6
' [ 017 | 018 0.35 0.65 0.63 0.63 1517 83.0 524 I
625, 63 30 4 S S —— . . P 300 1.00 40.0 100.9 1.38 0.48 51.9%
25, 638, 6 23 ar7 o 5 i ot 2 52.4 Ve 6
673 377 375 L gt e i B i B8 L 11834 |CONC| 1200 | 017 | 801 | 1677.0 | 144 | 0.93 | 70.6%
0.00 0.00 0.00 15.65 | 0.0
| 0.00 0.00 | 0.0¢ | |
674, 629 375 373 0.30 0.16 94& 0.67 0.8% 19,37 1658 758 t 12107 1210.7 CONC| 1200 0.18 110.5 1725.6 1.48 1.25 70.2%
0.00 _ 0.00 | 0.00 16.58 0.0
624 373 373 L. 148 0,80 e 1600 it 7 £ 34 2734 |conc 600 | 025 | 75 3203 110 | 011 | 85.4%
| | 0.00 0.00 0.00 10.00 0.0
' ' 0.31 0.06 0.37 0.68 0.70 18.70 17.83 75.4 1410.0 |
+ 1 1 K 589 24902 1.68 0.58 56.6%
723, 628 373 | 363 o o L 1 14100 |conc| 1350 | 020
0.21 021 0.65 038 | 614 78.96 726 3458
108 363 361 1723.3 CONC 1350 1.74 786 73449 497 0.26 23.5%
0.00 000 | 15.08 18.96 | 850 | 12778 _ ’
1092 381 | 341 e i 0.85 ont 1 S0 St . s 17515 |cONc| 1350 | 174 | 811 | 73449 | 497 | 027 | 238%
0.00 000 | 1503 19.22 843 | 12666 ‘
708 308 | 417 0:25 0'2-5 0.65 p-'45 0:45 19'0-0 i 104.2 A7 471 PVC 300 0.65 476 81.3 1.11 0.71 57.9%
0.00 0.00 0.00 10.00 0.0
700, 699, 663 421 357 0.18 0'-61 U_.?? 0--'5? 126 1-'26 10.00 104.2 1311 1311 PVC 450 0.35 42.8 176.0 1.07 0.67 74 5%
0.00 0.00 0.00 10.00 0.0
664 359 357 045 045 0.85 0.81 0.81 1050 152 | 647 84.7 PVC | 375 | 050 | 999 | 1293 113 | 147 | 655%
0.00 0.00 0.00 10.00 0.0
704, 668 37 417 8% | 820 bt D58 19¢ [ B2 L2 ik LT 337 |coNc| 525 | 239 | 812 | 6936 | 310 | 044 | 452%
0.00 0.00 0.00 11.47 0.0
417 | 351 9,00 0.00 0.00 3.68 1180 ol 2003 350.5 CONC| 675 | 060 | 328 | 6793 184 | 030 | 516%
0.00 0.00 0.00 11.80 | 0.0




Fernbank Crossing (Phase 3)- Storm Sewer Design Sheet ( Traditional Rational Method )

LOCATION AREA ] FLOW R PROPOSED SEWER
T ParkN'Ride | Arterial | | Hydro | Singles | Singles | Towns | Towns Weighted | ingivi | Accum | . Timeof Raio lowasity 0 5 L 32y e fndiiil . | Full Flow| Tme.
node | Tonode | Use | MediumBlock | Row " | vards | Yard | Yard | Yard | TotalArea | Coefficient Syr  10yr Flow (Q) Flow
0.80 ~ 0.80 0,90 060 | 040 0.20 0.65 055 | 070 | 0.0 (ha) (Us) (Lis) Type | (mm) | (%) (m) (Us) (m/s) | (min)| (%)
0.00 0.00 0.00 0.00 10.00 0.0
% 309 } . L L L | | 09480 000 | 000 | 1000 | 0.0 pvC | 300 | 1.00 ; 1009 | 138 | 077 | 0.0%
_ _ [ _ ] [ _ - I _ _ | 000 000 | 000 | 1000 0.0 | i | _ il Riiall
670 399 351 | | | | 450 | | | | 9dd 055 e | 16 ) 0Ty o 1209 126.9 pPvC | 450 | 100 | 805 | 2974 181 | 074 | 426%
, _ _ _ _ _ _ _ | oo0 000 | 000 | 1077 0.0 =™ _ | MR SRR
671,672 351 347 | | | | 022 @ 842 | | | Qb4 4.8 104 | =@ | 1220 20 SEE1 562.1 conc| 750 | 038 | 811 | 7159 | 157 | oss | 785%
| l | . | | 000 600 | 0.00 12.20 0.0 o i (R | 1
349 | 397 | | - | . 9g0 3 obe | Gy L A ag_ 0.0 PVC | 300 | 150 | 348 | 1236 | 169 | 034 | 00%
- | | | | | | | 000 0.00 10.00 | 00§ : |
675,717 397 | 347 aee | | | | 0688 | 119 | %19 e | Hes 1221 | 4224 PVC | 450 | 052 | 1085 | 2145 | 131 | 1.38 | 56.9%
| | | ) |} 0.00 0.00 10.34 | L | o
= 4 { { ! — e | ] —— | 1 L] % -
713,719,716, 718 347 | 395 | bay | Hod nar | 148 | 882 ki a4 | 7768 7789 |conc 900 | 034 | 742 | 11012 | 168 | 074 | 70.7%
L % i el el | _ _I _ _ _ _ _ = 000 | 0.00 13.06 | oo | _ _ _
ags | 343 | | | | - - - | ! L 8% aub. | 8es 150 ge | | 7552 7552 |conc| so0 | o050 | 94 | 13354 | 203 | 008 | 56.6%
| 0.00 0.00 | 13.80 [ | oo 1 ) [
345 | 393 | | T [ kit L . ... S R | &b 0.0 PVC | 300 | 065 | 269 | 813 111 | 040 | 0.0%
| | 0.00 0.00 | 1000 | | 0.0 | | | |
720,721 393 343 0.8z L 140. | 146, | 1040 L 1514 151.3 pvc | 4s0 | o0 | 1087 | 2304 140 | 130 | 65.7%
| 000 | 000 | 1040 | 0.0 | 4
343 391 | | | | | | _ iy § pol 1 in | o L i 8823 |conc| soo | o037 | 383 | 11488 | 175 | 038 | 76.8%
. . 0.00 000 | 0.0 13.88 0.0 e |l |
108b,722 391 341 s 1 i st _ § oo [ dad L Sl NEVS 9576 |conc| soo | o040 | 482 | 11944 | 182 | 044 | 80.2%
= | _ _ ‘ _ _ 0.00 000 | 000 14.24 0.0 _
110 as1A 341 | 1 | L_&de | ‘ - | 212 | 000 Sas ) S S L AR 3684 |conc! 675 | 025 | 125 | 4385 | 119 | 0.18 | 84.0%
| | | 0.00 0.00 0.00 10.00 0.0 | |
| | | = I i o I I ——— 1 | ) |
| 028 0.28 0.65 0.51 21.90 19.49 714 1863.3
728,729 341 339 = | 52 oo 2138 s e B 28188 [CONC| 1650 | 040 | 678 | 60137 | 272 | 041 | 46.0%
G275 AR WHERE . O = PEAK FLOW N LITRES PER SECOND (LUS) = (M ARCS)S00T2) WHERE Q= CAPACITY (US) Project Fermbank Crossng (1087180-15)]
A= AREA IN HECTARES (ha) n = MANNING COEFFICIENT OF ROUGHNESS (0.013) Designed: LRW
I = RAINFALL INTENSITY IN MILLIMETERS PER HOUR (mmhr) A= FLOW AREA (m2) Checked: MAB
R = WEIGHTED RUNOFF COEFFICIENT Date: July 13 2015

M. A. BISSETT
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Fernbank Crossing - Storm Sewer Design Sheet ( Fixed Tc)

LOCATION AREA FLOW PROPOSED SEWER
Park N' Ride Arterial H Singles | Singles | Towns | Towns Weighted | Weighted Rain Intensity Time
. ydro Peak Flow | Peak Flow . . .. | Full Flow
Location From Mixed | Paramedic Post | Road | Schools | Parks | "o | Front Rear | Front | Rear | Total Area  TotalArea |  Runoff Runoff | 2.78 AR | 278 AR (mm/hr) (0min) | (15min) | Total Peak Pipe | Size | Grade | Length | Capacity Velocry of | Q/Qfull
node | Tonode | Use | Medium Block ROW Yards | Yard Yard | Yard | (10min) | (15min) | Coefficient | Coefficient 5yr 10yr Flow (Q) Flow
0.80 0.80 0.90 0.60 0.40 0.20 0.65 0.55 0.70 0.60 (ha) (ha) (10 min) (15min) | (10 min) | (15min) | (10 min) | (15 min) | (10 min)| (15 min)|  (L/s) (L/s) (L/s) Type | (mm) (%) (m) (I/s) (m/s) | (min.)| (%)
South Outlet
5.15 3.90 1.36 9.05 1.36 0.74 0.55 18.50 208 | 10419 | 83.56 1927.66 | 173.75 o
107 FUT 363 0.00 0.00 0.00 0.00 12214 9788 000 2101.4 CONC| 1350 | 020 | 588 | 24902 | 169 | 058 | 84.4%
0.22 0.22 0.00 0.65 0.00 0.40 0.00 | 104.19 | 83.56 41.42 0.00 o
105 391 363 0.82 518 6.00 0.89 1478 0.00 2214 9785 | 180575 0.00 1847.2 CONC| 1050 | 050 | 1204 | 2014.4 | 225 | 0.89 | 91.7%
0.42 0.09 0.42 0.09 0.65 0.55 0.76 0.14 | 104.19 | 83.56 79.08 11.50 o
101 371 369 0.00 0.90 0.00 0.00 12214 9788 0.00 90.6 PVC | 375 065 | 535 | 1475 129 | 069 | 61.4%
0.00 0.00 0.00 0.00 0.00 0.00 | 104.19 | 83.56 0.00 0.00 o
369 367 0.00 0.90 0.00 0.00 12214 9788 0.00 90.6 CONC| 450 020 | 509 | 133.0 0.81 | 1.05 | 68.1%
0.35 0.18 0.35 0.18 0.65 0.55 0.63 0.28 | 104.19 | 83.56 65.90 23.00 N
102 367 365 0.00 0.90 0.00 0.00 12214 9788 0.00 179.5 CONC| 600 0.15 | 59.8 | 248.1 0.85 | 117 | 72.3%
1.39 1.39 0.00 0.80 0.00 3.09 0.00 | 104.19 | 83.56 32210 |  0.00 N
103 365A | 365 0.00 0.90 0.00 0.00 12214 9788 000 3221 CONC| 600 030 | 87 350.8 120 | 012 | 91.8%
0.18 0.08 0.18 0.08 0.65 0.55 0.33 0.12 | 104.19 | 83.56 3389 | 10.22 o
104 365 363 0.00 0.90 0.00 0.00 12214 9788 000 545.7 CONC| 825 0.15 | 66.1 | 580.0 1.05 | 1.05 | 94.1%
0.20 0.20 0.00 0.65 0.00 0.36 0.00 | 104.19 | 83.56 37.66 0.00 o
108 363 361 0.00 0.90 0.00 0.00 12214 9788 0.00 4531.9 CONC| 1350 | 174 | 786 | 73449 | 497 | 026 | 61.7%
0.34 0.36 0.34 0.36 0.65 0.55 0.61 0.55 | 104.19 | 83.56 64.01 45.99 N
109 361 341 0.00 0.90 0.00 0.00 12214 9788 0.00 4641.9 CONC| 1350 | 1.74 | 811 | 73449 | 497 | 027 | 63.2%
3.23 1.67 3.23 1.67 0.65 0.55 5.84 255 | 104.19 | 83.56 608.13 213.36 N
111 FUT 341 0.00 0.90 0.00 0.00 12214 9788 0.00 821.5 CONC| 825 188 | 862 | 20533 @ 3.72 | 0.39 | 40.0%
212 2.12 0.00 0.60 0.00 3.54 0.00 | 104.19 | 83.56 368.44 0.00 N
110 341A | 341 0.00 0.90 0.00 0.00 12214 9788 0.00 368.4 CONC| 675 025 | 125 | 4385 119 | 0.18 | 84.0%
0.18 0.18 0.00 0.65 0.00 0.33 0.00 | 104.19 | 83.56 33.89 0.00 N
112 341 339 0.00 0.90 0.00 0.00 12214 9788 0.00 5865.8 CONC| 1650 | 040 | 67.8 | 60137 | 272 | 041 | 97.5%
0.11 0.11 0.00 0.65 0.00 0.20 0.00 | 104.19 | 83.56 20.71 0.00 N
113 339 337 0.00 0.90 0.00 0.00 12214 9788 0.00 5886.5 CONC| 1800 | 025 | 452 | 59959 | 228 | 0.33 | 98.2%
0.29 0.29 0.00 0.65 0.00 0.52 0.00 | 104.19 | 83.56 54.60 0.00 N
114 337 335 0.00 0.90 0.00 0.00 12214 9788 0.00 5941.1 CONC| 1800 | 025 | 50.8 | 59959 | 228 | 0.37 | 99.1%
2.83 2.83 0.00 0.60 0.00 472 0.00 | 104.19 | 83.56 49184 | 0.0 o
115 335A | 335 0.00 0.90 0.00 0.00 12214 9788 000 491.8 CONC| 750 025 | 179 | 580.7 127 | 023 | 84.7%
0.21 0.21 0.00 0.65 0.00 0.38 0.00 | 104.19 | 83.56 3954 |  0.00 N
116 335 301 0.00 0.90 0.00 0.00 12214 9788 000 6472.4 CONC| 1800 | 030 | 57.7 | 65682 | 250 | 0.38 | 98.5%
1.20 5.13 1.57 5.13 2.77 0.65 0.49 9.27 373 | 104.19 | 83.56 965.86 312.08 N
117 FUT 301 0.00 0.90 0.00 0.00 12214 9788 0.00 1277.9 CONC| 975 061 | 547 | 18260 @ 237 | 0.38 | 70.0%
0.30 0.30 0.00 0.70 0.00 0.58 0.00 | 104.19 | 83.56 60.83 0.00 o
118 301 M97 0.00 0.90 0.00 0.00 12214 9785 0.00 7811.2 CONC| 1950 | 030 | 783 | 8131.0 | 264 | 049 | 96.1%
0.94 0.40 0.40 0.94 0.70 0.55 0.78 144 | 104.19 | 83.56 81.10 120.09 .
119 M97 M98 0.00 0.90 0.00 0.00 12214 9788 0.00 8012.4 CONC| 2100 | 020 | 780 | 80895 | 226 | 057 | 99.0%
0.00 0.00 0.00 0.00 0.00 0.00 | 104.19 | 83.56 0.00 0.00
M98 M99 0.00 0.90 0.00 0.00 19514 | o785 0.00 8012.4 CONC| 2400 | 015 | 296 | 100023 | 214 | 023 | 80.1%
Q=278 AR WHERE : Q = PEAK FLOW IN LITRES PER SECOND (L/s) Q= (1/n) A R(2/3)So(112) WHERE : Q = CAPACITY (Uls) Project: Fernbank Crossing (108180-10)
A = AREA IN HECTARES (ha) n = MANNING COEFFICIENT OF ROUGHNESS (0.013) Designed: KJM
| = RAINFALL INTENSITY IN MILLIMETERS PER HOUR (mm/hr) A = FLOW AREA (m2) Checked: MAB
R = WEIGHTED RUNOFF COEFFICIENT Date: August 17, 2012

This design sheet is included in
support of the downstream
boundary conditions for the SSA
modelling.
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Fernbank Crossing - Storm Sewer Design Sheet ( Fixed Tc)

LOCATION AREA FLOW PROPOSED SEWER
_ Park N' Ride Arterial Hydro | Singles | Singles | Towns | Towns Weighted | Weighted Rain Intensity Peak Flow | Peak Flow _ . R EIE Time
Location From Mixed | Paramedic Post Road | Schools | Parks Co)r/ridor Front Rear | Front | Rear | TotalArea | Total Area | Runoff Runoff | 278 AR | 2.78 AR (mm/hr) (10min) | (15 min) Total Peak | Pice | Size | Grade | Length | Capacity Velocity of | Q/Qfull
node | Tonode | Use | Medium Block ROW Yards Yard Yard | Yard | (10min) | (15min) | Coefficient | Coefficient 5yr 10yr Flow (Q) Flow
0.80 0.80 0.90 0.60 0.40 0.20 0.65 0.55 0.70 0.60 (ha) (ha) (10 min) (15min) | (10 min) | (15 min) | (10 min) | (15 min) | (10 min)| (15 min) |  (L/s) (L/s) (L/s) Type | (mm) (%) (m) (I/s) (m/s) | (min)| (%)
North Outlet 10.00 15.00 10.00 15.00
2.91 0.00 13.95 0.38 0.00 14.54 104.2 83.6 0.0 ‘ 1215.2
RT RT 287 1215.2 PV
C C 8 0.00 0.00 0.00 1221 97.85 0.0 S C
0.00 0.00 0.00 0.00 0.00 0.00 104.19 83.56 0.00 o
! 287 285 0.34 3.11 3.45 0.00 0.89 0.00 8.54 0.00 104.19 122.14 | 97.85 1042.77 0.00 22519 CONC| 1200 0.35 767 2406.2 2.06 0.62 | 93.8%
0.00 0.00 0.00 0.00 0.00 0.00 104.19 83.56 0.00 0.00 o
285 283 0.00 0.90 0.00 0.00 12214 | 9785 0.00 2257.9 CONC| 1200 0.35 76.7 2406.2 2.06 0.62 | 93.8%
1.11 1.11 0.00 0.80 0.00 2.47 0.00 104.19 83.56 257.22 0.00 o
2 283 281 0.00 0.90 0.00 0.00 12214 | 9785 0.00 2515.1 CONC| 1350 0.25 415 2784.1 1.88 0.37 | 90.3%
2.00 2.00 0.00 0.80 0.00 445 0.00 104.19 83.56 463.45 0.00 o
3 281 275 0.00 0.90 0.00 0.00 12214 | 9785 0.00 2978.6 CONC| 1350 0.30 11.0 3049.8 2.06 0.09 | 97.7%
0.20 0.20 0.00 0.70 0.00 0.39 0.00 104.19 83.56 40.55 0.00 o
4 279 277 0.00 0.90 0.00 0.00 12214 | 9785 0.00 40.6 PVC 250 0.65 69.8 50.0 0.99 1.18 | 81.1%
0.14 0.14 0.00 0.70 0.00 0.27 0.00 104.19 83.56 28.39 0.00 o
5 277 275 0.00 0.90 0.00 0.00 12214 | 9785 0.00 68.9 PVC 375 0.30 83.0 100.2 0.88 1.57 | 68.8%
0.35 0.35 0.00 0.70 0.00 0.68 0.00 104.19 83.56 70.97 0.00 o
6 275 273 0.00 0.90 0.00 0.00 12214 | 9785 0.00 3118.5 CONC| 1350 0.35 82.8 3294.2 2.23 0.62 | 94.7%
0.36 0.36 0.00 0.70 0.00 0.70 0.00 104.19 83.56 72.99 0.00 o
7 273 271 0.00 0.90 0.00 0.00 12214 | 9785 0.00 3191.5 CONC| 1350 0.35 80.5 3294.2 2.23 0.60 | 96.9%
0.85 0.85 0.00 0.80 0.00 1.89 0.00 104.19 83.56 196.97 0.00 o
8 271A 271 0.00 0.90 0.00 0.00 12214 | 97.85 0.00 197.0 CONC 525 0.25 8.5 224.3 1.00 0.14 | 87.8%
0.50 0.50 0.00 0.70 0.00 0.97 0.00 104.19 83.56 101.38 0.00 o
9,10 271 M40 0.00 0.90 0.00 0.00 12214 | 9785 0.00 3489.8 CONC| 1350 0.40 82.6 3521.6 2.38 0.58 | 99.1%
2.91 0.00 2.91 0.00 0.20 0.00 1.62 104.19 83.56 0.00 135.19 o
11 269A M40 0.00 0.90 0.00 0.00 12214 | 9785 0.00 135.2 CONC 450 0.25 54.5 148.7 0.91 1.00 | 90.9%
0.30 0.30 0.00 0.65 0.00 0.54 0.00 104.19 83.56 56.48 0.00 o
13 267 265 0.00 0.90 0.00 0.00 12214 | 9785 0.00 56.5 PVC 300 0.65 86.6 81.3 1.11 1.29 | 69.4%
0.78 0.40 0.78 0.40 0.65 0.55 1.41 0.61 104.19 83.56 146.86 51.10 o
14 265 M41 0.00 0.90 0.00 0.00 12214 | 9785 0.00 254.4 CONC 525 0.50 1154 317.2 1.42 1.35 | 80.2%
0.15 0.00 0.15 0.00 0.55 0.00 0.23 104.19 83.56 0.00 19.16 o
16 261 259 0.00 0.90 0.00 0.00 12214 | 9785 0.00 19.2 PVC 250 0.65 349 50.0 0.99 0.59 | 38.3%
0.00 0.00 0.00 0.00 0.00 0.00 104.19 83.56 0.00 0.00 o
259 257 0.00 0.90 0.00 0.00 12214 | 9785 0.00 19.2 PVC 250 0.65 104 50.0 0.99 0.18 | 38.3%
0.79 0.79 0.00 0.65 0.00 1.43 0.00 104.19 83.56 148.74 0.00 o
17 257 253 0.00 0.90 0.00 0.00 12214 9785 0.00 167.9 CONC 525 0.30 115.2 245.7 1.10 1.75 | 68.3%
0.19 0.15 0.19 0.15 0.65 0.55 0.34 0.23 104.19 83.56 35.77 19.16 o
18 255 253 0.00 0.90 0.00 0.00 12214 9785 0.00 54.9 PVC 300 0.65 453 81.3 1.11 0.68 | 67.5%
0.21 0.38 0.21 0.38 0.65 0.55 0.38 0.58 104.19 83.56 39.54 48.55 o
19 253 251 0.00 0.90 0.00 0.00 12214 | 9785 0.00 310.9 CONC 600 0.30 80.5 350.8 1.20 1.12 | 88.6%
0.61 0.61 0.00 0.65 0.00 1.10 0.00 104.19 83.56 114.85 0.00 o
20 251 M42 0.00 0.90 0.00 0.00 12214 | 9785 0.00 425.8 CONC 600 0.50 77.2 452.9 1.55 0.83 | 94.0%

This design sheet is included in
support of the downstream
boundary conditions for the SSA

modelling.

M:\2008\108180\DATA\Calculations\STM\20120817-Storm Design Sheet



Fernbank Crossing - Storm Sewer Design Sheet ( Fixed Tc)

LOCATION AREA FLOW PROPOSED SEWER
_ Park N' Ride Arterial Hydro | Singles | Singles | Towns | Towns Weighted | Weighted Rain Intensity Peak Flow | Peak Flow _ . R EIE Time
Location From Mixed | Paramedic Post Road | Schools | Parks Co)r/ridor Front Rear | Front | Rear | TotalArea | Total Area | Runoff Runoff | 278 AR | 2.78 AR (mm/hr) (10min) | (15 min) Total Peak | Pice | Size | Grade | Length | Capacity Velocity of | Q/Qfull
node | Tonode | Use | Medium Block ROW Yards Yard Yard | Yard | (10min) | (15min) | Coefficient | Coefficient 5yr 10yr Flow (Q) Flow

0.80 0.80 0.90 0.60 0.40 0.20 0.65 0.55 0.70 0.60 (ha) (ha) (10 min) (15min) | (10 min) | (15 min) | (10 min) | (15 min) | (10 min)| (15 min) |  (L/s) (L/s) (L/s) Type | (mm) (%) (m) (I/s) (m/s) | (min)| (%)

0.32 0.00 0.32 0.00 0.55 0.00 0.49 104.19 83.56 0.00 40.88 o

21 245 243 0.00 0.90 0.00 0.00 12014 | 9785 0.00 40.9 PVC 250 0.65 66.9 50.0 0.99 113 | 81.7%
0.35 0.35 0.00 0.65 0.00 0.63 0.00 104.19 83.56 65.90 0.00 o

243 241 0.00 0.90 0.00 0.00 12214 | 9785 0.00 106.8 PVC 375 0.65 12.9 147.5 1.29 017 | 72.4%

0.30 0.30 0.30 0.30 0.65 0.55 0.54 0.46 104.19 83.56 56.48 38.33 o

22 241 M44 0.00 0.90 0.00 0.00 12214 | 9785 0.00 201.6 CONC 450 1.00 67.3 297.4 1.81 0.62 | 67.8%
3.32 3.32 0.00 0.80 0.00 7.38 0.00 104.19 83.56 769.33 0.00 o

24 233A 233 0.00 0.90 0.00 0.00 12214 | 9785 0.00 769.3 CONC 825 0.45 8.5 1004.6 1.82 0.08 | 76.6%
0.35 0.35 0.00 0.70 0.00 0.68 0.00 104.19 83.56 70.97 0.00 o

25 233 231 0.00 0.90 0.00 0.00 12214 | 9785 0.00 840.3 CONC 825 0.45 114.0 | 1004.6 1.82 1.04 | 83.6%
0.24 0.24 0.00 0.70 0.00 0.47 0.00 104.19 83.56 48.66 0.00 o

26 231 229 0.00 0.90 0.00 0.00 12214 | 9785 0.00 889.0 CONC 825 0.50 82.0 1058.9 1.92 0.71 | 84.0%
1.58 1.58 0.00 0.80 0.00 3.51 0.00 104.19 83.56 366.13 0.00 o

27 237A 237 0.00 0.90 0.00 0.00 12214 | 9785 0.00 366.1 CONC 600 0.50 9.0 452.9 1.55 0.10 | 80.8%
0.15 0.15 0.00 0.70 0.00 0.29 0.00 104.19 83.56 30.41 0.00 o

28 237 235 0.00 0.90 0.00 0.00 12214 | 9785 0.00 396.5 CONC 600 1.40 49.0 757.9 2.60 0.31 | 52.3%
0.37 0.37 0.00 0.65 0.00 0.67 0.00 104.19 83.56 69.66 0.00 o

29 235 229 0.00 0.90 0.00 0.00 12214 9785 0.00 466.2 CONC 600 1.85 88.1 871.3 2.99 0.49 | 53.5%
0.57 0.57 0.00 0.65 0.00 1.03 0.00 104.19 83.56 107.32 0.00 o

30 229 227 0.00 0.90 0.00 0.00 12214 | 9785 0.00 1462.5 CONC 975 0.50 1174 | 1653.2 2.15 091 | 88.5%
0.73 0.47 0.73 0.47 0.65 0.55 1.32 0.72 104.19 83.56 137.44 60.05 o

31 227 M45 0.00 0.90 0.00 0.00 12214 | 9785 0.00 1660.0 CONC 975 0.65 120.0 | 1884.9 2.45 0.82 | 88.1%
0.00 0.00 0.00 0.00 0.00 0.00 104.19 83.56 0.00 0.00 o

223 221 0.00 0.90 0.00 0.00 12214 | 9785 0.00 0.0 PVC 250 0.65 571 50.0 0.99 0.96 0.0%
0.00 0.00 0.00 0.00 0.00 0.00 104.19 83.56 0.00 0.00 o

221 219 0.00 0.90 0.00 0.00 12214 | 9785 0.00 0.0 PVC 250 0.65 8.6 50.0 0.99 0.15 0.0%

0.41 0.50 0.41 0.50 0.65 0.55 0.74 0.76 104.19 83.56 7719 63.88 o

33 219 217 0.00 0.90 0.00 0.00 12214 | 9785 0.00 1411 PVC 375 1.00 76.8 182.9 1.60 080 | 771%
0.48 0.48 0.00 0.65 0.00 0.87 0.00 104.19 83.56 90.37 0.00 o

34 217 213 0.00 0.90 0.00 0.00 12214 | 97.85 0.00 231.4 CONC 450 1.00 71.7 297.4 1.81 0.66 | 77.8%
0.41 0.00 0.41 0.00 0.55 0.00 0.63 104.19 83.56 0.00 52.38 o

35 215 213 0.00 0.90 0.00 0.00 12214 | 9785 0.00 52.4 PVC 300 0.65 42.6 81.3 1.11 0.64 | 64.4%
0.25 0.14 0.25 0.14 0.65 0.55 0.45 0.21 104.19 83.56 47.07 17.89 o

36 213 211 0.00 0.90 0.00 0.00 12214 | 9785 0.00 348.8 CONC 600 0.50 64.9 452.9 1.55 0.70 | 77.0%
0.25 0.30 0.25 0.30 0.65 0.55 0.45 0.46 104.19 83.56 47.07 38.33 o

37 211 209 0.00 0.90 0.00 0.00 12214 | 9785 0.00 434.2 CONC 675 0.30 78.4 480.3 1.30 1.00 | 90.4%
0.00 0.00 0.00 0.00 0.00 0.00 104.19 83.56 0.00 0.00 o

209 207 0.00 0.90 0.00 0.00 12214 | 9785 0.00 434.2 CONC 675 0.30 8.7 480.3 1.30 0.11 | 90.4%

0.41 0.21 0.41 0.21 0.65 0.55 0.74 0.32 104.19 83.56 7719 26.83 o

38 207 205 0.00 0.90 0.00 0.00 12214 | 9785 0.00 538.2 CONC 675 0.45 65.8 588.3 1.59 0.69 | 91.5%
0.00 0.00 0.00 0.00 0.00 0.00 104.19 83.56 0.00 0.00 o

205 203 0.00 0.90 0.00 0.00 12214 | 9785 0.00 538.2 CONC 675 0.45 6.0 588.3 1.59 0.06 | 91.5%

0.21 0.21 0.00 0.65 0.00 0.38 0.00 104.19 83.56 39.54 0.00 o

203 M46 0.00 0.90 0.00 0.00 12214 | 9785 0.00 577.7 CONC 750 0.25 66.3 580.7 1.27 0.87 | 99.5%

This design sheet is included in
support of the downstream
boundary conditions for the SSA

modelling.
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Fernbank Crossing - Storm Sewer Design Sheet ( Fixed Tc)

LOCATION AREA FLOW PROPOSED SEWER

Location From Mixed Paprirnkwcle\::;i? issst AFr::a;ijll Schools | Parks Cﬂ{:&%r Sli:r:glris Sggallers Tlg'vg:ts TFc{)::rs Total Area | Total Area W;L%r;‘?d W;J?]f;tf?d 2.78 AR | 2.78 AR Ra'(;mir:)s'ty Pg%k;ilr?)w P((:Zk;ilr?)w Total Peak | Pipe | Size | Grade | Length | Capacity F\/ue”kl):(l;ﬁy Tl(f;e Q/Qfull

node | Tonode | Use | Medium Block ROW Yards Yard Yard | Yard | (10min) | (15min) | Coefficient | Coefficient 5yr 10yr Flow (Q) Flow

0.80 0.80 0.90 0.60 0.40 0.20 0.65 0.55 0.70 0.60 (ha) (ha) (10 min) (15min) | (10 min) | (15 min) | (10 min) | (15 min) | (10 min)| (15 min) |  (L/s) (L/s) (L/s) Type | (mm) (%) (m) (I/s) (m/s) | (min)| (%)
South Outlet
107 FUT 363 515 3.90 1.36 9.05 :)gg 0.74 ggg 108.6500 583 104.19 | 83.56 12214 | 9785 1927.66 133035 21014 CONC| 1350 0.20 58.8 2490.2 1.69 0.58 | 84.4%
101 371 369 0.42 0.09 0.42 ggg 0.65 82(5) 8(7)8 gég 104.19 | 83.56 12214 | 9785 79.08 101.6500 90.6 PVC 375 0.65 53.5 147.5 1.29 0.69 | 61.4%
369 367 0.00 888 0.00 8(9)8 888 888 104.19 | 83.56 12214 | 9785 0.00 888 90.6 CONC| 450 0.20 50.9 133.0 0.81 1.05 | 68.1%
102 367 365 0.35 0.18 0.35 8;3 0.65 ggg 833 ggg 104.19 | 83.56 12214 | 9785 65.90 20?6000 179.5 CONC| 600 0.15 59.8 248.1 0.85 117 | 72.3%
103 365A 365 139 139 888 0.80 888 ggg 888 104.19 | 83.56 12214 | 9785 32210 888 322.1 CONC| 600 0.30 8.7 350.8 1.20 0.12 | 91.8%
104 365 363 0.18 0.08 0.18 883 0.65 ggg ggg 82)5 104.19 | 83.56 12214 | 9785 33.89 100.'0202 545.7 CONC| 825 0.15 66.1 580.0 1.05 1.05 | 94.1%
108 363 361 0.20 0.20 888 0.65 ggg ggg 888 104.19 83.56 12214 | 9785 37.66 888 4531.9 CONC| 1350 1.74 78.6 7344.9 4.97 0.26 | 61.7%
109 361 | 341 034 | 036 0.34 g:gg 065 g:gg 8:3(1) g:gg A = 64.01 405.6909 46419 |CONC| 1350 | 174 | 811 | 73449 | 497 | 027 | 63.2%
111 FUT 341 3.23 167 3.23 (1)3(7) 0.65 8:2 ggg ﬁgg 104.19 83.56 12214 | 9785 608.13 2:)3026 8215 CONC 825 1.88 86.2 2053.3 3.72 0.39 | 40.0%
110 341A 341 212 212 888 0.60 838 ggg 888 104.19 | 83.56 12214 | 9785 368.44 888 368.4 CONC| 675 0.25 12.5 438.5 1.19 0.18 | 84.0%
112 341 339 0.18 0.18 ggg 0.65 ggg ggg 883 10419 | 83.56 12214 | 9785 33.89 888 5865.8 CONC| 1650 0.40 67.8 6013.7 2.72 0.41 | 97.5%
113 339 337 0.11 011 ggg 0.65 888 8§8 883 10419 | 83.56 12214 | 9785 20.71 ggg 5886.5 CONC| 1800 0.25 45.2 5995.9 2.28 0.33 | 98.2%
114 337 335 0.29 0.29 ggg 0.65 888 ggi 883 10419 | 83.56 12214 | 9785 54.60 888 5941.1 CONC| 1800 0.25 50.8 5995.9 2.28 0.37 | 99.1%
115 335A 335 2.83 2.83 888 0.60 888 3(7)5 888 104.19 83.56 12214 | 9785 491.84 888 491.8 CONC 750 0.25 17.9 580.7 1.27 0.23 | 84.7%
116 335 301 0.21 0.21 888 0.65 888 823 888 10419 | 83.56 12214 | 9785 39.54 888 6472.4 CONC| 1800 0.30 57.7 6568.2 2.50 0.38 | 98.5%
117 FUT 301 1.20 513 1.57 513 5(7)(7) 0.65 ggg 8(2); :;gg 104.19 | 83.56 12214 | 9785 965.86 3;2088 1277.9 CONC| 975 0.61 54.7 1826.0 2.37 0.38 | 70.0%
118 301 M97 0.30 0.30 888 0.70 ggg ggg 888 104.19 | 83.56 12214 9785 60.83 888 7811.2 CONC| 1950 0.30 78.3 8131.0 2.64 0.49 | 96.1%
119 M97 M98 0.94 0.40 0.40 ggg 0.70 ggg ggg :)gg 104.19 | 83.56 12214 9785 81.10 1§0089 8012.4 CONC| 2100 0.20 78.0 8089.5 2.26 0.57 | 99.0%
M98 M99 0.00 888 0.00 888 888 888 104.19 | 83.56 15514 | 97.85 0.00 888 8012.4 CONC| 2400 0.15 29.6 | 10002.3 2.14 0.23 | 80.1%
Q=278 AR WHERE : Q = PEAK FLOW IN LITRES PER SECOND (L/s) Q= (1/n) AR(2/3)So(1/2) WHERE : Q = CAPACITY (L/s) Project: Fernbank Crossing (108180-10)

A = AREA IN HECTARES (ha)
| = RAINFALL INTENSITY IN MILLIMETERS PER HOUR (mmv/hr)
R = WEIGHTED RUNOFF COEFFICIENT

n = MANNING COEFFICIENT OF ROUGHNESS (0.013)

A = FLOW AREA (m2)

Designed: KUIM
Checked: MAB
Date: August 17,2012

This design sheet is included in
support of the downstream
boundary conditions for the SSA

modelling.
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Fernbank Crossings

Inlet Curves

Mountable Curb with Gutter

Gutter Grade= 0.008

Sx= 0.03

T Qg Qc

m m®/s m®/s

0.00 0 0
0.50[ 0.0155| 0.0085
0.75 0.02 0.013
1.00 0.027 0.016
1.50 0.042 0.022
2.00 0.066 0.032
2.50 0.095 0.044
2.70 0.12[ 0.0475
3.00 0.15 0.053

Barrier Curb with Gutter

Gutter Grade= 0.03

Sx= 0.03

T Qg Qc

m m®/s m®/s

0.00 0 0
0.50 0.0245 0.011
0.75 0.031 0.016
1.00 0.04 0.021
1.50[ 0.0695 0.032
2.00 0.1 0.044
2.50 0.17| 0.0545]
2.70 0.19] 0.0575
3.00 0.24 0.062

DATE: MARCH 7, 2011

PREPARED BY: NOVATECH ENGINEERING CONSULTANTS LTD.

Q
Captured
0.00000
0.00850
0.01300
0.01600
0.02200
0.03200
0.04400
0.04750
0.05300

QIDi
Captured
0.00000
0.01100
0.01600
0.02100
0.03200
0.04400
0.05450
0.05750
0.06200

Q
Bypass
0.00000
0.00700
0.00700
0.01100
0.02000
0.03400
0.05100
0.07250
0.09700

QIDii
Bypass
0.00000
0.01350
0.01500
0.01900
0.03750
0.06600
0.11550
0.13250
0.17800

QTOTAL
Total
0.00000
0.01550
0.02000
0.02700
0.04200
0.06600
0.09500
0.12000
0.15000

QTOTAL
Total
0.00000
0.02450
0.03100
0.04000
0.06950
0.11000
0.17000
0.19000
0.24000

NOVAT=CH

ENGINEERING

CONSUL

Inlet Curve
% 0.06000
§ o.05000 /_’___,_,//’
3 0.04000
i 0.03000 - /
°
@ 0.02000
2 0.01000 e
©
O 0.00000 ‘ ‘ : : : : :
0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200 0.1400 0.1600
0 0 0 0 0 0 0 0 0
Total Flow (cms)
Inlet Curve
__ 0.07000
g 0.06000 e
; 0.05000 - //
2 0.04000
w
7 0.03000 -~
5 0.02000 /
2 0.01000
[S]
0.00000 ‘ : : : :

0.00000 0.05000 0.10000 0.15000 0.20000 0.25000 0.30000

Total Flow (cms)

SSA Model Parameters.Results.xls



Fernbank Crossings

Inlet Curves

Barrier Curb with Gutter

Gutter Grade= 0.015

Sx= 0.03

T Qg Qc

m m®/s m®/s

0.00 0 0
0.50[ 0.0175 0.009
0.75 0.024 0.013
1.00] 0.0295 0.016
1.50] 0.0495| 0.0255
2.00[ 0.0775 0.038
2.50 0.12 0.049
2.70 0.145 0.054
3.00 0.175 0.058

Barrier Curb with Gutter

Gutter Grade= 0.0065

Sx= 0.03

T Qg Qc

m m®/s m®/s

0.00 0 0
0.50 0.011 0.006
0.75 0.015 0.01
1.00 0.019( 0.0125
1.50 0.03| 0.0175]
2.00 0.05| 0.0285
2.50 0.07| 0.0395]
2.70 0.085( 0.0425
3.00 0.105| 0.0475)

DATE: MARCH 7, 2011

PREPARED BY: NOVATECH ENGINEERING CONSULTANTS LTD.

QIDi
Captured
0.00000
0.00900
0.01300
0.01600
0.02550
0.03800
0.04900
0.05400
0.05800

QIDi
Captured
0.00000
0.00600
0.01000
0.01250
0.01750
0.02850
0.03950
0.04250
0.04750

QIDii
Bypass
0.00000
0.00850
0.01100
0.01350
0.02400
0.03950
0.07100
0.09100
0.11700

QIDii
Bypass
0.00000
0.00500
0.00500
0.00650
0.01250
0.02150
0.03050
0.04250
0.05750

QTOTAL
Total
0.00000
0.01750
0.02400
0.02950
0.04950
0.07750
0.12000
0.14500
0.17500

QTOTAL
Total
0.00000
0.01100
0.01500
0.01900
0.03000
0.05000
0.07000
0.08500
0.10500

NOVAT=CH

ENGINEERING

CONSUL

Captured Flow (cms)

0.07000

Inlet Curve

0.06000

0.05000 -
0.04000 -
0.03000

0.02000

g

0.01000 -

0.00000
0.00000

0.05000 0.10000 0.15000

Total Flow (cms)

0.20000

Captured Flow (cms)

0.05000

Inlet Curve

0.04000

o

0.03000 -
0.02000

0.01000 -

0.00000

0.00000 0.02000 0.04000 0.06000 0.08000 0.10000 0.12000

Total Flow (cms)

SSA Model Parameters.Results.xls
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LIVERY STREET

214

BLOCK|497A

A0

FRONTYARD AREA = 207.151 m?
AREA OF IMPERVIOUSNESS = 141.718 m?
TOTAL IMPERVIOUSNESS = 68.4 %

REARYARD AREA = 144,070 m?
AREA OF IMPERVIOUSNESS =69.418 m?
TOTAL IMPERVIOUSNESS =48.2 %

ENGINEERING

CONSULTANTS LTD
ENGINEERS 8 PLANNERS

Suite 200, 240 Michoel Cowpland Drive
Ottawa, Ontario, Conodo

KzM IPG
Telephone |613] 254-9643
Facsimile [613] 254-5867
Email; novainfe@novalech-eng.com

FERNBANK LANDS

EXAMPLE LOT 1 - TOWNS

JULY 2012 |

| 108180

TOWN 1

SHTEXT1.OWG - 216mmX278mm



M:A20081108180\CAD\design\SWM\108180-AVG-TIMP.dwg, Towns2, Jul 05, 2012 - 3:08pm, rlanglois

44000

20+150
£ A

4+050

20+100

BOBOLINK RIDGE

3468
246A

. P

3458

[]

REARYARD AREA = 196.103 m?
AREA OF IMPERVIOUSNESS = 90.238 m?
TOTAL IMPERVIOUSNESS = 46.0 %

FRONTYARD AREA = 274.822 m?

AREA OF IMPERVIOUSNESS = 160.712 m?
TOTAL IMPERVIOUSNESS = 58.5 %

ENGINEERING

CONSULTANTS LTD

ENGIN

EERS 8 PLANNERS

Suite 200, 240 Michael Cowpland Drive
Citowa, Ontfario, Canadao

Telephene
Focsimile
Email:

KM IP&
|613) 254-9643
|613] 254-5B67
novainfo@novaotech-eng.com

FERNBANK LANDS

EXAMPLE LOT 2 - TOWNS

JULY 2012 | 108180

TOWN 2

SHTEXTI.OWG - Z16mmAX278mm



4

% %
> 9
:

w

o

=

REARYARD AREA = 238.850m?
AREA OF IMPERVIOUSNESS = 92.700 m?
TOTAL IMPERVIOUSNESS = 38.8 %

FRONTYARD AREA = 325.1 m?
AREA OF IMPERVIOUSNESS = 225.272 m?
TOTAL IMPERVIOUSNESS = 69.3 %

ENGINEERING

CONSULTANTS

ENGINEERS 8 PLANNERS

Suite 200, 240 Michael Cowpland Drive
Otftawa, Ontario, Canada

[613) 254-3643
1613] 254-5B67
novainfe@novatech-eng.com
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FERNBANK LANDS

EXAMPLE LOT 3 - TOWNS

JULY 2012 108180 TOWN 3

SHTEXTI.OWG - 216mmX278mim
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Water Balance Calculations: Stittsville South (Area 6) - Faulkner Drain Upstream Flewellyn Road

Pre-Development

Drainage Area

Infiltration Factor Classification

Landuse % of Watershed Water I(-IFcI)ISdGlrE;c?)apacny Land Cover (Vsa ?:Ls d) (;zlrl,icr,\%r?_r:r?::l) Infiltration Factor = Ep\:i?:tci)ct)?n
Mature Forest 10.0% 400 mm 0.20 0.20 0.20 o
Pasture/Meadow 85.0% 250 mm 0.10 0.20 0.20 0.49 Infiltration
Urban Lawns 0.0% 125 mm 0.10 0.20 0.20 Runoff Factor
Imp. Areas 5.0% 0 mm 0.00 0.00 0.00 052 ® Runoff
Average 253 mm 0.11 0.19 0.19 ’
Ottawa CDA (6105976)
1971-2000
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Total Precipitation (mm) P 64 52 65 68 81 91 89 88 87 79 77 74 914
Potential Evapotranspiration (mm) PE 0 0 0 0 112 129 140 115 72 43 0 0 610
Total Precip. - Potential ET (mm) P-PE 64 52 65 68 -31 -38 -51 -27 15 36 77 74
Soil Moisture Storage (mm) ST 253 253 253 253 224 192 157 141 156 192 253 253
Change in Soil Moisture Storage (mm) AST 0 0 0 0 -29 -31 -35 -16 15 36 61 0
Deficit (mm) D 0 0 0 0 2 7 16 11 0 0 0 0 35
Actual Evapotranspiration (mm) AE 0 0 0 0 110 122 124 104 72 43 0 0 575
Water Surplus (mm) S 64 52 65 68 0 0 0 0 0 0 16 74 339
Annual Infiltration (mm) 1 164
Annual Runoff (mm) R 175
Post-Development Infiltration Factor Classification
Landuse % of Watershed Water I(-IFcI)ISdGlrE;B?)apacny Land Cover (Vsa ?:Ls d) (;zlrl,icr,\%r?_gr?:j) Infiltration Factor " Ep\;i?:tci) ct)r:n
Mature Forest 0.0% 400 mm 0.20 0.20 0.20 0.28 Infiltration
Pasture/Meadow 0.0% 250 mm 0.10 0.20 0.20 ’
Urban Lawns 50.0% 75 mm 0.10 0.25 0.20 Runoff Factor = Runoff
Imp. Areas 50.0% 0 mm 0.00 0.00 0.00 0.73
Average 38 mm 0.05 0.13 0.10 ’
Ottawa CDA (6105976)
1971-2000
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Total Precipitation (mm) P 64 52 65 68 81 91 89 88 87 79 77 74 914
Potential Evapotranspiration (mm) PE 0 0 0 0 112 129 140 115 72 43 0 0 610
Total Precip. - Potential Evap. (mm) P-PE 64 52 65 68 -31 -38 -51 -27 15 36 77 74
Soil Moisture Storage (mm) ST 38 38 38 38 16 6 1 1 16 38 38 38
Change in Soil Moisture Storage (mm) AST 0 0 0 0 -21 -11 -4 -1 15 22 0 0
Deficit (mm) D 0 0 0 0 10 27 46 26 0 0 0 0 109
Actual Evapotranspiration (mm) AE 0 0 0 0 102 102 93 88 72 43 0 0 501
Water Surplus (mm) S 64 52 65 68 0 0 0 0 0 14 77 74 413
Annual Infiltration (mm) | 114
Annual Runoff (mm) R 300
Notes:
1) Uses measured average monthly total precipitation and potential evaporation data (converted to evapotranspiration based on a cover coefficient of 1.0).
2) Actual evapotranspiration and water surplus calculated using the Thornthwaite & Mather (1957) methodology.
3) Runoff and infiltration calculated as per the MOE SWM Planning and Design Manual (2003) methodology.
4) Impervious areas consist of rooftops, roads, and driveways.
Annual Summary
Scenario Precipitation Evapotranspiration Water Surplus Infiltration Runoff
Pre-Development 914 mm 575 mm 62.9% 339 mm 37.1% 164 mm 18.0% 175 mm 19.1%
Post-Development 914 mm 501 mm 54.8% 413 mm 45.2% 114 mm 12.4% 300 mm 32.8%
Difference (Post - Pre) 0 mm -74 mm -8.1% 74 mm 8.1% -51 mm -5.5% 125 mm 13.7%

Thornthwaite, C.W., and Mather, J.R. 1957. Instructions and tables for computing potential evapotranspiration and the water balance.

Centerton, N.J., Laboratory of Climatology, Publications in Climatology, v.10, no.3, p.185-311

Prepared by Novatech
Date: 10/03/2015

M:\2008\108180\DATA\Calculations\SWM\20150225 - Water Balance - Phase 3.xlsx




Stormwater Management Report Fernbank Crossing — Phase 3

Appendix C
Autodesk Storm and Sanitary Analysis Model

Schematics:
Figure C-1: Overall Model Schematic
Figure C-2: Model Schematic 1
Figure C-3: Model Schematic 2
Figure C-4: Model Schematic 3
Figure C-5: Model Schematic 4
Figure C-6: Model Schematic 5
Figure C-7: Model Schematic 6

Model Results:
Chicago 100yr-4hr Design Storm Output Results

Novatech



Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive
Ottawa, Ontario, Canada K2M 1P6

Telephone (613) 254-9643
Facsimile (613) 254-5867
Website www.novatech-eng.com

FERNBANK CROSSING
PHASE 3

MODEL SCHEMATIC
KEY PLAN

DEC 2014 108180 FIGURE C1




-\v‘\\Qr/ 0‘\.4
&
4
O Q‘f\“\
Q,o
<
4
P 44
g
s ~

(S04} 1008
|

y N AL

L

“Jun-30y
- \ '

‘e Jun-29

— 780 Q STRE
e BNy GAN

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive
Ottawa, Ontario, Canada K2M 1P6

Telephone (613) 254-9643
Facsimile (613) 254-5867
Website www.novatech-eng.com

FERNBANK CROSSING
PHASE 3

MODEL SCHEMATIC
SHEET 1

DEC 2014 108180 | FIGURE C2




A\ 283 (5TM) /

Jun-05\ o T /
1 Jun-06' ! :
. / |
» £ L
’ \ P S

113703 (21) (STM).

%, 7
.

(®)

v

p

X

y
{SDA)T18
a

Jun-35 %

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive
Ottawa, Ontario, Canada K2M 1P6

Telephone (613) 254-9643
Facsimile (613) 254-5867
Website www.novatech-eng.com

PHASE 3

SHEET 2

FERNBANK CROSSING

MODEL SCHEMATIC

DEC 2014

108180

FIGURE C3




Jun-35

RYCB-25 (3TM)

H"D"‘} Jun-40 : .

- StariNuliStueZay, g
[SDA).872 P07 (5TM) &
for

Jun-38

FERNBANK CROSSING
NOVAT=CH PHASE 3

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive

Ottawa, Ontario, Canada K2M 1P6 MODEL SCHEMATIC
Telephone (613) 254-9643 SHEET 3

Facsimile (613) 254-5867

Website www.novatech-eng.com

DEC 2014 108180 | FIGURE C4




Jun-38

Jun-55

RYCB-32 (3TM)

RYCE-37 (STM)

€250 (3TM)

JUn-17 3504 (STM)

HYIo2

. %}.‘-325 LRYCE-31 (STM)
. ¥ '
% |
7
A
% N\
2, h ‘
’ 7
. Q \ s

FERNBANK CROSSING
PHASE 3

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive

Ottawa, Ontario, Canada K2M 1P6 MODEL SCHEMATIC
Telephone (613) 254-9643 SHEET 4

Facsimile (613) 254-5867

Website www.novatech-eng.com

DEC 2014 108180 | FIGURE C5




L
(SDAL733
a

_(SDA) 698

RYCB-35 (STM) ’ LA

7 S |
*IJ_@ © ok ‘-.
Y oe JRY
P A =
> & ™
* LQQ_'/’/ e@gfp 4

s 59 (STM)
& Jun-17 €358 (S

359a (STM) .

/) 4
A G Jun-14
W07

Jun-42

RYCB-36 (STM)

b, 0

{SDA} 663

{SDA} 720

FERNBANK CROSSING
PHASE 3

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive

Ottawa, Ontario, Canada K2M 1P6 MODEL SCHEMAT'C
Telephone (613) 254-9643
Facsimile (613) 254-5867 SHEET 5

Website www.novatech-eng.com

DEC 2014 108180 | FIGURE C6




+RYCE-21 (STM)

Jun-46 3‘3 TA(STM

Engineers, Planners & Landscape Architects

Suite 200, 240 Michael Cowpland Drive
Ottawa, Ontario, Canada K2M 1P6

Telephone (613) 254-9643
Facsimile (613) 254-5867
Website www.novatech-eng.com

FERNBANK CROSSING
PHASE 3

MODEL SCHEMATIC
SHEET 6

DEC 2014 108180 | FIGURE C7




100 Year Output Summary.txt

Autodesk® Storm and Sanitary Analysis 2013 - Version 7.1.2186 (Build 1)

R R R L L kA

Project Description

B R R L L Rk

File Name .........covuuu.. Phase 3 SSA - 20150708.SPF
Description ............... C:\Users\borendorff.NOVATECH\Desktop\108180-15-STM. dwg

Analysis Options

Flow Units ................ LPS

Subbasin Hydrograph Method. EPA SWMM
Infiltration Method ....... Horton

Link Routing Method ....... Hydrodynamic

Storage Node Exfiltration.. None

Starting Date ............. NOv-25-2014 00:00:00
Ending Date ............... NOV-25-2014 23:59:00
Antecedent Dry Days ....... 0.0

Report Time Step .......... 00:05:00

wet Time Step ............. 00:05:00

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

Routing Time Step ......... 5.00 sec

Tehhhhhhhhhhhk

Element Count

Tehhhhhhhhhhhk

Number of rain gages ...... 1
Number of subbasins ....... 40
Number of nodes ........... 98
Number of links ........... 133
Number of pollutants ...... 0
Number of land uses ....... 0

Raingage Summary

Gage Data Data Recording
ID Source Type Interval
min

Rain Gage-01 C100-4 INTENSITY 10.00
Subbasin Summary
Subbasin Total Equiv. Imperv. Average Raingage

Area width Area Slope
ID hectares m % %
{sbA}.109b 0.46 100.00 50.00 0.5000 Rain Gage-01
{SDA}.624 1.18 53.00 86.00 0.5000 Rain Gage-01
{SDA}.625 0.17 18.00 64.00 0.5000 Rain Gage-01
{SDA}.627 1.01 53.00 86.00 0.5000 Rain Gage-01
{SDA}.628 0.06 16.00 50.00 0.5000 Rain Gage-01
{SDA}.629 0.16 40.00 50.00 0.5000 Rain Gage-01
{SDA}.630 0.11 30.00 50.00 0.5000 Rain Gage-01
{SDA}.632 1.08 88.00 86.00 0.5000 Rain Gage-01
{SDA}.633 1.84 120.00 86.00 0.5000 Rain Gage-01
{SDA}.634 0.14 28.00 57.00 0.5000 Rain Gage-01
{SDA}.638 0.07 25.00 57.00 0.5000 Rain Gage-01
{SDA}.639 0.13 40.00 57.00 0.5000 Rain Gage-01
{SDA}.641 0.39 50.00 71.00 0.5000 Rain Gage-01
{SDA}.642 0.42 48.00 64.00 0.5000 Rain Gage-01



643
663
664
666
667
668
670
671
672
673
674
675
704
708
713
716
717
718
719
720
721
722
723
730
739

{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.
{SDA}.

700_union_1

Tehhhhhhhhhhd

Node Summary

Tehhhhhhhhhhn
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Element
Type

100 Year Output Summary.txt

64. .5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000
.5000

Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain
Rain

Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01
Gage-01

External
Inflow

10+053
11+001
12+001
12+185
12+228
12+254
12+309

309 (ST™)
343 (ST™)
345 (ST™)
347 (ST™)
349 (sT™)
351 (ST™)
353 (sT™)
357 (ST™M)
357A (STM)
359 (sT™)
359A (sT™M)
373 (ST™M)
373A (STM)
375 (ST™)
377 (ST™M)
379 (sT™M)
379A (STM)
381 (ST™)
383 (sT™)
385 (ST™)
387 (sT™M)
387A (STM)
389 (sT™)
391 (ST™)
393 (sT™)
395 (sT™)
397 (sT™)
399 (sT™)

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

48.00 4.00 0
100.00 50.00 0
48.00 64.00 0
48.00 64.00 0
50.00 71.00 0
100.00 50.00 0
48.00 64.00 0
38.00 64.00 0
100.00 50.00 0
38.00 64.00 0
38.00 64.00 0
48.00 64.00 0
22.00 64.00 0
25.00 64.00 0
40.00 50.00 0
40.00 50.00 0
48.00 64.00 0
100.00 50.00 0
38.00 64.00 0
48.00 64.00 0
48.00 64.00 0
40.00 50.00 0
38.00 64.00 0
25.00 57.00 0
40.00 50.00 0
25.00 64.00 0
Invert Maximum
Elevation Elev.
m m
103.16 103.46
104.63 104.93
104.55 104.85
103.32 103.62
103.32 103.62
103.41 103.71
103.94 104.24
100.73 103.86
98.71 103.09
101.46 104.26
99.08 103.46
100.76 104.47
99.61 104.05
101.42 104.86
101.97 104.65
102.34 104.86
102.53 105.24
102.63 105.24
100.88 104.40
101.65 104.85
101.22 104.76
101.37 104.98
101.66 104.99
102.13 105.60
101.80 105.14
102.06 105.23
102.08 105.26
102.19 105.17
102.34 105.19
102.87 105.46
98.64 103.19
101.13 103.91
98.79 103.18
100.09 103.94
100.71 104.22
Page 2

[elelololelelolololelololololololololelolololaololololololololelolole o)



4+345
4+420
4+510
4+568
4+665
4+750
4+828
417 (ST™)
419 (sT™)
6+088
6+102
7+096

703 (ST™)
8+128
8+150
CB101-102
CB111-112
CB113-114
CB115-116
CB117-118
CB119-120
CB121-122
CB123-124
CB125-126
CB127-128
CB129-130
CB131-132
CB133-134
CB85-86
CB87-88
CB89-90
CB91-92
CB93-94
CB95-96
CB97-98
E-34
Jun-35
Jun-37
Jun-40
Jun-43
Jun-51
RYCB-21
RYCB-22
RYCB-23
RYCB-24
RYCB-25
RYCB-27
RYCB-28
RYCB-30
RYCB-31
RYCB-32
RYCB-33
RYCB-34
RYCB-38
RYCB-39

(sT™)

(ST™)
(s™)
(STM™)
(s™)
(STM™)
(s™)
(STM™)
(s™)
(STM™)
(s™)
(sT™)

(s™)
(ST™)
(s™)
(ST™)
(s™)
(ST™)
(s™)

(ST™)
(s™)
(ST™)
(s™)
(ST™)
(s™)
(STM™)
(s™)
(STM™)
(s™)
(STM™)
(s™)
(STM™)
(s™)

RYCBMH-2 (STM)
EX341 (ST™)
EX363 (STM)
MAJ-Easement

MAJ-Halibu
MAJ-Shinny

rton

MAJ-STapshot

off-site
Link Summa

Link

Manning's

ry

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

OUTFALL

OUTFALL

OUTFALL

OUTFALL

OUTFALL

STORAGE

From Node
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104.49 104.79

To Node

104.70
104.74
105.00
105.21
105.31
105.41

99.89
102.04
104.43
104.61
105.19
100.80
104.86
104.77
102.90
103.02
102.61
102.99
103.20
103.81
103.40
103.54
102.60
103.35
103.58
103.73
103.57
101.80
101.54
102.29
102.46
101.69
102.48
102.24
102.52
103.28
103.46
104.14
104.87
104.45
102.98
102.99
102.21
101.36
100.85
101.23
101.16
102.52
102.83
102.84
101.90
102.16
103.92
103.68
101.60

98.53
100.40
103.00
103.73
104.12
105.10
102.36
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105.00
105.16
105.31
105.51
105.61
105.71
103.87
105.17
104.73
104.91
105.49
106.80
105.16
105.07
103.90
104.12
104.42
104.61
104.78
105.04
105.25
105.12
104.74
104.83
105.30
105.50
105.37
103.60
103.86
103.44
103.45
103.89
103.57
104.04
104.26
103.58
103.76
104.44
105.17
104.75
105.60
104.91
104.31
103.45
103.32
103.70
103.75
105.30
105.86
105.00
104.80
105.27
105.65
105.70
103.60

99.44
102.13
103.30
104.03
104.43
105.50
104.79

Element

[elelolslolelelololelelololololololelelololololololololelololelelslololelslololelslolololeloleololelolololelololelelelololelel o]

Length Slope
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ID Type m %
Roughness

{STM}.STM Pipe - (190) (STM)387A (STM) 387 (STM) CONDUIT 41.5
0.1928 0.0130

{STM}.STM Pipe - (199) (STM)357A (STM) 357 (ST™M) CONDUIT 41.1
0.8996 0.0130

{STM}.STM Pipe - (390) (sT™M)357 (ST™M) 417 (sT™) CONDUIT 81.2
2.4755 0.0130

{STM}.STM Pipe - (69) (1) (1) (sT™M)343 (ST™) 391 (sT™) CONDUIT 38.3

0.1825 0.0130

{STM}.STM Pipe - (69) (1) (STM)391 (sT™M) EX341 (ST™M) CONDUIT 26.7
0.4118 0.0130

{STM}.STM Pipe - (70) (1) (STM)347 (ST™M) 395 (SsT™) CONDUIT 74.2
0.3504 0.0130

{STM}.STM Pipe - (70) (STM)395 (ST™M) 343 (ST™) CONDUIT 9.4
0.5308 0.0130

{STM}.STM Pipe - (71) (sTM)351 (ST™) 347 (ST™) CONDUIT 81.1
0.3515 0.0130

{STM}.STM Pipe - (72) (1) (STM)309 (sT™M) 417 (ST™) CONDUIT 47 .6
1.9336 0.0130

{STM}.STM Pipe - (72) (STM)417 (ST™M) 351 (ST™) CONDUIT 32.8
0.6284 0.0130

{STM}.STM Pipe - (75) (2) (1) (sT™M)373 (ST™) 703 (ST™) CONDUIT 35.9

0.2173 0.0130

{STM}.STM Pipe - (75) (STM)703 (ST™M) EX363 (STM) CONDUIT 21.5
0.1860 0.0130

{STM}.STM Pipe - (76) (STM)375 (ST™M) 373 (sT™) CONDUIT 110.5
0.1756 0.0130

{STM}.STM Pipe - (77) (STM)377 (ST™M) 375 (ST™) CONDUIT 80.1
0.1847 0.0130

{STM}.STM Pipe - (78) (1) (STM)345 (sT™M) 393 (sT™) CONDUIT 26.9
0.6510 0.0130

{STM}.STM Pipe - (78) (STM)393 (ST™M) 343 (ST™) CONDUIT 109.7
0.4996 0.0130

{STM}.STM Pipe - (79) (1) (STM)349 (sT™M) 397 (sT™) CONDUIT 34.8
1.4939 0.0130

{STM}.STM Pipe - (79) (STM)397 (ST™M) 347 (ST™) CONDUIT 108.5
0.4978 0.0130

{STM}.STM Pipe - (80) (1) (sTM)353 (ST™M) 399 (sT™) CONDUIT 64.0
0.9999 0.0130

{STM}.STM Pipe - (80) (STM)399 (ST™) 351 (ST™) CONDUIT 80.5
1.0005 0.0130

{STM}.STM Pipe - (81) (STM)379 (ST™M) 377 (ST™) CONDUIT 55.3
0.2530 0.0130

{STM}.STM Pipe - (82) (STM)381 (ST™) 379 (sT™) CONDUIT 25.9
0.2434 0.0130

{STM}.STM Pipe - (83) (1) (sTM)383 (ST™M) 419 (sT™) CONDUIT 9.3
0.2583 0.0130

{STM}.STM Pipe - (83) (STM)419 (ST™M) 381 (sT™) CONDUIT 66.9
0.2495 0.0130

{STM}.STM Pipe - (84) (STM)385 (ST™M) 383 (sT™) CONDUIT 10.9
0.2016 0.0130

{STM}.STM Pipe - (85) (sT™M)387 (ST™M) 385 (ST™) CONDUIT 52.3
0.2006 0.0130

{STM}.STM Pipe - (86) (STM)389 (ST™M) 387 (ST™) CONDUIT 120.0
0.2000 0.0130

{STM}.STM Pipe - (87) (STM)359A (ST™M) 381 (sT™) CONDUIT 96.6
0.2381 0.0130

{STM}.STM Pipe - (88) (STM)359 (ST™) 357 (ST™) CONDUIT 93.7
0.5339 0.0130
o 5125—02 359A (ST™M) 359 (sT™) CONDUIT 2.9 0.0105
o 51g5—07 MAJ-Shinny CB113-114 (STM) CHANNEL 17.1 0.0583
o bigg—OQ 4+828 CB133-134 (STM) CHANNEL 63.0 0.5333
o Link-10 4+750 CB133-134 (STM) CHANNEL 39.0 0.6051

.0130
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Link-101 Jun-51 CB113-114 (STM) CHANNEL 10.0 3.2800
-(L)?Elg-lofi RYCB-32 (STM) RYCB-33 (STM) CHANNEL 20.0 1.0000
-E?zg-ll 4+750 CB131-132 (STM) CHANNEL 48.0 0.6292
-(L):1!-I§1g-112 RYCB-34 (STM) RYCB-33 (STM) CHANNEL 10.0 4.7000
-8?32-113 379A (ST™M) 4+568 CHANNEL 25.0 1.2000
-E}ﬁg-ll4 373A (STM) 4+345 CHANNEL 10.0 0.6000
-E}i8-115 11+001 CB93-94 (ST™M) CHANNEL 76.4 1.3609
-E}ﬁ2-116 8+150 CB97-98 (ST™M) CHANNEL 107.8 0.9579
-E}ﬁg-ll7 12+001 CB87-88 (ST™M) CHANNEL 87.5 1.1314
-E}ﬁg-ll8 RYCB-39 (STM) CB129-130 (STM) CHANNEL 10.0 4.0000
-8?32-119 RYCB-27 (STM) 10+053 CHANNEL 10.0 2.4000
-E?zg—12 4+665 CB131-132 (STM) CHANNEL 36.0 0.5611
-E}ﬁ2-120 10+053 MAJ-Easement CHANNEL 26.2 0.6102
-E?zg—13 4+665 CB129-130 (STM) CHANNEL 45.0 0.7267
-E}ig-14 4+568 CB129-130 (STM) CHANNEL 42.0 0.3024
-E}ig-16 8+128 CB121-122 (STM) CHANNEL 17.8 0.9291
-E}ig-17 8+128 CB119-120 (STM) CHANNEL 7.5 1.6000
-E}ig-18 4+510 CB119-120 (STM) CHANNEL 8.2 1.4616
-E}ig-19 4+510 CB117-118 (STM) CHANNEL 45.0 0.5778
-E}ig—ZZ 4+345 CB115-116 (STM) CHANNEL 20.0 0.9000
-E}ig—ZB 4+345 CB113-114 (STM) CHANNEL 74.0 0.4973
-E}ig—ZS 4+568 CB121-122 (STM) CHANNEL 52.0 0.5865
-E}ig-26 4+568 CB123-124 (STM) CHANNEL 25.0 0.7360
-E}ig-30 7+096 CB123-124 (STM) CHANNEL 61.0 0.6130
-E}ig-31 7+096 CB125-126 (STM) CHANNEL 91.8 0.8661
-E}ig—32 6+088 CB125-126 (STM) CHANNEL 8.4 0.4177
-E}ig—33 4+828 CB127-128 (STM) CHANNEL 50.0 1.7520
-E}ig-34 6+102 CB127-128 (STM) CHANNEL 10.0 0.7600
-E}ig—35 6+102 CB125-126 (STM) CHANNEL 14.0 0.5000
-E}ig-38 6+088 CB101-102 (STM) CHANNEL 59.0 1.4068
-E}ig-40 12+309 CB97-98 (ST™M) CHANNEL 36.0 0.5639
-E}ig-44 CB111-112 CB101-102 (STM) CHANNEL 25.8 0.8544
-E}ig—45 MAJ-Haliburton CB101-102 (STM) CHANNEL 12.0 1.0833
-E}ig-47 12+309 CB95-96 (ST™M) CHANNEL 33.5 1.9970
-§i§§-48 12+254 CB95-96 (ST™M) CHANNEL 20.0 0.7000
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51?5-49 12+254 CB91-92 (STM) CHANNEL 14.1 1.8434
-5125-51 12+228 CB91-92 (STM) CHANNEL 11.0 1.5364
-bigg-SZ 12+228 CB89-90 (STM™) CHANNEL 32.0 0.5625
-bigg-SB 12+185 CB89-90 (STM™) CHANNEL 13.0 1.3846
-5125-54 4+420 CB117-118 (STM) CHANNEL 27.0 0.8148
-bigg-SS 4+420 CB115-116 (STM) CHANNEL 60.0 0.6500
-5125-57 CB93-94 (STM) CB91-92 (STM) CHANNEL 56.6 0.7753
-5125-59 CB87-88 (STM) CB85-86 (STM) CHANNEL 57.9 0.9751
-5125-60 12+185 CB85-86 (STM) CHANNEL 22.0 1.4773
-b;n5-61 CB85-86 (STM) 10+053 CHANNEL 28.0 0.5000
.035

5;n5-64 RYCBMH-2 (STM) 10+053 CHANNEL 10.0 1.4000
.035

5;n5-70 RYCB-28 (STM) RYCB-27 (STM) CHANNEL 10.0 0.5000
.035

5;n5-71 E-34 RYCB-28 (STM) CHANNEL 50.0 1.0200
.035

b;n5-72 Jun-35 RYCB-25 (ST™M) CHANNEL 9.7 2.6832
.035

5;n5-74 Jun-35 CB89-90 (STM™) CHANNEL 19.9 0.9839
.035

b;n5-75 Jun-37 RYCB-24 (ST™M) CHANNEL 10.3 3.0039
.035

5;n5-77 Jun-37 CB95-96 (STM) CHANNEL 19.4 1.3378
.035

5;n5-80 Jun-40 RYCB-23 (ST™M) CHANNEL 12.6 1.0317
.035

b;n5-82 Jun-40 CB101-102 (STM) CHANNEL 19.4 2.7878
.035

b;n5-85 Jun-43 RYCB-22 (ST™M) CHANNEL 15.9 1.6332
.035

5;n5-86 Jun-43 CB127-128 (STM) CHANNEL 10.6 3.1758
.035

5;n5-91 RYCB-38 (ST™M) CB131-132 (STM) CHANNEL 10.0 1.5000
.035

b;n5-93 RYCB-21 (ST™M) MAJ-Slapshot CHANNEL 10.0 1.0000
.035

5;n5-96 RYCB-30 (ST™M) CB121-122 (STM) CHANNEL 10.0 0.5000
.035

5;n5-97 RYCB-31 (ST™M) CB121-122 (STM) CHANNEL 10.0 6.1000
.035

5;n5-99 RYCB-33 (ST™M) Jun-51 CHANNEL 10.0 0.5000
.035

{ST™M}.CBL109 (STM)CB113-114 (ST™M) 703 (STM) ORIFICE

{ST™M}.cCBL111 (STM)CB11l5-116 (STM) 375 (STM) ORIFICE

{ST™M}.CBL113 (STM)CB117-118 (STM) 377 (STM) ORIFICE

{ST™M}.CBL115 (STM)CB119-120 (STM) 377 (STM) ORIFICE

{ST™M}.CBL117 (STM)CB121-122 (STM) 379 (STM) ORIFICE

{ST™M}.CBL119 (STM)CB123-124 (STM) 359A (STM) ORIFICE

{STM}.CBL123 (STM)CB127-128 (STM) 357A (STM) ORIFICE

{STM}.CBL125 (STM)CB129-130 (STM) 419 (ST™M) ORIFICE

{ST™M}.CBL128 (STM)CB131-132 (STM) 387 (STM) ORIFICE

{STM}.CBL130 (STM)CB133-134 (STM) 389 (STM) ORIFICE

{ST™M}.CBL85 (STM)CB89-90 (STM) 347 (ST™) ORIFICE

{ST™M}.CBL87 (STM)CB91-92 (ST™M) 397 (ST™) ORIFICE

{ST™M}.CBL91 (STM)CB95-96 (STM) 351 (ST™) ORIFICE

{STM}.CBL93 (STM)CB97-98 (STM) 399 (sT™) ORIFICE

{ST™M}.CBL97 (STM)CB101-102 (ST™M) 357 (ST™M) ORIFICE

{STM}.STM Pipe - (182) (STM)373A (STM) 373 (ST™) ORIFICE

{STM}.ST™M Pipe - (183) (STM)379A (STM) 379 (ST™) ORIFICE

{STM}.STM Pipe - (389) (STM)CB87-88 (STM) 393 (sT™) ORIFICE
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{STM}.ST™ Pipe - (391) (STM)CB85-86 (STM) 393 (ST™) ORIFICE
{STM}.ST™M Pipe - (392) (STM)CB93-94 (STM) 397 (ST™) ORIFICE
{STM}.ST™ Pipe - (393) (STM)CB125-126 (STM) 359 (STM) ORIFICE
{STM}.ST™M Pipe - (397) (STM)RYCB-21 (STM) 387A (STM) ORIFICE
{STM}.ST™M Pipe - (400) (STM)RYCB-22 (STM) 357A (ST™M) ORIFICE
{STM}.ST™M Pipe - (403) (STM)RYCB-23 (STM) 357 (ST™) ORIFICE
{STM}.ST™ Pipe - (406) (STM)RYCB-24 (STM) 351 (ST™) ORIFICE
{STM}.ST™M Pipe - (409) (STM)RYCB-25 (STM) 347 (STM) ORIFICE
{STM}.ST™M Pipe - (412) (STM)RYCBMH-2 (STM) 391 (STM) ORIFICE
{STM}.ST™M Pipe - (414) (STM)RYCB-27 (STM) 391 (STM) ORIFICE
{STM}.ST™M Pipe - (417) (STM)RYCB-28 (STM) 347 (ST™M) ORIFICE
{STM}.ST™M Pipe - (419) (STM)RYCB-38 (STM) 387A (STM) ORIFICE
{STM}.ST™M Pipe - (421) (STM)RYCB-39 (STM) 383 (sT™) ORIFICE
{STM}.ST™M Pipe - (425) (STM)RYCB-30 (STM) 381 (STM) ORIFICE
{STM}.ST™M Pipe - (427) (STM)RYCB-31 (STM) 377 (ST™) ORIFICE
{STM}.STM Pipe - (429) (STM)RYCB-32 (STM) 377 (STM) ORIFICE
{STM}.ST™M Pipe - (433) (STM)RYCB-33 (STM) 375 (ST™) ORIFICE
{STM}.ST™M Pipe - (435) (STM)RYCB-34 (STM) 703 (ST™M) ORIFICE
Link-01 off-site 387A (ST™M) ORIFICE

Link-102 E-34 309 (ST™) ORIFICE

0-111 CB111-112 417 (ST™) ORIFICE

Cr

Link Shape Depth/ width No. of Cross Full
Flow Design
D Diameter Barrels Sectional
Hydraulic Flow
Area
Radius Capacity
m m m?
m LPS
: éZTM}-STM ngga— (190) (STM) CIRCULAR 0.91 0.91 1
{STM}.STM Pipe - (199) (STM) CIRCULAR 0.46 0.46 1
0.16 0.11
{STM}.STM Pipe - (390) (STM) CIRCULAR 0.53 0.53 1
0.22 0.13 704.54
{SEM%éSTM Pipe 6 (69) (1 (1) (STM) CIRCULAR 0.91 0.91 1
: éZTM}-STM P8p§3_ (69) (1) (STM) CIRCULAR 0.91 0.91 1
: éZTM}-STM P8p§3_ (70) (1) (STM) CIRCULAR 0.91 0.91 1
{STM}.STM Pipe - (70) (STM) CIRCULAR 0.91 0.91 1
0.66 0.23 1374.48
{STM}.STM Pipe - (71) (STM) CIRCULAR 0.76 0.76 1
0.46 0.19 688.61
{STM}.STM Pipe - (72) (1) (STM) CIRCULAR 0.30 0.30 1
0.07 0.08 140.53
{STM}.STM Pipe - (72) (STM) CIRCULAR 0.69 0.69 1
0.37 0.17 695.73
{SIM%8STM Pipe 6 (ZS) (2)2(1) (STM) CIRCULAR 1.37 1.37 1
{STM}.STM Pipe - (75) (ST™M) CIRCULAR 1.37 1.37 1
1.48 0.34 2403.74
{STM}.STM Pipe - (76) (STM) CIRCULAR 1.22 1.22 1
1.17 0.30 1703.53
{STM}.STM Pipe - (77) (STM) CIRCULAR 1.22 1.22 1
1.17 0.30 1747.31
{STM}.STM Pipe - (78) (1) (STM) CIRCULAR 0.30 0.30 1
0.07 0.08
{STM}.STM Pipe - (78) (STM) CIRCULAR 0.46 0.46 1
0.16 0.11 210.00
{STM}.STM Pipe - (79) (1) (STM) CIRCULAR 0.30 0.30 1
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.07 0.08 123.53
{STM}.ST™M Pipe - (79) (STM) CIRCULAR 0.46 0.46
6 0.11
{STM}.STM Pipe - (80) (1) (STM) CIRCULAR 0.30 0.30
7 0.08 101.06
{STM}.ST™M Pipe - (80) (STM) CIRCULAR 0.46 0.46
6 0.11 297.17
{STM}.ST™M Pipe - (81) (STM) CIRCULAR 1.07 1.07
9 0.27 1433.75
{STM}.STM Pipe - (82) (STM) CIRCULAR 0.99 0.99
7 0.25 1154.69
{STM}.STM Pipe - (83) (1) (STM) CIRCULAR 0.91 0.91
6 0.23 958.70
{STM}.STM Pipe - (83) (STM) CIRCULAR 0.91 0.91
6 0.23 942.25
{STM}.ST™M Pipe - (84) (STM) CIRCULAR 0.91 0.91
6 0.23 847.10
{STM}.ST™M Pipe - (85) (STM) CIRCULAR 0.91 0.91
6 0.23 845.04
{STM}.ST™M Pipe - (86) (STM) CIRCULAR 0.46 0.46
6 0.11 132.87
{STM}.ST™M Pipe - (87) (STM) CIRCULAR 0.46 0.46
6 0.11 144.96
{STM}.ST™M Pipe - (88) (STM) CIRCULAR 0.46 0.46
16 0.11 217.08
Link-02 CIRCULAR 0.45 0.45 1
11 29.18
Link-07 IRREGULAR 0.30 18.00 1
17 1599.37
Link-09 IRREGULAR 0.30 18.00 1
17 4835.64
Link-10 IRREGULAR 0.30 18.00 1
17 5150.85
Link-101 IRREGULAR 0.30 10.00 1
15 2182.86
Link-106 IRREGULAR 0.30 10.00 1
15 1205.28
Link-11 IRREGULAR 0.30 18.00 1
17 5252.16
Link-112 IRREGULAR 0.30 10.00 1
15 2612.99
Link-113 IRREGULAR 0.30 18.00 1
17 7253.46
Link-114 IRREGULAR 0.30 18.00 1
17 5128.97
Link-115 IRREGULAR 0.30 18.00 1
17 7724.46
Link-116 IRREGULAR 0.30 18.00 1
17 6480.60
Link-117 IRREGULAR 0.30 18.00 1
17 7043.17
Link-118 IRREGULAR 0.30 10.00 1
15 2410.57
Link-119 IRREGULAR 0.30 10.00 1
15 1867.22
Link-12 IRREGULAR 0.30 18.00 1
17 4959.97
Link-120 IRREGULAR 0.30 7.00 1
.16 615.70
Link-13 IRREGULAR 0.30 18.00 1
.17 5644.46
Link-14 IRREGULAR 0.30 18.00 1
.17 3641.10
Link-16 IRREGULAR 0.30 18.00 1
17 6382.27
Link-17 IRREGULAR 0.20 20.00 1
10 4181.01
Link-18 IRREGULAR 0.30 18.00 1
.17 8005.23
Link-19 IRREGULAR 0.30 18.00 1

N NN NN NN O NN B B N N N NN B N B B N NN O

R R R R R R
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"Link-82

5033.
6281.
.42
5071.
5680.
5184.
6162.
4279.
8764.
.47
2337.
7853.
4972.
6120.
6891.
9357.
5539.
8990.
8207.
4966.
7791.
.01
.41
.45
6538.
8047.

557.
1426.

852.
1217.
1974.
1195.
2088.
.08
1224.

4669

5772

5977
5338
5830

1394

10
68

11
59
30
27
24
39

25
58
23
37
85
20
93
14
33
11
47

68
95
33
11
26
28
30
56
96

27

IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR
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IRREGULAR
IRREGULAR
IRREGULAR
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IRREGULAR
IRREGULAR
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IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR
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IRREGULAR
IRREGULAR
IRREGULAR
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IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR

IRREGULAR
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Transect Summary

Transect 18m ROW

Area:

Hrad:

width:

2012

.43
1540.
2147.
1476.
1205.

852.
2976.

852.

COO0OOOOO0OOOO OO0 O0OO0OO0OOOO0OO OOO0OOCOOOOCOCO0O

30
91
16
28
26
83
26

IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR
IRREGULAR

IRREGULAR

Transect Backyard sSwale

Area:

Hrad:

[=Nelololololololele]e]

.0005 0.0018
.0165 0.0224
.0553 0.0658
L1171 0.1321
.2016 0.2211
.2993 0.3200
.4099 0.4342
.5391 0.5671
.6869 0.7187
.8534 0.8889
.0176 0.0351
.1053 0.1229
.1931 0.2107
.2809 0.2985
.3687 0.3990
.5361 0.5683
.6811 0.7058
.7928 0.8120
. 8808 0.8962
.9519 0.9646
.0240 0.0479
.1438 0.1678
.2637 0.2877
.3836 0.4076
.5035 0.5098
.5307 0.5502
.6284 0.6480
.7262 0.7458
.8240 0.8436
.9218 0.9413
.0004 0.0016
.0144 0.0196
.0484 0.0576
.1024 0.1156
.1764 0.1936
.2704 0.2916
.3844 0.4096
.5184 0.5476
.6724 0.7056
. 8464 0.8836
.0200 0.0400
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.00
.00
.00
.00
.00
.00
.00

COO0OOOOO0OOOO OO0OO0CO0OO0OOOCOO0OO OOO0OO0COOOOCOO0O

[=Nelolololololelele]e]

0.
.30
.30
.30
.30
.30
.30

o O o o o o

30

.0041
.0293
.0773
.1481
. 2405
.3413
.4593
.5960
.7513
.9252

.0527
.1405
.2282
.3160
.4334
.5989
.7292
.8304
.9109
.9768

.0719
.1918
.3117
.4315
.5102
.5698
.6676
.7653
.8631
.9609

.0036
.0256
.0676
.1296
.2116
.3136
.4356
.5776
.7396
.9216

.0600

10
10
10
10
10
10
10

.0073
.0370
.0896
.1651
.2600
.3634
.4852
.6255
.7846
.9622

.0702
.1580
.2458
.3336
.4678
.6277
.7514
.8479
.9251
.9886

.0959
.2158
.3356
.4555
.5107
.5893
.6871
.7849
. 8827
. 9804

OO0 OOOOOO OO0OOCOOOOOOO OOO0OOOOOO0OO

.0064
.0324
.0784
.1444
.2304
.3364
.4624
.6084
.7744
.9604

.0800
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.0114
.0457
.1029
.1829
.2795
.3863
.5117
.6558
.8186
.0000

.0878
.1756
.2634
.3511
.5021
.6551
.7726
.8647
.9388
.0000

.1199
.2397
.3596
.4795
.5111
.6089
.7067
.8044
.9022
.0000

.0100
.0400
.0900
.1600
.2500
.3600
.4900
.6400
.8100
.0000

.1000

L S = S = S S S G S

R R R R R R R
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.50
.50
.50
.50
.50
.50
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0.1200 0.1400 0.1600 0.1800 0.2000
0.2200 0.2400 0.2600 0.2800 0.3000
0.3200 0.3400 0.3600 0.3800 0.4000
0.4200 0.4400 0.4600 0.4800 0.5000
0.5200 0.5400 0.5600 0.5800 0.6000
0.6200 0.6400 0.6600 0.6800 0.7000
0.7200 0.7400 0.7600 0.7800 0.8000
0.8200 0.8400 0.8600 0.8800 0.9000
0.9200 0.9400 0.9600 0.9800 1.0000
width:
0.0200 0.0400 0.0600 0.0800 0.1000
0.1200 0.1400 0.1600 0.1800 0.2000
0.2200 0.2400 0.2600 0.2800 0.3000
0.3200 0.3400 0.3600 0.3800 0.4000
0.4200 0.4400 0.4600 0.4800 0.5000
0.5200 0.5400 0.5600 0.5800 0.6000
0.6200 0.6400 0.6600 0.6800 0.7000
0.7200 0.7400 0.7600 0.7800 0.8000
0.8200 0.8400 0.8600 0.8800 0.9000
0.9200 0.9400 0.9600 0.9800 1.0000
Transect outlet Swale
Area:
0.0004 0.0016 0.0035 0.0062 0.0097
0.0140 0.0191 0.0249 0.0315 0.0389
0.0471 0.0560 0.0658 0.0763 0.0876
0.0996 0.1125 0.1261 0.1405 0.1557
0.1716 0.1884 0.2059 0.2242 0.2432
0.2631 0.2837 0.3051 0.3273 0.3503
0.3740 0.3985 0.4238 0.4499 0.4768
0.5044 0.5328 0.5620 0.5920 0.6227
0.6542 0.6866 0.7203 0.7556 0.7924
g 0.8308 0.8708 0.9123 0.9554 1.0000
Hrad:
0.0183 0.0365 0.0548 0.0730 0.0913
0.1095 0.1278 0.1461 0.1643 0.1826
0.2008 0.2191 0.2373 0.2556 0.2738
0.2921 0.3104 0.3286 0.3469 0.3651
0.3834 0.4016 0.4199 0.4382 0.4564
0.4747 0.4929 0.5112 0.5294 0.5477
0.5660 0.5842 0.6025 0.6207 0.6390
0.6572 0.6755 0.6938 0.7120 0.7303
0.7485 0.7727 0.8072 0.8396 0.8701
0.8989 0.9261 0.9520 0.9765 1.0000
width:
0.0171 0.0343 0.0514 0.0686 0.0857
0.1029 0.1200 0.1371 0.1543 0.1714
0.1886 0.2057 0.2229 0.2400 0.2571
0.2743 0.2914 0.3086 0.3257 0.3429
0.3600 0.3771 0.3943 0.4114 0.4286
0.4457 0.4629 0.4800 0.4971 0.5143
0.5314 0.5486 0.5657 0.5829 0.6000
0.6171 0.6343 0.6514 0.6686 0.6857
0.7029 0.7257 0.7600 0.7943 0.8286
0.8629 0.8971 0.9314 0.9657 1.0000
Transect ROW Crown
Area:
0.0004 0.0016 0.0036 0.0064 0.0100
0.0144 0.0196 0.0256 0.0324 0.0400
0.0484 0.0576 0.0676 0.0784 0.0900
0.1024 0.1156 0.1296 0.1444 0.1600
0.1764 0.1936 0.2116 0.2304 0.2500
0.2704 0.2916 0.3136 0.3364 0.3600
0.3844 0.4096 0.4356 0.4624 0.4900
0.5184 0.5476 0.5776 0.6084 0.6400
0.6724 0.7056 0.7396 0.7744 0.8100
d 0.8464 0.8836 0.9216 0.9604 1.0000
Hrad:
0.0200 0.0400 0.0600 0.0800 0.1000
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0.1200 0.1400 0.1600 0.1800 0.2000
0.2200 0.2400 0.2600 0.2800 0.3000
0.3200 0.3400 0.3600 0.3800 0.4000
0.4200 0.4400 0.4600 0.4800 0.5000
0.5200 0.5400 0.5600 0.5800 0.6000
0.6200 0.6400 0.6600 0.6800 0.7000
0.7200 0.7400 0.7600 0.7800 0.8000
0.8200 0.8400 0.8600 0.8800 0.9000
0.9200 0.9400 0.9600 0.9800 1.0000
width:

0.0200 0.0400 0.0600 0.0800 0.1000
0.1200 0.1400 0.1600 0.1800 0.2000
0.2200 0.2400 0.2600 0.2800 0.3000
0.3200 0.3400 0.3600 0.3800 0.4000
0.4200 0.4400 0.4600 0.4800 0.5000
0.5200 0.5400 0.5600 0.5800 0.6000
0.6200 0.6400 0.6600 0.6800 0.7000
0.7200 0.7400 0.7600 0.7800 0.8000
0.8200 0.8400 0.8600 0.8800 0.9000
0.9200 0.9400 0.9600 0.9800 1.0000

FedededededefdededehdedefddedehddeNddNdd Vo]ume Depth

ity hectare-m mm

...... 1.181 76.023

Evaporation LOSS .........

0

Infiltration LOSS ........ 0.269 17.285
surface Runoff ........... 0.911 58.618
Final Surface Storage .... 0.010 0.660
continuity Error (%) ..... -0.710

RO e i T A e T T i e T T i e T T i e i R I A T e i i 1y Vo-l ume Vo-l ume
Flow Routing Continuity hectare-m Mliters
Dry Weather Inflow ....... 0.000 0.000
wet weather Inflow ....... 0.911 9.109
Groundwater Inflow ....... 0.000 0.000
RDII Inflow .......ovvn... 0.000 0.000
External Inflow .......... 0.066 0.662
External outflow ......... 0.972 9.717
Surface Flooding ......... 0.000 0.000
Evaporation LOSS ......... 0.000 0.000
Initial Stored volume .... 0.040 0.405
Final Stored volume ...... 0.045 0.452
continuity Error (%) ..... 0.070

R R Ak Ak Ak Sk Sk kS S S S R R Ak Sk kS S S AR R AR Ak Sk Sk Sk Sk Sk Sk S S A R ARk ok ko ko

EPA SWMM Time of Concentration Computations Report

R R Ak Ak Ak Sk Sk kS S S S R R Ak Sk ik S kS AR R AR Ak Sk Sk Sk Sk Sk Sk S S S R ARk ok ko ok o

Tc = (0.94 * (LA0.6) * (nA0.6)) / ((iA0.4) * (SA0.3))
where:

TC Time of Concentration (min)
Flow Length (ft)

Manning's Roughness
Rainfall Intensity (in/hr)
Slope (ft/ft)

wn-=-sSr
LI T [ T |

Flow length (m): 46.40
Pervious Manning's Roughness: 0.25000
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Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 35.44

Flow length (m): 222.64
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 54.42

Flow length (m): 91.67
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 46.41

Flow length (m): 191.32
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 49.69

Flow length (m): 38.75
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 31.81

Flow length (m): 40.25
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 32.55
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Flow length (m): 35.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 29.93

Flow length (m): 122.95
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 38.11

Flow length (m): 153.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 43,45

Flow length (m): 50.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 34.77

Flow length (m): 27.60
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 24.34

Flow length (m): 32.50
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 26.85

Subbasin {SDA}.641
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Flow length (m): 78.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 38.51

Flow length (m): 86.67
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 44 .87

Flow length (m): 95.21
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 47 .48

Flow length (m): 51.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 37.51

Flow length (m): 94.58
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 47 .29

Flow length (m): 72.50
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 40.32
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Flow length (m): 70.20
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 36.15

Flow length (m): 50.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 37.07

Flow length (m): 145.83
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 61.32

Flow length (m): 57.89
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 35.23

Flow length (m): 42 .40
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 33.58

Flow length (m): 73.95
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
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Computed TOC (minutes): 40.80

Flow length (m): 78.16
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 42 .17

Flow length (m): 72.08
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 40.18

Flow length (m): 100.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 48.90

Flow length (m): 59.60
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 35.84

Flow length (m): 20.75
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 21.87

Flow length (m): 45.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300

Pervious Rainfall Intensity (mm/hr): 19.00583
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Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 34.80

Flow length (m): 65.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 37.76

Flow length (m): 42 .60
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 33.67

Flow length (m): 54.74
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 34.06

Flow length (m): 72.71
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 40.39

Flow length (m): 98.75
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 48.53

Flow length (m): 52.50
Pervious Manning's Roughness: 0.25000
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Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 38.17

Flow length (m): 80.53
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 42 .94

Flow length (m): 40.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 30.41

Flow length (m): 50.25
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 37.18

Flow length (m): 88.00
Pervious Manning's Roughness: 0.25000
Impervious Manning's Roughness: 0.01300
Pervious Rainfall Intensity (mm/hr): 19.00583
Impervious Rainfall Intensity (mm/hr): 19.00583
Slope (%): 0.50000
Computed TOC (minutes): 45.29

Subbasin Runoff summary

Subbasin Total Total Total Total Total Peak Runoff
Time of
ID Rainfall Runon Evap. Infil. Runoff Runoff Coefficient
Concentration
mm mm mm mm mm LPS

days hh:mm:ss
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{SDA}.109b 76.02 0.00 0.00 30.69 46.00 128.03 0.605
0 00:35:26
{SDA}.624 76.02 0.00 0.00 7.12 68.52 439.00 0.901
0 00:54:25
{SDA}.625 76.02 0.00 0.00 18.38 57.12 53.70 0.751
0 00:46:24
{SDA}.627 76.02 0.00 0.00 7.03 68.64 389.72 0.903
0 00:49:41
{SDA}.628 76.02 0.00 0.00 30.44 46.26 18.04 0.609
0 00:31:48
{SDA}.629 76.02 0.00 0.00 30.49 46.21 46.38 0.608
0 00:32:32
{SDA}.630 76.02 0.00 0.00 30.31 46.40 31.31 0.610
0 00:29:55
{SDA}.632 76.02 0.00 0.00 6.83 68.53 446.34 0.901
0 00:38:06
{SDA}.633 76.02 0.00 0.00 6.93 68.39 734.36 0.900
0 00:43:27
{SDA}.634 76.02 0.00 0.00 27.35 49.40 42.73 0.650
0 00:34:46
{SDA}.638 76.02 0.00 0.00 26.84 49.92 25.30 0.657
0 00:24:20
{SDA}.639 76.02 0.00 0.00 26.95 49.81 44.80 0.655
0 00:26:50
{SDA}.641 76.02 0.00 0.00 14.40 61.38 141.30 0.807
0 00:38:30
{SDA}.642 76.02 0.00 0.00 18.30 57.51 135.96 0.756
0 00:44:52
{SDA}.643 76.02 0.00 0.00 18.44 57.36 148.32 0.754
0 00:47:28
{SDA}.663 76.02 0.00 0.00 30.84 45.84 136.12 0.603
0 00:37:30
{SDA}.664 76.02 0.00 0.00 18.43 57.37 147.42 0.755
0 00:47:17
{SDA}.666 76.02 0.00 0.00 18.05 57.77 115.18 0.760
0 00:40:18
{SDA}.667 76.02 0.00 0.00 14.30 61.49 128.10 0.809
0 00:36:09
{SDA}.668 76.02 0.00 0.00 30.80 45.87 134.43 0.603
0 00:37:04
{SDA}.670 76.02 0.00 0.00 19.16 56.59 218.44 0.744
0 01:01:19
{SDA}.671 76.02 0.00 0.00 17.78 58.05 73.94 0.764
0 00:35:13
{SDA}.672 76.02 0.00 0.00 30.56 46.14 120.34 0.607
0 00:33:34
{SDA}.673 76.02 0.00 0.00 18.08 57.74 92.88 0.759
0 00:40:47
{SDA}.674 76.02 0.00 0.00 18.15 57.66 97.79 0.758
0 00:42:10
{SDA}.675 76.02 0.00 0.00 18.05 57.77 114.56 0.760
0 00:40:10
{SDA}.704 76.02 0.00 0.00 18.52 56.97 71.12 0.749
0 00:48:53
{SDA}.708 76.02 0.00 0.00 17.81 58.02 49.98 0.763
0 00:35:50
{SDA}.713 76.02 0.00 0.00 29.83 46.91 30.76 0.617
0 00:21:52
{SDA}.716 76.02 0.00 0.00 30.64 46.05 50.16 0.606
0 00:34:47
{SDA}.717 76.02 0.00 0.00 17.92 57.91 104.03 0.762
0 00:37:45
{SDA}.718 76.02 0.00 0.00 30.56 46.13 120.74 0.607
0 00:33:40
{SDA}.719 76.02 0.00 0.00 17.72 58.12 70.17 0.764
0 00:34:03
{SDA}.720 76.02 0.00 0.00 18.06 57.76 115.48 0.760
0 00:40:23
{SbAa}.721 76.02 0.00 0.00 18.50 57.30 153.40 0.754
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0 00:48:31
{SDA}.722 76.02 0.00 0.00 30.89 45.79 55.44 0.602
0 00:38:10
{SDA}.723 76.02 0.00 0.00 18.20 57.62 100.54 0.758
0 00:42:56
{sSbA}.730 76.02 0.00 0.00 27.12 49.64 32.20 0.653
0 00:30:24
{SDA}.739 76.02 0.00 0.00 30.81 45.86 53.94 0.603
0 00:37:10
700_union_1 76.02 0.00 0.00 18.32 57.48 71.82 0.756
0 00:45:17
Node Depth Summary
Node Average Maximum  Maximum  Time of Max Total Total Retention
D Depth Depth HGL Occurrence Flooded Time Time
Attained Attained Attained volume  Flooded

m m m days hh:mm ha-mm  minutes hh:mm:ss
10+053 0.00 0.16 103.32 0 01:56 0 0 0:00:00
11+001 0.00 0.00 104.63 0 00:00 0 0 0:00:00
12+001 0.00 0.00 104.55 0 00:00 0 0 0:00:00
12+185 0.00 0.02 103.34 0 02:00 0 0 0:00:00
12+228 0.00 0.02 103.34 0 02:01 0 0 0:00:00
12+254 0.00 0.00 103.41 0 00:00 0 0 0:00:00
12+309 0.00 0.00 103.94 0 00:00 0 0 0:00:00
309 (ST™) 0.31 0.68 101.41 0 01:56 0 0 0:00:00
343 (STM) 1.47 1.92 100.63 0 01:56 0 0 0:00:00
345 (STM™) 0.00 0.01 101.46 0 01:55 0 0 0:00:00
347 (ST™M) 1.11 1.90 100.98 0 01:56 0 0 0:00:00
349 (STM) 0.01 0.50 101.26 0 01:55 0 0 0:00:00
351 (ST™M) 0.58 1.67 101.28 0 01:56 0 0 0:00:00
353 (ST™) 0.00 0.00 101.42 0 01:47 0 0 0:00:00
357 (ST™M) 0.05 0.30 102.27 0 01:56 0 0 0:00:00
357A (STM) 0.01 0.22 102.56 0 02:08 0 0 0:00:00
359 (ST™M) 0.02 0.27 102.80 0 01:56 0 0 0:00:00
359A (STM) 0.01 0.17 102.80 0 01:56 0 0 0:00:00
373 (ST™M) 1.24 1.36 102.24 0 01:56 0 0 0:00:00
373A (STM) 0.52 3.00 104.65 0 01:50 0 0 0:00:00
375 (sT™) 0.90 1.17 102.39 0 01:56 0 0 0:00:00
377 (STM) 0.75 1.12 102.49 0 01:56 0 0 0:00:00
379 (sT™M) 0.46 0.96 102.62 0 01:57 0 0 0:00:00
379A (STM) 0.10 3.26 105.39 0 01:50 0 0 0:00:00
381 (ST™M) 0.33 0.91 102.70 0 01:58 0 0 0:00:00
383 (ST™) 0.09 0.86 102.92 0 01:59 0 0 0:00:00
385 (ST™M) 0.08 0.90 102.98 0 02:00 0 0 0:00:00
387 (ST™M) 0.06 0.89 103.07 0 02:00 0 0 0:00:00
387A (STM) 0.06 0.79 103.13 0 02:00 0 0 0:00:00
389 (ST™) 0.02 0.30 103.17 0 02:00 0 0 0:00:00
391 (ST™M) 1.53 1.76 100.40 0 01:56 0 0 0:00:00
393 (ST™) 0.02 0.34 101.46 0 01:55 0 0 0:00:00
395 (sT™M) 1.39 1.94 100.73 0 01:56 0 0 0:00:00
397 (STM) 0.10 1.48 101.57 0 01:43 0 0 0:00:00
399 (ST™M) 0.02 0.73 101.44 0 01:47 0 0 0:00:00
4+345 0.00 0.08 104.57 0 01:53 0 0 0:00:00
4+420 0.00 0.00 104.70 0 00:00 0 0 0:00:00
4+510 0.00 0.05 104.79 0 01:55 0 0 0:00:00
4+568 0.00 0.07 105.07 0 01:50 0 0 0:00:00
4+665 0.00 0.00 105.21 0 00:00 0 0 0:00:00
4+750 0.00 0.00 105.31 0 00:00 0 0 0:00:00
4+828 0.00 0.00 105.41 0 00:00 0 0 0:00:00
417 (ST™M) 0.31 1.51 101.40 0 01:56 0 0 0:00:00
419 (ST™) 0.11 0.82 102.86 0 01:59 0 0 0:00:00



6+088
6+102
7+096
703 (ST™)
8+128
8+150
CB101-102
cB111-112
CB113-114
CB115-116
CB117-118
CB119-120
CB121-122
CB123-124
CB125-126
CB127-128
CB129-130
CB131-132
CB133-134
CB85-86
CB87-88
CB89-90
CB91-92
CB93-94
CB95-96
CB97-98
E-34
Jun-35
Jun-37
Jun-40
Jun-43
Jun-51
RYCB-21
RYCB-22
RYCB-23
RYCB-24
RYCB-25
RYCB-27
RYCB-28
RYCB-30
RYCB-31
RYCB-32
RYCB-33
RYCB-34
RYCB-38
RYCB-39

(s™)

(s™)
(STM™)
(s™)
(STM™)
(s™)
(ST™)
(s™)
(ST™)
(s™)
(STM™)
(s™)

(ST™)
(s™)
(ST™)
(s™)
(ST™)
(s™)
(sT™)

(s™)
(ST™)
(s™)
(ST™)
(s™)
(ST™)
(s™)
(ST™)
(s™)
(ST™)
(s™)
(ST™)
(s™)
(sT™)

RYCBMH-2 (STM)
EX341 (ST™M)
EX363 (ST™M)
MAJ-Easement

MAJ-Halibu
MAJ-Shinny

rton

MAJ-STapshot

off-site
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Node Flow Summary
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100 Year Output Summary.txt
1.

[elelololelelolololelololololololololelololelalolololololololalololololololololelololololololelolelololol ol o]

[elelololelelslololelolololololololelelololelalslololololololalslolololololololelolololalololelolelololo ol o]
[elelolololelolololelolololololololelelololelalolololololololalslololalelolololelolololalololelolelololo ol o]

Element

Type

Maximum
Flooding
overflow

LPS

days

Time of Peak

Flooding
Occurrence
hh:mm

10+053
11+001
12+001
12+185

JUNCTION
JUNCTION
JUNCTION
JUNCTION

04 104.47 0 01:52
05 104.66 0 01:57
00 105.19 0 00:00
37 102.17 0 01:56
05 104.91 0 01:55
00 104.77 0 00:00
90 103.80 0 01:56
84 103.86 0 01:50
63 104.24 0 01:54
58 104.57 0 01:54
45 104.65 0 02:01
10 104.91 0 01:54
51 104.91 0 01:54
52 105.06 0 01:56
90 104.49 0 01:51
31 104.66 0 01:57
48 105.06 0 01:54
45 105.18 0 01:56
65 105.22 0 01:54
39 103.19 0 01:54
06 103.60 0 01:50
05 103.34 0 02:00
85 103.31 0 01:54
95 103.64 0 01:50
87 103.35 0 01:58
67 103.91 0 01:57
49 104.01 0 01:52
10 103.38 0 01:55
09 103.55 0 01:55
08 104.22 0 01:55
08 104.95 0 01:55
05 104.50 0 01:55
40 105.38 0 01:55
97 104.96 0 01:55
03 104.24 0 01:55
19 103.55 0 01:55
54 103.39 0 01:55
23 103.46 0 01:55
38 103.54 0 01:55
57 105.09 0 01:51
07 104.90 0 01:51
91 104.75 0 01:55
69 104.59 0 01:55
83 103.99 0 01:55
49 105.41 0 01:55
77 105.45 0 01:55
80 103.40 0 01:55
64 100.17 0 00:00
71 102.11 0 00:00
16 103.16 0 01:56
06 103.79 0 01:56
00 104.12 0 00:00
00 105.10 0 00:00
38 104.74 0 02:02
Maximum Peak Time of
Lateral Inflow Peak Inflow
Inflow occurrence
LPS LPS days hh:mm
0.00 116.76 0 01:55
0.00 0.00 0 00:00
0.00 0.00 0 00:00
0.00 16.98 0 01:55



124228
12+254
12+309
309 (STM)
343 (STM)
345 (ST™)
347 (STM)
349 (ST™)
351 (STM)
353 (STM)
357 (STM)
357A (ST™M)
359 (STM)
359A (STM)
373 (ST™M)
373A (ST™M)
375 (ST™M)
377 (ST™)
379 (ST™M)
379A (ST™M)
381 (STM)
383 (STM)
385 (STM)
387 (ST™)
387A (STM)
389 (ST™M)
391 (STM)
393 (STM)
395 (STM)
397 (ST™)
399 (STM)
44345
4+420
4+510
4+568
4+665
4+750
4+828

417 (sT™M)
419 (sT™)
6+088
6+102
7+096

703 (ST™)
8+128
8+150
CB101-102
cB111-112
CB113-114
CB115-116
CB117-118
CB119-120
CB121-122
CB123-124
CB125-126
CB127-128
CB129-130
CB131-132
CB133-134

(s™)

(s™)
(STM™)
(s™)
(STM™)
(s™)
(STM™)
(s™)
(STM™)
(s™)
(STM™)
(s™)

CB85-86 (ST™M)
CB87-88 (STM)
CB89-90 (ST™M)
CB91-92 (STM)
CB93-94 (ST™M)
CB95-96 (STM)
CB97-98 (ST™M)

E-34

Jun-35
Jun-37
Jun-40

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION

100 Year Output Summary.txt
17.13 :

0.00 . 0 01
0.00 0.00 0 00
0.00 0.00 0 00
0.00 19.11 0 01
0.00 1056.66 0 01
0.00 0.12 0 01
0.00 890.41 0 01
0.00 21.59 0 01
0.00 615.76 0 01
0.00 0.22 0 01
0.00 328.42 0 01
0.00 117.23 0 01
0.00 126.09 0 01
0.00 80.89 0 01
0.00 1465.43 0 01
439.00 439.00 0 01
0.00 1298.54 0 01
0.00 1201.13 0 01
0.00 1072.64 0 02
389.72  389.72 0 01
0.00 830.64 0 02
0.00 672.93 0 02
0.00 655.59 0 02
0.00 639.85 0 02
0.00 476.90 0 02
0.00 84.54 0 01
0.00 1166.12 0 01
0.00 166.56 0 01
0.00 890.41 0 01
0.00 141.46 0 01
0.00 106.97 0 01
0.00 269.92 0 01
0.00 0.00 0 00
0.00 55.53 0 01
0.00 245.28 0 01
0.00 0.00 0 00
0.00 0.00 0 00
0.00 0.00 0 00
0.00 372.97 0 02
0.00 767.22 0 02
0.00 42.99 0 01
0.00 44.16 0 01
0.00 0.00 0 00
0.00 1565.99 0 01
0.00 62.75 0 01
0.00 0.00 0 00
71.12 175.33 0 01
49.98 49.98 0 01
100.54  249.88 0 01
97.79  244.87 0 01
92.88 97.85 0 01
53.70  257.60 0 02
128.10 237.25 0 01
115.18 214.44 0 01
147.42  147.42 0 01
71.82 115.60 0 01
141.30 194.73 0 01
135.96  149.91 0 01
148.32  148.32 0 01
153.40 193.96 0 01
115.48  115.48 0 01
70.17  117.79 0 01
104.03 146.01 0 01
114.56  114.56 0 01
73.94 103.23 0 01
218.44  218.44 0 01
30.76 30.76 0 01
0.00 69.68 0 01
0.00 55.24 0 01
0.00 69.90 0 o1

[slelololololololololololololololololololololololololololololalololololololololololololololololololololololololololololololololololololelo o)
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Jun-43 JUNCTION 0.00 73.35 0 01:55 0.00
Jun-51 JUNCTION 0.00 21.74 0 01:55 0.00
RYCB-21 (STM) JUNCTION 53.94 53.94 0 01:55 0.00
RYCB-22 (STM) JUNCTION 136.12 136.12 0 01:55 0.00
RYCB-23 (STM) JUNCTION 134.43 134.43 0 01:55 0.00
RYCB-24 (STM) JUNCTION 120.34 120.34 0 01:55 0.00
RYCB-25 (STM) JUNCTION 120.74 120.74 0 01:55 0.00
RYCB-27 (STM) JUNCTION 55.44 78.89 0 01:55 0.00
RYCB-28 (STM) JUNCTION 50.16 60.04 0 01:55 0.00
RYCB-30 (STM) JUNCTION 44 .80 44,80 0 01:50 0.00
RYCB-31 (STM) JUNCTION 25.30 25.30 0 01:50 0.00
RYCB-32 (STM) JUNCTION 31.31 31.31 0 01:55 0.00
RYCB-33 (STM) JUNCTION 46.38 59.21 0 01:55 0.00
RYCB-34 (STM) JUNCTION 18.04 18.04 0 01:55 0.00
RYCB-38 (STM) JUNCTION 32.20 32.20 0 01:55 0.00
RYCB-39 (STM) JUNCTION 42.73 42.73 0 01:55 0.00
RYCBMH-2 (STM) JUNCTION 128.03 128.03 0 01:55 0.00
EX341 (STM) OUTFALL 0.00 1166.13 0 01:56 0.00
EX363 (STM) OUTFALL 0.00 1566.02 0 01:56 0.00
MAJ-Easement OUTFALL 0.00 105.29 0 01:56 0.00
MAJ-Haliburton OUTFALL 0.00 113.37 0 01:56 0.00
MAJ-Shinny OUTFALL 0.00 128.49 0 01:54 0.00
MAJ-Slapshot OUTFALL 0.00 26.54 0 01:55 0.00
off-site STORAGE 1180.70 1180.70 0 01:50 0.00
Storage Node Summary
Storage Node ID Maximum Maximum Time of Max Average Average
Maximum Maximum Time of Max. Total
Ponded Ponded Ponded Ponded Ponded Storage
Node Exfiltration Exfiltration Exfiltrated
volume volume volume volume volume
outflow Rate Rate volume
1000 m3 (%) days hh:mm 1000 m3 %)
LPS cmm hh:mm:ss 1000 m3
off-site 0.438 73 0 02:02 0.010 2
448 .44 0.00 0:00:00 0.000

R R R Rk Rk Ak Ak R L

outfall Loading Summary

O R R R R Ak Ak Ak L T

outfall Node ID Flow Average Peak
Frequency Flow Inflow

(%) LPS LPS

EX341 (ST™M) 100.00 46.87 1166.13
EX363 (ST™M) 79.33 80.10 1566.02
MAJ-Easement 3.39 23.58 105.29
MAJ-Haliburton 99.99 7.70 113.37
MAJ-Shinny 1.62 66.10 128.49
MAJ-Slapshot 1.52 14.26 26.54
System 47 .64 238.62  3100.89

Link Flow Summary
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Link ID Element Time of Maximum Length Peak Flow Design
Ratio of Ratio of Total Reported
Type Peak Flow Velocity Factor during Flow
Maximum  Maximum Time Condition
Occurrence Attained Analysis Capacity
/Design Flow Surcharged
days hh:mm m/sec LPS LPS
Flow Depth minutes
{STM}.STM Pipe - (190) (STM) CONDUIT 0 02:14 1.10 1.00 482.39
828.28 0.58 0 calculated
{STM}.STM Pipe - (199) (STM) CONDUIT 0 01:55 1.42 1.00 117.25
281.79 0.42 0 calculated
{STM}.STM Pipe - (390) (STM) CONDUIT 0 02:04 1.81 1.00 332.11
704.54 0.47 0.78 0 calculated
{STM}.ST™M Pipe - (69) (1) (1) (ST™M) CONDUIT 0 01:56 1.61 1.00 1056.68
806.02 1.31 1439 SURCHARGED
{STM}.ST™M Pipe - (69) (1) (STM) CONDUIT 0 01:56 1.78 1.00 1166.13
1210.53 0.96 1.00 1439 SURCHARGED
{STM}.STM Pipe - (70) (1) (STM) CONDUIT 0 01:56 1.36 1.00 890.41
1116.74 0.80 1.0 1438 SURCHARGED
{STM}.STM Pipe - (70) (STM) CONDUIT 0 01:57 1.36 1.00 890.46
1374.48 0.65 00 1439 SURCHARGED
{STM}.STM Pipe - (71) (STM) CONDUIT 0 01:59 1.35 1.00 616.50
688.61 0.90 00 40 SURCHARGED
{STM}.STM Pipe - (72) (1) (STM) CONDUIT 0 02:04 0.41 1.00 26.38
140.53 0.19 13 SURCHARGED
{STM}.STM Pipe - (72) (STM) CONDUIT 0 02:04 1.01 1.00 372.63
695.73 0.54 00 35 SURCHARGED
{STM}.STM Pipe - (75) (2) (1) (STM) CONDUIT 0 01:57 0.99 1.00 1465.53
2597.59 0.56 0 calculated
{STM}.STM Pipe - (75) (STM) CONDUIT 0 01:56 1.06 1.00 1566.02
2403.74 0.65 0.99 0 calculated
{STM}.STM Pipe - (76) (STM) CONDUIT 0 01:57 1.12 1.00 1298.78
1703.53 0.76 0.97 0 calculated
{STM}.STM Pipe - (77) (STM) CONDUIT 0 01:57 1.06 1.00 1201.30
1747.31 0.69 0.94 0 calculated
{STM}.STM Pipe - (78) (1) (STM) CONDUIT 0 01:48 0.01 1.00 0.12
81.54 0.00 0 calculated
{STM}.STM Pipe - (78) (STM) CONDUIT 0 01:55 1.40 1.00 166.37
210.00 0.79 68 0 calculated
{STM}.STM Pipe - (79) (1) (STM) CONDUIT 0 01:43 0.57 1.00 21.59
123.53 0.17 17 SURCHARGED
{STM}.STM Pipe - (79) (STM) CONDUIT 0 01:54 0.86 1.00 141.43
209.62 0.67 00 29 SURCHARGED
{STM}.STM Pipe - (80) (1) (STM) CONDUIT 0 01:47 0.01 1.00 0.22
101.06 0.00 0 calculated
{STM}.STM Pipe - (80) (STM) CONDUIT 0 02:12 1.01 1.00 135.97
297.17 0.46 00 19 SURCHARGED
{STM}.STM Pipe - (81) (STM) CONDUIT 0 02:03 1.27 1.00 1073.54
1433.75 0.75 0.90 0 calculated
{STM}.STM Pipe - (82) (STM) CONDUIT 0 02:04 1.23 1.00 836.15
1154.69 0.72 0.90 0 calculated
{STM}.STM Pipe - (83) (1) (STM) CONDUIT 0 02:10 1.16 1.00 676.78
958.70 0.71 92 0 calculated
{STM}.STM Pipe - (83) (STM) CONDUIT 0 02:06 1.31 1.00 766.51
942.25 0.81 91 0 calculated
{STM}.STM Pipe - (84) (STM) CONDUIT 0 02:11 1.06 1.00 657.15
847.10 0.78 96 0 calculated
{STM}.STM Pipe - (85) (STM) CONDUIT 0 02:11 1.04 1.00 655.59
845.04 0.78 98 0 calculated
{STM}.STM Pipe - (86) (STM) CONDUIT 0 02:08 0.80 1.00 84.27
132.87 0.63 82 0 calculated
{STM}.STM Pipe - (87) (STM) CONDUIT 0 01:56 0.77 1.00 43.99
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144.96

{STM}. STl

217.08
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Link-02

"Link-101
.01

Link-106

"Link-112
.00

Link-113

.03

Link-114

.05

Link-115

.00

Link-116

.00

Link-117

.00

Link-118

.01

Link-119

"Link-38

M

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

0.30 5
Pipe - (88) (STM) CONDUIT
0.5 0.56

0.52

100 Year Output Summary.txt
0 calculated

CONDUIT 0
0 > CAPACITY
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0
0 calculated
CHANNEL 0

0 01:57

0 calculated

02:07
01:
00:
00:
01:
01:
00:
00:
01:
01:
00:
00:
00:
01:
01:
00:
01:
00:
01:
01:
01:
02:
01:
01:
01:
01:
01:
00:
00:
01:
00:
01:
01:
01:

54
00
00
55
55
00
00
50
50
00
00
00
55
55
00
56
00
50
52
55
05
55
50
53
50
50
00
00
51
00
56
57

52
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.97
.37
.00
.00
.18
.25
.00
.00
.20
.04
.00
.00
.00
.46
.14
.00
.41
.00
.27
.11
.18
.61
.14
.47
.49
.43
.46
.00
.00
.27
.00
.16
.45
.09

1.33

R R R R R R R B R R RB R R R R R R R B B B B RBR R RB R R R R R R R B BB

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

1.00

48.
128.
.00
.00
21.
12.
.00
.00
245,
269.
.00
.00
.00
17.
27.
.00
105.
.00

42,

62.

89.
241.

49,
150.
162.

1.
102.
.00
.00
42,
.00
44,
43,
39.

64
49

68
84

28
92

89
73

29

23
75
71
66
35
01
91
45
45

99

16

82
54

124.75

29.
1599.
4835.
5150.
2182.
1205.
5252.
2612.
7253.
5128.
7724.
6480.
7043.
2410.
1867.
4959.

615.
5644.
3641.
6382.
4181.
8005.
5033.
6281.
4669.
5071.
5680.
5184.
6162.
4279.
8764.
5772.
2337.
7853.

18
37
64
85
86
28
16
99
46
97
46
60
17
57
22
97
70
46
10
27
01
23
10
68
42
11
59
30
27
24
39
47
25
58
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01 0.40 0 calculated
Link-40 CHANNEL 0 00:00 0.00 1.00 0.00 4972.
00 0.28 0 calculated
Link-44 CHANNEL 0 01:50 0.16 1.00 27.40 6120.
00 0.38 0 calculated
Link-45 CHANNEL 0 01:56 0.41 1.00 113.37 6891.
.02 0.44 0 calculated
Link-47 CHANNEL 0 00:00 0.00 1.00 0.00 9357.
00 0.14 0 calculated
Link-48 CHANNEL 0 00:00 0.00 1.00 0.00 5539.
00 0.14 0 calculated
Link-49 CHANNEL 0 00:00 0.00 1.00 0.00 8990.
00 0.27 0 calculated
Link-51 CHANNEL 0 02:01 0.23 1.00 10.26 8207.
00 0.29 0 calculated
Link-52 CHANNEL 0 01:56 0.05 1.00 17.13 4966.
00 0.38 0 calculated
Link-53 CHANNEL 0 01:55 0.05 1.00 16.98 7791.
00 0.38 0 calculated
Link-54 CHANNEL 0 00:00 0.00 1.00 0.00 5977.
00 0.29 0 calculated
Link-55 CHANNEL 0 00:00 0.00 1.00 0.00 5338.
00 0.44 0 calculated
Link-57 CHANNEL 0 01:50 0.27 1.00 42.67 5830.
.01 0.33 0 calculated
Link-59 CHANNEL 0 01:50 0.57 1.00 41.31 6538.
.01 0.38 0 calculated
Link-60 CHANNEL 0 02:00 0.19 1.00 10.32 8047.
00 0.33 0 calculated
Link-61 CHANNEL 0 01:55 0.18 1.00 20.53 557.
.04 0.37 0 calculated
Link-64 CHANNEL 0 01:55 2.54 1.00 68.96 1426.
.05 0.42 0 calculated
Link-70 CHANNEL 0 01:55 0.26 1.00 23.60 852.
.03 0.25 0 calculated
Link-71 CHANNEL 0 01:52 0.21 1.00 11.08 1217.
.01 0.22 0 calculated
Link-72 CHANNEL 0 01:55 0.13 1.00 69.68 1974.
04 0.67 0 calculated
Link-74 CHANNEL 0 01:55 0.18 1.00 68.99 1195.
.06 0.59 0 calculated
Link-75 CHANNEL 0 01:55 0.12 1.00 55.24 2088.
.03 0.65 0 calculated
Link-77 CHANNEL 0 01:55 0.31 1.00 54.61 1394.
04 0.39 0 calculated
Link-80 CHANNEL 0 01:55 0.17 1.00 69.90 1224.
.06 0.53 0 calculated
Link-82 CHANNEL 0 01:55 0.20 1.00 69.24 2012.
.03 0.48 0 calculated
Link-85 CHANNEL 0 01:55 0.12 1.00 73.35 1540.
.05 0.64 0 calculated
Link-86 CHANNEL 0 01:55 0.45 1.00 72.70 2147.
.03 0.35 0 calculated
Link-91 CHANNEL 0 01:55 0.35 1.00 16.36 1476.
.01 0.18 0 calculated
Link-93 CHANNEL 0 01:55 0.35 1.00 26.54 1205.
.02 0.23 0 calculated
Link-96 CHANNEL 0 01:51 0.27 1.00 22.29 852.
.03 0.23 0 calculated
Link-97 CHANNEL 0 00:00 0.00 1.00 0.00 2976.
.00 0.00 0 calculated
Link-99 CHANNEL 0 01:55 1.13 1.00 21.74 852.
.03 0.23 0 calculated
{sTM}.CBL109 (ST™M) ORIFICE 0 01:54 84.04

1.00
{sT™M}.CBL111 (ST™) ORIFICE 0 01:54 60.59

1.00
{sTmM}.CcBL113 (ST™) ORIFICE 0 02:01 57.96

1.00
{sT™M}.CBL115 (ST™M) ORIFICE 0 01:54 35.09

Page 27



1.00
{STM}.CBL117 (STM)  ORIFICE
{STM}.C%L289 (STM)  ORIFICE
{STM}.C%ng3 (STM)  ORIFICE
{STM}.C%ngS (STM)  ORIFICE
{STM}.C%ngS (STM)  ORIFICE
{STM}.C%ngO (STM)  ORIFICE
{STM}.C%ng (STM)  ORIFICE
{STM}.C%ng (STM)  ORIFICE
{STM}.C%ng (STM)  ORIFICE
{STM}.C%ng (STM)  ORIFICE
{STM}.C%ng (STM)  ORIFICE
{STM}.S%MOgipe - (182) (sT™)
{STM}.STM Pipe }'2883) (ST™)
{STM}.STM Pipe }'2289) (ST™)
{STM}.STM Pipe }'2291) (ST™)
{STM}.STM Pipe }'2292) (ST™)
{STM}.STM Pipe }'2293) (ST™)
{STM}.STM Pipe }'2297) (ST™)
{STM}.STM Pipe }'%QOO) (STM)
{STM}.STM Pipe }'2203) (STM)
{STM}.STM Pipe }'2206) (STM)
{STM}.STM Pipe }'2209) (STM)
{STM}.STM Pipe }'%glz) (STM)
{STM}.STM Pipe }'2214) (STM)
{STM}.STM Pipe }'2217) (STM)
{STM}.STM Pipe }'2219) (STM)
{STM}.STM Pipe }'2221) (STM)
{STM}.STM Pipe }'2225) (STM)
{STM}.STM Pipe }'2227) (STM)
{STM}.STM Pipe }'2229) (STM)
{STM}.STM Pipe }'2233) (STM)
{STM}.STM Pipe }'2235) (STM)

1.00

Link-01 ORIFICE

1.00
Link-102 ORIFICE

1.00
0-111 ORIFICE

100 Year Output Summary.txt

0 01:54

0 01:56

0 01:57

0 01:54

0 01:56

0 01:54

0 02:00

0 01:54

0 01:58

0 01:57

0 01:56
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:
ORIFICE 0 O01:

0 02:18

0 01:52

0 01:50
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44
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69.
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12
87
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17
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76
46
00
94



100 Year Output Summary.txt

1.00

--- Fraction of Time in Flow Class ----  Avg. Avg.
. up Down Sub Sup Up  Down Froude Flow
Link Dry Dry Dry Crit Crit Crit Crit Number Change

(190) (stm) 0.00 0.00 0.00 0.06 0.00 0.00 0.94 0.45 0.0001
(199) (stm) 0.00 0.02 0.00 0.97 0.01L 0.00 0.00 0.12 0.0000
(390) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.26 0.0001
(69 (L (1) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00

"{STM}.STM Pipe - (69) (1) (stMv) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
"{STM}.STM Pipe - (70) (1) (stTMv) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00

"{STM}.STM™ Pipe - (70) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.0002
{ST™M}.ST™ Pipe - (71) (stTm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.01 0.0003
{STM}.STM Pipe - (72) (1) (stMm) 0.00 0.84 0.00 0.15 0.00 0.00 0.00 0.01

{STM}.STM Pipe - (72) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.03 0.0002
{STM}.STM Pipe ) (1 (stv) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.01

.0001

{ST™M}.ST™ Pipe - (75) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.01 .0001
{STM}.ST™M Pipe - (76) (sT™M) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.01 .0001
{ST™M}.ST™ Pipe - (77) (stTm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.02 .0001
{STM}.STM Pipe - (78) (1) (stm) 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.

.0000

|
~
~N
(9]
-/

o

o
w
OCQOO0OO0OOO NOOO OO OO0 OoOoOoO0oOo

{STM}.ST™M Pipe - (78) (stM) 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.58 .0001
éggg}.STM Pipe - (79) (1) (stm) 0.00 0.00 0.00 0.04 0.00 0.00 0.96 0.0
-{STM}.STM Pipe - (79) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.01 .0002
{STM}.STM Pipe - (80) (1) (stm) 0.88 0.03 0.00 0.04 0.00 0.00 0.06 0.0

.0000

{STM}.ST™M P‘ipe
{STM}.STM Pipe
{STM}.ST™M P‘ipe
{STM}.STM Pipe
.0001

{STM}.STM Pipe
{STM}.ST™M P‘ipe
{STM}.STM Pipe
{STM}.ST™M P‘ipe
{STM}.STM Pipe

.0001
.0001
.0001

(80) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00
(81) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00
(82) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00
(83) (1) (stm) 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.1

(83) (stm) 0.00 0.00 0.00 1.00 0.00 O

(84) (stm) 0.00 0.00 0.00 1.00 0.00 O

(85) (stm) 0.00 0.00 0.00 1.00 0.00 O.

(86) (stm) 0.00 8.00 0.00 0.04 0.00 8.00
0 0

OO
o
w

.0001
.0001
.0001
.0001

(87) (stm) 0.00 .00 0.00 0.02 0.00 .0000

[(e]

[e)]
OOOOOO

w

N

{STM}.ST™M Pipe - (88) (sT™M) 0.00 00 0.00 0.00 0.00 .00 .00 .54 .0001
Link-02 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.23 0.0002
Link-07 0.98 0.00 0.00 0.00 0.00 0.02 0.00 0.01 0.0000
Link-09 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-10 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-101 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.07 0.0000
Link-106 0.99 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.0000
Link-11 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-112 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-113 0.00 0.98 0.00 0.00 0.01 0.00 0.00 0.03 0.0000
Link-114 0.00 0.98 0.00 0.01 0.01 0.00 0.00 0.02 0.0000
Link-115 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-116 0.97 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-117 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-118 0.99 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.0000
Link-119 0.00 0.99 0.00 0.01 0.00 0.00 0.00 0.00 0.0000
Link-12 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-120 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.19 0.0000
Link-13 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-14 0.98 0.00 0.00 0.02 0.00 0.00 0.00 0.01  0.0000
Link-16 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.06  0.0000
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Link-17 0.00 0.00 0.00 0.02 00 .00 0.98 0.13  0.0000
Link-18 0.98 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.0000
Link-19 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.00 0.0000
Link-22 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.52 0.0000
Link-23 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.36 0.0000
Link-25 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.36  0.0000
Link-26 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.42 0.0000
Link-30 0.97 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-31 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-32 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.24 0.0000
Link-33 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-34 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.09 0.0000
Link-35 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.12  0.0000
Link-38 0.00 0.00 0.00 0.07 0.00 0.00 0.93 0.37 0.0000
Link-40 0.97 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-44 0.93 0.05 0.00 0.02 0.00 0.00 0.00 0.00 0.0000
Link-45 0.00 0.00 0.00 0.06 0.00 0.00 0.94 1.11 0.0000
Link-47 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-48 0.99 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-49 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-51 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.25 0.0000
Link-52 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.12 0.0000
Link-53 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.12  0.0000
Link-54 0.98 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-55 0.97 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-57 0.98 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.0000
Link-59 0.98 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.0000
Link-60 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.15 0.0000
Link-61 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-64 0.00 0.98 0.00 0.02 0.00 0.00 0.00 0.01 0.0000
Link-70 0.99 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.0000
Link-71 0.99 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.0000
Link-72 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.10 0.0000
Link-74 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.05 0.0000
Link-75 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.09 0.0000
Link-77 0.00 0.00 0.00 0.01 0.00 0.00 0.99 0.06  0.0000
Link-80 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.06 0.0000
Link-82 0.00 0.00 0.00 0.07 0.00 0.00 0.93 0.09 0.0000
Link-85 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.05 0.0000
Link-86 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.09 0.0000
Link-91 0.99 0.00 0.00 0.00 0.00 0.00 0.01 0.01  0.0000
Link-93 0.98 0.00 0.00 0.00 0.00 0.00 0.02 0.01 0.0000
Link-96 0.99 0.00 0.00 0.00 0.00 0.00 0.01 0.01  0.0000
Link-97 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
Link-99 0.00 0.99 0.00 0.01 0.00 0.00 0.00 0.00 0.0000

Node 4+568 (-3.17%)
Node CB87-88 (STM) (-1.97%)
Node CB93-94 (sTM) (-1.66%)
Node Jun-51 (1.22%)
Node CB91-92 (sTM) (1.19%)

sighest Flow Tnstability Tndexes
(182) (sTm) (20)
(75) (2) (1)6(STM) &)

(76) (sT™M) (6)
(75) (st™) (3)

Link {STM}.STM Pipe
Link Link-01 (15)

Link {STM}.STM Pipe
Link {STM}.ST™M Pi pe
Link {STM}.STM Pipe

Routing Time Step Summary
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Minimum Time Step : 5.00 sec
Average Time Step : 5.00 sec
Maximum Time Step : 5.00 sec
Percent in Steady State : 0.00
Average Iterations per Step : 7.26

WARNING 107 : Initial water surface elevation defined for Junction 379A (STM) is below
junction invert elevation.
Assumed initial water surface elevation equal to invert elevation.
WARNING 108 : Surcharge elevation defined for Junction 4+420 is below junction maximum
elevation. Assumed surcharge elevation equal to maximum elevation.
WARNING 118 : orifice crest elevation defined for Orifice 0-111 1is below upstream node
invert elevation.
Assumed orifice crest elevation equal to upstream node invert elevation.
WARNING 116 : Conduit inlet invert elevation defined for Conduit
{STM}.STM Pipe - (199) (STM) 1is below upstream node invert elevation.
Assumed conduit inlet invert elevation equal to upstream node invert
elevation.
WARNING 116 : Conduit inlet invert elevation defined for Conduit
{STM}.STM Pipe - (71) (STM) is below upstream node invert elevation.
Assumed conduit inlet invert elevation equal to upstream node invert
elevation.
WARNING 116 : Conduit inlet invert elevation defined for Conduit
{STM}.STM Pipe - (72) (STM) is below upstream node invert elevation.
Assumed conduit inlet invert elevation equal to upstream node invert
elevation.
WARNING 004 : Minimum elevation drop used for Conduit Link-02.
WARNING 117 : Conduit outlet invert elevation defined for Conduit Link-113 1is below
downstream node invert elevation.
Assumed conduit outlet invert elevation equal to downstream node invert
elevation.
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conduit outlet invert elevation defined for Conduit Link-114 is below

downstream node invert elevation. . ) .
Assumed conduit outlet invert elevation equal to downstream node invert

elevation.
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for
WARNING 002
dimensions for

.Node 10+053.
"Node 11+001.
"Node 12+001.

"Node 12+309.

"Node 6+088.
"Node 6+102.
"Node 7+096.

Max/rim elevation (depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)
(depth)

Max/rim elevation
Max/rim elevation

Max/rim elevation
Node 12+185.
Max/rim elevation
Node 12+228.
Max/rim elevation
Node 12+254.
Max/rim elevation

Max/rim elevation
Node 373A (STM).
Max/rim elevation
Node 379A (STM).
Max/rim elevation
Node 4+345.
Max/rim elevation
Node 4+420.
Max/rim elevation
Node 4+510.
Max/rim elevation
Node 4+568.
Max/rim elevation
Node 4+665.
Max/rim elevation
Node 4+750.
Max/rim elevation
Node 4+828.
Max/rim elevation

Max/rim elevation
Max/rim elevation

Max/rim elevation
Node 8+128.
Max/ri