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1.0

INTRODUCTION

1.1 APPOINTMENT

JFive Developments Ltd., Consulting Engineer, has been retained by Mr. D. Jerry of
Teromi Inc. to provide civil engineering services related to the proposed Teromi Draft
Plan of subdivision. The Teromi property (Property), is located at the southeast corner of
Mapleview Drive East and the 25" Sideroad in the Town of Innisfil.

This report is prepared in support of the proposed Draft Plan of Subdivision, (Plan),
prepared by Celeste Phillips Planning Inc., dated July 22, 2017. This report shall
demonstrate that the development can be appropriately serviced. See the Plan in
Appendix ‘A’.

This report identifies the conceptual servicing of the property in relation to:

(1) Phase Limit Assessment,

2 Water System Servicing,

3 Sanitary Sewer Servicing,

(@) Stormwater Management System,
(5) Roads Network,

(6) Lot Grading Works, and,

(7) Utility Servicing.

This report will be submitted to the Town of Innisfil and other required agencies in
support of applications for an Official Plan Amendment, Plan of Subdivision approval
and Rezoning for the subject property. The Property is approx. 14 ha (34.6 acres) in area.
The Plan proposes the following.

Commercial block,

Apartment and mixed use buildings block,
Townhouse units,

Semi-detached lots,

Single family lots, and,

Servicing blocks.

Supporting documents include the following:

A Traffic Impact Study by JD Engineering, dated May, 2017,

Topographical Survey by Eplett Worobec Raikes Surveying Ltd. dated 2015,
A Planning Justification Report by Celeste Phillips Planning Consultant,

An EIS by Azimuth Environmental Consulting Inc., and,

CC Tatham letter dated August 28, 2015.

1.2 SUBJECT PROPERTY
The 14-hectare property is irregular in shape, and comprises of Part of the lot 26,
Concession 11, in the Town of Innisfil. Refer to Figure 1.1, Location Plan.

The property is bordered on the north side by Mapleview Drive East, and 4 residential
lots at the NE corner. The 25" Sideroad abuts the west side of the Property. Existing
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residential properties and Cowan Avenue abuts the south limit of the Property and
residential properties and a vacant parcel abuts the easterly limit.

The predominant groundcover on site is brush, shrubs, and trees with some meadow
areas. Please refer to the EIS for more detailed description of the vegetative coverage.

The overall site drainage is towards the southeast corner of the Property via overland
sheet flow drainage into several drainage ditches. Refer to Section 5.0, Stormwater
Servicing, for details of these drainage ditches. Overall, the storm drainage from the
Property outlets to the existing culvert across Pinegrove Avenue, located to the south of
the Property.

The topographical information and generated contour/elevations have been obtained from
the survey completed by Eplett Worobec Raikes Surveying Ltd., dated 2015. This
topographical data has been provided on the Plan and has also been used to complete the
preliminary design for the project and has been provided on the various figures in this
report.

The project is anticipated to proceed as 2 phases. The phase limits have been identified
on Figure 2.1, Phase Limits. The details of the servicing for each phase is identified in
each section to follow.

1.3 PROPOSED L AND USE

The subject site is proposed to be developed as a residential subdivision, complete with
road network, stormwater management block, walkway block, and appropriate servicing
easements. The Plan also proposes a neighbourhood commercial land use to be located in
a block at the northwest corner of the property. The details of the proposed land uses are
reviewed in the Planning Justification Report.

14 APPROVING AUTHORITIES

This Report will be submitted to the Town of Innisfil Planning Department in support of
the Proposed Draft Plan of Subdivision application submission for circulation as
appropriate.

1.5 DESIGN CRITERIA
The following documents have been referenced in preparation of this report:

o Ministry of the Environment, Stormwater Management Planning and Design
Manual, March 2003,

o Town of Innisfil Engineering Design Standard and Specification Manual,
revision #3, May, 2016,

. EPA Stormwater Management Model User’s Manual Version 5.1, PCSWMM,
Sept, 2015,

. LSRCA Technical Guidelines for Stormwater Management Submissions, Sept. 1,
2016,

o Lake Simcoe Protection Plan, June 2, 2009, and,

o Preliminary Soils Mapping, County of Simcoe GIS.

The development of the Property is also subject to the design standards and policies of
the Town of Innisfil and the Lake Simcoe Region Conservation Authority.
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2.0

Preliminary soils information has been assessed based on the County of Simcoe Soil
Mapping and, a soils borehole log related to the newly constructed Sewage Pumping
Station (SPS-SC1) on the west side of the 25" Sideroad, just located at the NW corner of
the Property. This assessment has been used for the stormwater management design for
the Property. Refer to Section 5.0 for the details.

A copy of the As-Built plan and profile drawings associated with the works within the
25" Sideroad have been used to help assess the servicing design for the project, as related
to connection to the existing sanitary service lateral located for the phase 1 of the project.
The same plans have been used to estimate the connection point to the existing watermain
within the 25" Sideroad. Refer to Appendix ‘B’.

PHASING LIMIT ASSESSMENT

The phase limits proposed for the development of the property is dependent on the
sanitary servicing invert limitation. Currently a proposed phase limit has been identified
on Figure 2.1. The basis of the sanitary servicing limitations is strictly due to the depth
of the sanitary sewer lateral connection provided at the northwesterly corner of the
Property. The invert of this lateral at the property line is approx. 229.82m. This sewer
lateral discharges into the MH # 1361, which in turn discharges into the sewage pumping
station, SPS SC1, constructed by the Friday Harbour development. The invert elevation
is identified on the As-Built plan and profile drawings associated with the works within
the 25" Sideroad, specifically Dwg 408. Refer to the drawing in Appendix ‘B’.

Based on preliminary review of a gravity sewer along Street ‘B’, the depth of fill required
to achieve a gravity flowing sewer system to meet current Town of Innisfil criteria will
require fill above the existing ground elevation by the distance to the intersection of
Streets ‘A’ and ‘B’. There is opportunity to lower the existing service lateral invert
elevation by approx. 0.6m by removing the sewer from the discharge to the MH within
the pumping station property back to the existing San MH 1361 and across the street to
the property. This replacement would lower the service lateral to the Property by the
same amount, 0.6m, which in turn could lower any future sanitary sewer within Street ‘B’
by the same amount. This will therefore reduce the volume of fill imported to
accommodate gravity flow for the sanitary sewer system within Street ‘B’ for the length
of the street, while still adhering to the cover requirements over the sanitary sewer system
and connecting service laterals. Therefore, the south limit of phase 1 has the possibility
to include for the construction of Street ‘B’, the construction of 150m of Street ‘A’ from
Mapleview Drive East, southerly, and the construction of Street ‘C’ cul-de-sac.

For the purpose of our assessment of servicing, we have assumed the limit of Phase 1
includes only the commercial block and apartment and mixed use buildings block located
on the north side of Street ‘B’ as shown on Figure 2.1.
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3.0

WATER SERVICING

All lots are to be provided with full municipal water servicing in accordance with the
design standards and criteria of both the Town of Innisfil and Ministry of Environment
and Climate Change.

The Plan is proposed to develop in two (2) phases. Refer to Figure 2.1.

3.1 Phase 1:

The first phase, as identified on Figure 2.1, will be to develop the commercial block and

apartment and mixed use buildings block. These blocks will consist of the following:

a) The commercial block of 1.62 ha in area, and,

b) The apartment and mixed use buildings block of 1.53 ha in area, which would
accommodate approx. 93 residential units.

The Property is located within the servicing limits of the Town of Innisfil Distribution
Network. Refer to the letter/report assessment completed by CC Tatham & Associates
(CCTA) on behalf of the Town of Innisfil, dated August 28, 2015 contained in Appendix
‘B’. In their assessment it was noted that they completed an up-date to the WaterCAD
model of the Lakeshore water distribution system, and the proposed 400mm diameter
PVC trunk watermain, which now exists, can supply the water system demands for the
Teromi property at the required minimum flows and pressures.

Off the existing 400mm diameter PVC watermain within the 25" Sideroad, a 150mm
diameter water service lateral connection has been provided to the east side of the 25"
Sideroad. This lateral shall provide the service connection for the proposed commercial
block and apartment and mixed use buildings block for phase 1.

Town of Innisfil has also identified the requirement to extend an external watermain on
Mapleview Drive East to the east limit of the frontage of the Property. This watermain
would be connected to the same 400mm PVC watermain at the 25" Sideroad intersection.
A 300mm diameter watermain, valve and box and plug on the east side of the intersection
of the 25" SR and Mapleview Drive have already been installed for accommodating this
extension. Refer to Dwg. 408 in Appendix ‘B’. Off the external 300mm diameter
watermain would be a new 200mm watermain to extend south within Street ‘A’. The
phase 1 portion of the watermain within Street ‘A’ will terminate just south of the
proposed access/egress for the apartment and mixed use buildings block. This 200mm
diameter watermain will allow for a second connection location for the two blocks
proposed for phase 1 development. Refer to Figure 3.1, Conceptual Water Servicing
System.

Therefore, the desired watermain looping will be achieved via the connection to the
150mm diameter off the 25" Sideroad, through to the 150mm diameter connection off the
200mm diameter watermain within Street ‘A’. The watermain servicing through the two
blocks will also require a servicing easement to accommodate the placement and usage of
the system internal to the blocks. A conceptual layout of this system and related
servicing easements have been identified on Figure 3.1, Conceptual Water Servicing
System. The detailed layout of this easement will be reviewed at the formal Site Plan
Approval process associated with the development of the phase 1 blocks.
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4.0

3.2 Phase 2:

All proposed streets shall conform to the Town std. TOISD 201, Urban Local Road, (see
this detail in Appendix ‘B’). As such, a conceptual watermain system design has been
proposed taking into account the locations identified on this standard. The watermain
system will also require placement of intersecting valves, fire hydrants and a blow-off
valves. As noted above, a conceptual design has been presented on Figure 3.1.

On the same Figure 3.1, we have identified a conceptual design associated with the
external watermain works on Oak Street and the connection point to Oak Street, off
Balsam Street. The external watermain works within Oak Street and a portion of the
Mapleview Drive East have been identified as future works which will be completed by
others, or front ended upon the development of the proposed Balsam Street cul-de-sac
extension.

SANITARY SERVICING

All lots and blocks are to be provided with full municipal sanitary sewer servicing. The
internal sanitary sewer system will be designed to meet the Town of Innisfil and the
Ministry of the Environment and Climate Change design criteria guidelines.

The Plan is proposed to develop in two (2) phases. Refer to Figure 2.1.

4.1 Phase 1:

The first phase, as identified on Figure 2.1, will be to develop the commercial block and

the apartment and mixed use buildings block. These blocks will consist of the following:

a) The commercial block of 1.62 ha in area, and,

b) The apartment and mixed use buildings block of 1.53 ha in area, which would
accommodate approx. 93 residential units.

The design population is based on the land use concepts being considered for the
development ultimate yield as follows:
e Commercial Block, 1.62 ha.,
Apartment Block, 93 units,
Townhouse lots, 25 units,
Semi-detached lots, 20 units, and,
Singles lots, 75 units.

A conceptual sanitary sewer servicing plan has been presented on Figure 4.1. On this
figure, the phase 1 works will require coordination between the commercial block
development to accommaodate sewer servicing for the apartment and mixed use buildings
block. A sanitary sewer layout has been presented on Figure 4.1, Conceptual Sanitary
Servicing Plan. The location of the sewer system will also require incorporating
easements to accommodate the sewer system. The fine tuning of easement locations will
be addressed at the Site Plan development stage when the detailed design is completed. It
will make sense to coordinate such servicing easement locations with the watermain
servicing easement locations should the opportunity permit.

In support of this layout proposed for the Plan, a submission was made to the Town of
Innisfil on April 24, 2015 in relation to the detailed design being completed for the Friday
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Harbour Pumping Station and the external trunk watermain system within the 25%
Sideroad. This submission was made by JFIVE Developments Ltd., Consulting Engineer
to Mr. S. MacKenzie, Town of Innisfil. A copy of this submission is available upon
request. The submission was reviewed on behalf of the Town of Innisfil by CC Tatham
& Associates (CCTA) in a letter/report dated August 28, 2015. A copy of this
letter/report has been enclosed in Appendix ‘B. The author of the letter noted that they
completed an up-date to the SewerCAD model of the sewage collection system, and the
currently proposed trunk infrastructure, which has now been constructed, can
accommodate the commercial block as was noted on the April 24, 2015 submission.
They have noted that a 1 to 5 ha block would have a small impact (1% - 2%) on the
pumping station (SPS-SC1) and forcemain sizing. The area they assessed was for 3.6ha
commercial block.

Since that submission, the new proposal has been modified to accommodate additional
lands to the east of that which was presented in May, 2015. The expansion closely
reflects the suggested area identified in the CCTA letter of August 28, 2015. The current
Plan proposes 1.62 ha of commercial and 1.53 ha high density residential, (total of 3.15
ha). Below is calculated the peak sewage flow rates on this proposed land use as follows:

Block 121, commercial, area  =1.61853 ha

Peak flow rate Q = 1.61853 ha x(20,000 I/ha/day) = 0.375 I/s
+ infiltration flow = 1.61853 ha x (20,000 I/ha/day = 0.375 I/s
Q =0.751/s
Block 122, Apartment, 93 units at 2.65 p/unit = 246 persons
M = harmon peaking factor =4.11, use max = 4.00
Qave = 350 l/cap/day
Q =246 x 350 x 4.11/(24 x 60 x 60) =4.111/s

TOTAL Q =4.85/ls

The actual design flow calculations used for the detailed design of the SPS SC-1 pumping
station flow have not been made available. As such, it cannot be confirmed what the
actual impact of this minor increase of flows on the pumping facility will be. However,
the increase from 1.7 I/s as calculated by CC Tatham & Associated Ltd. in their letter of
October 30, 2017 to 4.85 I/s as calculated above, over the peak flow rate of 121 I/s as
suggested in their letter represents an increase of only approx. 1.6% increase over the 121
I/s. It is our opinion that this minor increase is well within the normal design range for
such a facility. This minor increase should comfortably be accommodated by the existing
facility. In conclusion, as noted in the CCTA letter/report conclusion, and as noted
above, the SPS SC-1 system can accommodate the 3.15 ha as proposed.

4.2 Phase 2:

All proposed streets shall conform to the Town std. TOISD 201, Urban Local Road, see

detail in Appendix ‘B’. As such, a conceptual sanitary sewer system design has been

proposed taking into account the locations identified on the std. All internal sewers are

to be 200 dia. with minimum slopes to ensure self cleansing velocities are achieved. Self-

cleansing velocities are obtained at pipe full flow as per Town standard, having a full
8
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5.0

flow velocity of 0.61m/s. All service lateral connections for the residential units shall be
125mm diameter PVC at minimum slopes of 2%. A Conceptual Sanitary Servicing Plan
has been presented on Figure 4.1.

It should be noted however that the phase 2 portion of the plan cannot proceed with full
sanitary servicing until such time as the external sanitary servicing systems are
constructed. This construction will not only include for the external sewer system works
as conceptually presented on Figure 4.1, but will also require the construction of the
future sewage pumping station SPS SC-3. Refer to the Figure 4.2, Wastewater
Servicing Innisfil North, which identifies the location of the proposed SPS SC3 facility.
All of the phase 2 portion of the plan is tributary to this future pumping station and
forcemain system. The timeline for the completion of these external works is not known
at this point in time.

The external works required to accommodate phase 2 will also include the local
improvements of local sewers within Oak Street and Pinegrove Avenue.

STORMWATER SERVICING

The Stormwater Management (SWM) works presented in this section outlines the design
criteria for the proposed stormwater management control for the site. As well, a
preliminary SWM pond and stormsewer layout design has been presented in this section
of the Report.

This section of the report also includes discussions on site physiology (existing and
proposed drainage conditions), hydrology (hydrogeological modeling of pre and post
development conditions) and a Stormwater Management Plan utilizing Best Management
Practices for the site.

The property in located within the Lake Simcoe Region Conservation Authority
(LSRCA) regulated limits. Please refer to the attached Figure 5.1, LSRCA Ontario
Regulation 97/04 map, which is a reduction of the LSRCA sheet no. 71.

All calculations associated with the assessment of the pre and post development
conditions have been included in Appendix ‘C’, Stormwater Management
Calculations.  To complete the calculations/assessment, the PCSWMM 2016
Professional model 5.1 has been used. The following is a summary of the design criteria
used in the assessments. Print out of the same criteria is provided in Appendix ‘C’.

A) Runoff Coefficients:
Design Chart 1.07, 22.0 Rural Run-off Coefficients,
Design Chart 1.07, 21.0 Urban Run-off Coefficients.
Table 6, Minimum Runoff Coefficients from Town of Innisfil criteria.
The runoff coefficients calculations have been provided in Appendix C for the pre
and post development model assessment.

B) Design Storm Events modelled:
SCS 25hr Type I, 24 hr., for the 2, 5, 25 and 100 year events,
SCS 25hr Type Il, 6hr., for the 2, 5, 25 and 100 year events,
Chicago Method, 4 hr. for the 2, 5, 25 and 100 year events.

9
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To establish the rainfall intensities and depths, we have referred to the MTO website
http://www.mto.gov.on.ca/IDF_Curves/terms.shtml for the IDF Curve Lookup
specifically for the site area to determine the criteria for the rainfall for each event.

For the Chicago Method, we have used Table 7.1 from the City of Barrie criteria to
establish the WPCC IDF values, (sheet 15 of 26 in Appendix ‘C”).

C) Soils Types:

Soil types for the property has been established from two sources.

e Simcoe County Soil Map, dated 1959. Based on the map, the soil type is
classified as ‘Stsl, which is Sargent, gravelly sand loam’.

o Borehole logs provided for the SPS-SC1. The boreholes identify fill. However,
below the fill is noted ‘SW’ sand, trace to some silt. Below this is ‘CL’ sandy
SILTY CLAY, some gravel. A copy of these logs are provided in Appendix ‘B’.

Based on the above, we have estimated that the native soil type throughout the

subject property is generally consistent to a hydrological soil type A, which is

indicative of the gravelly sand loam.

D) Depression storage parameters have been selected from Table 7.5 from the City of
Barrie guidelines, (sheet 8 of 36 in Appendix ‘C”).

E) Green-Ampts Method has been modelled. The values have been assigned based on
Table 7.8 from City of Barrie guidelines for hydraulic soil group type A, (sheet 7 of
36 in Appendix ‘C’).

Suction head =100mm
Saturated hydraulic conductivity = 25mm/hr
Initial moisture deficit =0.34 mm/mm

F) Times of Concentration (Tc) are all self calculating in the PCSWMM model. Only
the path of flow length is measured for the pre-development model assessment. This
is identified in the hand calculations and was input accordingly in the pre-
development model. In the post development model assessment, the various
junctions and conduit lengths assess Tc values internal to the PCSWMM model.

51 Existing Drainage Assessment:

The subject property is located at the SE corner of the 25" Sideroad and Mapleview
Drive East. The property currently intercepts external drainage from approx. 6.0 ha north
of Mapleview Drive, Mapleview Drive along the north limit of the site and the east side
of the 25" Sideroad. Lands located to the east of the site are also tributary to the existing
drainage system located within the site.

The existing drainage system has been identified on Figure 5.2, Existing Drainage
Conditions Plan. On this figure the existing drainage conditions for the site identify that
drainage flows off the east half of the 25" Sideroad into an existing drainage channel, C1,
which flows to the road side ditch at the end of Cowan Avenue and then via a ditch
labelled conduit C2 and then C3. Sheet drainage across the site from the NW corner also
drains into this conduit C3. Drainage also flows as sheet drainage into conduit C4. From
these two intersecting channels, the drainage flows into conduit C5, the ultimate outlet

10
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channel, which flows to the outlet for the site. From this outlet point for the Property, the
drainage flows to the culvert which crosses Pinegrove Avenue.

To assess the flow capabilities of the various drainage channels, ie, C1, C2, C3, C4 and
C5, a site walk was conducted to determine channel dimensions. These has been
identified in Appendix ‘C’. There are also photos of these channels provided for
additional clarity on sheets 11 and 12 in Appendix ‘C’.

For assessing the existing drainage conditions, the PCSWMM model has been used. The
existing drainage boundary conditions have been identified on Figure 5.3, Pre-
Development Conditions, PCSWMM, which is the input associated with the
PCSWMM model program.

A summary of the pre development peak flow rates at the outlet location for the Property
are summarized in Table 5.1 below:

TABLES.1
SUMMARY OF PRE-DEVELOPMENT
PEAK FLOW RATES AT OUTFALL LOCATION

Storm Event SCS 6 hr. SCS 24hr Chicago 4 hr

(yn) (cu.m/sec) (cu.m/sec) (cu.m./sec)
2 0.572 0.893 1.007
5 0.761 1.216 1.393
25 1.072 1.962 2.044
100 1.488 2.984 2.661

Summary of the PCSWMM model print out is printed in Appendix ‘C’ as file:
Teromi Pre D Test 4

5.2 Proposed Drainage System:

For assessing the proposed drainage system, the PCSWMM model has been used. The
proposed stormwater servicing is shown on Figure 5.4, Post Development Conditions,
PCSWMM. This figure identifies the node locations, which represents the various
manhole structures throughout the PCSWMM model. As well, the overland flow route
system is provided on the same figure. Figure 5.6, Conceptual Stormwater
Management Pond identifies a preliminary design layout for this facility.

The proposed drainage system parameters have been established based on the
calculations provided in Appendix ‘C’.

To ensure the pre-development peak flows rates are not exceeded at the outlet for the
Property, a stormwater management pond facility has been proposed. The details used to
establish the pond geometrics are provided in Appendix ‘C’ as well.

A summary of the post flow rates at the outlet location for the Property are summarized
in Table 5.2 below. This summary has been provided with the implementation of a
stormwater management (SWM) facility.
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TABLE 5.2
SUMMARY OF POST DEVELOPMENT
PEAK FLOW RATES AT OUTFALL LOCATION

Storm Event SCS 6 hr. SCS 24hr Chicago 4 hr

(yr) (cu.m/sec) (cu.m/sec) (cu.m./sec)
2 0.334 0.333 0.244
5 0.517 0.532 0.414
25 0.798 0.881 0.700
100 1.088 1.252 0.961

Summary of the PCSWMM model print out is printed in Appendix ‘C’ as file:
Teromi Post D with SWMP and Dual System Test 6

Based on the comparison of the peak flow rates for the pre to post situation, Tables 5.1
and 5.2, there will be no increases for all storm events with the implementation of the
proposed SWM facility. In fact, based on the preliminary design for the SWM facility,
there will be a significant reduction in peak flow rates. As such, there is ample space
available to modify the pond facility to accommodate conservative design approach for
the system and to increase the buffers provided on all sides of the facility. This will be
completed at the detailed design for the overall subdivision.

53 Phasing of Storm Drainage System:
The storm drainage system shall be designed in consideration of the proposed phasing of
the plan as follows:

53.1 Phasel

Figure 5.5, Proposed Phase 1 Drainage System identifies the required works to
accommodate this portion of the development. To ensure appropriate quantity and
quality control for this phase, all stormwater drainage from the developed portion of the
phase shall be directed via a ditch system to SWM block. The SWM facility will also be
constructed. The ditch system will be constructed along the south side of Street B, across
Street A and the Park block to the future r.o.w. of the future Balsam Street and to the
outlet into the SWM pond block.

It is proposed that the SWM facility will be constructed to accommodate the phase 1
works only. Though the pond will be built for the ultimate required size for the entire
property. the outlet control system will be sized to accommodate the Phase 1 flow rate
increases. All external lands tributary to the facility will also be control as required.

5.3.2 Phase 2

Upon development of the phase 2 lands, which will be the full development scenario, the
SWM outlet controls will be modified accordingly to ensure post development peak flow
rates do not exceed the pre-development peak flow rates.

Minor flows for the ultimate development of the Property will be conveyed via the
internal minor storm events via the proposed stormsewer system into the proposed SWM
facility located at the southerly limit of the Property. The major flow shall be conveyed
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via the existing drainage channels and the various proposed road allowances and drainage
blocks into the same SWM facility.

5.4

Wet Pond Specifications:

The design of the wet land components of the SWM facility has been completed in
accordance with the current MOE guidelines for an ‘enhanced level’ of control and has met
the specified criteria as follows:

a)

b)

c)
d)

e)
f)

9)

h)

)
K)

m)

n)

Extended Detention volume, required volume

provided volume
Permanent Detention VVolume, required volume
provided volume

Drainage area is greater than the min. suggested of 5 ha

Active storage detention time is greater than suggested 12 hr
provided time

Forebay plunge pool depth is 1.0 m as specified

Avrea of forebay is 25% of permanent pool area

Length to width ratio

for the forebay, required =21
provided =30:15
for the overall SWMP requ’d =31
provided =110:35
Active storage depth
required max. for 10 yrevent = 1m
provided for 10 yr SCS 6 hr =2284-2275

Side slope not to be less than 5 : 1 for active storage area
Provided side slope are 7:1 as per Township stds.

Avoid clogging of extended detention outlet. Provide min. 150mm dia

Inlet pipe, required to be a min. 450mm dia.
provided inlet pipe is 900mm dia.

Outlet pipe other than the extended detention pipe,
required to be min. 450mm dia.
provided, 600mm dia.

726.8 cu.m.
792.5 cu.m.

1009 cu.m.
1020 cu.m.

18.17 ha

15.6 hr.

31:1

09m

Maintenance road to be provided. Proposal is for a looped gravel road on top of the

berm at a 4m width.

Buffer from permanent water level,
required to be min. 7 m
provided at 8 m

13
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As noted above, preliminary design of the water quality control aspects of the SWM facility
satisfies all the criteria outline in the current MOE guideline. At the detailed design, these
specifications are to be adhered to.

55 Water Balance Review:

Ground water recharge is a requirement of the design in order to ensure that pre-
development and post development water balance, ie, infiltration flows, are maintained.
This shall be achieved through the implementation of the individual bio-basins proposed
within the commercial block and apartment and mixed use buildings block proposed in
Phase 1. A sample of a typical bio-retention basin (infiltration basin) is provided as a
figure in Appendix ‘C’. It is anticipated that the water balance shall be achieved in these
two blocks to ensure that the post development rate is comparable to the pre-development
rate.

Other locations will be selected where possible throughout the phase 2 portion of the site.
However, municipal streets do not typically promote such basins, especially when curb
and gutter roads are required. There will be opportunity to provide additional ground
water infiltration within the park block or other public areas subject to acceptance by the
municipality. This is to be implemented in the phase 2 development as bi-basins and the
natural ground cover of grasses and flat slopes.

The proposed SWM facility at the southeasterly corner of the site will also provide
excellent opportunity for groundwater recharge through the implementation of the
proposed wetland design.

A preliminary water balance assessment for the site based on the current conceptual design
will be completed by Azimuth Environmental to establish the target for infiltration required
for the site development in the detailed design. The detailed design will assess the extent of
ground water recharge to ensure a comparable volume of infiltration is achieved over a
one-year span in the post development situation as in the pre-development conditions.

5.6 Phosphorous Removal:

To calculate the phosphorous loading, we have used Phosphorous Loading Database Tool
v2.2.0. Please refer to Appendix ‘C’ for the supporting software print-out. The analysis has
revealed the following:

Pre-development condition for the Property only for a total load per year = 0.96 kg
Post Development condition for the Property without BMP’s in place
total load per year =8,039.67 kg

With the proposed development of the Property, (the changes in the site area coverage), the
calculated increase in phosphorous loading must be addressed through the implementation
of BMP’s such as:

Bio-retention basins,

Wet detention pond, ie, the SWM pond facility,
Enhanced grass/water quality swales,
Soak-away pits / infiltration trenches,
Vegetative filter strips/stream buffers,

arwbdE
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With the proposed usage of the BMP’s noted above and assessed in Appendix ‘C’ on pages
32 to 36 with the PLDT v2 made available through the NVCA, the overall phosphorous
loading for the site can be reduced to 2,451.55 kg/yr. Further review of BMP opportunities
is recommended at the detailed design to ensure additional reduction can be achieved for a
balance of the pre to post development phosphorous net loading per year.

5.7 Erosion and Sediment Controls:

5.7.1 Temporary Controls

The following practises for erosion and siltation controls (ESC) shall be adhered to for all

development within the site area:

1. Adopt a multi-barrier approach to provide ESC through erosion controls first.

2. Retain existing ground cover and stabilize exposed soil with vegetation whenever

possible.

Limit the duration of exposure of soils and phase the construction accordingly.

Limit the size of disturbed areas by minimizing nonessential clearing and grading,

Minimize slope length and gradient of disturbed areas,

Maintain overland sheet flow and avoid concentrated flows, and when not possible,

provide erosion protection materials for such flow to flow over and through,

7. Ensure the contractor understands the importance of the provision of
implementation of such controls, inspects such regularly and maintains such as
required,

8. Make adjustments to the ESC on-site as required, subject to the construction
activities,

9. Assess all the ESC before, during and after all rainfalls, significant snowfalls and
snow melt events,

10. Maintain a detailed inspection record of the inspection works.

SR

The following sequence of ESC works are proposed:

i) First the installation of the temporary construction mud mat shall be completed at
the new entrance location.

i) The siltation control fence works shall be installed as identified on the details design
plans.

iii) Minimize the length of open trenches during the installation of underground
services,

iv) During any works stoppages during the installation of underground services, provide
temporary plugs to ensure silt laiden drainage does not flow into the existing
downstream sewers.

V) Provide temporary catch basin sediment protection as detailed on the related Civil
design drawings,

vi) All silt laiden water pumped from construction trenches must be directed into a filter
ringed areas (basin) or filter bags prior to such water being directed to the
sedimentation control basin,

Vii) Dust control shall be provided during the dry periods as directed by the site
engineer.

viii)  All streets and hard surface areas shall be swept on a regular basis, as directed by the
site engineer.

iX) Temporary sedimentation basins shall be strategically positioned in the design.
These basins shall be constructed and operational as a sediment control basin prior
to the site earthworks proceeding. The sizing for these ESC basins required for the
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construction stage will be completed once the schedule of works has been
established at the detailed design stage. All captured materials within the ESC
basins shall be removed and disposed of off-site prior to the completion of the
project.

X) Where surface drainage is not directed to be captured by the existing (temporary)
pond, site surface drainage shall be directed as sheet flow and swale flow through
the proposed siltation control fences during the construction phase.

Xi) All disturbed landscaped areas shall be provided with top soil and seeded and/or
sodded at the earliest opportunity in order to assist in erosion control.

Xii) All CB inlet structures shall be fitted with temporary filter cloths under the lids and
be maintained sufficiently enough to ensure continued filtering of silt laiden
stormwater runoff.

Through the implementation of the proposed construction practises discussed above and
regular maintenance of these controls, it can be ensured that satisfactory protection of the
surrounding areas will occur during the construction stage of the proposed site development.

5.7.2 Permanent Controls:
The following practises are proposed to provide permanent water quality control:

= Provide surface infiltration within swales and the landscape areas;

= Provide infiltration of stormwater within the bottom of the newly excavated bio-
retention infiltration basin, where such can occur;

= Where possible, direct surface drainage from the asphalt areas as overland flow over

landscaped and grassed areas prior to discharging into the downstream storm
drainage system;

Permanent water quality control for this site has been provided in the design based on the
criteria outlined above and as discussed in detail in Section 5.2.

5.8 Inspection and Maintenance:
The following is a minimum recommended inspection schedule which should be
implemented and adhered to for the full length of the construction period:

1. All erosion and siltation control devises shall be inspected on a weekly basis by the
consultant’s resident inspector.

2. All erosion and siltation controls shall be inspected after each and every significant
rainfall event by the consultant’s resident inspector.

3. All erosion and siltation controls shall be inspected after significant snowfall events

by the consultant’s resident inspector if construction operations are occurring during
such time events.

4. All erosion and siltation controls shall be inspected daily during the extended
rainfall or snowmelt events by the consultant’s resident inspector,
5. A detailed written and photo record shall be maintained and provided to the Town of

Innisfil for each inspection related to the erosion and siltation control inspections
and maintenance works.

6. During inactive construction periods where the site is left with no works for 30 days
or longer, a monthly inspection shall be conducted.
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6.0 ROADS WORKS

Access to the Plan shall be via three locations.

) 25" Sideroad from the west,

i) Mapleview Drive East from the north, and,

iii) Balsam Street which comes off Oak Street located east of the site

The supporting Traffic Impact Study provides further details on the specifics of each
location.

The proposed streets shall conform to the Town of Innisfil standard TOISD 201. As
well, two cul-de-sacs are proposed in accordance with to the town standard TOISD 211.
See Appendix ‘B’ for these 2 details. More specifically, the streets shall comprise of a
municipal 20m right of way road network, consisting of undivided local roads with 8.5m
pavement, curb, and gutter as per municipal standard. Sidewalks will be provided on
only one side of the streets at locations to be determined by the municipality.
Recommended sidewalk locations have been provided on the enclosed plans.

The typical internal road cross section will include a full urban drainage system including
curb and gutter and storm sewer, sanitary sewers, watermain distribution system, and will
provide the method of distribution of services and utilities to the proposed units. The
road section will also accommodate the standard utilities such as Bell, Gas and Hydro
along with locations for hydrants, and light standards as set out by the Town Standard
Urban Cross-section.

The Plan shall be constructed in 2 phases. Refer to Figure 2.1,

6.1 Phase 1:

The first phase of development, as identified on Figure 2.1, will be to develop the

commercial block and apartment and mixed use buildings block. These blocks will

consist of the following:

a) The commercial block of 1.62 ha in area, and,

b) The apartment and mixed use buildings block of 1.53 ha in area, which would
accommodate approx. 93 residential units.

To provide access/egress to the commercial block, approx. 65m of Street ‘B’, off the 25%"
Sideroad, shall be constructed to the easterly limit of the proposed Street ‘A’. This will
ensure safe access and egress for the site to the 25" Sideroad, ie, as a full municipal right-
of-way. A second access/egress to the commercial block is currently proposed to
Mapleview Drive East, close to the easterly limit of the block. Please refer to the Plan in
Appendix ‘A’. It should be noted that a full Site Plan control submission associated with
development of these blocks will proceed at a later date.

To provide access/egress to the apartment and mixed use buildings block, approx. 55m of
Street ‘A’ shall be constructed off Mapleview Drive to the southerly limit of proposed
entrance to the block. Please refer to the Plan in Appendix ‘A’. This will ensure safe
access/egress for the site to Mapleview Drive East for the entire site. Exact details on the
Site Plan design for this block shall be provided at a later date.
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7.0

The construction of the short portions of Street ‘A’ out to the 25" Sideroad and Street ‘B’
out to Mapleview Drive East shall also include the provision of watermain, sanitary sewer
and stormsewer works and applicable servicing laterals, plus any utilities as required and
as determined necessary for the ultimate phase 2 development works.

6.2 Phase 2:

The second phase of development, as identified on Figure 2.1, will be to develop the
remainder of the site to the limits of the existing SWM ponding facility, which shall be
constructed as part of the phase 1 stage. This will include all of Streets ‘A’, ‘B’ and ‘C’.
It will also include for the extension of Balsam Street easterly to Oak Street.

The external road works required for accommodating the phase 2 works are as follows:
i) 25th Sideroad intersection works for Street ‘A’,

i) Mapleview Drive East intersection works for Street ‘A’, and,

iii) Balsam Street from the easterly limit of the plan to Oak Street.

LoT GRADING

Please refer to Figure 7.1, Conceptual Grading Plan. On this plan, the existing
topographical features of the site have been identified. This is the same topographical
survey as provided on the proposed Draft Plan of Subdivision by the OLS.

A conceptual road grading design has been provided on Figure 7.1. The design provides
for a typical minimum slope of 0.5% on the road centerlines. The standard 2% road
cross-fall is to be as per Town Standard.

The Plan shall be constructed in 2 phases. Refer to Figure 2.1,

7.1 Phase 1:

The first phase of development, as identified on Figure 2.1, will be to develop the

commercial block and apartment and mixed use buildings block. These blocks will

consist of the following:

i) The commercial block of 1.62 ha, and,

i) A high density residential bloc of 1.84 ha., which would accommodate approx.
144 residential units.

All surface drainage from these 2 blocks shall be directed to flow as on-site storm sewers
and surface drainage and/or parking lot drainage to outlet southerly into a temporary
proposed drainage ditch system. The details of this drainage ditch system has been
identified in Section 5.0, Stormwater Management System and on Figure 5.5.

As noted in Section 3.0, in order to provide adequate cover over the sanitary sewer which
will service these two (2) block, the development of the site will require placement of
approximately 1.25m to 1.75m of fill in the southeasterly quadrant of the apartment and
mixed use buildings block. The grading depth for this fill will be determined at the
detailed design stage for these 2 blocks to better determine the location of the drainage
ditch system and with the objective to minimize the volume of fill required for the
development of the 2 blocks.

18



FUNCTIONAL SERVICING REPORT JFIVE DEVELOPMENTS LTD.
TEROMI PLAN OF SUBDIVISION CONSULTING ENGINEER

8.0

9.0

7.2 Phase 2:
Phase 2 shall proceed once the sanitary servicing for the remaining lands is available. It
will consist of the remaining lands.

Based on the conceptual grading design, lot grading designs for the project shall
generally consist of back to front lot drainage and split lot drainage in accordance with
the Town of Innisfil grading standards. This is identified on Figure 7.1.

Rear lot catch basins will be minimized when possible. There are several rear lot
drainage channels proposed within the development. The details of these drainage
channels are discussed in Section 5.0 above. When grading permit, lots shall also drain
into these channels to reduce the flows into the internal storm sewer system and promote
natural drainage flows.

All lots backing onto the existing lands shall be graded flush with the abutting existing
grades, thereby preserving the existing vegetation along common property lines. Erosion
controls shall be provided along these lots lines to ensure that no transport of siltation
from surface runoff into other properties. The details of the proposed drainage patterns
will be determined at the detailed design stage of the plan of subdivision once the final
approved lot fabric has been established.

UTILITY SERVICING

8.1 HYDRO
Innisfil Hydro Inc. is the electrical service provider for the subject property.
Electrical distribution is to be provided via connection to the existing overhead
line on 25" Sideroad and Mapleview Drive East. Internal servicing shall be
provided as per urban standard, ie, internal hydro distribution will be provided
underground.

Internal and underground 13 KV 1.0 local feeder distribution is required as well
as streetlighting will be provided in accordance with Town of Innisfil standards.

As per the Town standard detail TOISD 201, Urban Local Road, hydro, bell and
cable are proposed to be installed in a common trench. Co-ordination is to be
done amongst the respective utility companies at the detailed design stage.

8.2 OTHER UTILITIES
Natural gas, telephone and cable TV shall be provided via connection to the
existing infrastructure with the 25" Sideroad and Mapleview Drive East. Design
of these utilities is not included in the municipal engineering services but is left
to the respective utility companies. However, coordination of such servicing
shall be provided by the Civil Engineering designers.

CONCLUSIONS
This report identifies the proposal to develop the plan in 2 distinct phases. Phase 1 may
proceed at present. Phase 2 will only proceed upon the completion of the external
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sanitary servicing system which shall include both local sewers within the abutting streets
to the south and east and the SPS SC3 sewage pumping station.

The servicing requirements of the development of the subject property as proposed by the
Draft Plan is demonstrated on the following plans:

The provision of watermains as outlined on Figure 3.1.

The provision of gravity sanitary sewers as outlined on Figure 4.1.

The provision of storm sewers and stormwater management facilities as outlined in
Section 5.0.

The provision of road as discussed in Section 6.0 and grading as detailed in Section 7
and Figure 7.1 of this report.

The provision of utility infrastructure as outlined in Section 8 of this report.

In conclusion, it is recommended that the Approving Authorities support the
application for the proposed Draft Plan of Subdivision.

Respectfully Submitted,

JFIVE Developments Ltd.
Consulting Engineer

John Foster, P. Eng.
Project Manager/Design Engineer March, 2018
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JFIVE Developments Ltd.
Consulting Engineer, Barrie, Ontario (705) 794-0301
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APPENDIX ‘B’

CCTA LETTER DATED AUGUST 28, 2015,

TOISD 201, 20mM ROW/8.5M ASPHALT,

TOISD 211, Permanent Cul-da-sac,

Dwg 408, 25" Sideroad Plan and Profile Dwg, Sta 1+210 to 1+500,

As Record drawing, Sept.,2017

5. Dwg 409, 25" Sideroad Plan and Profile Dwg, Sta 1+500 to 1+800,
Dec 19, 2014,

6. Appendix A, Record of Borehole sheets,

External Pumping Station, Friday Harbour Resort,

By Golder Associates, Dec, 2014.
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Professional Enginecrs Authorlzed by the Association of Professional Engineers of Ontario to offer Professional engineering servicas.

Onrario

iTEN |

Consulting Engineers

August 28, 2015 via e-mail and mail
CCTA File 115034

Carolyn Ali

Manager of Development Engineering
Town of Innisfil

2101 Innisfil Beach Road

Innisfil, ON  L9S 1A1

Re:  Teromi Property, Town of innisfil
WaterCAD and SewerCAD Modelling

Dear Carolyn:

We are reporting on the WaterCAD and SewerCAD modelling completed to confirm the required
external water and sanitary sewer servicing for the development of the Teromi property.

The conceptual plan for the Teromi property, located at the south east corner of 25 Sideroad and
Mapleview Drive, includes a 123-unit residential development and a 1 ha commercial block {April 22,
2015). There is also a possible additional 30 residential units for future development on Street F of the
concept pian.

We updated the SewerCAD model of the sewage collection system and the WaterCAD model of the
Lakeshore water distribution system, which incorporate the proposed Innisfil Mapleview development,
existing and proposed developments at Sandy Cove, and the proposed infrastructure for Friday
Harbour Resort, to include the calculated design sanitary flows and water demands associated with
the current concept plan for the Teromi property. Design flows were derived using the flow criteria
outlined in the Innisfil Master Servicing Plan (MSP).

The findings of the SewerCAD and WaterCAD modeliing as they relate to servicing the Teromi
property, are summarized below.

External Sanitary Servicing

As requested in Scott MacKenzie's email of May 14, 2015, we have considered servicing the
commercial block via the proposed SPS-SC1 on the 251 Sideroad, and servicing the remainder of
the development via the proposed SPS-SC3 on the east end of Pinegrove Avenue as per the MSP.

2 15 Sandford Fleming Drive, Suite 200
| Colingwood, Ontarto L9Y 5A6
A A b . (ST W CRgIR | s n R
C.C.Tatham & Associates Lid. Tol: (705) 444-2565
Fax. {705) 444-2327

Emaii; info@cetatham.com

Collingwood Brasebridge Oritha Barrig Web: www.cctatham.com

Consuiting
ngineers of
Ontario




+ The commerciai block can be serviced by gravity io the proposed SPS-SC1, without deepening the
wet well. The concept plan shows a 1 ha commercial biock, however the size of the block could be
maximized through site grading, site design, building location and layout. A 3.6 ha block is shown
on the attached plan, as an example of a potential site and building envelope using the proposed
sireet layout and grades that could be serviced by gravity to SPS-8C1. The site plan is only an
example, subject to engineering design by the developer and approval by the Town; the size of this
block might be increased with site grading and fill. The estimated peak sanitary flow from a 3.6 ha
commercial block is 1.7 Lfs, calculated using design flows of 20,000 Lihalday for ICl areas and
20,000 L/halday for peak inflow and infiliration, in accordance with the MSP.

The sanitary flow from a commercial block of this approximate size (1 ha to 5 ha) would have a
small impact (1% - 2%) on the pump selection and sizing of the proposed SPS-SC1 and forcemain,
which will serve the Friday Harbour development with a peak design flow of approximately 121 Lfs.

The proposed 153 residential units, if this number is not reduced as a result of upsizing the
commerciat biock, with an estimated population of 405 persons assuming 2.65 ppu, wifl be serviced
by gravity sewers and discharge to the proposed SPS-SC3, as per the MSP. The estimated peak
sewage flow from 153 residential units is 7.5 L/s, calculated using a domestic flow of 300 Licap/day
and a peaking factor of 4, and 400 Licap/day for peak inflow and infiftration, in accordance with the
MSP.

The total peak design flows for SPS-SC3, which will also service some of the Sandy Cove lands,
are estimated at 20 L/s. SPS-SC3's forcemain will discharge to the proposed 525 mm diameter
trunk sewer on Lockhart Road.

The Teromi development, as per the current concept plan, will contribute total peak flows of 8.2 Lis
to the proposed trunk sanitary sewers on Lockhart Road and through Innis Village to the existing
sewers. For reference and cost sharing purposes, the total peak design flows for the proposed
twinning of the existing sewers at Ireton Street are 245 Lfs,

External Water Servicing

The maximum day water demand from the Teromi property is estimated at 3 Lfs, using 300
Licap/day for the residential units and 20,000 Liha/day for the commercial block, and a maximum
day factor of 1.8, in accordance with the MSP. The estimated peak hour water demand is 5 Ls,
using a peak hour factor of 3.

» These water demands, at the required minimum pressures, can be supplied by the proposed 400
mm diameter trunk watermain on 25t Sideroad. Minimum available fire flows of 90 L/s wiil be
available at the 25M Sideroad. Internal servicing plans, when developed, will determine the
available pressures and fire flows within the development.

In summary, currently proposed trunk infrastructure for the water and sanitary servicing of Friday
Harbour Resort and Sandy Cove/innis Village provides sufficient capacity to also service the Teromi
property. Proposed sanitary pump station SPS-SC1 can accommodate a commercial block at the
comner of 25™ Sideroad and Mapleview Drive without deepening the wet well.

Carolyn Ali Page 2 0f 3
Town of Innisfil August 28, 2015




Please do not hesitate to contact us if you need clarifications on this report.

Yours iruly,
C.C. Tatham & Associates Ltd.

(/3/;25 A ((.2,'

Suzanne Troxler, B. Eng., M. Sc., P.Eng.
Director, Manager — Environmental Engineering
ST.df

Encl.

copy: Scott MacKenzie, Town of Innisfil {via email smackenzie@innisfil.ca)
Derek Wantuch, Town of Innisfil (via email dwantuch@innisfil.ca)

112616 Projects\i 15034 - Teromi Lands Modeling\Documents\LattersiL-Ali-Teromi dog

Carolyn Ali
Town of Innisfil

Page 30f 3
August 28, 2015
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GEOTECHNICAL REPORT - EXTERNAL SANITARY PUMPING
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APPENDIX A

Record of Borehole Sheets
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APPENDIX ‘G’

Stormwater Design Calculations

= PSCWMM OUTPUT FILES FOR PRE-DEVELOPMENT CONDITIONS
= PCSWMM OUTPUT FILES FOR POST DEVELOPMENT CONDITIONS

DATE: MARCH, 2018
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Storm Drainage and Stormwater Management Policies and Design Guidelines City of Barrie

Table 7.7: Typical Parameter Values for Horton Infiltration Method

Parameter HSGA HSGB HSGC HSGD
, (mm/hr} (dry sail conditions) 256G 200 125 73
f. (mmvhr) 25 13 5 3
k {t/hr) 2 2 2 2

Source: M.L Terstriep and J.B. Stail, #iinois Urban Drainage Area Simulator (ILLUDAS) llinois State Water Survey Urbana, 1879,

Green-Ampt Infiltration Method

The Green-Ampt Infiltration Method has been used in Canada for both agricultural and urban watersheds.
WhenF < Fg f=i

WhenF > F;

(S, )(IMD)
fp = K_\. |:J wh *—**'“)'—F—‘—hl

where,

F = cumulative infiltration volume (mm)
Fs = cumuiative infiltration volume required fo cause surface saturation (mm)

F _ (8)UMD)

4 wheni> K
Ll ]
k.

Fs = no calculation when i< Ks
f = infiltration rate (mm/hr) r Y
fo = infiltration capacity {mmvhr) PO i 1 , G gn P
i = rainfail intensity (mm/hr) FAny 155 i [y TOM RO L
Ks = saturated hydraulic conductivity (mm/hr) e - ' / %"f
Su = average capillary suction at the wetting front (mm) & g
D = initial moisture deficit for the event (mm/mm) ﬂ

The following table provides typical parameter values used in the Grﬁén—Ampt Method.
rd

Ve

Table 7.8: Typical Parameter Value ﬁ)/r Green-Ampt infiltration Method
Various Hydr Lo\\‘ Soil Groups (HSG)

N

Parameter !{ HSG A ) H5GB HSGC HSGD
IMD (mm/imm) 6.4~ 032 026 021
Sy {mmy) 100 300 250 180
K. (mm/hr) 25 13 5 3

Source:. Design Chart 1.13, MTO Drainage Management Manual, 1997
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Storm Drainage and Stormwater Management Policies and Design Guidelines City of Barrie

2 - Includes row crops such as soybeans, com. sorghum hay, peanut, potato, etc.

3 — Includes agricultural best management practicas {BMPs) such as contouring and terracing.

4 — Includes small grain crops such as winter wheat, spring wheat, durham wheal, barley, oats, rye, etc.

5 — Includes close-seeded lagumes such as alfalfa, imothy grass, grass hay, etc.

6 -- Poor condition is defined as heavily grazed, no muleh, or has piant cover on less than 50% of the area.

7 - Goed condition is defined as lightly grazed, more than 75% of the area has plant cover.

8 -- Poor cover is defined as heavily grazed or regularly burned so that fitter, small trees and brush are regularly destroyed.

9 — Goed cover is defined as pratected from grazing so that litter and shrubs Gover the sofl.

10 — Gurve numbers are calcuiated assuming that roof leaders are connected to the driveway andfor road with & minimum of additional infiltration.

17 —Whein a number of water bodies within a large multi-land use catchment is modelad, 2 CN value of 50 may be applied to the water bodies in calculating the area-weighted
CN value. When isolating a water body and modeling as a separate catchment, then a CN value of 100 should be used and the catchment is typically routed through a

reservair.

Table 7.5: Initial Abstraction / Depression Storage

Cover Depth (mm)
Woods 10
Meadows L]
Cultivated 7
Lawns 5
Impervious aseas 2

Adapted from UNESCO, Manual on Drainage in Urbanized Areas, 1887

Total Imperviousness (TIMP) and Directly Connected Impenviousness (XIMP)

Table 7.6 outlines typical parameter values that should be applied at the preliminary/conceptual design stage. The
TIMP and XIMP values at the high end of the range given in Table 7.6 shall be used at the preliminary/conceptual
design stage. Adjustment of parameter values will be considered and accepted by the City at the functional and
detailed design stage subject to the submission of relevant engineering calculations from the consulting engineer to
justify the revision of these parameters.

Table 7.6: Typical Impervious Values by Land Use

Land Use Total Impervious Birectly Connected
Percentage (TIMP)  Impervious Percentage (XIMP)
Estate Residential (> 34 acre lot); 11% - 30% 8% - 20%
Low Density Residential (1/3 to % acre lot) 18% - 50% 15% - 35%
Medium Density Residentiaf (1/10 to % acre lot) 35% - B0% 20% - 45%
High Density Residential (<1/10 acre ‘of) 60% - V5% 35% - 0%
Institutionat (e.g. school, religious centre) 45% - 75% 40% - 80%
Industrial 70% - 85% 65% - 80%
Commerciai / Business 80% - 95% 80% - 95%
Park 0% - 5% 0% - 3%

Adapted from Stormwater Management Pond Requivements, City of London, 2005;
Visual OTTHYMO Refererce Manual, 2001; and review of typical site plans.

An approximation of the total impervious fraction (TIMP) can be calculated using the following formula:

TIMP = 29_2

whars,

30 November 2009 51




Tof' 20

14.0 Typical Initial Abstraction (la) Values

The following table includes a selection of land cover types and their typical abstraction values
which are commonly accepted. The best available information should be utifized in the design,
modetling and calculations.

Land Cover Type Initial Abstraction
{(mm}
Impervious areas 2
Pervious areas —i.e. lawns 5
pro (3 a L)

Pervious areas - i.e. meadow iands 8 44— P e 6

. . D 1
Pervious areas —i.e. wood lands 100 44— Py iy

C20
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Junction of Conduit 3 (C3) coming in from the west, C4 coming in from the east and C5 draining south.
North is tom the top of the picture : Photo No. 1

Conduit 5 (C5) looking south from photo No. 1 above Photo No. 2
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Looking upstream (east) at Conduit 4 (C4) from intersection of C3, C4 and C5.

Photo No. 3

Photo No. 4
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The following exerpt from MTO Chart 1.05 provides the typical SCS Il distributions for the 12

hour mass storm.

QMW

Time
end’
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=
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100

Source: Ministry of Transportation Ontario, MTO Drainage Management Manual, (1997).
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10.0 Natural Resource Conservation Service formerly Soil Conservation Service

(SCS) Type Il Mass Storm Distributions

The following table presents the typical SCS Type Il 6 hour and 24 hour storm distributions.

TABLE 14.3.1
SCS rainfall distributions
24-hour storm fi-haue storm
PyiPay

Hourt (24 Type ! TypeIA TypelI  Type Il Hour ¢ /& PiPg
0 0 0 0 0 0 0 0 0
2.0 0.083 00335 {1050 0.022 0.020 0.60 0.10  0.04
440 Qe7 047 0116 0.048 0.043 1.20 020 020
6.0 0.250 0.125 0.206 0.080 0.072 1.50 025 0.14
740 0.292  0.156 0.268 0.098 0.089 1.80 030 0.19
8.0 0.333  0.1%4 0.425 0.120 0.115 2.10 0.35 031
B.5 0354 0.219 0.480 0.133 0.130 2.28 038 0.44
9.0 0.375 0.254 0.5X 0.147 (.148 2.40 040 053
9.5 0.396 0.303 0.550 0.163 0.167 2.52 0.42 060
9.75 0406 0.362 0.564 0.172 0,178 2.64 044 062
10.0 0.417 0.515 0.577 0.181 0.189 2.76 0.46 0.66
10.5 0.438 {.583 0.601 0.204 0.216 3.00 050 070
11.0 0.458  0.624 0.624 0.235 .250 3.30 655 0.75
15 0.479  0.654 0.645 D283 0.2%8 3.60 0.60 ©0.79
11.75 0.489  0.669 0.655 0.357 0.339 3.90 0.65 0.83
120 0.500 0.682 0.664 0.663 0.500 4.20 0.70 0.86
12.5 0.521 0.706 0.683 0.735 0,702 4.50 175 (19
13.0 0.542 0727 Q. 701 0.772 0.751 4.80 0.80 0.91
13.5 0.563 0.748 0.719 0.799 0.785 5.40 090 0.9
14.0 0.583 0.767 0.736 0.820 0.811 6.00 1.0 1.00
16.01 0667 0830 Q800 0.280 4886

200 0.833  0.926 0,906 0.952 0.957

24.0 1,000 1.000 1.000 1.000 1.000

Sewrce: U. 5. Depr. of Agriculinre, Soit Conservation Service. 1973, 1986,

Source: Chow, V.T., D. R. Maidment and L. W. Mays, Applied Hydrology, (1988).
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Storm Drainage and Stormwater Management Policies and Design Guidelines City of Barrie

7.0 GUIDELINES FOR HYDROLOGIC AND HYDRAULIC ANALYSES

The guidelines in this section provide some direction for completing hydrologic and hydraulic studies for submission
to and review by the City of Barrie. Prior to undertaking hydrology and hydraulic modeling work, the City of Barrie
Engineering Department shall be contacted to confirm the use of an approved and appropriate software package. A
number of relevant sample problems and calculations are provided in Appendix C.

7.1 Rainfall Data
7.1.1  City of Barrie IDF Curves

Until the Regional Intensity-Duration-Frequency (IDF) curves are available, stormwater management facilities should
be designed based on the most current IDF tables developed by Environment Canada for Barrie including a 15%
increase in rainfall intensity data to account for impacts due to climate change. The Chicago distribution parameters
for different return periods provided in Table 7.1 should be used for modeling purposes.

Table 7.1: Barrie WPCC IDF Curve Parameters - Adjusted to Account for Climate Change

Return Period
Parameter
2-Yr 5Yr 10-Yr 25-Yr 50-Yr 100-Yr
A 678.085 853.608 975.865 1146275 1236.152 1426.408
B 4,699 4.699 4.699 4922 4.699 5.273
C 0.781 0.766 0.760 0.757 0.751 0.759

Rainfall Intensity, | (mmv/hr) = A.f(l+El)°. where t is time duration in minutes
Parameters based on rain gauge data for the period 1979 — 2003 for the Barrie WPCC Station #6110557
Based on a review of the literature, the IDF intensity values for Barrie WPCC Station were increased by 15% before calculating a, b, ¢ values to account for climate change.

7.1.2  Return Period Design Storms and Regional Storm

1: 2 year, 1:5 year, 1:10 year, 1:25 year, 1:50 year, 1:100 year and the Regional Storms shall be applied for quantity
control and the 25 mm 4-hour Chicago storm shall be applied for erosion control as required. In order to determine
the critical design storms, the SCS Type Il (B-hr, 12-hr and 24-hr durations) and the 4-hour Chicago storm
distributions for the 1:2 year through 1:100 year return period shall be applied.

Unless otherwise directed by the City, Hurricane Hazel shall be applied throughout the City as the Regional storm for
the sizing of municipal infrastructure associated with storm drainage and stormwater management. It should be
noted, however, that either the Timmins storm or Hurricane Hazel shall be used as the Regional storm within the
respective jurisdictions of the NVCA and the LSRCA for the preparation of floodplain mapping where applicable. In
addition, watershed and subwatershed hydrology models within the City that lie within the NVCA jurisdiction must
include the Timmins storm such that appropriate peak flow information is available as required (e.g. for either
floodplain mapping or culvert/bridge designs on a watercourse where applicable.

City approved design storm hyetographs for computer modeling (adjusted to account for climate change) are
provided in Appendix B and on CD in Appendix I. An analysis of design storm durations for use within the City of
Barrie is provided in Appendix H. A map delineating the flood hazard criteria zone boundaries (i.e. where to apply
Hurricane Hazel and the Timmins storm) within the City of Barrie is provided in Appendix B.
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Town of Innisfil Engineering Design Standards and Specifications

SECTION 4.0: STORM DRAINAGE AND STORMWATER MANAGEMENT
T e e e e e A e e e e o e B

Source: adapted from the Ministry of Transportation Drainage Management Manual,
1997, Equation 8.10.

The higher of the arithmetic composite runoff coefficient or the minimum required rur!off
coefficient by land use, provided in the following table, shall be used to compute design
flows.

TABLE 6
Minimum Runoff Coefficients

COMPOSITE CALCULATIONS
LAND USE DESCRIPTIONS c

Sodded area under 7% slope 0.25
Sodded area over 7% slope 0.30
Impervious areas 0.95
Bricked/Paver Stone areas 0.85
Gravel road and shoulders 0.60
Roof areas 0.70-0.95
Flat roof area with detention hoppers 0.10
Foundation connection (to be applied with no time of concentration 0.075L/s/unit

MINIMUM REQUIRED COEFFICIENTS

LAND USE DESCRIPTIONS
Single Family, Semi-Detached, Duplex, Triplex, Quad, Small Lot Single

C
(9m), Small Lot Semi (7.5m) 0.45

Block Townhousing, Street Townhousing (6, 7.5 m) 0.55
Stack Townhousing, Apartments 0.65
Neighbourhood Commercial, Institutional, Schools, Churches 0.75
Commercial Centre, Industrial 0.90

Park, Recreation Area, Cemetery with any roof leaders or pavement to

sodded areas 0.25

MAY 2016 Page 43
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Town of Innisfil Engineering Design Standards and Specifications
SECTION 4.0: STORM DRAINAGE AND STORMWATER MANAGEMENT

P e e e e e A P e e I T
COMPOSITE CALCULATIONS

Unimproved Open Space under 7% slope 0.25

Unimproved Open Space over 7% slope 0.30

Source: adapted from the Ministry of Transportation Drainage Management Manual, 1997,
Design Chart 1.07.

For runoff coefficients not listed above, refer to the MTO Design Chart 1.07.

On a project specific basis, a detailed calculation of the run-off coefficient may be requested
by the Town.

For estimating flows from storms larger than the 5-year event, the runoff coefficients should
be increased to account for the increase in runoff due to saturation of the scil, with the
estimate becoming less accurate for larger storms. Coefficients for the larger storms can be
derived as follows:

Cio = 08Cs+0.2
Cos = 0.7Cs+0.3
Cso = 06C:+04
Cio = 05Cs+05

The average rainfall intensity for major storms (100-yr event) is to be derived from the IDF
curve from the Atmospheric Environment Service Branch of Environment Canada for the
Barrie WPCC station, as follows:

i = @)
where: average rainfall intensity (mm/hr)
47.0 (coefficient from Station data)

time (hours)
-0.677 (exponent from Station data)

I numu

i
a

t

b

4.4.3 Pipe Capacity
Manning's Formula is to be used in calculating the full flow capacity of the storm sewer.

The roughness coefficients to be used in the calculation are as follows:

Concrete pipe, n = 0.013

PVC and Smooth walled PE pipe, n = 0.013

Corrugated pipe (for culvert use only), n = 0.024

Storm sewers are to be designed such that individual pipes only reach a maximum of 80% of

their total capacity. On an individual as-needed basis, the Town will review designs where
pipes reach a greater percentage of their total capacity.

MAY 2016




19 /30

SUMMARY OF CATCHMENTS

NAME AREA % OF IMPERVOIUS AxR
S1 0.07 62 0.0434
S10 0.79 45 0.3555
S11 0.42 45 0.189
S12 0.19 45 0.0855
S13 0.11 45 0.0495
514 1.17 45 0.5265
515 0.9 45 0.405
S16 0.17 45 0.0765
S17 0.8 45 0.36
518 0.44 45 0.198
519 0.42 45 0.189
S2 0.39 62 0.2418
520 0.12 45 0.054
521 0.23 45 0.1035
S22 0.91 35 0.3185
S23 0.34 45 0.153
S24 1.11 35 0.3885
525 0.27 25 0.0675
526 1.66 45 0.747
S27 0.53 35 0.1855
528 0.54 35 0.189
529 0.63 45 0.2835
S3 0.16 62 0.0992
S30 0.13 35 0.0455
S31 0.89 25 0.2225
S32 0.14 25 0.035
S33 0.13 45 0.0585
S34 0.15 45 0.0675
sS4 0.2 50 0.1
S5 1.66 70 1.162
S6 1.53 70 1.071
S7 0.35 45 0.1575
S8 0.11 45 0.0495
S9 0.51 45 0.2295
TOTAL AREA = 18.17 8.5074
COMPOSITER = sum of (A xR) / sum of A

= 0.47




20/’3(0

| obed

| | | L _m M n
| aNOd LNAIWADVNVIN _mm:\szmohm g_ng_uzou ‘9°g 2an31g 995)
| 6e96r ] 0T8€ B 081 | 0£'6TC
00'6TC I8 1M 9'S06E ‘ seze 0S'T 00622
g8I1E 090f STl SL'8z2
9'GLET £88T 00'1 058
 £9891 ) 0€9¢ 5L sT8CT
oszziesdidpie| 90901 SLET 050 0082T
8/ ¥e adid pug S'LoY 0€1T cTo SLLTT
g'/zg leadid isT 00 0'GL9 0CIv 0€81 008 000 00'1 05'LTT
(15994 0'0LT 059 80 0¢'LTT
0°¢Cl 8801 1544 €0 00'LTT
00 8'cE SLL €T0 SL'9CT
00 | €6 0 05'9CT
wend wnd weno urbs wbs w w w
- | a8ea0)s 0A1PE | 98wa0)s 'waad | a3eao)s ‘uiad . ik
| puod wiew pood urew jood oSunjd | puod wrewr | jood a3unid | [ood urew |jood 23unid R
§[0431U0)) | JWNjoA 2umjoA oumoA | Ay vaIV ydaqg pdoq | uonesdy
1
suone|nojen abeloygjebels puod WS

oA puod




Q&/’zc,

SIX'40Nd

(A} OYHE =€ 'AL O} HI = | |Ed1aA = 0)

0 = dis apis

w €622 : uoyeAas|3

w oSt = ybus

e 2 118\

(AL OLHE = € ‘AL O} HL = | '[EdtHan = 0)

| = dis opis
w 622 : LONeAS|]
w | = yibusn
it o ITETTY
3 002 |

g2z O b= w 9'8zZ = }eAq0D
. 290 =D
—_— 9 ¥LzZ o w 90 =928
agzZ @ T 90 w g7z = penu]
(=% - ¥ (Aluo punoy) € 221110
/oty PPN 72 s M%NN = tw..ﬁw

QG- 5
Sz % e ik
90 w g2z = JaAu|
24,330 v (Alup puncy) g 99410

| 4 3R

w L'lze = HandO
290 =0
h wzo =925
20 11 Neaf i d = JoAU|
v (Aluo punoy) | 824MO

290 =
(uoneA|2 | Jlam Mo|aq S MOy JO Uidap Ji} MO|4 MO w g =JaAu|

onT‘_DNv«(x.o = G 6 w0 =

(uolBAR|a MO} MO| BAOQE pUB
UCIEAS|2 | JIaM 8A0dE S| MO Jo Uidap J1) P bt (s21nyoNnug auI-uQ 10} pasny)
o1 UrenlB2) 4 1E/24 290 = D < b a1 > UOIOLISUOY M4 MO
‘jusuodwon Mo|4 moT ybBnouyj moj Fl

:uonelnBiyuod aIn}onalg [oUoD




Sizing of Flow Control Structures
(ie. up to 3 orifii and 2 weirs - allows for low flow constriction if structure in channel)

Project Description:
Job Number:

Date:

Teromi
7
23-Mar-17

Ci\Users\John\Desktop\PROJECT FILES JFIVE\001 - 0381007 - Teromi Development, Innisfil\Reports\SWM Design\[(007) Teromi swmp for test 6-Oct, 2017 xls]Outflow

Start Elevation (m) 2275
Increment (m) 0.05
Upstream Low Flow | Orifice 1| Orifice 2| Orifice 3| Weir 1 Weir 2 | Backwater| Stage Total Storage Detention
Elevation |Constriction| Outflow | Outflow | Outflow | Qutflow | Outflow | Elevation Flow Time
{m) (cms) (cms) | (cms) | (cms) | (cms) | (cms) (m) (m) (cms) (m*) {hrs)
227.50 0.000] 0.00 0.00 0.00] 0.000 0.000 227.30 227.50 0.0000 0 0.00
227.55 0.000| 0.00 0.00 0.00 0.000 0.000 227.30 227.55 0.0034 99.5 16.21
227.60 0.000 0.01 0.00 0.00| 0.000 0.000 22731 227.60 0.0096 199 20.44
227.65 0.000 0.02 0.00 0.00 0.000 0.000 227.33]| 227.85| 0.0177 298.5 22.46
227.70 0.000 0.03 0.00] 0.00 0.000 0.000 22737 227.70] 0.0273 398 23.89
227.75 0.000 0.03 0.00 0.00 0.000 0.000 227.40] 227.75] 0.0334 497.5 24.60
227.80 0.000 0.04 0.00 0.00 0.000 0.000 227.43] 227.80] 0.0386 610.12 2547,
227.85 0.000! 0.04 0.01 0.00! 0.000 0.000 227.45 227.85 0.0534] T22.74 26.15
227.90 0.000 0.05 0.03 0.00 0.000 0.000 227.51] 227.90| 0.0760 835.36 26.63
227.95 0.000 0.05 0.05 0.00 0.000 0.000 227.55] 227.95| 0.1023 947.98 26.99
228.00 0.000 0.05 0.08 0.00 0.000 0.000! 227.60 228.00 0.1329 1060.6 27.25
228.05 0.000 0.05 0.1 0.01 0.000 0.000 22767] 228.05| 0.1769 1192.1 27.49
228.10 0.000 0.05 0.15 0.03 0.000 0.000 227.73] 22810| 0.2321 1323.6 27.67
228.15 0.000 0.05) 0.19 0.05 0.000 0.000 227.78] 228.15] 0.2951 1455.1 27.80
228.20 0.000 0.05 0.23 0.08 0.000 0.000 227.82] 228.20] 0.3607 1586.6 27.92
228.25 0.000 0.05 0.26 0.1 0.000 0.000 227.86] 228.25| 04274 1718.1 28.01
228.30 0.000 0.06 0.29 0.15 0.000 0.000 227.88] 228.30] 0.5007 1849.6 28.09
228.35 0.000 0.06 0.33 0.19 0.000| 0.000 22792 228.35] 05738 1981.1 28.16
228.40 0.000 0.06 0.36 0.23 0.000: 0.000] 227.96 228,40 0.6529 21126 28.21
228.45 0.000 0.086 0.39 0.28 0.000 0.000 228.00 228.45 0.7224 22441 28.27
228.50 0.000 0.06 0.43 0.32 0.000 0.000 228.00] 22850 0.8098 2375_6{ 28.32
228.55 0.000 0.06 0.46 0.37 0.000 0.000 228.00 228.55 0.8966 2524.2 28.36
228.60 0.000 0.07 0.49 0.43 0.000 0.000 228.00f 228.60] 0.9832 2672.8 28.41
228.65 0.000 0.07 0.52 0.46 0.000 0.000 228.00] 228.65| 1.0498 28214 28.45
228.70 0.000 0.07 0.55 0.49] 0.000 0.000 228.00] 228.70f] 1.1123 2970 28.49
228.75 0.000 0.07 0.58 0.52 0.000 0.000 228.00f 228.75| 1.1715 31186 28.52
228.80 0.000 0.08 0.60 0.55 0.000 0.000 228.00] 228.80f 1.2277 3276 28.56
228.85 0.000 0.08 0.63 0.58 0.000 0.000 228.00] 228.85| 1.2814 34334 28.59
228.90 0.000 0.08 0.65 0.60 0.000 0.000 228.00f 228901 1.3330 3590.8 28.63
228.95 0.000 0.08 0.67 0.63 0.000 0.000 228.00] 228.95] 1.3826 3748.2 28.66
229.00 0.000 0.09 0.69 0.65 0.000 0.000 228.00] 229.00f 1.4304 3905.6 28.69
229.05 0.000 0.09 0.72 0.67 0.000 0.000 228.00] 229.05| 1.4767] 4064.345 28.72
229.10 0.000 0.09 0.74 0.69 0.051 0.000 228.00f 229.10f 1.5724 4223.09 28.75
229.15 0.000 0.09 0.76 0.72 0.098 0.000 228.000 229.15] 1.6629 4434.75 28.79
229.20 0.000 0.09 0.78 0.74 0.158 0.000 228.00] 229.20f 1.7652] 4593.495 28.81
229.25 0.000 0.10 0.80 0.76 0.236 0.000 228.00f 229.25| 1.8850 475224 28.84
229.30 0.000 0.10 0.81 0.78 0.321 0.000 228.00 229.30 2.0098 4963.9 28.87

PNDF.XLS
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Backwater

2%/ 30

| | -
Outflow from control structure (cms) vs. Elevation of Backwater (m) (both for same return
Flow Elevation ' -
| (cms) (m) o
0.00 227.30] * Input numbers in red ]
0.05 227.50
0.10 227.60 B
015 22770 i
0.25  227.80 |
045 ~227.90 .
0.65 228.00
Expanded Flow/Stage Table for Backwater: .
B Flow ~ Elevation
(cms) (m)
- 0.00 227.30
) 10.00 227.31
0.01 227.32
0.01 227.33
0.01 227.34
_____ 0.01 227.35
[ 0.02 227.36
- 0.02 227.37
0.02 227.38
0.02 227.39
) 0.03 227.40
0.03 227.41
0.03 227.42 :
003] 22743
0.04 227.44
o 0.04 227.45
0.04 22746
B 0.04 227.47|
0.05 227.48
0.05 227.49
0.05| 227.50
I 0.05 227.51
0.06 227.51
~ 0.06 272
- 0.06 227.52
0.06 22758 :
B 0.07 227.53
0.07 227.54
B 0.07) 1227.54 ]
0.07} 227.55
0.08 227.55
0.08 227.56 i

Page 1




Backwater
il 0.08 227.56
3 0.08 227.57) -
0.09 22757
0.09 IF7IE I D D ) s R
0.09 227.58 =
0.09 227.59
0.10 227.59
0.10 227.60
0.0 227.60]
R 0.10 227 61
B 0.11 227.61 N
0.11 227.62
0.11 227.62
- 0.11] 227.63 ]
0.12) 227.63
0.12 227.64
i 0.12 227.64
0.12 227.65
0.13 227.65
0.13 227.66 |
0.13 227.66
- 0.13 227.67 -
- 0.14 227.67|
- 0.14 227.68 N
B 0.14 227.68
0.14 227.69
0.15 227.69
0.15 227.70
0.15 227.70
B 0.16 227.71
0.16 227.71 .
0.17 D7 A2
B 0.17 99772
0.18 227.73
- 0.18 227.73
0.19 227.74 :
0.19] 227.74
0.20 227.75
§ 0.20 227.75
B 0.21 227.76
0.21 227.76
B 0.22 22777
0.22 297 77
023 227.78 .
0.23] 227.78
0.24 227.79 i
0.24 227.79
0.25 227.80
B 0.25 227.80
0.26 227.81
0.27 227 .81 ]
0.28 227.82

Page 2




Backwater

~0.29] 227.82
n - 0.30 227.83
0.31 227.83
0.32 227.84 ) -
0.33 227.84
0.34 227.85 |
0.35 227.85
1 0.36 227.86
0.37 227.86 B
0.38 227.86
0.39 227.87 N
N | o040 227.87 |
0.41 227.88 |
i 0.42 1227.88
0.43 227.89
044 227.89 B
| 045 227.90 N
- i 0.46 227.90
0.47 227.91)
| o048 227.91 ]
- 0.49 227.92 o
0.50 227.92
0.51 227.93
0.52 227.93]
] 0.53 227.94
| 054 227.94 ]
- 0.55| 227.95
0.56 227.95
0.57 227.96
0.58 227.96
0.59 227.97| B
0.60 227.97
] - 0.61 227.98 ]
0.62 227.98
0.63 227.99] i
0.64 227.99|
B 0.65 228.00
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Submerged Weir Flow

Submerged Weir (ie. Backwater):

Rectangular/V-notched Sharp Crested Weir:

(HoH)" | Q/Qq where: |
n = exponent that H is raised to in weir equation
0 1 ~ |H, = downstream head (m) |Q = adjusted flow from backwater (cms)
0.05 0.975 H; = upstream head (m) Q= fIPw calculated with no backwater (fre
K] I [ | MSEErae Goe )| ,,
~ 015] 094 This submerged weir calculation is based on Figure 5-5, page 5-18, Handbo
0.2 0.92 ol Wydueulics
025 0885 / | N
~ o3| 087 |
0.35 0.84 i
0.4 0.82 i
045  0.785 T
0.5 0.76 o ) B
0.55 0.73 ) B
0.6 0.7
0.65 - 0.66
0.7 0.62 -
0.75 0.58
0.8 0.53
0.85] 047 R LR L ) i
09| 038
0.95 0.25 !
— - " s

Page 1




Weir Coefficient

Coefficient

for weirs with approximate 1ft (0.3048 m) breadth:

| |
Convert to Metric:

Head* | coefficient* Head [Coefficient
(ft) (ﬂ:u.a} (m) (mu.a)
0 0
02 289 | 00861 1.485
04 272 0122  1.502
o6f 275 | 0183 1518
o8] 2850 0244  1573]
1 2.98 0.305| 1645
12 3.08 0.366]  1.700 |
1.4 32 0.427) 1767 i B
16| 328 | 0488 1.811] 1 B
1.8 331 0.549]  1.827 1
2 33 ~osetol  ts22) [ |
25 3.31 0.762]  1.827
3 3.32 0.914]  1.833
35 3.82 1.067]  1.833
4 3.32 1.219] 1.833 1
4.5 3.32 1.372] 1833
5 332 | 1524 1833
5.5 332 1.676] 1.833
i 1 5as

* Table 5-3: Values of C in the Formula Q=CLH"® for Sharp Crested Weirs

Page 1
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GENERAL DESCRIPTION

As a stormwater filter and infiltration practice, bioretention temporarily stores, treats and
infiltrates runoff. Depending on native soil infiltration rate and physical constraints, the
system may be designed without an underdrain for full infiltration, with an underdrain
for partial infiltration, or with an impermeable liner and underdrain for filtration only (i.e.,
a biofilter). The primary component of the practice is the filter bed which is a mixture
of sand, fines and organic material. Other elements include a mulch ground cover and
plants adapted to the conditions of a stormwater practice. Bioretention is designed to
capture small storm events or the water quality storage requirement. An overflow or
bypass is necessary to pass large storm event flows. Bioretention can be adapted to fit
into many different development contexts and provide a convenient area for snow stor-
age and treatment.

Source: anebota Businesses for Clean Water.

DESIGN GUIDANCE
B SOIL CHARACTERISTICS

Bioretention can be constructed over any soil type, but hydrologic soil group A and
B are best for achieving water balance goals. If possible, bioretention should be
sited in the areas of the development with the highest native soil infiltration rates.
Bioretention in soils with infiltration rates less than 15 mm/hr will require an underd-
rain. Designers should verify the native soil infiltration rate at the proposed location
and depth through measurement of hydraulic conductivity under field saturated
conditions.

D GEOMETRY & SITE LAYOUT

Key geometry and site layout factors include:

» The minimum footprint of the filter bed area is based on the drainage area.
Typical drainage areas to bioretention are between 100 m2 to 0.5 hectares.
The maximum recommended drainage area is 0.8 hectares. Typical ratios of
impervious drainage area to treatment facility area range from 5:1 to 15:1.
Bioretention can be configured to fit into many locations and shapes. However,
cells that are narrow may concentrate flow as it spreads throughout the cell and
result in erosion.

The filter bed surface should be level to encourage stormwater to spread out
evenly over the surface.

D PRE-TREATMENT

Pretreatment prevents premature clogging by capturing coarse sediment particles
before they reach the filter bed. Where the runoff source area produces little sedi-
ment, such as roofs, bioretention can function effectively without pretreatment. To
treat parking area or road runoff, a two-cell design that incorporates a forebay
is recommended. Pretreatment practices that may be feasible, depending on the
method of conveyance and the availability of space include:

» Two-cell design (channel flow): Forebay ponding volume should account for

25% of the water quality storage requirement and be designed with a 2:1 length

to width ratio.

Vegetated filter strip (sheet flow): Should be a minimum of three (3) metres in

width. If smaller strips are used, more frequent maintenance of the filter bed can

be anticipated.

» Gravel diaphragm (sheet flow): A small trench filled with pea gravel, which is
perpendicular to the flow path between the edge of the pavement and the bio-
retention practice will promote settling out of sediment and maintain sheet flow
into the facility. A drop of 50-150 mm into the gravel diaphragm can be used to
dissipate energy and promote settling.

* Rip rap and/or dense vegetation (channel flow): Suitable for small bioreten-
tion cells with drainage areas less than 100 square metres.

D GRAVEL STORAGE LAYER
+ DEPTH: Should be a minimum of 300 mm deep and sized to provide the required
storage volume. Granular material should be 50 mm diameter clear stone.
+ PEA GRAVEL CHOKING LAYER: A 100 mm deep layer of pea gravel (3 to 10
mm diameter clear stone) should be placed on top of the coarse gravel storage
layer as a choking layer separating it from the overlying filter media bed.

D FILTER MEDIA
+ COMPOSITION: To ensure a consistent and homogeneous bed, filter media
should come pre-mixed from an approved vendor.

+ DEPTH: Recommended depth is between 1.0 and 1.25 m. However in con-
strained applications, pollutant removal benefits may be achieved in beds as
shallow as 500 mm. If trees are to be included in the design, bed depth must be
at least 1.0 m.

* MULCH: A 75 mm layer of mulch on the surface of the filter bed enhances
plant survival, suppresses weed growth and pretreats runoff before it reaches
the filter bed.

D CONVEYANCE AND OVERFLOW
Bioretention can be designed to be inline or offline from the drainage system. In-
line bioretention accepts all flow from a drainage area and conveys larger event
flows through an overflow outlet. Overflow structures must be sized to safely convey
larger storm events out of the facility. The invert of the overflow should be placed
at the maximum water surface elevation of the bioretention area, which is typically
150-250 mm above the filter bed surface.

Offline bioretention practices use flow splitters or bypass channels that only allow the
required water quality storage volume to enter the facility. This may be achieved with
a pipe, weir, or curb opening sized for the target flow, but in conjunction, create a by-
pass channel so that higher flows do not pass over the surface of the filter bed. Using
a weir or curb opening minimizes clogging and reduces maintenance frequency.

Runoff Sheet Flow Cross-! Secnon AA
/Gap in Curb

\

A}
Parking Lot

<! T4 Safe Outiet

L . *s v $
\‘L‘/ Cross—Se:hc:n B-B
‘/m

Cross Section B-B
Overflow Pipe

<@= Hardwood Mulch

Optional (75mm depth)

Geotextil
e aant ¥ <@ Engineered Soil

Strip Over E (1.0 - 1.25 meters depth)

Underdrain

Optional y

Pe':vmuu P 4 (100mm depth)

Underdrain Pipe <@ Gravel Storage Layer
(200mm minimum (300mm minimum depth)
diameter)

Overflow Pipe Drain to Safe Outlet
% Effective Infiltration Avea—l

Source: Wisconsin Department of Natural Resources B NG
See BES Recommended

_~— BUILDING
— DOWNSPOUT OR
OTHER CONVEYANCE

7 BLOCK
—— FILTER FABRIC
—— WATERPROOF
BUILDING
[AS NEEDED)
/— FOUNDATION DRAINS
PERFORATED PIPE |AS REQUIRED)]
to run length of planter

Source: City of Portland *Water reservoir depth may be reduced

if planter surface area is increased.

ater Balanc Stream Channel Ero-
Benefit { sion Control Benefits

Bioretention with Yes - size for Partial - based on

no underdrain water quality available storage
storage volume and infiltration
requirement rates

Bioretention with | Partial - based on Yes - size for Partial - based on

underdrain available storage water quality available storage
volume beneath storage volume beneath the
the underdrain and | requirement underdrain and soil
soil infiltration rate infiltration rate

Bioretention with | Partial - some Yes - size for Partial - some volume

underdrain and volume reduction water quality reduction through

impermeable liner | through evapo- storage evapotranspiration
transpiration requirement

[Bl UNDERDRAIN

+ Only needed where native soil infiltration rate is less than 15 mm/hr (hydraulic
conductivity of less than 1x10-6 cm/s).
Should consist of a perforated pipe embedded in the coarse gravel storage layer
at least 100 mm above the bottom.
A strip of geotextile filter fabric placed between the filter media and pea gravel
choking layer over the perforated pipe is optional to help prevent fine soil particles
from entering the underdrain.
A vertical standpipe connected to the underdrain can be used as a cleanout and
monitoring well.

D MONITORING WELLS
A capped vertical stand pipe consisting of an anchored 100 to 150 mm diameter
perforated pipe with a lockable cap installed to the bottom of the facility is recom-
mended for monitoring drainage time between storms.

GENERAL SPECIFICATIONS

Specication

Filter Media | Filter Media Soil Mixture to contain: Recommended depth is
Composition |+ 85 to 88% sand between 1.0 and 1.25
» 8to 12% soil fines metres.

» 3 to 5% organic matter (leaf compost)
Other Criteria:
» Phosphorus soil test index (P-Index) value
between 10 to 30 ppm
Cationic exchange capacity (CEC) greater
than 10 meqg/100 g
Free of stones, stumps, roots and other
large debris
pH between 5.5t0 7.5
Infiltration rate greater than 25 mm/hr

Mulch Layer | Shredded hardwood bark mulch A 75 mm layer on the
surface of the filter bed

Geotextile Material specifications should conform to On- | Strip over the perforated
tario Provincial Standard Specification (OPSS) | pipe underdrain (if pres-
1860 for Class Il geotextile fabrics. ent) between the filter me-

dia bed and gravel storage

Should be woven monofilament or non-woven | layer (stone reservoir)
needle punched fabrics. Woven slit film and
non-woven heat bonded fabrics should not be
used as they are prone to clogging.

For further guidance see CVC/TRCA LID
SWM Planning and Design Guide, Table
45.5.

Gravel Washed 50 mm diameter clear stone should Volume based on dimen-
be used to surround the underdrain and for the | sions, assuming a void
gravel storage layer space ratio of 0.4.

Washed 3 to 10 mm diameter clear stone
should be used for pea gravel choking layer.

Underdrain Perforated HDPE or equivalent, minimum 100 |« Perforated pipe for
mm diameter, 200 mm recommended. length of cell.

Non-perforated pipe as
needed to connect with
storm drain system.
One or more caps.
T’s for underdrain con-
figuration

CONSTRUCTION CONSIDERATIONS

Ideally, bioretention sites should remain outside the limit of disturbance until construction of
the bioretention begins to prevent soil compaction by heavy equipment. Locations should not
be used as sediment basins during construction, as the concentration of fines will prevent
post-construction infiltration. To prevent sediment from clogging the surface of a bioretention
cell, stormwater should be diverted away from the bioretention until the drainage area is fully
stabilized.

For further guidance regarding key steps during construction, see the CVC/TRCA LID SWM
Planning and Design Guide, Section 4.5.2 - Construction Considerations)

OPERATION AND MAINTENANCE

Bioretention requires routine inspection and maintenance of the landscaping as well as periodic
inspection for less frequent maintenance needs or remedial maintenance. Generally, routine main-
tenance will be the same as for any other landscaped area; weeding, pruning, and litter removal.
Regular watering may be required during the first two years until vegetation is established.

For the first two years following construction the facility should be inspected at least quarterly and
after every major storm event (> 25 mm). Subsequently, inspections should be conducted in the
spring and fall of each year and after major storm events. Inspect for vegetation density (at least
80% coverage), damage by foot or vehicular traffic, channelization, accumulation of debris, trash
and sediment, and structural damage to pretreatment devices.

Trash and debris should be removed from pretreatment devices, the bioretention area surface and
inlet and outlets at least twice annually. Other maintenance activities include reapplying muich,
pruning, weeding replacing dead vegetation and repairing eroded areas as needed. Remove ac-
cumulated sediment on the bioretention area surface when dry and exceeding 25 mm depth.

e

SITE CONSIDERATIONS

Wellhead Protection

Facilities receiving road or parking lot runoff
should not be located within two (2) year
time-of-travel wellhead protection areas.

| Available Space

Reserve open areas of about 10 to 20% of the
size of the contributing drainage area.

Site Topography

Contributing slopes should be between 1 to
5%. The surface of the filter bed should be
flat to allow flow to spread out. A stepped
multi-cell design can also be used.

Available Head

If an underdrain is used, then 1 to 1.5 metres
elevation difference is needed between the
inflow point and the downstream storm drain
invert.

Water Table

A minimum of one (1) metre separating the
seasonally high water table or top of bedrock
elevation and the bottom of the practice is
necessary.

| Soils

Bioretention can be located over any soil

'~ type, but hydrologic soil group A and B soils

are best for achieving water balance benefits.
Facilities should be located in portions of the
site with the highest native soil infiltration
rates. Where infiltration rates are less than
15 mm/hr (hydraulic conductivity less than
1x10-6 cm/s) an underdrain is required. Na-
tive soil infiltration rate at the proposed facil-
ity location and depth should be confirmed
through measurement of hydraulic conductiv-
ity under field saturated conditions.

Drainage Area & Runoff Volume
Typical contributing drainage areas are be-
tween 100 m2 to 0.5 hectares. The maxi-
mum recommended contributing drainage
area is 0.8 hectares. Typical ratios of imper-
vious drainage area to treatment facility area
range from 5:1to 15:1.

Pollution Hot Spot Runoff

To protect groundwater from possible con-

* tamination, runoff from pollution hot spots

should not be treated by bioretention facili-
ties designed for full or partial infiltration. Fa-
cilities designed with an impermeable liner
(filtration only facilities) can be used to treat
runoff from pollution hot spots.

Proximity to Underground Ultilities
Designers should consult local utility de-
sign guidance for the horizontal and vertical
clearances required between storm drains,
ditches, and surface water bodies.

Overhead Wires

Check whether the future tree canopy height
in the bioretention area will interfere with ex-
isting overhead phone and power lines.

Setback from Buildings

If an impermeable liner is used, no setback is
needed. If not, a four (4) metre setback from
building foundations should be applied.

CVC/TRCA LOW IMPACT DEVELOPMENT
PLANNING AND DESIGN GUIDE - FACT SHEET

BIORETENTION

X': TORONTO AND REGION T\~
onservation
for The Living City

@

CREDlT VALLEY
CONSERVATION

FOR FURTHER DETAILS SEE SECTION 4.5 OF THE CVC/TRCA LID SWM GUIDE
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Development Export Summary

Devclopment :Teromi Subdivision, Innisfiti

Updated : Sept 2014

Pre-Development Phosphorus Expott

DEVELOPMENT :__ Teromi Subdivision, Innisfill

P coefi Plcad
Landuse Area (ha) {kg/ha) (kglyr)
Natural Heritage e = o
Transition 13.72 0.07 0.96
Natural Heritage Land use Class Total : 13.72 0.96
Development Total : 13.72 0.96
10/24/2017 Page 10f 1

Updated : Sept 2014

Cropland Site Sediment & Phosphorus Pre-Development Export

[ DEVELOPMENT .__Teromi Subdivision, Innisfill ]
cotour ey - [ ste Specticioput ||~ Constant/Lookup || -~ Caloulation B
. SubArea |
Slope Area (ha) R {rainfall { runoff for Lake Simcoe)
Surface Slope Gradient (%) K (soil errodability Tactor)
Length of Slope {m) NN (determined by siope)
Cropt Type Factor) LS (slope length gradient faclor)
Tillage Type Factor C {crop management facter)
P {prevention + capture}
Soil Loss (kglyear)
Phospharus export (kg/halfyr)
Phesphorus load (kgiyr)
PRE Developed Area (ha) :
Phosphorus expart (kg/halfyr) :
Phosphorus load (kgfyr) :
10/24/2017 Page 1 of 1
10/24/2017 Page 1 of 4
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Development :Teromi Subdivision, Innisfill

Updated : Sept 2014 -

Post-Development Phosphorus Export

IBEVELOPMENT :__ Teronii Subdivision, Innfsfil _ N e 3
P coeff Pload
Landuse Area (ha) {kg/ha) {kg/fyr)
Natural Heritage _ S _
Open Water 0.62 0.26 0.16
TurffSod (.98 0.114 0.11
Natural Heritage Land use Class Total 1.60 - 14
Urban . . : : ; o S .
Commercial 1.62 0.20 1,071.05
Residential 0.11 0.41 99.72
Residential 1.54 0.41 2,087.22
Residential 6.46 0.41 1,445.10
Transportation 2.40 0.50 3,336.31
Urban Land use Class Tofal : 12,13 8,039.40
Development Total : 13.73 8,039.67
1012412017 Page 1 of 1

Updated : Sept 2014

Cropland Site Sediment & Phosphorus Post-Development Export

[ DEVELOPMENT ; _ Teromi Subdivision, Innisfil}

COLOURKEY : | Site Specific input [f: . constant fLockip Il Caleulation- |
| subArea : : . ] ' : & ' . ' o |
Slope Area (ha) R (rainfall / runoff for Lake Simcoe)
Surface Slope Gradient (%) K {soil errodability factor)
Length of Slope {m) NN {determined by slope)
Crapt Type Factor) LS {slope langth gradient factor)
Tillage Type Facter C (crop management factor)

P (prevention + capture)

Soit Loss (kgfyear)
Phosphorus export (kg/hadyr)
Phosphorus load (kafyr)

PRE Developed Area (ha) :
Phosphorus export (kg/halyr)
Phosphorus load (kgfyr) ©

10/24/2007 Page 10f 1

10/24/2017 Page 2 of 4
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Development :Teromi Subdivision, Innisfill

Updated : Sept 2014

Post Dev BMP
Area (ha) Treated Area P P P Load Rationale
% coefficient coefficient || Reduction
{kafyr)
|Best Management Practices (BMP) Applied (and Rationale} _!
Commercial ‘
162| | 70] | 661.14]| 100% (|  749.27] |provision of bio-retention basins within the
Bioretenticn Systems development area between parking areas to
control the roof top areas and parking ot
Areas
Turf/Sod ) ] ]
O.38| | 75| [ Oﬂ" 100 % | | 0.03] [provision of enhanced grass swaies
Enhanced GrassMWater Quality Swales throughout the park area to promote ground
water infiltration for approx 50% of the park
area
Open Water o
0.31! I ‘@I I 0.26“ 77 % _l r 0.06| larea of the wet land surface of the stormwater
Wet Detention Ponds management pond, at approx 50% of the
block area
Residential : . _ L )
6_5£l I 45J | 1,355.34][ 60 % J 1 2,401.31| {provision of dry wells when possible for house
Soakaways - Infiltration Trenches to infiltrate roof tops into the ground for single,
semis, townhouse and future residentail
hincks
TurfSod - | IS
0.92l | 100] | O.HJI 100 % I [ 0.10| |provisions of filter strips within the channel
Vegetated Filter Sirips/Stream Buffers systems, along the edges of the swmp
slopes
Residential _ : _ e g, :
1.54] | 70[[  1.35534] 100% || 1.456.31] [orovision of bio-retention basins within the
Bioretention Systems development area between parking areas to
control the roof top areas and the parking fot
Areas
Turf/Sod _ - _ : _
0.31] | 100} | o] es5% || 0.02| |berms and slopes of the SWM pond Facifity
Vegetated Filter Strips/Stream Buffers
Transportation - ) . } .
231 | 47| ta3e0.13]] 5% || 981.02] [oravision of filter sirip atong the streets if the
\egetated Filter Strips/Stream Buffers apportunilies premits
10/24/2017 Fage 1 of 1

1012402017 Page 3 of 4




% Pl
Development :Teromi Subdivision, Innisfill 35 zfj i?‘{i?‘

Updated : 5ept 2014

Development Area P and BMP Summary

Total PreDevelopment Area {ha): 13.72
PreDevelopment Area exciuding Wetlands (ha): 13.72
Total PostDevelopment Area (ha): 13.73
Total Area treated by BMP's (ha): 8.07
Treated Area total: 13.94
Total PreDevelopment Load (kg/yr): 0.96
Total PostDevelopment Load (kgfyr): §,039.67
Total P Load Reduction with BMP's (kgiyr}: 5,588.12
Minimum P Load Reduction Required: 8,038.71
Total PostDevelopment Load with BMP's (kg/yn) 2,451.55
Conclusion : No Net Increase in P Load.
10/24/2017 Page 1 of 1

Updated : Sept 2014

Post Dev Construction

Edge Saver siltation confrol fences

Ditch/Swale Sediment Trap temporary setiling basins at strategic locations throughout the
development phase limits

Buffer/Riparian Zone Preservation buffer stripes between the abutting properties

Channel Soxx rip rap check dams along the drainage channels at strategic

locations throughaut the site development

10/24/2017 Page 1 0of 1

10/24/2017 Page 4 of 4
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KEY MAP Scale 1:10,0600
USE LOTS/BLOCKS ~  UNITS | AREA e,
ha 1 ac % |RMD
. 28-29, 102-106, 111- b _ -
Single Detached Lots (15.24m) 115, 119, 120 14 1.377~4" 3.40 1v10.0%
: 19-27, 30-44, 57-76, 92- N a
Single Detached Lots (12.19m) 101, 107-110, 116-118 61 3462 855 W252{V
- -
Semi-Detached Lots (8m) 13-18, 45-56, 77, 78 20 | 08737 216 V64|V |
A ; -
Townhouse Lots {(6m) 1-12, 79-91 25 07437 1.84 w354 [~ l
Apartment 122 93 | 1535 379 v 112 v’ [
Commercial 121 ’ 1619M" 400  11.8]
Park 123 0756 187 55 v Befv”
SWM Pond 124 ezt 154 ¥ a8 |t
Drainage/Servicing Blocks 125-128 “ﬁ | 0.228% 086 V17| ]
Road Widenings 129, 130 L 00851 0.21 { 06 |y
Future Development 131-134 0107, 0.26 b 0.8 |V
Streets Street'A' - Street'D' | 2313 571 v 16.9| v
TOTAL 213 13.719" 33.80 100
LEGEND
"_:l Subject Land e —  Wat
R = ubject Lands atercourse




PSCWMM OuTPUT FILES

FOR

PRE-DEVELOPMENT CONDITIONS

FiLE: TEROMIPRE D TEST 4

CHICAGO STORM EVENT ONLY
2 YR
5YR
25 YR
100 YR

ALL OTHER STORM EVENTS ARE AVAILABLE UPON REQUEST
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EPA STORM WATER MANAGEMENT MODEL - VERSICN 5.1 (Build 5.1.011)

WARNING 01: wet weather time step reduced to recording interval for Rain Gage Chicago 4hr 1¢
WARNING 0Z: maximum depth increased for Neode JZ
WARNING 0Z2: maximum depth increased for Node J3

* Rk oh R Rk ok Rk Rk ok

Element Count
sk e de ek R Rk R Wk

Number of rain gages ...... 13 <7’4] 2y
Number of subcatchments ... 9 L1
Number of nodes ........... 7

Number of links ........... 6

Number of pollutants ...... 0

Number of land uses ....... 0

Fhkdkrkrhr Ak hh ok ki

Raingage Summary
wokokok ok ok ok ok ok ke kR Rk kR

Data Recording
Name Data Source Type Interval
Chicagoe 4hr. 100yr Chicago 4hr 100yx INTENSITY 1 min.
Chicago 4hr 25yr Chicago_4hr 25yr INTENSITY 1 min.
Chicago 4hr 5S5vyr Chicago 4hr 5Syr INTENSITY 1 min.
Chicagom4hrﬁ2yr ChicagoWQhr_2yr ITNTENSITY 1 min.
S5C5 Z4h Type I lmm SCS Z4h Type I Imm INTENSITY 15 min.

5Cs8 - 24h _Type _ II 101, Smm 25yr 505 24h _Type IL 101.5mm 25yr INTENSITY 15 min.
5C8./ 04n _Type II 123, 9mm . 100yr sCs _24h Type_ II 123.%mm_100yr INTENSITY 15 min.

SCs_ " 04h _Type_ II 56 2min 2yr 5CS_ 24h _Type II 56.2mm L 2Yr INTENSITY 15 min.
3C8 " 24h _Type_ II 74 dmm 5Syr 3CS " 24n _Type II T 74 . 4mm . byr INTENSITY 15 min.
S”S chr 101. Smm . 25yr S5C5_6éhr 101. Smm . 25yr INTENSITY 5 min.
SCSi6hr7123 Smm 100yr SCSi6hr7123 Omm 100yr INTENSITY 5 min.
SC8_6hr 56.2mm 2vyr SC8_6hr 56.2mm 2yr INTENSITY 5 min.
SC5_6hr 74.4mm Syr SCS_6hr 74.4mm_Syr INTENSITY 5 min,

hdkkxkhkohkkkhdhdhokkdkhhkkxx

Subcatchment Summary
Fohok ok ok ok ok ok ok ok ok ok kR ok ok ok

Name Area Width S Imperv %Slope Rain Gage Outlet
S1 2,45 102.10 22.00 1.2000 Chicago_4dhr-Zyr 1
81 _2 0.0G0 0.00 25.00 0.5000 Chicago 4hr-2Zyr Jo
52 3 12 120.03 21.00 1.2000 Chicagoe dhr-2yr J2
53 2,42 138.41 18.00C 1.0000 Chicageo_4hr-Zyr J3
sS4 6.52 217.41 22.0C 1.2000 Chicago 4hr-2yr J5
55 1.64 173.04 23.00 1.6000 Chicago_ 4dhr-2vyr J4
85 2 0.00 0.00 25.00 0.5000 Chicago_dhr-2yr CutFall
56 2.54 254.44 22.0C 1.4000 Chicage 4dhr-2yr J4
57 6.00 266.67 15.0C 0.3%000 Chicago_4hr-2yr Jb

kkckk ok kkokohkkhkx

Node Summary
*okok ok ok ok ko ok ok ok ok

Invert Max. Ponded External
Name Typea Elew. Depth Ares Inflow
J1 JUNCTION 230.42 1.40 .

Q
Jz JUNCTION 229.40 0.75 0.
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.00
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.10
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OO oo

Z/z2o

$Slope Roughnes

J3 JUNCTTON 229.00
J4 JUNCTICON 228.30
g5 JUNCT ION 228.50
Je JUNCT LON 232.00
QutFall QUTFALL 227,20
kkkhkroxkkkkk
Link Summaxzy
Fddkd ok ok ok ok ok ok %k
Name From Node To Node
Cci J1 Jz
cz J2 J3
3 J3 J4
C4 J5 J4
C5 J4 OutkFall
cé J& J1
KA RFTRFAT AR AT ARk dbd &
Cross Section Summary
R R e R o S
Full
Conduit Shape Depth
L TRAPEZOIDAL 0.60
c? TRAPEZOIDAL 0.75
G3 TRAPEZOIDAL 0.75
c4a TRAPEZGIDAL 0.60
651 TRAPEZOIDAL 0.75
Ce TRAPEZCIDAL g.75

CONDUIT
CONDUIT
CONDUIT
CONDOIT
CONDUIT
CONDUIT

ok kkk bk hkkkhkhkdddobb kb rhkbdk bbb hbrrbknrhhrhdrrrdddbrdrrxhkrkhirkh

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

not just on results from each reperting time step.
hhkkkk ok kk Ak hr b kbbb bbb bbb bk bk bR Thrhdhkbrrdrbddrrbrardhdrdhr

Fok kR ok kR Rk k kok ok k

Analysis Options
Fdkkdokkk ok ok ok ok od Rk ok ok

Flow URTES wiusws v owvnins CMS
Process Models:
Rainfall /Runoff ........ YES
RBTT seowsmesna 5 & 5 6 © & owsdmsmiier NO
Snowmelt sasues s s daanan NO
Groundwatelr . veovvaen NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NG
Infiltration Method ...... GREEN AMPT
Flow Routing Method ...... DYNWAVE
Starting Bate ... v o 03/26/2017 00:00:00
Ending Date .............. 03/27/2017 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wel Time Step . ..o G0:01:00C
Dry Time Step ............ o0:-05:00
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YES

Marihmnam: TERELE « .o 2 e semas 8

Max.

Width




Number of Threads
Head Tolerance

LR R R A A S T S

Runcff Quantity Continuity
kkhkkhkbrhdrhhkbrhdrhhddihbhk
Total Precipitation
Evaporation Loss

Infiltration Loss
Surface Runoif
Final Storage

Continuity Error (%)

LR R SRR RSN AR EFELS S EEES LSS
Flow Routing Continuity

hddhkdhkdhkbdhbhbbbdrhdbhtdbhoddhii
Dry Weather Inflow
Wet Weather Inflow
Groundwater Inflow
RDITI Inflow
Externai Inflow
External Qutflow

Flooding Loss
Evaporaticen Loss
Exfiltration Loss
Tnitial Stored Volume (...
Final Stored Volume

(%)

Continuity Error

hkkhkhkhkkrhbhkbkrdrrr bk drnk

Time-Step Critical Elements
P R R R R I I S R S

None

hhkkkkrhkkhhhkrrhrroorkhbkhdhk

Highest Flow Instability In

hhkEH Ak kA I A F I F A A F AT A F A X A& Fhk

A1l links are stable.

hhkhkhkhkhkhkdrhdbbhbrrdbtrohkxrdbedt i

Routing Time Step Summary
khhkRFEA IR I hkThErrrh R xhrhxkd

Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average Iterations per Step
Percent Not Converging

kA kA kokdk kohk ok kR Ak hok ok ok ok ok ok ok ok ok ok k

Subcatchment Runcff Summary
Ek i o e i e e o e o

0.001500 m

3/ 20

Volume Depth
hectare-m o
0.613 36.968
0.4060 0.0G0
0.732 29.630
0.174 7.045
0.007 G.258
-0.01¢
Volume Volume
hectare-m 1676 1ltr
0.000 0.000
0.174 1.740
0.000 G.000
0.000 G.00D
0.000 0.060
0.174 1.741
0.0060 0.000
0.000 0.000
0.000 0.000
0.0060 0.0GC0O
0.000 0.000
-0.013
* ok ok ok Kk
dexes
*kok ok k
4.50 sec
5.00 sec
5.00 sec
0.00
2.00
0.060
otal Total Total Total Total Total
ecip Runon Evap LB Runoff Runoff
mm mm mrm mm, mm 1056 1hr




.00
.00
.00
.00
.GO
.00
.00

[en i e I o B o B e e |

28.
25,
30.
28,
.47
28.
31.

28

83
20
31
83

33
42

420

Maximum
HGL
Meters

Time of Mazx
Occurrence
days hr:min

228.90
232.27
227.54

s 1.9
.23
: 15
.51
: 1.8
.20
:

Time of Max
Cccurrence
days hr:min

51 36.97 0
32 36.87 0
53 36 99 0
34 36.97 0
55 36.897 0
56 36.97 0
57 36, 94 0
khk kK kA rkFxhErhrr Lk
Node Depth Summary
*khkkh Ik kk ok ok ok ok ok ok
Average
Depth
Node Type Meters
Ji JUNCTTION 0k
32 JUNCTION 0.01
J3 JUNCTION 0.02
J4 JUNCTION 0.02
J5 JUNCTICN 0.02
Ja JUNCTION 0.01
CutFall OUTFALL 0.01
PR R R EREEEEEESEESS RS
Node Inflow Summary
Wk ok kR ok ok ok ok ok kA ok ko
Maximum
Lateral
Inflow
Node Type CMS
J1 JUNCTION 0.166
J2 JUNCTION 0.200
J3 JUNCTION 0.152
J4 JUNCTION 0.3¢67
J5 JUNCTION 0.420
J6 JUNCTION 0.303
OutFail OUTFALL 0.0600

hkkkhhkdkFrbhkrrhbrhkhbdddxt

Mode Surcharge Summary
ER B e R R T o

No nodes were surcharged.

EER R EE R SR RS RS S

Node Flooding Summary
kk kR ok FkRokd ok dhok kkok ok k kR ok oh

No nodes were fliooded.

dok ko hk ok kok ok ok ok ok ko ok ok ok ok okk kR

outfall Leoading Summary
deok ek ke ok ke e sk ok ok ke ok ok ok

.00
.00
.00
.00
.00
.00
.00
Max imum
Depth
Maters
G2
0..27
.35
0.39
0.40
0.27
0.34
Maximum
Total
Inflow
CMS
0.399
0.463
C.541
1.05%4
0.420
G.303
1,007

7.81 0
7.45 0
Gl B9 0
Fogl 0
8.17 0
7.81 0
5:32 0]
Reported
Max Depth
Meters
31:29 0.27
01:29 Q.27
01:29 0.35
01:29 0.39
0l:27 0.40
01:27 0.27
01:29 0.234
Lateral Total
Inflow Inflow
Volume Volume
1076 1tz 1076 ltr
0.191 0.513
02373 0.743
B 1:B5 0.898
0333 1.74
0.509 0.5089
0.319 0.319
¢ L.74




5/ 290

Flow Avg Max Total
Freqg Flow Flow Volume
Qutfall Node Pcnt CMS CMS 106 1ltr
OutFall 50.88 0.040C 1.007 1.741
Sysiem 30.88 0.040 1.007 1.741
dFEr A xEhkkkkakdk ok dhrxk
Link Flow Summary
FEhEhk AR I AT AR R LR R LR
Maximum Time of Max Maximum Max / Mazx/
FFlow | Gccurrence [Veloc| Full Tuil
Link Type CMS days hr:min m/sec Flow Depth
cl CONDUIT 0.326 o 01:2% 0.92 0.16 0.45
(g7 CONDUIT 0.455 g Di:z29 1.19 0.09% 0.41
c3 CONDUILT U.5h2% g 01:2¢% 0.89 0.17 0.49
c4 CONDULT 0.3%80 0 01:27 0.63 0487 0.64
5 CONDUIT 1.007 0 01:2% 1. 33 0.23 0.48
ceé CONDUIT 6.256 0 01:27 .91 0.08 0.35
R o I SR A T R R
Flow Classification Summary
khkkkFrkhhkhkkhrhkhrkhAdThhhrkrerbdrddirnr
Adjusted  -—————————- Fraction of Time in Flow Class —-————————-
/Actual Up Down Sub Sup Up Down HNorm Inlet
Conduit Length Dry Dry Dry Crit Crit ©Crit Crig Ltd CExrl
Ccl 1,00 6.0 ¢.00 0.00 1.00 0.00 ©0.00 0.00 1.00 0.00
G2 1.00 0,00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
ek 1.00 0.00 0.00 0.00 1.00 06.00 (.00 0.00 0.%8 §.00
C4 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.60 0.%94 §.00
(6:45) 1.00 0.00 Q.00 0.00 1.00 0.00 Q.00 0.00 0.00 0.00
cé6 1.00 0.00 0.00 0.00 1.00 0.00 O0.00 0.00 0.%% 0.00

kFhkkkrkhk kb hkhkhk bR rr b harhrhhk

Conduit Surcharge Summary
kkkkwkhkEaxkhkkrkhhdbddkdkxx

No conduits were surcharged.

Analysis begun on: Fri Oct 20 15:36:48 2017
ABnalysis ended on: Fri Oct 20 15:36:48 2017
Total elapsed time: < 1 sec
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EPA S5TORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.011}

WARNING 01: wet weather time step reduced to recording interval for Rain Gage Chicago dhr I(
WARNING 02: maximum depth increased for Node J2
WARNING 0Z: maximum depth increased for Nodes J3

LA S e

Element Count
E b A i b o

Numper of rain gages ...... L3 C:fj 6517”‘

Nunker of subcatchments ... &
Number of nodes ........... 7
Number of links ........... 3
Number of pollutants ...... G
Number of land uses ....... G

FhFrkrdkbd o xR derk K

Raingage Summary
L A R

Data Recording
Name Data Source Type Interval
Chicago_4hr 100yr Chicago 4hr 100yr INTENSITY 1 nirn.
Chicago 4hr 25yr Chicago_4hr 25yr INTENSITY 1 min.
Chicageo 4hr Syr Chicago 4hr Syr INTENSITY 1 min.
Chicago 4hr-2yr Chicago 4hr-Zyr INTENSITY 1 min.
S5C8_24h Type I lmm SCS_24h Type I lmm INTENSITY 15 min.

SCS_24h Type I1_101.5mum_25yr SCS_24h Type IT 101.5mm 25yr  INTENSITY 15 min.

SC3_ T 24h _Type II T123. 9mm - 100yr SCS 24h _Type_ II 123.%9mm 100yr INTENSITY 15 min.

SCS " 24h _Type II 56 Zmm 2yr SCS 24n _Type II 56 2mm | 2yT INTENSITY 15 min.
SCS 24h_Type IT 74.4mm S5yr SCS_24h Type II 74, 4mm_5yr INTENSITY 15 min.
SCS_6éhr_101.5mm_25yr SCS_6hr_101.5mm 25yt INTENSITY 5 min.

5CS 6hr 123.9%mm - 100Qyr 5CS 6hr 123.%mm 100yr INTENSITY 5 min.
SCS_Bhr_56 2mm 2yr SC8_ 6hr 56.2mm 2yr INTENSITY 5 min.
5CS_6hr 74.4mm_5yr SCS_6hr_74 dmm_5Syr INTENSITY 5 min.

kA hk kI A I hkhokh ko ok kA Ak

Subcatchment Summary
LI R L

Name Area Width zlmperv %Slope Rain Gage Qutiet
81 2.45 102.10 22.00 1.2000 Chicago_dhr 5yr J1
51 2 0.900 0.00 25.00 0.5000 Chicage 4hr 5Syr Jb
32 3.12 120.03 21.00 1.2000 Chicago 4hr Syr Jz
s3 2.42 138.41 18.00 1.0000 Chicage 4hr 5yr J3
54 6.52 217,41 22.00 1.2000 Chicago _4hr 5yr J5
55 1.64 173.04 23.00 1.6000 Chicago _4hr 5vr J4
55_2 0.00 0.00 25.00 0.5000 Chicago_ 4hr 5yr CutFall
S6 2 254 254 _44 22.00 1.4000 Chicago_dhr Syr J4
57 6.00 266.67 15.00 0.9000 Chicago 4hr Syr J6

khFdkEkxhkhkkkdox

Node Summary
* R odock o kok ok ok o kR

Invert Max. Ponded External
Name Type Elewv. Depth hrea Inflow

JL JUNCT TON 230.42 1.00 0.0
Jz JUNCT LON 229.40 01515 0.0
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7/ 20

J3 JUNCTION 22%.
J4 JUNCTION 228.
J5 JUNCTION 223,
J6 JUNCTION 232
OutFall QUTFALL s
Fhkkrkkr k¥ kK
Link Summary

FhEAh A X Akt kx
Name From Node To Node
cl J1 J2
c2 J2 J3
(35 J3 J4
c4 5 J4

3 J4 OutFall
Co J6 J1
Thkhkhk*hkhkhhkdbhhrbrhrdridtr
Cross Section Summary

E R o o

Full

Conduit Shape Depth
Cl TRAPEZOIDAL 0.60
@2 TRAPEZCIDAL G.75
€3 TRAPLZOIDAL .75

c4 TRAPEZQOIDAL 0.60
Ch TRAPEZOIDAL .75
Cé TRAPEZOIDAL Q.75

CONDUIT
CONBUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

LR R R R R R R R R R R R R R I R T SR I R R A R S

NCTE: 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.
ERE R R R R R R R R e e T S e S S 0 S o S S SR I Y

dhdkdhkdkhhhkdkkhik

Analysis Options
*hiokkhbhdhbhkdthrdk

Flow UnNits . oewewmnsssyis CMS
Process Models:
Rainfall/Runcff ........ YES
By w5 m = 5 5 oonpmmetamses 5 o & = % o NG
SNowmelt :covwewmnsiieds NG
Groundwater ............ NG
Flow Routing ........... TES
Ponding Allowed ........ NC
Water Quality .......... NO
Infiitraetion Method ...... GREEN AMPT
Flow Routing Methed ...... DYNWAVE
Starting Date ............ 03/26/2017 00:00G:00
Ending Date ccesvecsnsisss 03/27/2017 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step ............ 00:01:00
Dry Tima Step . ... . ....... 00:05:00
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YES

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

Max.
Width

th #5lope Roughnes
.9 0.6418 0.02¢
42 1.1060 0.02(
i2 0.5139 0.02¢
T 0.1617 0 .02
.9 0.6551 0.02¢
.8 0.632¢6 0.Qg2¢

No. of Full

Barrels Flow

1 2.08

i 5.27

1 3.18

L 1.04

d. 4.46

1 3.19




Number of Threads ........
Head Telerance ...........

Fhhkkkhkh bk Rwrhkhhhhdk ko ko khohk

Rurcoff Quantity Continuity
bR S SRR SRS EREEREEEEREEFE TS E S
Total Precipitation ......
Evapcration Loss .........
Infiltration Loss ........
Surfdce RunGfE .::iivuienn
Final 3torage ....vvveuesn
Continuity Error (%) .....

ER AR AL A S SRS SR EERSREEEEER S

Flow Routing Continuity

R R R I S SRR IR R R I I
Dry Weather Inflow .......
Wet Weather Inflow .......
Groundwater Inflow .......
RDII Inflow ......uienn..

External Cutflow .........
Flooding LOSS s owwisi-ss
Evaporation LosSs .........
Exfiltration Loss ........
Initial Stored Volume

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

ER RS S SRS R TR EEEEE R EEEE R TR

Time-Step Critical Elements
EREE R R R R EEEE TR R R R

None

krdkkhkkkrkkkhkxkhdkhoktrrhkrkks

0.001500 m

Volume
hectare—-m

Volune

L aie B0 o 8 ot e Y oie Biate B i e M s S o Y - B o

* ok ok ok h

Highest Flow Instability Indexes

wokE ok R Rk ko Rk Rk ko ok ok e ok ok ek ok ok

All iIinks are stable.

Kok E ook dok ko ok ke sk e ek ok R ke kxR ke

Routing Time Step Summary
L S i i
Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average Iterations per Step
Percent Not Converging

A S S i R R R e R L

Subcatchment Runoff Summary
rhkwhkhhkFr bbbk rrrhxddhxhrbhdtk

Fok ke ok

QN O U s

.50 sec
.00 sec
.00 sec
.00

.00

oOR O
S
o)
(=2}

O DL O e O
r
O
(=)

8720

Total
Precip

Total
Runon

Total

Total
Runoff
1076 1tx




.00
.00
.00
.00
.00
.oe
.00

(el en B on N o B e K o B o]

</ zo

Max imum
HGL
Meters

.26
B2
.21
.70
.19
T
.44

Sl 50.54 0
52 50.54 Q
53 50.54 0
54 50.54 0
35 50.54 0
56 50.54 G
57 50,54 0
E i S S R
Node Depth Summary
Fohwak kR ok ok Ak ok ok k ok ok koK
Average
Depth
Node Type Meters
J1 JUNCTIOCN 0.02
J2 JUNCTION 0.02
J3 JUNCTION 0.02
J4 JUNCTION 0.03
J5 JUNCT TON 0.02
o JUNCTION g.01
CutFall OUTFALL 0.02
kExkrrxkdhk kb dbxkrhhkdEx
Node Inflow Summary
kkbkrkkkFdrhkdtrhkdtrhkrdtrk
Maximum
Lateral
Inflow
Node Type CMS
JL JUNCTION 0.228
J2 JUNCTION 0.274
J3 JUNCTION 0.206
J4 JUNCTION 0.490
J5 JUNCTION 0.570
J6 JUNCTION 0.412
CutFall QUTFALL 0.000

kkhkkkhkkbdkdkxtThkdtdhkkih

Node Surcharge Summary
EE I o A e e

No nodes were surcharged.

deode ke ke kR ok ek gk ok ek ok ok ok ke

Node Flooding Summary
Ak hkkkhdkokdkdhhk khkddokkdkon

No nodes were flooded.

B L R T O

Qutfail Loading Summary
khkkhkdkr kb I a kb rrhk kb T e hk

.00
el
.00
.00
.00
.00
.00
Maximum
Depth
Meters
(0N
0.31
0.40
0.45
0.45
0.31
0.40
Maximum
Total
Inflow
CMS
0.545
0.637
0.7496
1.509
0.570
0.412
1.383

Time of Max
Dcecurrence
days hr:min

39.42 10.80 G
39.93 SN G 0
41.44 8.83 ¢
39.42 10.80 0]
38.91 11.29 0
39.42 10.80 0
42.96 7.36 ¢
Time of Max Reported
Occurrence Max Depth
days hr:min Meters
0 01:29 0.31
0 01:28 0.31
0 01:29 (.40
g 01:29 0.45
B Ols2e 0.45
0 01:26 0.31
0 0L:29 0.40
Lateral Total
Inflow Tnflow
Volume Volume
LO~g T 1076 1trx
26 0.265 0.709
128 0.322 1.03
128 0.214 D2
27 0.46 2.41
26 0.704 0.704
25 0.442 0.442
29 0 2.41




lo/zo

Flow Arg Max Total
Freg Flow Flow Volume
Sutfall Node Pcnt CMs CMS 10~6 1ltr
OucFall 51.22 3.054 1.393 2.407
System 51.22 0,054 L..393 2.407
S
Link Flow Summary
S A R T i S R
Maximum Time of Max Maximum Mazx/ Max/
|Flow] Cccurrence | Velcca| Full Full
Link Type CMS days hr:min m/sec Flow Depth
@l CONDULY 0.448 0 01:2%8 1.01 0.22 0.52
c2 CONDUTT 0.627 0 01:28 1.28 0.12 0.48
Cc3 CONDUIT 0.730 0 01:29 0.9%¢6 0.23 0.57
C4 CONDULT 0.53¢6 0 01:27 0.68 0.51 0.74
b CONDUIT Trei B3 0 01:29 1.44 0.31 0.57
co CONDUIT 0.350 0 01:27 0.98 0.11 0.40
kkkkdkwdh bbb brw bk b kb wdkkrk
Plow Classification Summary
ERE R R R S T S R R
Adjusted W —-om———- Fraction of Time in Flow Class ---———----
/Agtual Up Down Sub Sup Up Down MNorm Inlet
Conduit Length Dry Dry Dry Cril Erit, ExiE Criuk Lk Ctrl
C 1.00 0.00 0,00 0.00 1.00 0.00 0.00 0.00 1.00 0.0C
C 1.60 0.00 0.00 0.0C 1.00 0.00 0.00 0.00 1.00 0.00
C3 1.00 0.00 0.00 0C.00 1.00 0.00 0.00 .00 0.%9 0.00
C4 1.00 0.00 0.00 ©.00 1.00 0©0.00 0.00 0.00 0.83 0.00
ch L@ .00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
Cé 1.00 .00 0.60 0.00 1.00 0.00 0.80 0.00 G.%94 0.00

dpAkkwk ko kh kA k ok ok oA kk ok ok kok

Conduit Surcharge Summary
LR R R L U R R

No ccnduits were surcharged.

Analysis begun on: Fri Oct 20 15:41:0% 2017
Analysis ended on: Frid Oct 20 15:41:09 2017
Total elapsed time: < 1 sec




/20

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 {Build 5.1.011)

WARNING 01: wet weather time step reduced to recording interval for Rain Gage Chicago_4dhr_ 1(
WARNTNG (2: maximum depth increased for Node JZ
WARNING 02: maximum depth increased for Node J3

B A SRR R

Element Count
B o O R

Number of rain gages ...... 13 C}’} 25 L]r '

Number of subcatchments ... 9
Number of nodes ........... F
Number of links ........... &
Number of pollutants ...... 0
Number of land uses ....... 0

AhkrkhkwhEhrbhFLhhrd

Raingage Summary
Tk ok ok ok ok ok ok ok ok ok kkodk

Data Recording
Name Data Scurce Type Interval
Chicago_4hr 100yr Chicago_4hr 100yr INTENSITY 1 min.
Chicage 4hr 25yr Chicago 4hr Z25yr INTENSITY 1 min.
Chicago 4hr byr Chicago_ 4hr Syr INTENSITY 1 min.
Chicago_4hr-Z2yr Chicago_4hr-2yr INTENSITY 1 min.
SCS_24h Type I imm  SCS 24h Type T 1mm INTENSITY 15 min.

3C83 24h _Type II 101.5mm 25yr 8CS 24h _Type FT _101.5mm_Z25yr INTENSITY 15 min.
5CS_ “24h _Type II 123, 9mm . 100yr k] _24h Type 1T 23y Smm - 100yr INTENSITY 15 min.

SCS 24h _Type II 56 2mm 2yr 5Cs_ 24h _Type IT 56. me,2yr INTENSITY 15 min.
5CS 24h Type I1 " 74 4mm _Syr S8Cs " 24h _Type I1 " 74, 4mm  byr INTENSITY 15 min.
§C8 6hr 101.5mm . 25yr SCS 6hr 10L.5mm . 25yr INTENSITY 5 min.

scs Ghr 123.%mm 100vyr SCS 6hr 123. 9mm_ 100yr INTENSITY 5 min.

SCS 6hr 56.2mm 2yr SCS_6hr 56.2mm_2yr INTENSITY 5 min.
SCSﬁ6hrm74 dmm_ Syr SCS_6hr 74.4mm byr INTENSITY 5 min.

L R R S R o R

Subcatchment Summary
Rt e A R A A S

Name Area Width % Imperv %3lope Rain Gage Outlet
51 2.45 102.10 22.00 1.2000 Chicago_4hr 2Z5yr J1

51 2 0.00 0.00 25.00 0.5000 Chicago 4hr 25yr J5

52 3 il 120.03 2 00 1.2000 Chicago_4hr 25yr J2

53 2.42 138.41 18.00 1.0000 Chicago_ 4hr 25yr J3

54 6.52 217.41 2200 1.2000 Chicago dhr 25yr J5

55 1.64 173.04 23.00 1.6000 Chicago 4hr 25yr J4

55 2 0.00 0.00 25.00 0.5000 Chicage 4hr 25yr OutFall
56 2.54 254 .44 22.00 1.4000 Chicago 4hr_ 2%5yr J4

57 6.00 266.67 15.00 0.9%000 Chicago 4hxr 25yr J6

F*okodek ok ok ok ko Rk ke

Node Summary
EEE o I
Invert Max. Ponded External
Name Type Elewv. Depth Aran Infiow
g1 JUNCTION 230.42 1.00 8]
J2 JUNCTION 229.40 G.75 g.




J3 JUNCTION 229.
J4 JUNCTICN 228.
J5 JUNCTION 228
Je JUNCT LON 232.
OutFall OUTFALL 227.
Fokokohokk ok ok ok ok ok
Link Summary
ok kU ok ok ok ko ke
Name From Node Te Node
el Jt J2
cz JZ J3
c3 J3 J4
4 J5 J4
C5 J4 OutFall
Cco J6 J1
AR S S R I S R S R
Cross Sectlion Summary
FhhdkIbh bbb hbrwhbitiris

Full
Conduit Shape Depth
el TRAPEZOIDAL 0.60
@2 TRAPEZOIDAL 0.75
&3 TRAPEZOIDAL 0.75
c4 TRAPEZOIDAL 0.60
2 TRAPEZOIDAL g.70
Cé TRAPEZOIDAL 075

00
30

.50

oo
20

s
.04
S
.10
s

Qi O

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

FohhkdhFr kI r kb rodbhdohdrFrhFrh bk b b kb hrdrrahbdrhbidrhdrb bk hbrkdhdk

NCTE: The summary statistics displavyed in this report are
kased ¢n results found at every computational time step,

not just on results from sach reporting time step.
Khkkhhkhhkhrhkhhdrbhrehbddhbrbrrbdrerx kb rdbhhbrandrhhbrbhrhbhbrdbhdorkidrhdh ok

kFkkkkkhhkkkhkdrh

Analysis Options

B i R

EIOW UBEES 5o x 0y ouennsass o CMS
Process Models:
Rainfall/Runcff ........ YES
RDIT ... ii e e i s NO
STowmelE « 2552 vuaeer: & NO
CHEUHIWEEEE . ¢ wmmmas & & NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NG
Infiltration Method ...... GREEN AMPT
Flow Routing Method ...... DYNWAVE
Starting bate ..o, 03/26/2017 00:00:00
Brding DAEE oo ompusvnias 03/27/2017 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 60:01:00
Wet Time Step . ...vvvvnnnn 00:01:00
BEy" Hime ERePr o weasmmsenem w e o 040:05:00
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YRS

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

O O @ '@

2 D @G

Max.
Width

th %
: 9 0
.2 1
2 2 0
7 0
: 9 0
.8 0
No. of
Barrels
1
1
1
1
L
1

l2/zo

Slope Roughnes

L6418
L1060
25130
1617
. 6551
.B326

.02¢
L02¢
.02t
SO2E
825
.02¢8




Number of Threads
Head Tolerance

3/ 2z~

0.001500 m

LR R R i T R Y volume Depth
Runeff Quantity Continuity hectare-m mim
o R i i i i o
Total Precipitation ...... 1.760 71.261
Evaporation Loss ......... 0.000 G.000
Infiltrakion LoSS ...« 1.405 56.869
Surface Runoff ........... 0.348 14.107
Eimal. SEOTEGE «wrs v v oo wensn 0.007 0.288
Continiity Errdy {87 ¢ awws =G g7
hkxhkkrhkrhkkbrdrhhkdbbihbrhrdtditx Volume volume
Flocw Routing Continuity hectare-m 1976 ltrx
Fokok ok akkdedk ik ki de ok dedk ko ek ikeidk ERwldassneiian i i
Bry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.348 3.485
Groundwater Inflow ....... 0.000 0.000
RDIE IHELGW s v v s 5o awasen 0.000 0.000
External Inflow .......... 0.000 0.000
Ercodiren OMEEIEE & o ssenem 0.349 3.485
Flooding TOSS e« i soaay s 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 (%) ..... -0.015
khkhhhkhddrhrdbhd bk o dhkhdhdrkk
Time-Step Critical Elements
Fwdkkrhkhhbrdrkdbihd bkt hrddithdri
Hone
hAhkkhkkhkhkhk kb hdhkrhddr ok hkhbxrrhhddhxg
Highest Flow Instability Indexes
Thkhkhkdkdhhhk bbbk hrhhhbhkdAddkhkhhdhkhddkokh
21l links are stable.
E A I I b R I I I O S S
Routing Time Step Summary
hkEkkrkd kb dh bbbk hrhdtdtxitk
Minimum Time Step 4.50 sec
Average Time Step 5.00 sec
Mazimum Time Step 5.00 sec
Fercent in 3teady State Q.00
Average Iterations per Step : 2.00
Percent Not Converging 0.00
kit kEhkkdEbhkbrxhkhbthdrthbhtritn
Subcatchment Runcff Summary
FhAhk b hdh bbb hbab b hhdhaxkdhdtkh
Total Total Total Teotal Teatal Total
Precip Runcn Evap Infil Runoff Runoff
Subecatchment Tarm mm mum mm . 1076 Litx




26
26
26
26
26
26

.26

O @ad D OnE

.00
.00
.00
.00
.00
.GO
.00

OO0 00 oo

55
.26
28,
35.
53.
.36
60.

56

54

54
38
35
54

53

(4/20

Average
Depth
Meters

Maximum
HGL
Meters

Time of Max

Occurrence

days hr:min

.38
.46
B,
.00
s
.42
.63

Max lmum
Lateral
Inflow

CMS

Time of Max
Occurrence
days hr:min

31 il
32 71.
53 Tl
54 71.
85 Ty
36 Tle
57 71
EE R R R SR

Node Depth Summary
*rhhkhkk kb rwhkkdkhkdkdokdk

Node Type

58 JUNCT ION
J2 JUNCT LON
J3 JUNCTION
J4 JUNCTION
J5 JUNCTION
J6 JUNCTICON
OutFall GUTFALL
KRAEARTERARIRAREER R L * R

Node Inflow Summary

B R R i

Node Type

Jl JUNCT LON
J2 JUNCTION
J3 JUNCTION
Ja JUNCTION
J5 JUNCTION
Je JUNCTION
Outrall QUTFALL

ER R R R L EREEREEE R EEE R

Node Surcharge Summary
hhkkhkkhkhkdrhkkhhhddhkdhkhkk

No nodes were surcharged,.

kkkwhkFRR R LK kK Rk d ok ke k

Node Flooding Summary

R A S R &R S SRS AR S SRS SRS

No nodes wexe Tloocded.

Fhhkkkhhkbhkhkhbrhbtrdkkdhi

Outfall Loading Summary

khkkbdAhFhk bk Ao b rkkhFThkhkdk

00
.00
.00
.00
.00
.00
.00
Maximum
Depth
Meters
0.36
0.36
0.47
0.54
0.52
0= 35
0.48
Maximum
Total
Inflow
CMS
0.771
0.9%11
1.070
2.193
0.808
0.577
2.044

15.40 0
14.70 G
12.62 0
15..38 1
1738 0
16.582 0
10.51 0
Reported
Max Depth
Meters
ileie 0.3¢6
01:28 0.346
01:28 Q.47
01:28 0.54
01l:26 .52
01:26 0.35
01:29 0.48
Lateral Total
Inflow Inflow
Volume Volume
1046 g 1076 ltr
0.37%7 .01
0.459 1.47
0.306 177
0.708 3.49
1 L
0.631 d.631
0 3.49




AWEAY

Flow Avg Mazx Total
Freg Flow Flow Voluame
Cutfall Ncde Pant CMS CMS3 1076 ltr
OutFall 51 .52 0.078 2.044 3.485
Systen Bl 52 0.078 2.044 3.485
deodeodb ok heok kot ke ok k ek ok kR ok R
Link Flow Summary
S R R R R R
Maximum Time of Max Maximurm Max/ Max/
|Flow| Occurrence iVeloc| Fuli Full
Link Type CM3 days hr:min m/sec Flow Depth
Gl CONDUTIT 0.637 G 01:28 3 11 0.31 0.60
cz CONDUIT 0.897 0 01:28 1.39 0.17 0.56
&3 CONDUIT 1.048 0 01:28 1.03 0.33 0.67
c4 CONDUIT 0.761 0 01:26 0.73 0.73 0.87
C5 CONDUIT 2.044 0 01:29 1 58 0.46 0.68
cé CONDUIT 0.494 0 01:27 1.06 0.1¢ 0.47
EE O R T o R R S I I o L S o
Flow Classification Summary
Khkhkdrhkdoedbhrorbkordhrbherdrithiktx
Adjusted @ ———- Fraction of Time in Flow Class —————-—-———-
/Actual Up Down Sub Sup Up Down Norm Inlet
Conduit Length bry Dry Dry Crip Cuit Criy Erie ltd Crrl
&l 1.00 0.00 0.00 0.00 1.00 ©.00 0.00 0.00 1.00 0.00
G2 1.00 0.00 G¢.00 0.00 1.00 0G.00 0.00 0.C0 1.00 0.00
&3 1.00 0.00 0.00 ©0.00 1.00 G.00 0.00 0.00 0.9% 0.00
Cc4 1.00 0.00 0.00 0.00 1.00 0.00 0.0C 0.00 0.%6 0.00
€5 100 0.00 0.00 0.00 1.G0 0.00 0.00 0.00 0.00 Q.00
c 1580 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.95 0.00

E R R R o O i R S S R

Conduit Surcharge Summary
Fhkhdhkkk bk dhkhhkhhhkkwdrdn

No conduits were surcharged.

Analysis begun on: Fri Oct 20 15:43:28 2017
Analysis ended on: Fri Oct 20 15:43:28 2017
Total elapsed time: < 1 sec
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EPA S3TORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build 5.1.011)

WARNING (Ol: wet weather time step reduced to recording interval for Rain Gage Chicago 4hr 1(
WARNING 02: maximum depth increased for Node J2
WARNING 0Z2: maximum depth increased for Node J3

E i

Element Count

deok ok Kk ok ok ok Rk &k C{+ /(30-—(?1/‘
Number of rain gages ...... 13

Number of subcatchments ... 9

Number of nodes ..........,. K

Numper of links ........... 3]

Number of pollutants ...... G

Number of land uses ....... o

& o Ao Fede dr ok ek e ke e

Raingage Summary
de deodeokode dodk ok ko ok ok odeook kK

Data Recording
Name Data 3ource Type Interval
Chicago 4hr IOOyr Chicago_4hr 100yr INTENSITY 1 min.
Chlcago ahr 25yr ' Chicago 4hr 25yr INTENSITY I min.
Chicago 4hr byr Chicago_4hr Syr INTENSITY 1 min.
Chicago dhr-2yr Chicago_4hr-2yr INTENSITY 1 min.
SC5 _24h Type I 1mm 5CS_24h Type_ I I1nmm INTENSITY 15 min.

SES " 24h _Type T 101, Smm 25yr Ses 24h _Type ITI 101.5mm Z5yr INTENSITY 15 min.
505 T o4h _Type TI_123.%mm_ 100yr SCS 24h Type II 123.9mm L 100yr INTENSITY 15 min.

SC5_24h_Type_ TI_56.2mm 2yr 5CS 24h Type II 56 2mm 2yr INTENSITY 15 min.
5C5_24h _Type TT " 74 . 4mm . S5yr 35C8 " 24h ; IENpe BT C74.4mm | Syr INTENSITY 15 min.
5CS_ 6hr 101.5mm . 23yr 3CS5 éhr 101.5mm . 25yx INTENSITY 5 min.
8CS_ 6br 123.%mm 100yr sc8 6hr 123.9mm 100vr INTENSITY 5 min.
SC8 | 6hr 56.2mm_2yr SC576hr756 2mmV2yr INTENSITY 5 min.
5Cs_ 6hr 74.4mm Syr SCS_éhr 74.4mm Syr INTENSITY 5 min.

LR SRR E RS RS EE R E R R SRS

Subcatchment Summary
dhkkhdhd ok hhxhArrd stk

Name Area Width EImperv %2Zlope Rain Gage OQutlet
51 2.45 102.10 22 .00 1.2000 Chicago_4hr 10Q0yr Ji
51 2 0.00 .00 25.00 0.5000 Chicago 4hr 100yr Jb
52 3.12 120.03 21.00 1.2000 Chicago_4hr 100yr J2
53 2.42 138.41 18.00 1.0000 Chicago 4hr 100yr J3
54 6.52 217.41 22.00 1.2000 Chicago 4hr 100yr J5
513] 1.64 173.04 23.00 1.6000 Chicago_4hr 100wyr T4
55_2 .00 0.00 25.00 0.5000 Chicago 4hr 100yr OutFall
86 2.54 254 .44 22.00 1.4000 Chicago_4hr_100yx J4
587 6.00 266.67 15.00 0.8000 Chicago_4hr 100yr Je

FhkhFkrkhhkhxx

Node Summary
Fhokdhkoxkkdkkkk

Invert Max. Fonded External
Name Type Elaw. Depth Araa ITnflow
Jd JUNCTION 230.42 1.00

0.0
J JUNCTION 229.40 0.75 0.0




co

30
.50

Qo

.20

.75
.00
.75
A0
.15

O OO

L b [

[t B an 3 an i o

(7/ 29

CONDUTIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

Max.

Width

J3 JUNCTION 229,
J4 JUNCTICN 228
J5 JUNCTICN 228
Jé JUNCTION 232
OutFall OUTFALL 227
kkkkokk oKk ok kk
Link Summary
B S
Name From Node To Node
G J1 J2
c2 Jz J3
C3 J3 J4
c4 J5 J4
[55) J4 OutFall
ce J6 J1
ELE S S R R S I I o
Cross Section Summary
dkFdkhkkdakkhd bk kkhkdxkkhk

Full
Conduit Shape Depth
CcI TRAPEZCIDAL 0.60
G2 TRAFPEZCIDAL 075
s TRAPEZGIDAL 0.75
c4 TRAPEZOIDAL 0.60
e TRAPEZCIDAL 0.75
Ce TRAPEZOIDAL 0.75

Fohkd ek dhr kb x kT dhdFrr b v b A A kA A A A b hd R A kA bk h kAR AR AR Ak hr kv kh &

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

not just on results from each reporting time step.
LR R T R R R R R R o R

ek Rk kR Rk ko ke ke kK

Analiysis Options
E R R R R R

P& IS w2 s v 5 5 2 @ ovessamis CMS
Process Models:
Rainfall/Runcff ........ YES
2 5 NO
SROWNEVE wmwwn e sy o saes NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Infiltration Method ...... GREEN AMPT
Flow Routing Method ...... DYNWAVE
Starting Date ............ 03/26/2017 00:00:00
TG DA we v v v 3 v & ¢ sweacne 03/27/2017 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Wet Time Step « ..o vmwwranns 00:01:00
Dry Time Step ............ 00:05:00
Bouting Time Step ........ 5.00 sec
Variable Time Step ....... YEZ

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

th 351lope Roughnes
9 0.6418 0.02°f
2 1.1060 0.02¢
52 0.5139 0.02%
il 0.1617 0.02%
=9 0.6551 0.02%
.8 0.832¢ 0.02¢

No. of Full

Barrels Flow

i 2.08

1 B 27

1 3.18

1 T

i 4.46

i B9




[&/20

Number of Threads ........ 1
Head Tolerance ........... 0.001500 m
LR S AR ASAEEE RS S SRS RN B FESS? Volume Depth
Runoff Quantity Continuity hectare-m mm
kR rk TR F I r o r kT r e hdr 0 __
Total Precipitation ...... 2.164 87.611
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 1.690 68.397
Surface Runoff ........... 0.468 18.932
Final Storage ....eevuenen. 0.007% 0.298
Continuity Exror (%) ..... -0.018
dhwkk bk bk dkkhkkkkdokdk ok k ok k ko k volume Voldme
Flow Routing Continuity hectare-m 1076 1ltr
Feok ook eokiok A deosk kideodke e e ke R ek sk e oo diaressaniann g
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.468 4.677
Groundwater Inflow ....... 0.000 0.000¢
RDEL THELEOW - cvssens s o s s o 0.000 0.000
External Inflow .......... 0.000 0.000
External Outflow ......... 0.4¢8 4.678
Plocdding hosE nusmmnrss s 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 (%) ..... -0.014
khhkdrhkdkrkbhkhdkkrhkrhrbdhbhhbixtdrtdh
Time~Step Critical Flements
ERE R R SRR R R R R R R R R
None
Fhkkkhrkbhkkrhkrhrdhhhkbrhkrkbrorrrkhks
Highest Flow Instability Indexes
*hAk bR r b hdr b b hr ook hdrhdbr bbbk hddhhx
A1l links are stable.
Fhkhhkhkhdhkhbardbrdr bbb hdhkdrhirn
Routing Time Step Summary
Ak EhkkhkhkkrxrIdRAr AL R hhdhxn
Minimum Time Step 4.50 sec
Average Time Step 5.00 sec
Maximum Time Step 5.00 sec
Percent in Steady State 0.00
Average Ilterations per Step 2.00
Percent Not Converging 0.00
P R R R R R R e
Subcatchment Runoff Summary
B S I I g b S I I
Total Total Total
Precip Runon Evap

Total

Runoff
mm

Total
Runcff
TONE Ehe




51 87.61 0.
sz 87.61 0.
53 87.61 2.
24 87.51 0.
S5 87.€1 0.
36 87.61 0.
37 g§7.61 0.

FhR AR F Ak A A Ak ko &k

Node Depth Summary

LR o o o o

.00
.00
.00
.00
.00
.00
.00

OO OO o000

67.
68.
e
.32
0d.
63.
73.

67

12
07
37

18
34
31

20

Al

16

19,
25.
235

14

.18
24
)
97
11
2
.09

‘39/20

Do OO0 0

Maximum

Time of Max
Occurrence
days hr:min

Re
Max

ported
Depth
Meters

D1:
01:
0l1:
01:
01:
01:
01

28
28
28
28
26
26
29

.49
.60
41
w30
.41
&l
.85

Average
Depth
Node Type Meters
Ji JUNCTION 0.02
J2 JUNCTION g.02
J3 JUNCTION 0.03
34 JUNCTION 0.03
J5 JUNCTICON 06.03
J6 JUNCTICN 0.02
OutfFall CUTEFALL 0.03
E i I
Node Inflow Summary
IR SR RS SRR TS A RS & 0 =
Maximum
Lateral
Inflow
Node Type CM3
JL JUNCTION 0.3%9
Jz JUNCTION 0.481
J3 JUNCTION 0.350
J4 JUNCTION 0.8852
J5 JUNCTION 1.004
Ja JUNCTION 0.708
OutFall CQUTFALL 0.000

LR AR A A R R R R

Node Surcharge Summary
EE S SRR EEEEEE SRR AEEEE S

No nodes were surcharged.

BRI

Node Floeding Summary
*hkkkhkhbdkrFdhkhkdbrhkkhiirdix

No nodes were flooded.

khkhkkkrhrhbrdrhhrhkiddhdhbds

Outfall Loading Summary

kkrkbrbkErhkerhb bk rird

00
0o
0o
00
00
00
00
Maximum
Depth
Meters
0.40
0.40
952
0,00
057
.39
g.55
Mazximum
Total
Inflow
CM3
0.965
1,157
1.3867
2.813
1.004
0.708
2.661

Time of Max
Occurrence
days hr:min

Lateral
Inflow
Volums
10~6 ltr

Total

Inflow

Volume

1076 ltr




20/20

Flow Avyg Max Total
Freq Flow Flow Volume
Qutfall Node Pcnt CMS3 CMS 1076 ltr
CutFall 51.65 0.105 2.661 4.678
System 51.65 0.105 661 4,678
B i o R S R
Link Flow Summary
EE S O
Maximum Time of Max Maximum Max/ Max/
|Flow| Occurrence |Veloc| Full Fall
Link Type CMS days hr:min n/sec Flow Depth
Cl CONDUIT 0.809 O 01:28 1.18 0.39 0.67
Ccz CONDUIT 1,141 0 01:28 1.46 0 20 0.62
c3 CONDUTIT 1.342 0 01:28 1.09 0.42 0.5
Cc4 CONDUIT 6 «95% 0 01:26 0.77 0.91 0.%6
&g CONDUIT 2.661 0 01L:29 1.69 0.60 0.77
CeE CONDUIT 0.619 0 01:27 el @l 0.52
R R L i R O
Flow Classification Summary
B R S R S T
Adjusted = —--memeees Fraction of Time in Flow Class ———————-—-
/Rctual Up Down Sub Sup Up Down Norm Inlet
Conduit Length Dry bry Dry Crdit Teidk, Cxit Urih Ted Ctrl
G 1.00 0.0¢ 0.00 0.00 1.C0 0.00 0.00 0.00 1,00 0.00
c2 1.00 0.00 ©0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00
C3 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.%2 0.00
c4 1.00 0.00 0.0C 0©.00 1.00 .00 0.00 0.00 0.%6 0.00
@5 1.00 G.00 0.00 0.00 1.00 0.00 0.00 Q.00 0.00 0.00C
C6 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.96 0.00
Fh Ik h ok k ok wk ok ok kR ok kR R ok ok kK ok kA
Conduit Surcharge Summary
A S S R R R A S I
Hours Hours
————————— Hours Fall -—-——--—- Above Full Capacity
Conduit Both Ends Upstream Dnstream Normal Flow Limited
C4 0.01L 0.01 0.03 0.01 0.01

Analysis begun on:
Analysis ended on:

Total elapsed time: < 1 sec

Fri Oct 20 15:44:31 2017
Fri Oct 20 15:44:31

2017
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VAL

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.1 (Build Bl @00

WARNING 04: minimum elevation drop used for Conduit C17-3
WARNING 04: minimum elevation drop used for Conduit C18-8
WARNING 04: minimum elevation drop used for Conduit 29
WARNING 04: minimum elevation drop used for Conduit €3
WARNING 04: minimum elevation drop used for Conduit C3-8
WARNING (08: elevation drop exceeds length for Conduit C4
WARNING 08: elevation drop exceeds length for Conduit C4-5
WARNING 02: maximum depth increased for Node J25

WARNING 02: maximum depth increased for Node J26

WARNING 02: maximum depth increased for Node J27

WARNING 0Z: maximum depth increased for Node J4-8

WARNING 02: maximum depth increased for Node J5-8

L o T

Element Count

R R S e .*
Number of rain gages ...... 12 Chﬁ (0.30 4}'\"" 2\[\’- EN“
Number of subcatchments ... 35

Number of nodes ........... 63

Numper of links ........... 86

Number of pollutants ...... 0

Number of land uses ....... ol

Fhiwhkdkdkdbdhthhkdkx

Raingage Summary
kEhkbkLhkrrAThk b hrhhk

Data Recording
Name Data Source Type Interval
Chicago_4hr 100yr Chicago 4hr 100yr INTENSITY 5 min.
Chicago_4hr_ 25yr Chicago dhr 25vr INTENSITY S min,
Chicago_4hr 2yr | Chicagc dnr 2yr | INTENSITY 5 min.
Chicagc 4hr 5Syr Chicago_4hr Syr INTENSITY 5 min.

SC5_24h Type TT 101.5mm_25yr SCS_ 24h _Type II 101.5mm 25yr INTENSITY 15 min.
SCE8 T 24h _Type IX 123 9mm 100yr 5Cs 24h _Type_ 1T _123.%mm 100yr INTENSITY 15 min.

SCS 24h Type II T 56.2mm . 2yr SC8 24h _Type II 56. . 2mm . 2yr INTENSITY 15 min.
SCS 24h Type II 74, 4mm . 5yr 35CS T 24n _Type TI 74 4mm . Syr INTENSITY 15 min.
5CS_6h _101.5mm 25yr 5Cs_6h_ 101. Smm_Z25yr INTENSITY 5 min.
S5C5_6h 123.9mm 100yr SCS 6h 123.9mm 100yr INTENSITY 5 omin.
SCS 6h 56.2mm_2yr SCSi6hw56 2mm_2yr INTENSITY 5 min.
SCS+63774 4mm S5yr SC3_6h_74.4mm_Syx INTENSITY 5 min.

FAhhdRhdhawkhdokkdohd ok oh

Subcatchment Summary
kkkkbkdkrhkx kb kb rrdkkdxk

Name Area Width FImperv tSlope Rain Gage Cutlet
51 0.07 9,72 62.00 1.0000 Chicago_4hr 2vyr J22-5
510 0.57 57.48 55.00 0.5300 Chicage_ 4hr 2yr Jl5-58
S 0408 2621 25.00 0.5000 Chicagce 4hr 2yr J16-53
812 0B 19.07 45.00 0.5000 Chicago 4hr 2yr J26
513 0.11 10.94 45.00 0.5000 Chicage_4hr 2yr J10-8
314 e llET 116.8% 45.00 0.5000 Chicago 4hr Zyr J11-8
515 0.90 85.93 45.00 6.5000 Chicaga_4hr Zyr J1-8
516 0.17 1.6.73 45.00 0.5000 Chicago_ 4hr 2yr J10-58
517 0.80 79.63 43,00 0.35000 Chicago 4nr Zyr J18-5
sig 0.44 43.75 45.00 0.5000 Chicage 4hr 2yr J25
519 0.42 42.29 45.00 0.5000 Chicago_4hr 2yr J18-5
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8520
521
522
523
324
B
526
527
528
529
s
330
531
332
333
534
S35
54
33
56
37
58
359
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Node Summary

LI R R

Do OHRF R OO0 0 DO O ORE OO0

JUNCTION
JUNCTION
JUNCT ION
JUNCTION
JUNCTION
JUNCTICN
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCT ION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTLON
JUNCTION

w30
12
w23
.94
.34
+13
27
.66
el
.54
.63
.16
=18
.88
.14
.13
.15
.00
: 20
.66
. 23
.35
z 14,
. B8

a2

14

34

A
i
23
94,
33.
.86
26.
165.
53,
54.
2.
Bl .
13
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14,
87.

54
41
34
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g4
69
45
14
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16
34
32
26

67
22
06
30

58
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45,
45.
35.
45,
.00

25

25
45.
35
35.
.00

45

62,
35
25,
25.
45.
45,
.00

1.5

50.
70.
70.
45.
45.
45.

.00

0o
0o
0a
0G

00
0o
00

39)
0o
00
Go
0o
00

00
oo
00
oo
co
0o
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L2000
.5000
.50GC0
-50060
L5000
.5000
L5000
L3000
.5000
.5000
.5000
.5000
.5000
L5000
L1000
-5000
.5000
.9000
.2500
.5000
L3000
L5000
L5000
.5040
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Chicagc 4hr Z2yr
Chicago_d4hr 2yr
Chicago 4hr 2yr
Chicago 4hr 2yr
Chicago_dhr 2yr
Chicago 4hr 2yr
Chicago_dhr 2yr
Chicago_4hr Zyr
Chicage 4hr 2yr
Chicago_4hr 2yr
Chicago_4hr Zyr
Chicago_4hr 2yr
Chicago_4hr 2yr
Chicago_ 4hr Zyr
Chicago_4hr 2yr
Chicago_4hr 2yr
Chicago 4hr 2yr
Chicago 4hr Zyr
Chicago_d4hr_2yr
Chicago_4hr 2vr
Chicago 4hr 2Zyr
Chicago 4hr Zyr
Chicago_4hr Zyr
Chicagec_4hr 2yr

Ponded
Area Inflow
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External

J35
J3-3
J3=3
J34-8
J1lz2-3
J5~8
J5-8
J&-3
J32-53
J30
J7-5
JZ4
J32-8
J33~5
Jz5
J9-3
J10-5
J35
J28
F19-8
J8~5
J13=5
Jl4-5
J17-58




J4
J4-5
J5
J5-5
Je
J6-8
J7
J7-3
Jg
J8-3
Jo
Jo-3
Cutfall
Pond

Eh e L e R

Link Summary
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JUNCTION
JUNCTION
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JUNCTION
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JUNCT EON
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JUNCTION
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JUNCTION
JUNCTION
JUNCTICN
JUNCTICON
JUNCTION
JUNCTION
JUNCTION
JUNCTICON
JUNCTION
CUTFALL

STORAGE

From Node

.00
Pl
.91
.80
.75
.20
Li2
TP
.15
.44
S5
.50
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.00
08
e
.54
.70
553

.00
.18
.86
. 60
.65
.00
.00
.00
.00
.00
.50
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75
.75
81
.85
23
.42
v 7D
¢85
.31
.23
.00
s23
.05
.23
.10
.23
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450
S
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.78
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.05
.23
.00
23
.00
w23
.GO
.00
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CONDUIT
CCNDUIT
CCNDUIT
CONDUIT
CONDULIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CCNDUIT
CONDUIT
CONDUIT
CONDUILT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDULT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUILT
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%51lope Roughnes

0.7270
0.4848
0.4961
0.4695
0.8204
0.4562
0.492¢6
D852
0.4503
0.4040
0.5844
L4443
4456
.4851
. 3801
.8822
0.0012
0.6864
J.0010
0.4902
1.2423
0.6472
0.5423
0.115¢6
4.127%2
0.2870

o QO oo

.013
.013
.014
.013
.014
. i3
.014
L0013
.014
.013
.014
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.014
.013
.014
.013
.014
013
.014
.Q10
.014
.013
.010
013
.014
0.013
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Cz22-5
cz23
C23-8
c24
025
Czé
cz7
C28
C29
cz2-8
c3

C30
C30-8
C31
C31-58
C3z
C32-8
€83
C34
C35
C3-8
Cc4
c4-3
ch
=g
cé
C6-58
c7
G5
8
[Gloles)
C5
CS%-8
J10-TC
J1l1-IC
J12-IC
FJL3=T¢C
J1l4-1IC
FLESETCE
Jlg-1IC
Ji7-IC
J18-1C
J19-1C
J1l-IC
J20-1IC
J21-1IC
J22-IC
J23=TC
J2-1C
J3z-IC
J33-1C
J34-1IC
J3-IC
J&=-TC
F5—T
J6-IC
S7-1IC
J8-1C
JG-IC
PondCutlet

Jo-3
J32
J32-8
J24
J25
J26
J27
J28g
J28
Jil-s3
J8a

J7
J7-3
J12
J12-5
J34
J34-3
J35
JZ21
J23
JB-5
J9
Je-5
J10
J10-3
J2
J2-5
J3
J38
J4
J4-5
J5
J5-5
J10-8
Jil-38
Ji2-38
J13-8
Jl4-8
J15-8
Jie6-8
J17-5
J18-3
JL9-5
J1-3
J20-8
J21-8
J22-3
J23-8
J2-8
J32-3
J33-8
J34-8
o el
J4-53
J5-8
Jo-3
J7-3
I8-8
J9-5
Pond
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Cross Section Summary
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Feodeok ok de e ok ok deod d e ek ok ko ok

full Full Byd. Mazx. No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
[ex1 CIRCULAR 0.30 0.07 0.07 0.30 i 0.08
cilo CIRCULAR 0.30 0.07 g.07 0.30 1 0.07
C1l0-5 Streetl Q.23 1.89 0.15 16.50 1. 26568
Cll CIRCULAR 0.45 0.16 0.11 0.45 i 0.20
C11-3 Streetl 0.23 1.89 0.15 16.50 1 3.39
G CIRCULAR 053 0.22 Q.13 0.53 L 0.29
Cl2-8 Streetl G.23 1.89 0.15 1e.50 1 2.63
Gl CIRCULAR 053 0.22 0.13 0.53 L .35
cl3-8 Streetl G233 1:.89 0.15 16.50 1 2.51
Cls4 CIRCULAR 0.53 (s 0 A2 0.53 i .27
Cl4-8 Streetl 0.23 1.89 .15 16.50 1 2.86
g5 CIRCULAR 0.53 0.22 0.13 .53 1 0.25
Cl5-8 Streetl 0.23 1.89 0.15 16.50 1 25l
Cle CIRCULAR 0.860 0.28 Q.15 0.60 L 0.43
cle-38 Streetl 0.23 1.89 0.15 16.50 1 2 .31
c1.7 CIRCULAR 075 0.44 0.18% 0.75 1 1.05
cl7-8 Streetl 0.23 1.88 0.5 16.50 1 0.13
ci8 CIRCULAR 0.53 0.z22 0:13 0.53 1 0.36
LG e s Streetl 0.23 1.89 il 16.50 1 0.12
el TRAFPEZOIDAL 0.75 2.06 Oy S 1 7.75
Cl-5 Streetl 0.23 1.89 0. 18 16.50 1 4,17
c2 CIRCULAR 0.30 0.07 0.07 0.30 1 0.08
E20 TRAPEZOIDAL 0.75 9.19 U.62 14.50 1 49.37
cz1 CIRCULAR 0.50 0.04 0:23 0.80 1 0.62
cz1-3 Streetl 0.23 1.89 015 16.50 i 7.60
czz CIRCULAR 0.75 0.44 0z.19 o) s, i 0.60
c22-3 Streetl 0.23 1.89 0.15 16.50 a3 2.06
CZ3 CIRCULAR 0.30 0.07 0.07 0.30 1 0.05
E23=3 Streetl 0.23 1.89 0415 16.50 1 1.36
Ccz4 TRAPEZOIDAL 0.75 2.06 .39 5.00 1 5.%2
CZ5 TRAPEZOIDAT 0.75 z.06 a.39 5.00 1 2557
CZ6 TRAPEZOIDAL 0.73 2.0¢ 0.39 5.00 1 2.45
e27 TRAPEZOIDAL 0.75 2.06 0.39 5.00 1 4.07
cz2g TRAPEZOIDAL .75 2.06 0.39 5.00 1 2.83
£28 TRAPEZOIDAL 0.75 2.086 0.39 5.00 1 0.10
C2--3 Streetl 0.23 1.89 0...1:5 16.50 1 2.74
c3 CIRCULAR 1.00 0.75 0.25 1.00 1 0.12
C30 CIRCULAR 0.82 023 0.21 0.82 1 3.83
C30-8 Streetl 0.23 1.89 0.15 16.50 1 2,30
St CIRCULAR 0.30 0.07 0.07 0.30 i 0.05
E8le8 Streetl 0.23 1.88 0.15 16.50 1L 3.06
Cc3z2 CIRCULAR 0+38 0.11 0.08 0.38 1 0.10
g32-8 Streetl 0.23 1.8% 0.15 16.50 1 0.98
C33 CIRCULAR 0.75 0.44 015 g.75 1 0.69
C34 CIRCULAR 0.75 0.44 0.12 0.75 1 6.59
C35 CIRCULAR 0.53 0.22 0.13 0.53 1 0.14
€3=8 Streetl 0.23 LooHH 0.15 i 50 3 BB
C4d CIRCULAR 1.00 0.79 0.25 1.00 1 68.24
C4-3 Streetl 0.23 1.89 e 1:5 16.50 L 82.29
eh CTRCULAR 0.45 0.16 0.11 '0.45 1 0.23
C5-5 Streetl 028 189 d5 16.50 1 5.18
Co CIRCULAR 0.50 0.20 0,12 0.50 1 0.40
Ce-5 Streetl Qni 23 1.89 0.15 16.50 L 15
c7 CIRCULAR 0.57 0.26 0.14 0.57 1 0.44
C7=5 Streetil 023 1.89 0.15 16.50 1 2.65
C8 CIRCULAR 0.68 0.36 0.17 0.68 1 0.56
ca-5 TRAPRZOIDAL 0.50 3..25 0.36 9.00 1 10:5.2.9
c9 CIRCULAR ol 0.44 .13 D25 1 Q.68
£9<3 Streetl 0.23 1.8% 0.15 16.50 1 1.91
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Transect Summary
Hok ook ok ok ok ok ok ok ok x ok

Transect overland flow route

Area:

Hrad:

Width:
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Width:
0.0263 0.0527 0.0790
0.1580 0.1843 0.2106
0.28%¢ 0.31460 0.3423
G.4213 0.4476 0.4739
0.5152 0:5152 0.5152
0.5152 0.5152 0.5152
0.5152 0.5152 0.5261
0.6067 0.6376 0.6655
0.7491 Qe O 0.8048
0.8885 0.9164 0.9442

L1053
L2370
.368¢6
L5003
.0l52
«HlbZ
.5539
L6933
.8327
L8721

OO0 OO0 oo

PO OO0COoO oo oD
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NCTE: The summary statistics displaved in this report are

based on results found at every computational time step,

rnot just on results from each reporting time step.
L o O I R e R R R R B A I I S R R R R i

ok kode kok ok ok ok ok R ok ok k A

Analysis Options
deode e drok ek heode de ke ke ok e ok

Flow Units ....cvuivinnn.. CHMS
Process Models:

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

BRETT woaiossinscdlpains s NO

SHOWMELE 5 s s ¢ o cvmoans &« NO

Groundwater .........-.. NO

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

Pending Allowed ........ YES

Water Quality .......... NO
Infiltration Method ...... GREEN AMPT
Flow Routing Method ...... DYNWAVE
Starting Pate ............ 03/26/2017 00:00:00
Erding DEEE o« acvwwmes s 5 o 03/28/2017 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step .isvenass 00:01:00
Wet Tims S8R . aeswmwee 5 s D0:05:00
Dzy Time :SLep oosewunssiss 00:05:00
Routing Time Step ........ 5.00 sec
Variable Time Step ....... YES
Metsianun TEITALSE wwmwiems s v 5 6 8
Number of Threads ........ 4
Head Tolerance ........... 0.001500 m
Ehikrhkdh kb hrbhkrFhkhhkthihkdhbxx Volume DeDth
Runoff Quantity Continuity hectare-m mm
o
Tectal Precipitation ...... 0.835 36.568
Evaporation LosSsS ......... 0.000 0.0a00
Infiltration Loss ........ 0D.551 22.750
Surfade RUNGEE womom s 90 5o 0333 13.752
FBirdd]l SEorade awanwes s s o g 0.014 0= 5703
Continuity Errxeor (%) ..... -0.291
AhkIrAKAEh kbbb rdrmohhdrhkdikkkh Volume Volume
Flow Routing Continuity hectare-m 1076 ltr
kbkkrmkkdkohddkd bk robd ok
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... C.333 3.328
Groundwater Inflow ....... 0.0060 0.000
RDIT Inflow .....0evieeennn 0.4000 G.000

.1318
W2 B S
L3545
L5152
.5152
- B2
.5818
L7212
L8606
.0000

7/t5
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L0090
L2040

External Inflow 0
2
.38 0.384
0
0

External Qutflow
Flooding Loss
Evaporation Loss
Exfiltration 1.0sSsS ........
Tnitial Stored Volume

Final Stored Volume

o

Continuity Error (%)

. 004
.094
.000 ¢.00C
.008
. 568

Moo oo oo

LS R R R RS R E R E R TR ERE SRR RN

Highest Continuity Errcrs
EE R IR R S S I R L
Node J9 (38.40%)

Node J3-5 [(16.26%)

Mode J8 (13.08%)

Node J16-5 (~5.37%)

Node J17-3 (-5.13%)

LA AR A A S

Time-Step Critical Elements
khkkk kAR dk kR bk Akkkkd ok ok kK

Link CS (2.59%)

hkkkawkdkhbddhkhhhkkhhbhkdkkkdhdhddkdhdik

Highest Flow Instability Indexes
EE R S RS R R R R SR EE S R R R R
Link J18-IC (52)

Link J&6-IC (22)

Link Ji8-IC (21}

Link J:1-IC (20}

Link JL5-IC {20;

ER R R R R

Routing Time Step Summary
S A S S

Minimam
Average
Maximum
Percent
Average
Percent

Time Step
Time Step
Time Step
in Steady State

Iterations per Step

Not Converging

eSS S S A SR EREEEER SR EE LS RS

Subcatchment Runoff Summary
E R T o R A o S O

1SN

Lsw i O aw R4

.86 sec
.96 sec
.00 sac
.00
.06
.24

Total

mm

Total
Runcff
106 ltr

[l e i e o B o BN e Y s I
(e
i
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D oo OO o OO0
(e}
(&%)




317 36.97
318 36.97
319 36.87
52 36.97
520 36.97
Sl 36.97
522 36.97
2.3 36.97
524 36,97
325 36.97
526 36.87
327 36.97
328 36.97
329 36.97
83 36.97
330C 36.97
521 36.587
P 36.97
833 36.97
334 36.27
335 86387
24 36.97
55 36.97
36 36.97
57 36.97
58 36,97
39 36.97

LR R RS SRR ELESE RS S

Node Depth Summary
R I R

COoODOOC OO OO C OO0 O OO0 00C OO

.00
.00
.CO
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.40
.00
.00
.00
.00
.00
.00

.00
.00
.00

C OO0 OO C OO C OO0 OO0 C0Oo00C oo

20.
200
20.
14,
20.
20.
24.
20.
.13
27
20.
24.
24.
20.
4,
24.
27.
27.
e
20.
3
18.
1
11.
20.
20.
20.

27

20

33
33
33
05
33
33
03
33

73
4
02
03
33
05
a3
73
73

33
42
48
09
09
SEE
32
33

16.
16.
le,

22

16.
le.
1z.
le6.

16.
1z,

4
4

16,
255,
12.

16.
L6,

175
25.
25.
l6.
la.
le.
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Average

Depth

Nede Type Meters
J1 JUNCTION 0.01
J1¢ JUNCTION 0.00
JLC-8 JUNCTION 0.00
J11 JUNCTION 0.01
JL1-5 JUNCTION 0.00
J12 JUNCTION 0.03
J12-3 JUNCTION 0.00
J13 JUNCTION 0.10
J13-8 JUNCTLON 0.00
J14 JUNCTION 0.02
J14-8 JUNCTION 0.00
Jl5 JUNCTION 0.1%
J15=5 JUNCTION .00
J1E JUNCTION 0.02
J16-S JUNCTION 0.00
J17 JUNCTION G.13
J17-3 JUNCTION 0.00
J18 JUNCTION Qal®
J18-3 JUNCTION 0.00
J1S JUNCTION 0.01
J15-3 JUNCTION 0.00
J1-58 JUNCTION 0.00
J2 JUNCTION 0.02
JZ0 JUNCTION 0.01
Jz20-~8 JUNCTION 0.00
JZ1 JUNCTION 0.01

Maximum
Depth
Meters

OC OO OO OO o000 OO OO oo
e s . —_— . ' - P P
5% B es)

-~

Maximum

HGL

Meters

230.
230.
230
230
230 5
229.
230.
s
232.
230,
231.
230.
231
230.
234
229
230
229
280,
230.
282
232,
230.
5
232.
Z231.

79
12
41
68
66
17
26
26
3.
71
84
34
48
23
36
93
90
52
58
80
)
32
00
73
50
58

Time of Max
Occurrence
days hr:min

SO0 O OO0 00000 OO0 OO

0%
0%
09
.05
09
09
52
09
.93
93
09
52
.22
09
15
52
.93
.93
09
09
.36
88
01
02
09
0%
09

Reported

Max Depth

Meters

0.17

0.02

0.01

0.18

0.06

0.20

0.01

0.24

0.01

0.25

G.07

0.38

0.08

0.27

0.086

052

(6

0457

0.08

0.16

0.07

0.04

0.23

0.26

0.00

0.33

[ e S T B o B - e H i O i O e e s O i o S O o Y S s s Y o O s o B e S o B s I

.13
.07
.07
.09
.02
.04
.12
.05
.10
.02
il
.07
.07
L1C
.04
.02
.08
.01
.02
.02
.32
.04
.41
.38
.06
.02
.14




J4
J4-5
J5
Jh~-8
Ja
J6-S8
J7
J7-8
Jg
J8-8
Jg
Jg-3
Qutfall
Pond

dedeodeodo ke e e dook R ke ke R R ok ok ke

Node Inflow Summary
hhkhkFhkbkhkihhhhrrhihr

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCT ILON
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTIOCN
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTTION
JUNCTION
QUTFALL
STORAGE

.00
.00
.00
00
.00
.01
«0L
.01
.01
0
.02
.00
e
<208l
.42
.23
.00
2
.00
#1%
.00
.01
.00
.08
.00
.14
.00
.08
.00
.28
.00
.22
£23
rs,
W23
B
.05

[ s T N s 20 - T - T . s T s o 0 v v v o o v e S con 0 . J0 o Y o o s O o o o o O ot o J cu S i JY v e Y e 0 s et}

.00
.06
.0C
)G
.00
.18
W27
.28
.27
<877
.42
.04
.32
«1:8

.45
.01
.94
.04
.29
SO5
30
.02
.71
S5
.83
.06
.82z
.08
.94
.08
.23
23
.23
28
.00
; 59

DO OO 00O OO0 OO OO0 o000 C OO CoO

.50
w
.00
.34
.00
.04
o i
.23
.18

i

=
H

.24
.44
<93
.44
B9
.76
.44
.54
.30
v
.30
v D
.42
.36
.04
.06
£ 2%
.04
54
.
.23
.23
.23
.23
.00
.09

[cto I v B i Y i Y o S O s B oo O ol T e B oy JO o 0 i e o JO o Y N o B B S T e i Y e i B - o T i s S e B e R v B ot

00:00
HED S
A T2
T e
Ol )
01:30
01532
G327,
£1:33
arilky et
01:33
Bl
@ D3l
01:34
1439
QR0
O 120
01:40
0 T=:33
Ol36
01:29
01:27
Ml he
01l:34
01:34
NS LES)
01l:34
01:25
01:30
Q1237
01533
01:42
01#23
01:43
01523
00:00
08501

lo/15

.00
.06
.00
w8
.00
10
27
.28
.27
w37
.42
.04
.32
ks
.28
.45
.01
<935
.04
29
.05
430
.02
oL
=23
83
.06
.82
.08
<93
.08
$23
w23
.23
.23
.00
.05

[ B T R s O T e Y o e o e e T o R e Y cos S e s Y o N e Y i [ o L o S ot o i e J e B e o i s S e 0 o e ) s s . s B

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCT LON
JUNCTILON
JUNCTION
JUNCTION
JUNCT ION
JUNCTION
JUNCTION

Maximum
Lateral
Inflow
CMS

Maximum
Total
Inflow
CM3

Time of Max
Qocurrence
days hr:min

[an 2 o B« B o BN i I v I e J i R 0 T o T s I o I e e Y

Lateral
Inflow
Volume

1076 ltr

Total
Inflow
Volume

10"~ 1tr




J17
J17-3
J1i8
J18-8
J19
J19-3
Ji-5
J2
J20
J20-8
J2a
JFREE
J22
Jz22-8
J23
J23-8
J24
J25
J26
Jz27
J28
J29
J2-8
J3
J30
J3l
J32
J32-8
J33
J33-8
J34
J34-5
J35
J3-58
J4
J4-5
d5
J5-5
Jo
Jo-3
J7
J7-5
J8
J8-S
Jo
Jo-5
Outfall
Pond

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTICN
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTTION
JUNCTION
JUNCTION
JUNCTTON
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCT ION
JUNCTION
JUNCTION
JUNCT ION
JUNCTTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
QUTFALL

STCORAGE

dekkodk ok kR ok ok ok ok k ok ok o koK

Node Surcharge Summary
R A R R RS R

Surcharging cccurs when water

.000
.087
.000
121
.0C0
SRS
.088
.000
.000
.00
. GO0
.0ao
.Qao
SR
. 000
. 000
.01%
=008
.018
.000
S22
.043
.000
.000
.044
.000
.000
.054
.000
.055
.000
L0777
.240
L0358
.000
.000
.000
.086
.000
.165
L0000
.062
000
S22
.000
HOLE
.000
L000

OO o OO0 OO0 0000000000000 000000000000 OO0 COoOO OO0 000000

P OO Qo000 QOO OO0 OoOHODOOODOCO OO OCODOOOOOO0O0 00D oo OO0 OCOo oo

.282
L1353
. 332
.168
.050
: 225
.089
.150
.235
.000
L 234
.000
L020
.011
.011
.000
253
=255
.259
.258
.272
.300
.108
.232
.324
. 362
.050
.054
.231
: 155
.050
077
245
.0e3
.612
s Jul S
.705
L1122
753
.18%¢
.B44
L1858
.049
. 237
L0653
.18¢
.244
L0865

O OO OO OO0 0000 OO0 OO0 oo 0O O0O0 oo 00C o000 0o oo

01:
Qs
01:
0l:
01:
(il B
01:
01:
01:
;00
01:
00:
01:
0.4
01:
01:
01:
02
g1
0l
0l:
gl:
01:
1
0l:
01:
g1:
0l:
0l1:
J1:
0l:
Gl
Qd.:
gl:
09.2
01
01:
0l:
5
01:
0l:
01:
00:
@5
01:
@i
02:
01:

30
31
31
32
20
30
25
35
27

28
00
21
25
25
21
29
30
32
3z
32
32
27
28
33
30
24
25
34
32
23
25
25
30
30

30
31
34
30
31
30
04
25
23
23
0l
38

rises above the top of the highest conduiz.

Heurs
Surcharged

Max. Height
Above Crown
Meters

Min.

bDepth

Below Rim

Meters

JUNCTION
JUIWCT LOH

JUNCTION

/15

0.769
0.18
0.942
0.243
0.29
.414
145
33
L4428
0
0.429

0

0.0218
0.0161
0.0218
4.51le-007
.465
.478
.508
. 508
.044
. 615
L0585
.462
. 682
w0
0.,0854
0.0833
2.89
0.167
0.113
0.118
0.429
0.0692
Lwdb
0.0825
1.69
0.187
189
0.3205
2.08
0.212
0.022
0.412
0.0851
0 .22

2

2.93

[ I o B e
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Fhkddrdhhhkdrhkhkhdrhrrhd

Node Flooding Summary
B B e o S e e S

Flooding refers to all water that overflows a node, whether it ponds or not.

Total Maximum

Maximum Time of Max Flood Ponded
Heours Rate Cccurrence Yolume Depth
Node Flooded CM3 davs hr:min 106 ltr Meters
Jg-5 15.07 0.148 0 01:30 0.231 0.000
J9-3 Ly 18 0.16% 0 01:24 0.153 0.000
RS SR EEREEEE R SR SRR S SR
Storage Volume Summary
LR AR A A AR LSS AR EEE RS LSS
Average Avg Evap Exfil Maximum Max Time of Max 4
Volume Pcnt Pcnt Pent Volume Pcnt Occurrence C
Storage Unit 1000 m3 Full Loss Loss 1000 m3 Full days hr:min
Fond 0.104 2 0 32 1.285 22 0 02:01
b B e, Bit: Sy S SR e S TR U SR b e R e b R
Outfall Leading Summary
ok oFok ok ok ok ok ok ok ok ok e Rk ok ok ok ok ok ok
Flow Avyg Max Total
Freq Flow Flow Volume
Outfall Node Bomd CM3 CM3 Liase i
Cutfall 21.77 0.055 0.244 2.002
System 21.77 0.055 0.244 2.0062
KhkArhkrFrdrwhkkrRkhbrdrhihik
Link Flow Summary
Hh Ak bk hdkF A bk hdkkhxidk
Maximum Time of Max Maximum Max/ Max/
|Filow | Occurrence |Veloc| Bl Full
Link Type CMS days hr:min m/sec Flow Depth
Ccl CONDUIT 0.050 0O 01:35 1.23 0.61 0.56
cro CONDUTIT 0.033 0 01:28 0.98 0.49 0.48
C10-8 CHANNEL 0.000 O 01:25 0.04 0.00 0.17%
cli CONDUIT 0.050 0 01:20 1.04 Q.26 0.36
E1T-8 CHANNEL 0.175 0 01:30 1.09 0.05 0.31
clZ CONDUIT g, .33 0 0l:28 Lol 0.46 0.50
G12-8 CHANNEL 0.12¢6 0 01:30 0.51 0.05 0.32
cild CONDUIT 0.183 0 01:29 1.58 0.53 0.57
C13-§ CHANNEL 0.13% 0 01:31 0.87 0.05 0.2%9
Cl4 CONDUIT 0.232 0 03:30 Tt 0.85 0.2
Cla-3 CIHANNEL 0.0469 0 0L:32 0.3z 0.03 0.27
8 ls! CONDUIT 0.282 0 01:31 1.65 0.98 0.74
BlB=s CHANNEL 0.087 0 ©01:33 0.37 0.03 0.31




C7-8

C8-58
ca
C8-5
Jio-IC
J11-I¢
Jl2-IcC
Jl3-1IcC
Jl4~-1IC
Jls-1C
Jlé6-1IC
Jd17-1C
Jl8-1IcC
Jlo-1cC
J1-IC
J20-1IC
Jzl-1cC
JR2=10
J23-1IC
J2-TC
J3Z2-1IC
J33=1E

CONDUIT
CHANNEL
CONDUIT
CHANNEL
CONDUIT
CHANNEL
CONDUIT
CHANNEL
CCNDUIT
CCNDUIT
CONDUILT
CHANNEL
CCONDUIT
CHANNEL
CCNDUIT
CHANNEL
CCNDUIT
CONDUIT
CCNDUIT
CONDUIT
CONDUIT
CONDUIT
CHANNEL
CONDUIT
CONDUIT
CHANNEL
CONDUIT
CHANNEL
CONDUIT
CHANNEL
CCNDUIT
CONDUIT
CONDUIT
CHANNETL
CONDUIT
CHANNEL
CONDUIT
CHANNEL
CONDUIT
CHANNEL
CONDUELT
CHANNEL
CONDUIT
CONDUIT
CONDUIT
CHANNEL
DUMMY

PUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUMMY

DUOMMY

DUMMY
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.000
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.0le
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. 066
L0688
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L 050
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sl 2,
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.00
.000
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.035
HA5 2
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.050
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.GO00
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.000
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.050
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0
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4

01

$32
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21
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V4[5

J34-1C DUMMY 3.050 QO 0kE2s
J3-IC DUMMY 0.050 0 01:28
J4-IC DUMMY 0.050 0 01:27
JE5=-TE DUMMY Bl @ g 0wds
J6-1C DUMMY 0.050 0 01l:20
J7-1C DUMMY 0.05¢ 0 01:23
J8-IC DUMMY 3.049 0 00:04
Jo9-IC DUMMY 0.050 0 01:22
PondOutlet DUMMY 0.244 0 02:01
ER o e e o R
Flow Classification Summary
dokokdeok ok ok ok ootk ok ek ok Rk ook Aok Ak ok kR

Adjusted @ —m—mem—————o Fraction of Time in Flow Clasg ————————

/Rctual Up Down  Sub Sup Up Down Nerm Inlet

Conduit Length Dry Dr Dry Crit Crit Crit Crit Ltd Ctrl
C1 1.00 0.00 0.00 0.0C 0.00 0.0C0 0.00 1.00 0.00 0.00
C10 1.00 0.00 0.00 0.00 0.00 0.CO 0.00 1.00 0.00 0.00
C10-8 1.400 6.4 0.02 0.00 0.3 0.C1 0.00 0.00 0.01 0.00
C1l 1.00 G.00 0.00 0.00 0.01 0.00 0.00 0.9% 0.00 0.00
Cl1l-5 1.00 ¢.71 0.04 ©0.00 G.19 0.G6 0.00 0.00 0.01 0.00
G B 1.00 ¢.00 ¢.00 0.00 0€.02 90.00 0.00 0©.93 0.02 0.00
C12-53 1.00 G.81 0.08 0.00 0.11 0.00 ©0.00 0.00 0.8% 0.00
13 1.00 0.00 ¢.00 0.00 0.0t 0.00 0.00 0.58 0.00 0.00
S 3=l 1.00 ¢.82 Q.00 0.00 G.13 Q¢.05 0.00 0.00 06.01 0.00
C14 1.00 0.00 0.00 0.00 0.02 0.00 0.00 0.98 0.01 0.00
C14-5 1.90 0.82 90.08 0.00 0.10 $.00 0.00 0©.00 0.99% 0.00
Ccls 1.400 0.00 0.00 0.00 0,00 0.00 0.00 1.00 0.00 0.00
2525 1.400 0.7% 0.07 0.00 0.17 90.0L 0.00 0.00 0.99 0.00
Clé 1.00 0.00 0.00 0.00 0.01 0.00 0.00 0.9% 0.00 0.00
Cl6-8 1.00 0.81 0.00 0.00 0.12 0.07 0.00 0,00 0.00 0.00
c17 1.00 0.00 0.00 0.00 ©€.%9 0.01L O0.C0 0.00 0.98 0.00
c17-8 1.00 1.00 0.00 0.00 0.0C 0.00 O0.00 0.00 0.00 0.4Q0
Clg 1.00 0.00 0.00 0.00 0.9% 0.01 0.00 0.00 0.94 0.00
clg-3 1. QO 0.8% 0.00 0.00 0©0.l0 0,00 0.00 ©0.00 G.00 0.00
Cl9 1.00 0.00 0.00 0.00 0©.8% 0.01 0.00 0©0.11 0.8% 0.00
Gles 1. Q@ 0.82 0.00 0.00 ©.13 0.05 0.00 0,00 .00 0.00
cz 1.00 0.00 ©0.00 0.00 G.00 ©0.00 0.00 1.00 G.00 0.00
czo 1.00 0.20 ©0.00 0.00 0©.11 0.00 0.00 C.62 0.09 0.00
@2l 1.00 0.00 0.00 0.00 0.13 90,00 O0.60 0.87 0.03 0.00
C2i-8 1.00 0.76 0.1z 0.060 0.12 0.00 0.00 0.00 0.9%8 ©0.00
C2z 1.00 0.00 0.00 0.00 0.02 0.00 0.00 0.9%8 0.00 0.00
c22-8 1.00 0.77 0.02 0.00 0.16 0.05 0.00 0.00 0.02 0.00
@24 1.00 0.00 0.00 0.00 0.006 0.00 0.00 0.9% G.00 0.00
C23-5 1.00 0.80 0.05 0.00 0.15 0.90 0.00 0.00 G6.899 0.00
c24 1.00 0.00 0.00 0.00 1.00 0,00 0©.00 0.00 0.9%% 0.00
Cc25 1.00 0.00 0.00 0©0.00 1.00 0,00 0.00 0.00 0.98 0.00
c2e 1.060 0.0 0.00 0.00 1.00 ©0.00 0©.00 0.00 0.00 0.060
c27 1.00 0.00 0,00 0.00 1.00 0.00 0.00 0.0C 0.8% 0.00
@28 1.060 0.G0 0.00 0.00 1.00 6.00 0.00 0.00 0.3%2 0.00
c25 1.090 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00
C2-3 1.00 0.81 0.00 0©.00 0.13 0.06 0.00 0.00 0.00 ©0.00
23 1.00 0.00 0.00 0.00 1.0C0 0.00 0.00 0.00 0.01 ©0.00
C30 1.00 0.00 0.00 0.00 0.0% 0.00 0.00 0.%0 0.0> 0.00
C30-5 1.00 0.82 0.01 0.060 0.13 0.04 0.00 0.00 0.02 0.00
C31 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00
@318 i.00 0.83 0.03 0.00 0.12 0.03 0.00 0.00 0.91 0.00
c3a 1,00 Q.00 0.00 Q0,00 a.00 0.00 0.00 0.8q 0.00 0.00
C32-8 1.00 0.82 0.02 0.00 0.16 0.00 0.00 0.00 0.%8 0.00
C33 1.00 0.00 0.00 0.00 0.93 0.07 0.00 0.00 0.00 0.04
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T34 1.00 0.00 0.00 0.00 0.87 0.12 ©¢.00 0.00 0.60 0.00
C35 1.00 .00 0.09% 0.C0 0.91 0.00 0.00 0.00 0.98 0.00
E3HS 1.00 0.0C 0.0C¢ 0.00 1.00 0.00 0.00 0.00 G.00 0.00
c4 1.00 0.00 0.83 0.00 0.17 0.00 0.00 ©.00 1.00 0.00
C4-8 1.00 0.00 0.88 0.00 0,12 0.00 0.00 0.00 1.00 0.00
c 1.00 0.96 0.04 0.00 0.00 0.00 0.00 0©.00 G.00 0.00
E5~8 1.00 0.88 0.00 0.00 O0©.I0 0.02 0.00 C.00 0.00 0.00
Cé 1.00 0.00 0.00 0.00 0©.00 0.0 0.00 0.9% 0.00 0.00
06-5 1.00 0.85 0.12 0.00 0.01 0.01 0.00 0.00 0.99 0.00
C7 1.00 0.00 ©.00 0.00 0.02 0.00 ©0.00 0.9%8 0.9r 0.00
C7-5 1.00 6.85 0.00 ©.00 ¢.34 0.61 0.00 0.00 0©.01 90.00
c8 1.00 0.00 0.00 0.00 0.01 0.00 0.00 0.98 0.00 0.00
Cg-3 1.00 0.85 0.13 0.00 0.0z 0.00 0.00 0.00 0.89% 0.00
cs 1.00 0.00 0.060 0.00 Q.9%9% 0.00 0.00 0.00 0.94 0.00
EH=3 1.00 0.76 0.09% 0.00 0.15 0.00 0.00 Q.00 1,00 0.00
EE T R T A T L
Conduit Surcharge Summary
E o R R I I IR I

Hours Hours

777777777 Hours FUll ss—m—mms Above Full Capacity

Conduit Both Ends Upstream Dnstream Normal Flow Limited
c21 0.01 0.01 0.01 041 .01
c21-8 0.01 0.01 4,49 .01 0.01
c22 0.01 0.08 0.0L1 0.25 .01
c29 0.01 0.01 0.01 0.44 0.01
c30 0.01 Q03 0.01 0.0¢ 0.01
&35 0.32 .32 0.60 0.01 0.01
c4-5 0.01 Bl 0.860 0.01 0.01
8 0.01 801 0.01 0 17 0.01
Go G.01 0.0L 0.08 0.01 a.01

Analysis begun on: Thu Mar 15 16:08:27 2018
Aralysis ended on: Thu Mar 15 16:09:30 2018
Total slapsed time: 00:00:03
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