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1.0 INTRODUCTION

C.F. Crozier & Associates Inc. (“Crozier”) has been retained by Brandy Lane Corporation to prepare a
Flood Study for the watercourse generally referred to as the West Watercourse of Cranberry Marsh
(West Watercourse). This flood study has been prepared to support the development applications for
the proposed Wyldewood Creek Development located in the Town of Collingwood including the
active Zoning By-Law Amendment and Official Plan Amendment applications for the Georgian Bay
Hotel Lands.

This report has been prepared to provide details associated with the flood study analysis and results
for the West Watercourse and the proposed engineered channel works within the development lands.

2.0 BACKGROUND

The subject site is the south block of the Georgian Bay Hotel lands, approximately 2.56 ha in size,
located at 10 Vacation Inn Drive and is bounded by the Cranberry Marsh located to the east and
Cranberry Golf Course to the south and west. The site is legally described as part of Lots 47 and 48,
Concession 11 in the Town of Collingwood, County of Simcoe. The site currently consists of grass cover,
frees, bushes and buildings. The existing maintenance buildings are proposed to be removed or
relocated. There is an existing cell at the south east corner of the Subject Site.

The proposed development consists of 6 mid-rise residential buildings (total of 168 units) with
associated parking spaces, a recreational facility and a private road. It will also include storm sewers,
water and sanitary sewer servicing, stormwater management infrastructure, an engineered drainage
channel and typical utility servicing.

The West Watercourse traverses the proposed Wyldewood Creek Development lands and discharges
to Cranberry Marsh, located adjacent to the Subject Site. Upstream of the Subject Site is Cranberry
Golf course and the Blue Fairway residential development. This report has been prepared based on
the framework established in the following reports:

e Regional Stormwater Management Update & Master SWM Strategy - Tanglewood at
Cranberry Trail / Cranberry Creek Watershed — Tanglewood (Sierra Homes) Inc., prepared by
Crozier, final dated May 2007;

e Servicing & Stormwater Management Implementation Report — Blue Fairway: Block 7 -
Macpherson Builders (Cranberry Ltd.), prepared by C.F. Crozier & Associates, final dated May
2016;

e Functional Servicing & Stormwater Management Report — 10 Vacation Inn Drive — Georgian
Bay Hotel, prepared by Crozier, final dated July 2018; and

e Servicing & Stormwater Management Report — Wyldewood Creek — Brandy Lane Corporation,
prepared by Crozier, dated February 2019.

Crozier Consulting Engineers Page 1 of 7
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The hydrology for the West Watercourse was analyzed in the Master SWM Report (Crozier, May 2007)
prepared for the Tanglewood Development. Using the flows determined in the Master SWM Report,
Crozier prepared hydraulic modeling of the West Watercourse under existing and proposed
conditions for the Blue Fairway development (Crozier, May 2016). The proposed conditions presented
in the Blue Fairway Report include channel improvements and crossings. This proposed condition was
used as the existing conditions model for the Wyldewood Creek Flood Study outlined in this report. The
proposed works outlined in the Blue Fairway Report are anticipated to be constructed prior or shortly
thereafter to the Wyldewood Creek works. The previous studies are further described in the sections
below.

This report builds upon the flood study previously contained in the Servicing & Stormwater
Management Report (Crozier, February 2019) which was specific to the Subject Site and has been
prepared to address the NVCA's comments and request for a stand-alone flood study. These
comments and responses prepared by Crozier are included in Appendix A.

3.0 HYDROLOGIC ANALYSIS

As previously stated, the complete hydrologic analysis for the Cranberry creek watershed was
conducted as part of the Regional Stormwater Management Update and SWM Sirategy Report
(Crozier, May 2007). This report established the peak flow rates being conveyed within the West
Watercourse across the Subject Site. The peak flow rates are summarized in Table 1. These flow rates
are consistent with the West Watercourse flood study prepared for the Blue Fairway Development
(Crozier, May 2016). Refer to Appendix C for key inputs and outputs from the previously completed
SWMHYMO modeling and catchment area figure.

Table 1: Peak Flow Rate Summary for Wyldewood Creek

Return Period Peak Flow (m3/s)
2-Year 0.88
5-Year 1.71
10-Year 2.32
25-Year 3.14
50-Year 3.76

100-Year 4.44
Regional 12.83

The hydrologic analysis is based on a total drainage area of 218.8 ha with the lands south of the
Georgian Trail identified for urban buildout and was assumed to be developed as low-density
residential (i.e. 35% imperviousness). The lands north of the Georgian Trail are composed of the
Cranberry Golf Course Lands and the Blue Fairway development lands.

It should be noted that for the Regional storm event, the sub-catchment areas were modelled in a
manner such that there is no afttenuation of flows exceeding the 100-year event. With respect to the
catchments to south of the Georgian Trail it is assumed that the trail will not be adequate to withstand
the large volume of stormwater generated during the Regional storm event. This can be seen in the
increase of peak flow rates between the 100-year and Regional storm events.

Crozier Consulting Engineers Page 2 of 7
Project No. 1535-4897



Brandy Lane Corporation Flood Study
Wyldewood Creek, Town of Collingwood September 2020

4.0 HYDRAULIC ANALYSIS

A hydraulic analysis was previously conducted by Crozier using HEC-RAS as part of the Servicing &
Stormwater Management Implementation Report — Blue Fairway: Block 7 (May 2016) for existing and
proposed conditions of the West Watercourse. The proposed conditions model included channel
improvements and crossings fo support the development of the Blue Fairway lands.

The proposed model prepared for the Blue Fairway development was used as the existing conditions
model to support the Subject Development. It has been assumed that all channel and crossing works
associated with the Blue Fairway development will be completed prior to the works proposed for the
Wyldewood Creek Development. It is noted that the NVCA has approved the HEC-RAS model
prepared in support of the Blue Fairway development.

Results from the hydraulic analysis provide estimates of the water surface elevations, flow velocities
and depths across the study area. A comparison of existing and proposed model results aids in the
determination of impacts upstream and downstream of the Subject Site with the proposed channel
works. The proposed conditions model is also used to determine if the NVCAs risk criteria is met which
includes safe ingress and egress and floodproofing of the proposed structures.

4.1 Boundary Conditions

The known water surface elevation of Cranberry Marsh is used in the HEC-RAS model as the
downstream boundary condition. This water surface reflects the elevation of Cranberry Marsh during
the various storm events. It is noted that the lower elevation of 179.65 masl was approved for
Cranberry Marsh based on additional analysis prepared in support of another development adjacent
to Cranberry Marsh, further east of the Subject Property. For the analysis of the West Watercourse, the
Regional water surface elevation of 179.80 masl was used since this elevation is conservative and
consistent with the previous modeling conducted for the West Watercourse. The Cranberry Marsh
water surface elevations are based on the analysis conducted as part of the Master SWM Report
(Crozier, May 2007) and are summarized in Table 2 below.

Table 2: Cranberry Marsh Water Surface Elevations

. Water Surface
Return Period .
Elevation (masl)
2-Year 179.07
5-Year 179.07
10-Year 179.07
25-Year 179.07
50-Year 179.07
100-Year 179.36
Regional 179.80
Crozier Consulting Engineers Page 3 of 7
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4.2 Existing Conditions

Under existing conditions, the West Watercourse becomes concentrated at the Georgian Trail culvert
and flows generally northeast towards the Subject Site. From the Georgian frail, the West Watercourse
traverses the Cranberry Golf course and the Blue Fairway development to the extension of Cranberry
Trail. Downstream of the Cranberry Trail crossing, the West Watercourse flow is conveyed via a 500
mm diameter culvert through Hole #10 of the Cranberry Golf Course. When the flow exceeds the
culvert's conveyance capacity, the culvert is overtopped, and the flow is conveyed over the
relatively flat terrain. From Hole #10 the flow is conveyed across low laying heavily vegetated terrain
where it is conveyed via a 500 mm diameter culvert across the Subject Site and discharges to
Cranberry Marsh located immediately downstream of the Subject Site. During large storm events the
existing culvert on the Subject Site is overtopped.

The existing condition geometry file is based on the proposed conditions geomefry file from the
approved Blue Fairway HEC-RAS model. The source for the elevation data used in the approved Blue
Fairway HEC-RAS model is stated on pages 11 and 12 of the Blue Fairway Report (Crozier, May 2016).
Refer to Appendix B. The Manning’s n values used for this model are outlined in Table 6 on page 11 of
the Blue Fairway Report. The proposed condition geometry file from the approved Blue Fairway model
was revised to include the following:

extended cross-section immediately upstream of the Georgian Bay Hotel Lands (Section 199);
a cross-section at the western property line of the Georgian Bay Hotel lands;

updated culvert data for the culvert across the Georgian Bay Hotel lands;

updated cross-sections through the Georgian Bay Hotel lands to reflect the site-specific
topographic surveys; and

o ineffective flow for cross-sections within the golf course and the Subject Site were reviewed
and revised.

Refer to Appendix D for the existing conditions HEC-RAS cross-sections and output resulfs.
4.3 Proposed Conditions

The proposed condition geometry file is based on the existing conditions geometry file described
above with the cross-section geometry within the Subject Property revised to reflect the proposed
channel and culverts. Under proposed conditions the 500 mm diameter culvert crossing the Subject
Site will be removed and an engineered channel will be constructed.

The proposed channel will generally be a rectangular channel approximately 6 metres wide by 1.75
mefres deep with a frapezoidal low flow channel approximately 0.3 metres deep. The low flow
channel is proposed for aesthetic purposes, as such, it has been modeled as ineffective flow. Two
concrete box culverts are specified to convey the flow beneath the proposed roadway. The culverts
vary in size with the larger culvert having 3.0 m span by 2.1 m depth and the smaller culvert having
2.4 m span and 1.8 m depth. The cross-section elevation data was determined using the most recent
version of the Site Plan and the most recent Site Grading prepared by Crozier. The proposed condifion
model will be updated as the detailed design progresses for the approval of the Site Plan Application.

4.3.1 Manning’'sn

Table 3.4 from the NVCA Natural Hazards Technical Guide (December 2013) was used to guide the
determination of the Manning’s n values. Where necessary, the MTO’s Drainage Management
Manual (1997) was consulted. Many of the sections consisted of various land covers in the overbanks
and channel sections, therefore a Manning’s n value for the composite land cover was selected with

Crozier Consulting Engineers Page 4 of 7
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consideration of the recommended Manning’s n value for the individual land cover types. Table 3
below outlines the Manning’s n value used for the various land cover combinations.

Table 3: West Watercourse Manning’s n

Location Cover Manning’s n
Overbank Woods 0.08
Lawn & Vegetated 0.05
Area
Lawn 0.04
Asphalt & Vegetation 0.035
Channel River Stone, Armour 0.045
Stone & Vegetation
Natural 0.05

4.3.2 Upstream Impact

A comparison of the water surface elevations upstream of the Subject Site and the proposed channel
works was conducted to determine the upstream impacts. It is noted for all storm event up to the 100-
year event has a decrease in water surface elevation upstream of the Subject Site. During the
Regional storm event a slight increase of a maximum 0.02 m is noted for upstream of the Subject Site.
The water surface elevations for the 100-year and Regional Events for the sections upstream of the
proposed channel are summarized in Table 4 below for the proposed channel and the existing
conditions.

Table 4: Water Surface Elevations Upstream of Property

Event | Existing Condition Proposed Channel Difference
100-yr Regional | 100-yr Regional 100-yr | Regional
Section (masl) (masl) (masl) (masl) (masl) (masl)
416 184.15 184.34 184.15 184.34 0 0
413 183.88 184.23 183.88 184.23 0 0
383 183.17 183.63 183.17 183.63 0 0
363 182.71 183.27 182.71 183.27 0 0
343 182.48 183.15 182.48 183.16 0 +0.01
323 182.27 183.06 182.27 183.07 0 +0.01
313 182.12 183.03 182.11 183.04 -0.01 +0.01
303 182.03 182.94 182.01 182.95 -0.02 +0.01
277 181.41 181.82 181.4 181.82 -0.01 0
261 181.38 181.80 181.36 181.8 -0.02 0
254 181.37 181.78 181.36 181.78 -0.01 0
249 181.37 181.79 181.36 181.79 -0.01 0
208 181.14 181.29 180.6 181.28 -0.54 -0.01
199 181.14 181.29 180.59 181.31 -0.55 +0.02
168 181.14 181.29 180.56 181.29 -0.58 0
Crozier Consulting Engineers Page 5of 7
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4.4 Proposed Conditions with Culvert Blockage

The HEC-RAS model has been prepared to determine the implications under the 50% blockage
scenario. The HEC-RAS model with 50% blockage of the proposed culvert shows that there is no
overtopping of the proposed roadway. The highest water surface elevation within the Subject Site
with the culvert having 50% blockage is 182.13 masl at the property line (Section 168). The water
surface elevation is contained within the proposed constructed channel and is greater than 0.3 m
below the lowest first finished floor elevation (182.73 masl) of the six proposed buildings per the first
submission grading plan.

5.0 SAFE INGRESS/EGRESS

The modeling of the proposed conditions and proposed conditions with culvert blockage was used
to confirm if safe ingress/egress is provided per the NVCA's Guidelines. Upon review of the proposed
conditions model and the proposed conditions model with 50% blockage of the culverts, it was
determined that overtopping of the road is not anticipated to occur in the Regional Storm event.
Since overtopping of the road is not anticipated to occur the safe ingress/egress requirement is
achieved.

6.0 FLOODPROOFING

Floodproofing is provided following the NVCA Guidelines by ensuring that the minimum opening
elevations are to be a minimum of 0.3 m above the Regulatory storm flood elevation. The Regulatory
flood in this situation is the Regional Storm event. Per the proposed condifion model, the highest water
surface elevations within the Subject Site are 182.13 masl during the Regional Event with the culvert
having 50% blockage and 181.29 masl during the Regional Event. Both water surface elevations are
at the western property line (Section 168). The water surface elevation is contained within the
proposed constructed channel and is greater than 0.3 m below the first finished floor elevation of the
proposed buildings with the lowest finished first floor elevation per the first submission grading plan
being 182.73 maisl. It is noted that the finished first floor elevations may change slightly throughout the
approval process for the Site Plan Application. However, the floodproofing requirement will be
maintained throughout the detailed engineering design.

7.0 EROSION ACCESS ALLOWANCE

The following letters were prepared to address the NVCA's request for a 6-metre erosion access
allowance from the engineered channel and a 6-metre setback from the Regulatory floodline:

e Daylighting and Corridor Design for Unnamed Tributary Letter prepared by GEO Morphix,
dated January 31, 2020;

o Buffer and Access Maintenance Letter prepared by GEO Morphix, dated June 16, 2020;

e FErosion Access Allowance Letter prepared by Crozier, dated January 29, 2020; and

¢ Constraints Mapping Letter prepared by Crozier, dated June 22, 2020.

The letters listed above provide reference to the policies and intent for the erosion access allowance
as well as a description of how the proposed engineering channel will be accessed for maintenance
activities. It is noted that the a é6-metre setback from the proposed channel will be provided based
on the revised Site Plan prepared for the Brandy Lane Corporation.

Crozier Consulting Engineers Page 6 of 7
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8.0 SPILL FLOW

The previous modeling of the West Watercourse prepared for the Blue Fairway development
indicated that there were areas of spill flow throughout the Cranberry Golf Course lands. To date an
analysis regarding the spill flow has not occurred as it is largely ineffective for this watercourse. It was
determined that the downstream channel should be modeled using the entire peak flow identified
for the West Watercourse as this would be the more conservative approach. This approach also aligns
with the possibility of the West Watercourse being channelized across the Cranberry Golf Course in
the future.

The modeling assumption that the entire Regional Flow is to be conveyed across Hole #10 of the
Cranberry Golf Course and that there is no loss due to spill indicates that there is currently a flooding
condifion at the quad building located immediately to the northwest of the Wyldewood Creek Parcel
on the Georgian Bay Hotel lands. However, it is anticipated that a portion of the flow will spill along
the western property line of the Georgian Bay Hotel lands out north to Highway 26 prior to flooding
the quad building. Further analysis was not conducted with respect to the spill flow since the focus of
this Flood Study was for the design of watercourse traversing the Subject Property to convey the entire
flow from the Regional storm Event.

9.0 CONCLUSIONS AND RECOMMENDATIONS

The HEC-RAS analysis conducted shows that the proposed channel can safely convey the flows across
the Subject Site, provides safe access/egress and can convey large flows within the engineered
channel. The Regional flow rate used in this analysis is based on conservative estimates for future
building of the watershed. The NVCA's Natural Hazards Technical Guidelines specify requirements for
areas subject to flood hazards which includes safe access/egress criteria, flooding risk criteria and
floodproofing. The HEC-RAS analysis has demonstrated that safe access/egress is provided since there
is no overtopping of the culverts at the private road crossing during the Regional storm event. The
flood risk criteria has also been met since the Regional storm event is contained in the engineered
channel with freeboard in excess of the required 0.3 m. Floodproofing of the proposed buildings is
provided by having the minimum openings 0.3 m above the water surface elevation during the
Regional storm event.

Respectfully submitted,

C.F. CROIZIER & ASSOCIATES INC. C.F. CROLZIER & ASSOCIATES INC.
%@ s Az can/c,
Mathew Lemieux, E.LT. Rebecca Alexander, P. Eng

Project Manager

J:\ 1500\ 1535-Brandy Lane Corp\4897-Georgian Bay Hotel South Block\Reports\Flood Study\48%7_Flood Study.docx
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Mathew Lemieux

From: Rebecca Alexander

Sent: Tuesday, April 28, 2020 4:23 PM

To: Mathew Lemieux

Subject: FW: 10 Vacation Inn - Wydewood Creek - OPA/ZBA items outstanding
Follow Up Flag: Follow up

Flag Status: Flagged

Rebecca Alexander P.Eng. | Project Manager

C.F. Crozier & Associates Consulting Engineers

40 Huron Street, Suite 301 | Collingwood, ON L9Y 4R3
cfcrozier.ca | ralexander@cfcrozier.ca

tel: 705.446.3510 | direct: 705.719.3458

From: Emma Perry <eperry@nvca.on.ca>

Sent: April 28,2020 3:31 PM

To: Rebecca Alexander <ralexander@cfcrozier.ca>

Cc: Mike Hensel <mhensel@cfcrozier.ca>; Alison Edwards <aedwards@nvca.on.ca>; 'Lindsay Ayers'
<layers@collingwood.ca>

Subject: 10 Vacation Inn - Wydewood Creek - OPA/ZBA items outstanding

Hi Rebecca,
Per your request, Alison and I have gone through and separated out the comments pertaining to
setting the limits of development for the purposes of proceeding with the OPA/ZBA application.

Below I've included our comments which are outstanding to provide support for the OPA/ZBA
application. We have also prepared comments to address at the site plan stage, which focus on
SWM, ESC and Ecology details. I will send these in a separate email to keep things organized.

In preparing these comments the following documents were reviewed:

Current Material Reviewed 24-APRIL-2020:

e REPORT: C.F. Crozier, “Functional Servicing & Stormwater Management Report”, dated
July 11, 2018

e REPORT: C.F. Crozier, “Servicing & Stormwater Management Implementation Report”,
dated February 2019

Outstanding comments for OPA/ZBA:

1. Stand-alone Flood Study:

Please submit a stand-alone flood study, for the unnamed tributary, that follows NVCA’s
Natural Hazards Technical Guide (December 2013).
1



Once the study has taken into consideration the following comments, please submit the
study and updated Hec Ras model for further review and potential commenting.

. Flows:

It is understood the drainage area and flows were determined in the Regional Stormwater
Management Update & Master SWM Strategy report prepared by Crozier (May 2007).

The West Watercourse Drainage Area (Figure 5 provided in the July 2018 SWM report,
page 48/48) shows the catchment area of 218.8ha.

Please provide excerpts from the Regional Stormwater Management Update & Master

SWM Strategy report demonstrating the flows presented in Table 1 (page 9/48) represent
the ultimate build-out scenario.

Table 1: Peak Flow

Return Period Peak Flow (i
2-Year 0.88
5Year 1.71
10-Year 2.32
20-Year 3.14
50-Year 3.76

. Source of Elevations

Please clarify which data (mapping) source was used to generate the ELEVATIONS for
cross-section 102.91.

There may be a need to compute an adjustment factor depending on the source of the
data points (i.e. elevations).

. Blue Fairway Hec Ras Model:

Please explain why the proposed channel design, through the subject site, was not
incorporated into the Hec Ras model previously conducted as part of the Servicing &
Stormwater Management Implementation Report — Blue Fairway: Block 7 by Crozier (May
2007).

. Manning’s ‘n’ used in the hydraulic model:

Please justify the Manning’s ‘n’ value used for the LOB/ROB and the Channel. These
values are currently modelled as 0.04 for LOB/ROB and 0.045 for the channel.

Please refer to NVCA’s Natural Hazards Technical Guide, (December 2013), table 3.4 for
typical Manning’s 'n’ values.



Please make the appropriate adjustments to the Hec Ras model and the necessary
resultant tables and floodline mapping, if deemed necessary.

. Cross section ELEVATIONS:

NVCA staff is comparing the cross section’s ELEVATIONS in the Hec Ras model to those
shown on Figure C104 (Hec-Ras Cross-Section — page 49/60).

It appears the sources don’t match hundred percent. However, NVCA staff understand
there is limited elevations provided on Figure C104.

Please submit a scalable channel design drawing. The design drawing must display, but
not limited to: the proposed elevations, dimensions, low-flow channel, etc.

The channel design drawing will be used to ensure the cross-sections have been
generated appropriately throughout the subject site.

. Figure C104 (Hec-Ras Cross-Section Figure):

Figure C104 is currently stamped “"DRAFT for discussion purposes only”.
Please finalize Figure C104 and resubmit.

. Upstream Impacts:

The proposed condition Hec Ras model terminates at the western property limit (cross
section 102.91).

There is a need to determine upstream floodlines are not negatively impacted by the
proposed channel works and proposed development.

Please explain how this need will be demonstrated.
. Constraints Mapping
Once the hydraulic model has been finalized a constraints map will need to be produced.

In order to accurately determine the appropriate limits to development, NVCA request
that a scaleable drawing be provided (using surveyed data points) which illustrates the
following items:

e The Cranberry Marsh high-water elevation of 179.80m + 6m buffer

e The Regional storm elevation associated with the engineered channel + 6m buffer
(i.e. flood hazard access allowance)

e The delineated boundary of the PSW, plus variable buffer (averaged 30m) per
latest concept plan.

The constraints mapping should feature a complete legend. Constraint lines, access
allowances, and buffer setbacks should be labelled. Please confirm that all works are
outside of the limits of development. The limits to development will be determined by
the furthest extent of the hazard plus the required access allowance or the natural
heritage feature and appropriate buffer; whichever is the greatest constraint.

3



We can address any questions you may have during our call tomorrow. Talk to you then,
Emma

Emma Perry | Planner III

Nottawasaga Valley Conservation Authority

8195 8" Line, Utopia, ON LOM 1T0
T 705-424-1479 ext.244 | F 705-424-2115
eperry@nvca.on.ca | nvca.on.ca

IMPORTANT NOTE

I am currently working remotely as the Nottawasaga Valley Conservation Authority is taking preventative measures to
limit the spread of COVID-19. You may experience some delays or disruptions as we follow recommendations of health
professionals to slow the virus from spreading.

This e-mail message, including any attachments, is for the sole use of the intended recipient(s) and may contain confidential and
privileged information. Any unauthorized review, use, disclosure or distribution is prohibited. If you are not the intended recipient,
please contact the sender and destroy all copies of the original message.
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Wyldewood Creek - Comment Response Matrix

Nottawasaga Valley Conservation Authority Comments

Crozier Responses

Comment # X
(April 28, 2020) (September, 2020)
Stand-alone Flood Study: A stand-alone flood study has been prepared by Corizer for the unnamed tributary. This study and
the HEC-RAS model have been provided to the NVCA for further review and potential commenting.
Please submit a stand-alone flood study, for the unnamed tributary, that follows NVCA's
1 Natural Hazards Technical Guide (December 2013).
Once the study has taken into consideration the following comments, please submit the
study and updated Hec Ras model for further review and potential commenting.
Flows: In the Flood Study Report prepared by Crozier an additional explanation of the flows is provided. The
SWMHYMO results from the Regional Stormwater Management Update & Master SWM Strategy
It is understood the drainage area and flows were determined in the Regional report are appended in the Flood Study Report.
Stormwater Management Update & Master SWM Strategy report prepared by Crozier
(May 2007).
2 The West Watercourse Drainage Area (Figure 5 provided in July 2018 SWM report, page
48/48) shows the catchment area of 218.8ha.
Please provide excerpts from the Regional Stormwater Management Update & Master
SWM Strategy report demonstrating the flows presented in Table 1 (page 9/48)
represents the ultimate build-out scenario.
Source of Elevations Clarification regarding the elevations used for the creation of the West Watercourse HEC-RAS model
prepared for the Blue Fairway development is provided in the Flood Study Report.
Please clarify which data (mapping) source was used to generate the ELEVATIONS for
cross-section 102.91. Elevations for the existing condition sections within the Georgian Bay Hotel lands have been derived
3 from site-specific topographic survey.
There may be a need to compute an adjustment factor depending on the source of the
data points (i.e. elevations). Since the elevation data for the HEC-RAS section geometry is primarily from site-specific topographic
surveys, it was determined that an adjustment factor was not necessary.
Blue Fairway Hec Ras Model: The updated HEC-RAS model has been incorporated with the modelling previously conducted for
the Blue Fairway development. At the time the Blue Fairway model was prepared there was no
Please explain why the proposed channel design, through the subject site, was not planned development on the Subject Propoerty. Further details are provided in the Flood Study
4 incorporated into the Hec Ras model previously conducted as part of the Servicing & Report.
Stormwater Management Implementation Report - Blue Fairway: Block 7 by Crozier (May
2007).
Manning's 'n' used in the hydraulic model: The Manning's 'n' values have been reviewed and revised. Further details regarding the selection of
the Manning's 'n' values are provided in the Flood Study Report.
Please justify the Manning's 'n' value used for the LOB/ROB and the Channel. These
values are currently modelled as 0.04 for LOB/ROB and 0.045 for the channel.
5 Please refer to NVCA's Natural Hazards Technical Guide, (December 2013), table 3.4 for

typical Manning's 'n' values.

Please make the appropriate adjustments to the Hec Ras model and the necessary
resultant tables and floodline mapping, if deemed necessary.
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Wyldewood Creek - Comment Response Matrix
Comment # Nottawasaga Valley Conservation Authority Comments Crozier Responses
(April 28, 2020) (September, 2020)
Cross section ELEVATIONS: Detailed drawings will be provided with the second submission documents provided for the
complete Site Plan Application submission.
NVCA staff is comparing the cross section's ELEVATIONS in the Hec Ras model to those
shown on Figure C104 (Hec Ras Cross-Section - page 49/60). At this time the channel design is guided by the current concept plan and site specific topographic
survey to confirm the channel inverts upstream and downstream of the engineered channel.
It appears the sources don't match hundred percent. However, NVCA staff understand
that there is limited elevations provided on Figure C104. The detailed design of the channel will be guided by the current HEC-RAS model of the channel.
6
Please submit a scalable channel design drawing. The design drawing must display, but |The current HEC-RAS model has been prepared in support of the Zoning By-Law Amendment and
not limited to: the proposed elevations, dimensions, low-flow channel, etc. Official Plan Amendment applications for approval in order to proceed to detailed design of the
proposed development and channel works. Further details and modeling will be provided to the
The channel design drawing will be used to ensure the cross-sections have been NVCA as the detailed design proceed for Site Plan Approval.
generated appropriately throughout the subject site.
Figure C104 (Hec Ras Cross-Section Figure): Detailed drawings will be provided with the second submission documents provided for the
complete Site Plan Application submission.
7 Figure C104 is currently stamped "DRAFT for discussion purposes only".
Please finalize Figure C104 and resubmit.
Upstream Impacts: The HEC-RAS model has been incorporated into the Blue Fairway HEC-RAS model for the West
Watercourse to determine changes to the water surface elevation upstream of the Subject Site to
The proposed condition Hec Ras model terminates at the western property limit (cross ensure that there are no negative impacts created by the proposed engineered channel.
section 102.91).
8 ) ) ) N
There is a need to determine upstream floodlines are not negatively impacted by the
proposed channel works and proposed development.
Please explain how this need will be demonstrated.
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Wyldewood Creek - Comment Response Matrix

Nottawasaga Valley Conservation Authority Comments

Crozier Responses

flood hazard access allowance)
- The delineated boundary of the PSW, plus variable buffer (averaged 30m) per latest
concept plan.

The constraints mapping should feature a complete legend. Constraint lines, access
allowances, and buffer setbacks should be labelled. Please confirm that all works are
outside of the limits of development. The limits to development will be determined by the
furthest extent of the hazard plus the required access allowance or the natural heritage
feature and appropriate buffer; whichever is the greatest constraint.

Comment # X
(April 28, 2020) (September, 2020)
Constraints Mapping A constraints map has been prepared by Crozier and submitted to the NVCA enclosed in the letter
dated June 22, 2020 which has also been appended in the Flood Study Report.
Once the hydraulic model has been finalized a constraints map will need to be
produced.
In order to accurately determine the appropriate limits to development, NVCA request
that a scalable drawing be provided (using surveyed data points) which illustrates the
following items:
- The Cranberry Marsh high-water elevation of 179.80m + ém buffer
9 - The Regional storm elevation associated with the engineered channel + é6m buffer (i.e.
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APPENDIX B

Report Excerpts

Servicing & Stormwater Management Implementation Report — Blue Fairway: Block
7 — MacPherson Builders (Cranberry) Ltd., prepared by Crozier (May 2016)
Pages 11- 12

Crozier Consulting Engineers
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Blue Fairway - Block 7 Servicing & Stormwater Implementation Report
MacPherson Builders (Cranberry) Ltd. Updated May 2016

6.3.1 Existing Conditions

The existing condition analysis was used to establish the existing Regional water surface elevation (WSEL)
upstream of the proposed realignment.

The existing West Watercourse runs from Cranberry Golf Hole #7 eastward across future development
lands, including the future extension of Cranberry Trail. East of the Cranberry Trail ROW, it crosses a
Cranberry Golf Resort fairway via a 500mm diameter culvert. East of the fairway, the watercourse drains
through additional development lands, ultimately draining to the Cranberry Marsh.

The existing condifions steady-state HEC-RAS model was developed using survey data provided by ACT
Field Services (2015}, LAW Development Group (1993), and Collingwood base mapping. Supplementary
information such as low-flow channel measurements were collected by CFCA staff. The existing conditions
cross sections locations are illustrated on Figure 4B. Cross-sections were generated from the most recent
survey data available (ACT, 2015) where possible, and supplemented with data from past surveys and
other data sources (LAW Development Group, 1993; and Collingwood base mapping) as required. Note
that Collingwood base mapping was used exclusively in areas downstream of the proposed works; while
site specific survey was used in the area of Cranberry Trail.

Manning’s “n” values for the model are given in Table 6, and were determined through site observation
and examination of aerial photography.

Table 6: Manning’s “n” Used for Hydraulic Modeling

Location Description Manning’s “n”
Value Used
Overbank Maintained golf course lands 0.030
Wooded areas 0.080
Main Channel Channelized/maintained areas 0.045
Natural channel areas (weedy with pools) 0.050

Peak flow rates for the various design events were obtained from the “Regional Stormwater Management
Update & Master SWM Strategy” (Crozier, 2007), using the ultimate conditions scenario, as this provided
the most conservative Regional event flow (see Table 7). The reach boundary condition was set to a known
downstream water surface elevation of 179.8m per the Regional water surface for Cranberry Marsh
presented in the Master SWM Strategy (Crozier, 2007). Cross sections were extended sufficiently
downstream of the area of proposed works such that the model onsite was not sensitive to downstream
WSEL. The model was run in the subcritical flow regime to provide the most conservative WSELs.

Table 7: Peak Flow Rates Used for Hydraulic Modeling

Return Period Discharge (m?®/s)

2 year 0.88
5year 1.71

10 year 2.32
25 year 3.4
50 year 3.76

100 year 4.44

Regional 12.83

C.F. Crozier & Associates Inc. Page N
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Blue Fairway — Block 7 Servicing & Stormwater Implementation Report
MacPherson Builders (Cranberry) Ltd. Updated May 2016

It is evident from the results of the model that the Regional event floodplain contains several ineffective flow
zones, most notably to the north of the channel. In this areq, the north overbank area falls away from the
main channel fo a low-lying area north of Greenbriar Drive. It is anficipated that floodwaters will breach the
main channel overbank at this location, flow northward over Greenbriar Drive and along the adjacent
fairway. Floodwaters that breach the main channel to the north will pond in the low lying areq,
representing a large ineffective flood storage area. The effective floodway is contained roughly south of the
existing golf course cart path. As such, the cross sections were truncated at this northern boundary within
the Block 5 area to conservatively model the effective floodway.

In the Regional event, the fairway downstream of the Cranberry Trail ROW overtops, leading fo another
possible breach to the north. The ineffective boundary from Block 5 was extended eastward to define the
northern limit of the floodway in this region. The cross sections were fruncated at this boundary.

Downstream of the fairway, the watercourse traverses additional development lands that have been
historically filled. The modeled Regional event flow was found to exceed the capacity of the drainage
system through this filled area. Similar to the areas of breach noted above, the ineffective boundary was
extended eastward to delineate the effective floodway. It should be noted that this area has been modeled
simply o establish a conservative starting water surface elevation for the model, results of modeling in this
area ([downstream of cross section 249) are not intended to be interpreted for floodline delineation.

The effective and ineffective flow zones, as well as potential areas of breach are illustrated on Figure 4B.

Based on the existing conditions hydraulic model, the Regional WSEL at cross section 413, which is located
immediately upstream of the Block 5/Cranberry Golf Course property line is 184.32m.

6.3.2 Proposed Conditions

The proposed conditions HEC-RAS model was consistent with the existing conditions model, save for the
geometry of the channel through Block 5 to the fairway downstream (between cross section 413 and cross
section 249). The proposed conditions cross section locations are illustrated on Figure 5. The modifications
made in this reach are described below:

e The channel was realigned north of the existing channel to avoid future development on Block 5,
aligned with the downstream channel east of Cranberry Trail, and provide additional flood
protection for existing development in the area.

o Aflood conveyance channel was provided, exhibiting minimum 1 m depth, minimum 4.2m base
width and maximum 3:1 side slopes. It was assumed that the Block 5 lands south of the
watercourse would be filled in future o accommodate development, similar to previous phases.

e Atrapezoidal low flow channel of base width 0.4m, side slopes of 3:1, and depth of 0.3m was
created in the base of the flood conveyance channel to convey base flows and small storm events.
Sizing was based upon field observation of the existing channel dimensions.

e A culvert and bridge deck were inserted into the model to represent the proposed Cranberry Trail
profile and crossing culvert. A proposed open bottom bridge (3.6m x 1.6m) will convey flow from

C.F. Crozier & Associates Inc. Page 12
Project No. 721-3505



Brandy Lane Corporation Flood Study
Wyldewood Creek, Town of Collingwood September 2020

APPENDIX C

Hydrologic & Hydraulic Modeling from Previous Reports

Georgian Bay Hotel - West Watercourse Drainage Plan
Tanglewood Report - SWMHYMO
Blue Fairway Existing Conditions HEC-RAS
Blue Fairway Proposed Conditions HEC-RAS
Blue Fairway Pre-Development West Watercourse Conveyance
Blue Fairway Pre-Development West Watercourse Floodplain Characteristics
Plan
Blue Fairway Post-Development West Watercourse Conveyance

Crozier Consulting Engineers
Project No. 1535-4897
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START TEERO=(0.0], HETOUT= (2] STORM= (0],  HRUN=[0}
| ) - atorn. filenams, one per line for NSTORM timw
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Ares 1100
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CALLE NASHYD (G=[1], NHYD=["1100"), DT=[S.0]min, AREA=[5.5] (ha)
LA (U) (oms),  CRAC [T1), JR=(5) (s,
H=(3], TP-[0.74]hca,
RACHEALL-l , , . . li=m/hel, ERD-
s Lo e - SmeEEsssARnIRmS 1
ROUTE CHANNEL LDoutl= (2], HAYD=[2100), 10in=[1

RO (5) fwun),
CHLGTH=[450) CHSLUPES [0.03] (%),

FRSLOPE- [0.5] (¥},
SECNUN=[1], NSEG [3]
( SEGKOUGH, SEGDIST (mi)=(0.060,9.0 0.04¢,11.0 0.060,16.0)
{ DISTARCE (m), BLEVATION {m))=[9,1.9)

“rs avaresaans wranee

Area 1101 - Goli Lo . r
Crarrrrrerraaasaas sausan
CALLB NASHYD ID-(1), BHYD=["1101"], LT=(5.0)mn
DWE= (0] (cms), CH/C=[TL], TR=[5](=wm),
B (31, TP [0.63]hes,
RALNEALL (., , )(esfhe), END -1
(1 TR Rty e (o) e caneneasiiad
ALD HVD lD:un (31, Nve-13100], 103 to ndd [1 2]
o, it ] = g et e S e e e N g ~RuRES i
ROUTE CIANNEL luaut-i?]. HHYD (2101], Jonuu(ll
ROT=[5) (man
CHLGTH= [300] {m], CHSLOPE=(0.05] (*),
FPSLOPE=[0.5] (4),
SECNUH=(1), NSEG-[3]
i H, SEGDIST (8))=[0.060,9.0 -U.040,11.0 0.060,16.0]
( DISTARCE {m), BLEVATION (im))=[0,1.9]
4 D 1. J]
{1 YO arremsmrajmerasa

Pgrsrarararesisaans o

52%nm dia. pape Liem goll course to d-wlq.-ml
wae .

T REETEEE ShesesssrassariaEaianreaniNaresseRaite

Thout=[4],  HHYD
ROT- (5] {errs)
TABLY. of { OUTFLOW-STORRGE 1 values

Hl.lbﬂl. 1Din (2],

{cm=} - \]H mni
0.0, 0.0
0.0200 . n 001

0.0600 , 0.00%
0.1700 , 0.012
0.2600 . Z.387
0
0

L3000, 2.747
- . il
.I....”.....,nu- s

*dhrca 1102 llnvlv rantlr Ressdonzial
" . I

emaseramrerererdstisteaatinsTaR TR Rty

an), AERA-[20] (he),
b0) (ens), LOSS={2),

‘ALIB STANDHYD 10s(1), WHYUs[“1102"), DT-[5.0)(
XEMP=(0 19), TIMP=(0.30), DWF=
5C3 curve nusber CN°(65.2],
Pervious  surfaces: IAper=(5.0] (m), SLEP=(2.9] (%)

LGP=(40) (m}, MNP [0.050), \cpn[u un] gmi
Impecvicus surfaces: 1Aimpe(1.5) (mal, suvl-lu 5] (%
LGI={700] (e, MiL={0,013], SCE-[0.00] (m
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T vk a2 ey e s )
AL HYO 103 to mdnu 1
o0 e

*dAcea L1053 mhouses and Pond
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ageras weras
ROUTE RESERVUIR Ihouc~|9),  WUYD={40ul), IDin=(3],
KDT=[§) twmin),
TABLE of { OUTFLOW-STORAGE ) values

srraviesrraey Erarerasies

(ens} - (ha m)
(2.0, 00

( 0.9047 , 0.0322 )
( 0.0123 , 0.1412 |
{ 0.0155 , 0.2243 |
{ 0,060) , 0.314L |
[ 0.1325 , 0.4582 |
i 0,1500 , 0.5605 |
[ 0.1500 , 0.7602 |
[ 0.1500 , 0.U3d3 §
[ 1.2887 , 1.1717 ;
[ 2.1560 , 1.3098
[ 1

4.1500 , 1.4506
1

o . E
HOUTE CHAHNEL Tbout (4], NWYD=(4002), IDin=(9}.

LO136>
001372
00136
00139>
[T TR
0014l
00142
00143
COTAd>
OUER
00145
60147
o0144>
00149=
00150
¢0151>

00152
CoLS3>
G0151>
(R ETH
U156
w157
CO156>
[EUEPE
001605
CON61>
162>
vOLE3>
0164
0ULES>
0a16E
G167 >
00168
00169>
60170
001712
©0172>
00173>
00174>
00175
6u176>
00177>
L7
00179
00160>
00181
0L1B2>
00183>
ole4>
00185
00186>
00167
anlas>
601693
00190
00191>
00192
V01935
00194>
00195>
00196
00L91>
00196
00199>
00200>
0201z
00202>
00203>
00204
06205
00206>
00207
00208
00209 ¢
002105
0oz11>
006212>
00213>
Q07 14>
00215>
o0216>
voz17>
[TESVTE
ubz19>
oe220=
00221>
vo222>
00223
00224
00225
00226>
00220
unzze>
062295
002302
00231
00232>
0Q0233>
00239
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00236>
©oz37>
002382
002352
00240
00241>
00242>
002435
00244
00295
00Z46>
002472
n0246>
00249
00250>
00251
00252>
00253
002549>
00255>
002562
00257
056>
002595

00260> 4=« -~
CALIB STANDHYD

00261
an262>
00263
D0264>
00265
Wo2ie>
Q027>
00268
Q0265
00210>
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iD=(9), WIYD-["12007), Dt-lf! O

RAIHFALL ( « + + o+ limm/he) , END--1l
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RDE=(5) ),
CHLGTI=[2400) (),  CHSLOPE {0.91] (7).
FOSLOPE-(0.811 (1,
SECHUN- (1), s3]
GROUGH, SEGDIST (1n}=(0.360,0.75 -0.045,2.25 0.060,3.0)
1

DISTANCE (n), ELEVATION tm))-(0,1.
[1,0.75)
12, 0.25)
[3,0.15)

S
wree

sesssasrnantan

i), ARBAC (103] {hal,
AIMP={0.21], TIMP=(D. 3%}, DWrs[0.00]) (en3), LOSS (2]
SCS cutve nusber CH=190),
torvious  sucfaves: [Aput=(9) (me), SLEP~[2) (&),
LGR=(45) {m}, MNe=(U.250], SCP=(0.00) tmu
ervious surtaces: IAdasp=(2) Uwal, SLEE=(0.5) (%),
LG1~{L300] {1}, HNI=[0.013], SC1={0.00])¢
w.lmm_l,«l. ¥ @ s iul. P'!U)‘-l
zouu:—(ul,
RDU=[4] (man},
TABLE of | UUTPLOW-STOPAGE ) values
temya) - (ha-u)

NHYD-[012¢] [Inh*l‘”,

END

|
1Douts= (3], RIYD~[4003), Ivin=(8),

ROT=(51 (ean) .
CHLGMI-[L100) (in), CHSLOPE=[0.73] (%},
FPSLUPE-(0.73] (1),

SECNUM=(1], NSFG=(1]

{ SEGROUGH, SEGDIST (m)}-(0.045,9 )

{ DISTANCE (m), ELEVATION (m])= lﬂ 2.5]
(5.5, 1
(9,2.5}

- =
10=(9], NIIVD‘E"I«.I["], D’rﬂ(5 0] tmin), AREAN (53] (ha).

KIMP-(0.21), TIMP=(0.3%], UWF=[0.00] (cms), LOSS=[2],
5C5 cucve nwsber CH=[64.7],
Pervicus surfaces: IAper=(5) {mal, SLPE-(2) (%),

LCP=[45]) (m}, MNE-(0.25%0], ‘iCl‘"ll) RUTHITY
Inpervicus surtaces: TAinpe lZI:nm), SLPI=[0.5] 1%

LGL- [900) (r), MN1=10.0L3), .,LIZIU wojim
RAlNPALL-\ « ¢+ s ltem/hel . END=-1

1Dunk=(8), NWYD=[0121),  IDin-(9]
ROT= (5] (min),
TABLE of { OQUTFLOW-STURAGE } values
fcmsl - (ha-m}
[ .00 , 0.0}
1 0.25, 0.6)
[ 1.50, 1.55)
| 4.65, 1.65)
END

1
Theu-12], WHYD=14005), [D3n=(31,

KOT-[S] (mrin),
CHLGTM-[700] ()}, C

APE=10.71) {x),
FPSLOPE=(0.71) (%),
SECNUM= (1], NSEG=[1]

 SEGROUGH, SEGDIST (m))=(0.045,9

( DISTANCE (m), ELEVATION (n))1=10,2.5]

LL=[5), HHVD=("1202"}, DT«[5|min, ARER
DRE= (0] (cos),  CH/C-[G6B], TA=(6.7) (mm)
N=|3], TP=[1.24]hea,

ARINEAUL=(, . . . JWmafho), eNDs

ll‘) un.n[ll NHVDM[U‘JDH, 10y 1o .ll](i-[i 3.4, ‘Ii

10-121, uarn-["lauu"], DT~ (6. 01 tminy, AKEAS(16. 7] (hal,
KIMP= (0. 15], TIME-[0.25), DWP=[0.00) (cms), LO3S=(2],
SC5 curve number CH-[65]).
pervious  sucfaces: IApers(C) (vm), SLEP=(0.5
LGP=(45] {m}, MNPu(0.250), bCP [0.00] (mu
Inpervacus surlaces: 1Aiwp=[Z] (mn), SLEI-(0.5]1(%),
LGT=[1200] (m), HNI-[0.0131. SCI 10.001¢(

1-(91, Nurn-(“iauu J, OT-{5.0) (man}, ARBA=[1T. 7|(hu)
XIMP=[0.21], TIMP=[0. Jbi. DWE=10.00] (cms), LOSS=|2]),
5CS curve nusber CN-[65
Pervious  surfaces: IApur=(6) lew), SLEP=]0.5]
LGP=(40) {m), HND=[0. zso], ”LP [0.00) (s
Impecvious surfaces: LAlmp=[2]) (mn), SLEI (0.5](%
LG1=(1200) (m), MNI-(0.013], SCI=(0.00)(
. Jieafhe) . ENDs-1
= P S S A B S i
1bout=(9], mi‘m-(ﬂldo), lmn-lﬂl,
RDT=(5] Gmand,
TABLE of ( OUTELOW-STORAGE ) values
(eins) - tha w)

uuyu-imuq], D8],

RDT- [5) (i .
CHELGT- esd] (m), CHSLOPE=[0.67] (%],
PPSLOPE-[0.67] (3),
SECHUM=L1], NSEG=(3]
( SEGROUGH, SHEGDYST (@i)=[0.060,0.75 -0.045,2.25% 0.060,3.0)
{ DISTANCE {m), ELEVATION (m])=(9,1.25)
(1,0.75])
[2,0.25])
[3.0.75)
(4,1.25]
10=[4), NHYD=("1401"), um-lslmln. AREAulzz 3) thal,
DWF=[0) (cms), CN/C-[70), [A=(5)(rm),
N={3], TP=(0.84)hrs,
PRINCALL={ , , . , ltma/br), FEHO=-1
ID-(6]. HHYD2["1500%], DT-[5.0){mn), AREA=14.4]) tha)
KIHE=[0.15), TIMP=[0.30], DWF=(0.00] (cms), LOSS=[Z],
S5 cuve nokber CH=[73],
Pervicus  sutfaces: lhpor=(7) ten), SLEP=[0.5](
LGPa[45) (m}, MNP=(0.250], srp (0.00) (ua
Unpurvious surlaces: 1ALmp=[2] (), aLPI ~10.5
LGI={325) {m}, MNI=(0. 01]], :lelo 00} im
RALNEALL=L , , . 1imsrhel ,  BHD=-1

Il.uun (2), Nnmnlouuzl, 10s to add [2,3,4,5]
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00272> CALIB 5IANDHYD w-{ﬁl VD= ["1600"] w—(‘; a) |mnl, ARER- [li 5} (hal,

00273> CIMP=[0.15), TIMP={0.35]), UWF-[0.00) tcms), LOSS-(2),

00274 3¢5 cupve mamber CH-(73],

002155 Pervious  sucfacas: [Rpar=15.5) (i, SLEP=10.5) (%),

[TUER IS LGP={45] (m), MNP=]0.250], n(p-lu 00) tm
00211 Impecvious suifaces: IRawp=(2) (ma), SLPI=[0.5} 1%

LESTH L61=[300) (m), MHI-{0.013), su (0.00) (m
00279 mmrm,rl . . Hua/hr} END-

00260 *a--c e | T itk 3
002813 CALIE HASHID =161, erYlJ = nuo'|. Di-[5.0nan Aw.»lw o1 thar,

LHF= (0] (cms), CH/C=[50], IR (13.1) (mm),
He{3], TE=|2.59)hxs,
RA:NrnxL-t PR Itnmfh:). Ewnn-l

ID.nu\ Ill. NIIYD (JUIZI. llh (353 .tdd [l Z 6, dj

.74 L’&U\

VO LR foout~(1], KHYD={0003}, 10

ROT=[3] (manj,

TABLE of { “UTELUW-STORRGE | wvalues
{ems) - (hu-m)

=(7],

00303> *4-- - Rt EE smmancee ea=mas =
00304> CALLE STANDHYOD 10 (2], Rl [*16004) , “bi=15. 0} (mam), AREA=(277] tha)

00305 KIME=[0.12), TIWP=[0.21), DWe=[0.00] (cms), 10SS=(2),

00306> SCS curve nonber CH-[68],

auinis Porvious  sutfaces: JAper=[6.0) ima). 3hePel.2511

G030 LGE=[95] (i, WUP=[0.250], 5cr-[0>¢0]|na
003093 IigeTvious surfacas: u\uap—lznul. SLFI=(.5} ¢V

00310> LGL=[500) (w), HN1=0.013], Acl-lﬂ.uol{l
003113 :v.nuu.n | A Hnlh:l A u.' --1

00312> 4N seerwm—-=— - mmecsecsssmssssscisRssaRrmsscenenmtodidane i
00313 CALTB STANDIYD a); “Mep=1* 1601 ‘], DI=(S. 0 miny, nnznu(lx I](hal

00314> XIMP=[0.15), TIHP=(0.25), DWE=10.00) {cws), Losu=(il],

00315 CULVe number LN {561.

00316> Pervious  surfaces: Lhper=16.0)(ma), SLEP=(.5](3),

00317 LGE=1E€5) (), MNP=[0.250], anps(n 00 (ma
[IEST B Impervious surfaces: IAdmp=(2) (map, SLeT=(.5](

003192 LGI=[600]) {m) , HNI=(D.013). SCIH[O.BDIlu
00320 nmurhll-=l e e & . luswihrl o,

003215 SN-=-en- S skt P S A R PP B B e
00D322> AR HYD 1D5u7=|i|, HHEDT10004], 103 Lo auunlz 3] N
Q03235 Ihmmm-- i rremmemfem e masaa sues .- B T oot |
403247 ADD HYD , NWYDZ(0003] 103 to adde(l,4

003255 Ah--- . - meetssecesemeaeaeen ]

00326> f]Hl“Il

[EL 6

0035 1>
00356>
06359
00I60>
00361>
o3z
00363»
00364>
00365
60366>
003675
00368>
00369
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Qo001
wiouZs
Yoou3>
QUED >
00004
VOUUB>
00007>
[ITDEE
[LLTER
wouLY>
Goo1Ls
QUL
00013
coulds
[EGTER
Lol6>
00172
[OOTE
000192
[QHPAE
006021>
guoz2 >
00023,
ugu2d>
G028
VU026

000365
09037
noosY>
o3

000405
uGual=
00ug2s
00043
00044z
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00046>
w04 s
00048>
000495
00050
00081
00052>
0U0s 3>
0LOS4>
0LUsS5 >
0C0b 6
000s7>
00056
00050
VEoB0>
00061>
00062>
000635
QoU64 >
00065>
00066
00087
Uo0EY>
J00E9>
oouI0s
00071
LTI
00073>
ou14>
00075 >
[y
060677>
00078
Vo079
00080
000B1 >
Q0082
000835
00004>
060853
0oooe,
00007>
00006
GOuEY
aougu>
QU0YL
LTS
0U0u3>
0009 4>
00095>
20096>
00057
000>
00089
001005
00101>
00102>
00103
GO104
0i105>
00106>
Qol0i>
40106
00109
01103
001115
ol
[TES
VOLlax
ouY15>
601G
0011 />
00110
501192
Go120>
001Z1>
oGlaz>
001235
00124
125>
00126
00127>
00126
00129>
001302
00131>
00132>
0013
001545
001353
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5.50 L044 Na datc 1 Z 11.96 wn/ia
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--ARER----OPERX Tpeakbate hhica - - R.V.-R.C.
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GOL:60DY - ARER----QPFAK-Tpeakate_hh:imm----R.V.-R.C
CALLB NASHYD 5.50 100 Ho_date 1242 18.66 .315

QPEAK~TpeakDate Rl
100 Ho_date L
074 Ho_date 1

w----R.V.-R.C.
16.66 n/a
18.66 u/a

ROUTE CHANEL
(RDT= €.00] cut<- o

an

[Lfs/n= 450./ .050/.040]
[Vmaxn= . 191:Dirax> .184}
P S S D T R L LR TR R T TR PP TR
Ihres 1101 olf Ceurse + rear yacd:
Hrrrerusrizararistaraasaeatraratere [EEPTTTre
0010005 - - -1 FEAK-TpeakDaic bhinm = K.V.-R.C.
CALLS Nnburﬂ 0 £.30 L1258 Nu_date 1e: 1. 66 315
(CH= 7i.0: H= 3.00)
(Te= L 63:07Ts 6.00)
memreees = em L UZHHD - =, RREA---~QFERK-TpeakDale_lhium----K.¥. R.C.
nYp 01: 6.30 129 Mo _date 12:30 18.66 nfa
o0 5.50 074 No_date 18.68 nfa
(DT - 6 00}  SUM= nfa
D012 0QUT === mmmmmem e

FOUTE CHANNEL => 0, n/a
IRDT= €.00] out<- 9, 18.66 nfa
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[LUSS~ 2 (- o& 2)
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001:0010 - === LD RILY| REN-- - -QUEAK-TReakbate uhirgs- --R.V.-R.¢
ADU HYD 01:1102 20.00 1.073 No_gate  k2i0v  Zo.2t
vood 11.80 159 No date  13:
(UF £.00]  SuM= 03:00310) 11.80 1,095 No_date 12
1 Civares raae P rres wer canns
Phrea - Townhouses and I’vml ks erre RUDED 0.3 ha AREA L1053 FER NVCA
- ADEED 0.3 ha ARER 1105 PER WYCA

tA 1109

- ADDED 2.9 ha AK

asre P

- Flow From Existing Resldence Area and Groen Spac

% ha ARER MOVED TO AREA 1103 PER HVCA
Chereessstantiantansranennas

#Ares 1105 - Hounlain Read Ditch 0.3 ha AREA WOVED TC AREA 1103 FEK NVCR

Hitrvenetanrereinnties dreverreraeirerany vessssesrrareanns

REOND

K KVCA

Whrea
¥ALCa

Along HJuululuRJ

Mrissssrrasarasnienssanes

-

sesvasans

RESE|

0010031~
ROUTE

-~ QPEAK-TpeakDate_hh
1.055 Ko_date 12

WOIR -

23.44 ala

i1.80

[kiiTe &.00) out<- 09: n? Nu_}lal: 15:24 23.14 afa
lHK.J\.v\J;HI. A262B+00)
901:0012~----~--~-~ ~ID:RHYD - <= ARFA ---QFEAK-TpeakDate_hhima----R.V.-R.C,
ROVUTE CIANKEL -> 09:004001 i1.40 117 Ko _date <4 23.44 nla
IRDT= 6,00) out<- U4:004002 3160 -112 No_date 16:48 23.49 nfa
[WiSsnm 2400.7  9)0/,04%]
15:tmaxe 317

A T T R T L LI L LT T T T e P TP R P PR STy

QPEAK-TpeakDate_hh:ra
3.245 Ko _date 112

NREA-
103.00

001:0013-
CALIB STRNLIYD
[XIME-.21:TINHP -
[LOSS= 2 :CH=
[Pervious
(Inpervious

-R.V.-R.C
23.66 .399

LPP=Z.00.LGP=
2.00:51P1=

49. :HHP- . 250:5CP=
L50:LGI=1300. :MNI- . 013:5CT=

GoR:MLg--- - —-ee === RRER----QPEAK-TpeakDate | llllo[l'\" “R.C
ROUTE RESERVOIR > 09:1200 103. 00 3.245 Ho_date 23,668 nfa
(ROT= 6.0U) cut< 05:000120  103.00 971 Ho date 1 23.68 w/a
(MxSEG ed- 10456801 )
- ~EDiNIYD- - == ==~ RREAR- - --QPEAK TpcakDate h R.¥.-R.C.
LN.AhN)‘.I. ~> 08:000120 103.00 97) No_date 1 23.68 nfa
] t<- 03:004002 103.00 L9277 He date 1 23.68 nla
730/.045)
------- AREA----OPEAK-Tpeakbate -B.V.-R.C.
©3.00 2.473 Mo date  12:06 26.25 .443
5.00: SLBP 2.00:LGP=  45. M
rpernous . - L3i= 900

001:0017-
ROUTE RESERVOIR 1.1 a0
{RDT= £.00] out<- U €3.00

{MrSLoUsed= 0101500}
COL: 0018~~~ -

-AREA=---QPEAK-TpeakDate_hhiss----R.V.-R,

ROUTE CHANNEL 300 .52C No_dale 13:24 26.25% nfa
(RUT £.00) cur<- O ©3.00 13:42 26.2% nfa
{L/5/n wno. /s H1as
(Vmax . T10:Dmax-

L = =RRFA QPEAK-TpeakDate hh - RV -R.C.
woz0T > CALIB NASHYD 21.00 .220 No dace 13:1p 16.07 .2n
204> {Ch= @8
00209 [Tp= 1.

@0210>  001:0020 - - ARER-- - GFP.AK ipeakDate hhimm--- K. V -R.C.
G021l ADD HYO 63.00 17 No date 13:492

062123 103.00 .9:7 Wo date  13:42

00213> 3160 2112 Ko _dace 16:48

00214> z1.00 .220 Ho date 13:10

00n215> (UT= 6.00) 218 .€Q 1 704 No date 13:42

006216> ©€01:0021- AREA fpea 2 L
002172 CALIE STNII)N‘(D 16.70 No_dace 12:12 22.7% 484
ooz1e> [XIMP=.1

00219> [LOSS= 2

00220 [Fervious LPP= 30 LGRS 45. :MNF=,250;5CP- «0)
uo221> [1apscvious : ?‘.ilt S1PYs . S0:LGI:1200.:MN1 .013:5CT- o)
00222>  001:002¢------- - -0 FREA----QPEAK-TReakDale_hh:r .
0e223s CALIB STANLHYD 04 1. 856 Ho_date 12:12

00224> [AIBP=.2] T IHP=.35)

00225> [LOSS= 2 N= &5.0)

00226 [Fervious ares: lhpec ¥ LGP= 40, :BHP=.250:5CP= .u)
06227> [lmpervieus  area: IAigp LS0t1LGI=1200, (MNT=,013: 0]
0G2ze>  (01.0023- - H “RREA--- QPEAK TpecakDate hhimn =Kk.¥.=R.C.
wn229> ROUTE RESERVOIR -» 09:1400 7.0 -5596 Ho_date 12:12 26.02 nfa
00230 (ADT- 6.00) wuk< 08:000140 1.0 2177 Ho_date  13:30 26.02 w/ia
00231> |Ht..vtoUsdd‘ 1645k100]

00232> = =10 HRYD- === - -AKEA=---QPEAK-Tpeakbale_hhtwa--==R.V. -R.C,
00233 Roun: CHA A => 08:000140 17.70 2177 Nu_date 13:30 26,02 w/a
00234> (RUT= G.00) out<- 03:004004 17.70 175 no_date 13:427 26.07 n/a
00235> 450./ .670/.045)

00236 -570:Dmax- 393}

0u237> 001 -=-ID:NNYD- =~ -ARBA- -- -QPERK-TpeakDate_hhima----R.V.-R.C.

CALIB NASHYD n4:1401 22.30 356 No_date 1z:46 18.07 .305
(€= 10.0: N= 3.00)

(Tp ALl = 6.00)
001:0026--~ =-- =1D:NHYD-~-- ARER--- -QPERK TpeakDats_hhima----R.V.-R.C.

CALIE STANDHYU us:1500 4.40 .170 Ho_date 12:00 2T.21 459

[X1MP=. 15:T1HP=. 30)

[1LOSS= 2 :CN= 13.0)

| P<Lvaous atea: IApers 7.00:SLPP- ,SO:1LGP- A5.iHNP=.2

|Em:crvluur are IAimp= 2.00:5LPL- .50:LGI1- 325.:HNI=.013

QoL:0027%- - e TD:NHYD- - -~ ARER- QPERK-Tp1 :
ALD HYD 02: 000002 16.70 .352 No_date 12

002492 + 03:004001 17.70 L 175 Ho_date 13:42
o02sas + 0a:140) £2.30 L350 He date 1z:48
00251> t H «170 Ho_date 12:00
00252 (or= (-.dll] Bl LB887 No_date  12:
00253> 001:002f-- - -~ Y QPEAR-TpeakDate_hh:a .
U0Z549 CALIB STYARDETL ﬂﬁ.lu(du a.50 .384 No_date 12:00 ZB h‘Z LA0B
00255> (XIMP=.15:TIHP=.35)
00256 {LOS5= 2 :Ch= 73.0])
V0257 {Pecvaious area: TAper= 5. 50:SLPP= .50:0G0= 45, :MNP=.250 L6)
00250 {[mpervicus Ihamp= 2.00. WLP(- LH0:LGEI= 3U0. :HNY=.013 .0)
00259>  001:002% (D: HHYD- =~ -~ -~RREA-- - -QFEAK- Tpeakitate hh:ipa----R.V.-R.C
002602 CALIB NASHYD 08 L700 40.60 129 No Jate 1512 9.27 .1%6
00261> [CH= SH.0: H= 3.00]
002622 (Tp= 2.5 nr- &.00)
00263>  001:0030 e =T HHYD QPERK-TpeakDate_hhimm---=R.V.-R.C.
00264 ADD HYD 01000001 21600 1.709 NHu_date 13 42 23.66 n/a
BO266% +  GZ:000002 6i.10 -AHT Ho_date 22.32 nla
DUZGG> + Ga:riene 8.50 L3304 Ho_date
00267> + A 1700 40.Gn -129 Ho_date
QUZ6B> (UT= 6.00) SUM  07:000002 3z8.40 €.190 Ho date
002R9> & 4.11 x 1.4 A
002702 001.003)-- QEEAK-TprakDate b

CROZIER & ASSOCIATES INC.

File

Tanglewood, 146-2632



002713
00212>
00273
00214>
00275>
90276

00217>
00218>
002795
60260
00281>
60282
00783
00284
085>
00256>
H02ET
00zEd>
002693
00290
00291

QU303

C.F. CROZIER & ASSOCIATES INC.

ROUTE RESEPVOTR -» 07:000002
(RUT= €.00) vut<- 01.000003

oUseds. LTE9E+01)
L0:RIYD -

TANDHY D 0211800 27,70 .532 No_date 12
Ihp=.21]
[Loss- 2 He 06.0]
[Pecvious atea: lApers 6.00

[Impervions  agea: Ihimps
001:0u33-

CALIB 03:1801
[XTHP=. iHP=.25)
[Loss= 2 .0

[Pervious atea: lAper= 6.00:SLPP= .50:LGP=  65. :HMNP=.250;
IMnp= 2.00:S5LP1=  50:LSL= 600. :MNT

[Tsporvious

ADD YD
03:1601

24:000009

—memmes s ea s LDINNTD- -~

AbD HYU 01: 000003

b 04:000004

(DT= 6.G0}  sSUMe  05:000005

+
(DTe 6.00] SuUM-
VOL: G0 d5-~

G01:003%-
FINI

EEET R R TR

WAHNLNGS

simulation wded on 2007-05-21

= LD NIYD-- -

Sl WERAK-TjeakDate_

24 21.79 nfa

323,40 2.406 No_date
24 21.79 nfa

326. 10 1.345 Ne date 1

VR
6 Z1.60 368

ARER- - ==QPEAK- Tpeakbate L

-2 PKBR- -~ -UBPAK-TpeskDats_h:mm
11.70 318 Ho_dste 12:006

- -QPEAK-TpeakDate hh:va
532 Ho_date [

+310 No_date

850 No_date

1.345 Mo _date
.B50 Hu_dale
1.487 No_date

CrsssrEsiserirEaTINene

at 164:21:19

SCS ULTIMATE 5 Year OUTput File

Tanglewood, 146-2632



(J:\...ULTIMATE. sum)

QOO0 1> =ammsmasssanssrsesssnssnrassssssartsrssassintotersassessanmesanmnannmanssmans
GugaL>
Q0003> M M H H Y ¥ M M 00 93 999 azsammaas
00004 > ME MM H H YT m{MH O O 9 9% 9
40005 > H M N HHMHK ¥ MUK © 0 B ¥ 9 9 6 Ver. 4.02
D0006> 3 H H K n ¥ M H O O 9uuy 9999 July 1959
DO6TS 55535 WW MM OH N Y HooH 000 9 F]
40008 > IR R
0QUQL> StoraWater Managesent HYdrologic Modwl 999 998 everccsen
QuolU>
S0011> sassssssstanisrinsinsns
ouulz>  SWHIYHU-99 Vec/d .02
©o013>  servies Gy osinglo event and continucus hydeologic slmulatiol
V0014~ based on the pr iples of HYMu and L1s SucCcessors
400152 DTIHTNO B3 and OTIHYMO-89
wenlesr TR Weraserrraraesiaeis
00017 Sabourln and Associates Inc.
V0016 OLtawa, Onrario: (613) 727-5189
0019 Galineau, Quebsc: (819) 243 wbse
GO0 E-Muil:
0021 tereasasseenriansanianias
000Z3E  brerases RIS R R IR TIRR ]
00L24>  rribake Licensed user: C.F. CROZIER & ASSOCIATES INC [ERREE R
00025> Liitin Collingwood SERIAL#: 3737014 INERETR
LIRS LEERE AR LEZAEAREER RS S R R R R R
6027
GOUZH>  eresesseses rens rreeesraans

P44t es PROGRAM RRRAY DIMENSIONS 14411y

Maximum velue for L0 nurbers & 10

G007 >
QoS8 >
0059>
GOQED>
Qo081
00062>
Q0083
wo0L4>
Q0965
VUGG
00067>
Vo0
00089
UL
V0071~
00072>
0007 3>
00074>
[OD PR
Quole>
[ IvE E
00U G
00079
0ouas>
00ua L
00082>
VOUs 3>
00084>
Q0085 >
0008
000ET>
000BE>
00084
00090
a0
LT DRSS
00UL3s
000Y >
V0095
000963
00097
[T
N009%>
uoluL,
001015
00102
00103
001043
00105>
001062
00107
001062
w0109
U0110>
onlll>
00LLZ>
[ITES
Goll4>
00115
00LLE>
oLl
00118
0oLy
00120
00I21>
00122>
O FERS
001242
00125>
00126>
o017
00128>
00129
00130
0u131>
001325
oul 33>
00139
vo1IE>

C.F.

Maxn. nusber of rainfall points:
er ul Llow POIIIII
™

srarsasssans

an START)

ﬂydlcj(nnh 1oenel frcation nunhnl:. (1= 101

wydrograph refecence nusbera, (6 d1gits of characters)

brawnage arca assccrated with hydzograph, {ac.) or {(ha.j.

QPR Beak flow of siwulated hydrogeaph, ([L93/3) or (w373}

fpeaklate_hnimm 13 the dale and lime of the poak flow.

R.V.: Runoff Volume of slauleled hydrograph, {in) or (ra).

F. Runoll Coelficient of similated nydrograph, (racie)

sus WARNIMG or KOIZ pessage printed at end of cun.

ERKCK  peasage printed at ond of run
vee saes

draaban

e H e e e A AR A e RS AR E BRI EE sty

teassanans

RUR C 000791 .
A T rarerarraneae
* Input falename: J: \HOUAKC |\'¥dnqle\ﬂlﬂ YJ\ULT‘MFHE\UL'I[MIV dat .
* output  filename out .
* Sumary tilename: um .
o U‘i(.l COMmMENtS .
.
Aeresnienins e wreresessianeinns
# Project Name ‘M.(‘u,mqu! Project Nuwber: |146 2632)
4 Dale ¢ 05-02-
§ Hodeller N v.mm.,
¥ Cengany : C.F. Couzier b Asneciatus N
b License # @ 37137016
.
¥ scenarior ULTIHATE CONDITIONS
L
b Updaves March 2007 as [ellows:
L] al S¢S ra:nfall per Collingwood IDF (Owen Sound MCE Station)
" L) Update CN values from MTO to NVCA guldelines
L] <) Lunped Marr Mills (Tatham) catclaents
] d1 Calctunents ufs of Georglan Tiarl rowted to Cranberry Marsh
) =) Update raling curve of Marsh ourjet per reviscd HEC RAS
L £) Parlial cvercontrol of catchments u/s of Georgran Trairl
(]
IR L Rt R T R D PR T T PP PP T TP PR P Y
KUNH : COMMAND ®
L B cemememesemcssssssssssrssasers
START
28 0 brs on ]
7 tI=inperial, Z=mecrric output])
[HSTORM= U }

* 010-YEAR

HASS STOPM
Filoname = J:VKOCANC- 1VTangle\010-Yr\ULTIHATENSCSZAHIT . st
= £4 hour SCS 1 5TOCM BAss curve
0:5DUR=  24.00: PTU!‘ ©7.70])

. pher

Bewbiaeis

" rranaes
[ LR SOMATR HILLS CATCHMENTS®
' rerranee sranseesrany

PEEEEE

#nrea 1100 - Goll Courae ¢ goar yards

grecienes Fassasasansl saaasasnsenssaniany

021:0003-- ~QPEAK-TpeakDate_hh:wa R.V.-R.C.
CALIB HA: . 2127 Ho_date 12:42 23.62 349

ITp=  .73:0T= 0.00]

o - == ===ARBA~ PEnK—Tpuaknaanuu:mh———
HOUTE CHANNEL -2 & 5.50 L1127 Ne_date  12:42
ALT= 6.00] out<- O, 5.50 L0986 No_date  13:00 zJ 62 nfa

LISt 450,/ OJW' 010]

{Vnax= .Z1Jiloan=  .209)
R P P TR T T T P P TP T P P PR P P PP T PP
NAagea 1LUL - I Course ¢ fear yards
yreeet . . Veaae
0010y~
CALID HASIYD
71.0: i 3.00)

o s
~QPEAK-Tpeakbate_hhimm----K.V.-R.C.
€. 30 165 No_date 12:30  23.62 .349

.30 165 HG _date 12:30 2 n/a

+ 5.50 .09¢ No_date 13:00 23.82 nfa

[bT= §.00] SUM= 11.80 (244 No_date  12:42  23.62 n/a

001:0007-~-+ =~=recus 1 B AREN----QPEAK-Tpeakbale_hhipmu--=-R.V.-R.C,
ROUTE CHANKEL - 11.80 <244 No_dale 12:42 23. 6

n/i
IRDT < ©.00) aut(- 11.80 220 No gate 13:00  23.%Z nfa
(L/s/n 300./
[VEETS 2

3 saese
Fszhom dia. pipe Lrom gell cousse Lo devalc
qeere e T S T LT LI IIL

Dd1:0008 =hRER~ WPERK-Tpeakbate_hh:mn-

areranas

Srasssans

R.V.-R.C.

lD.hHHJ-

00136
DDIEY F)
unlie>
00139
00140
00idls
00142
001432
(U R EES
0G145>
[ R T
00147>
AG148>
V01492

'
¥
]
¥
L}
¥
Lt
¥
i
1
L}

1
}
?

LI DL
00190>
u0191>
QU192
001932
00194>
00195>
0014562
U197
001906>
00193>
00200>
Q201>
Gnz0z>
Q02032
00204>
005>
0020¢>
00207
00208>
00209
0U210>
006211>
00212>
00213
U214
002155
0ULLG
00217>
vu218>
002195
0y220>
0g221>
00222>
00223>
00224>
00Z25>
Q0726
U227
OUEAB)

00269> #
002702

| SCS ULTIMATE 10 Year OUTput File

ROUTE RESERVOIR -> 02:002101 1180 .220 No date  13:00 23,67 n/fa
(RDT= 6.00] cut<- 04:004000 11.980 170 No date  13:36  23.62 nfa
(HxSteUseds. 2255R-01)
Franrene wanen

a 1102 - Single Family Resiaential

< e me - ADINNYD-- - - ARER
TANOHYD 01:1102 20.00
(XIMP 15 TIHP+. 36)
[LOSS= 2 - 05.2)
(Prsvicus arwa: IAper 5 00:SLPP-2 00:LGP= 40, :MEF= 050
{Inpervious  area: IAimp- 1.50 3LPE LGI= 700, :MNI=.013
UD1:0010-- ~=emmmm e <= 1D: NHYD- - -~ -~ ~ARER- - - -QPEAK-Tp¢ AkDare_bh: sv
ADD HTO £11102 20.00 1.332 No_date  12:06
b U4:084000 11.60 170 Bo_date  13:36

UT= B.U0] s oolloy 31
bessesians saasasssansaasiantan
hewa Li03 - Townd
Acea 1103 ADDED 0.3 ha AREAR 1105 PER
hoea LIO3 - t\DDUb t 9 ha AREA ll(l-l PER

heea Li04 - Flow From Existing Residentd

B B L LT L T R e P T T T

60 1.364 Mo dale

&

R T R T R P

sas ated Pondd S ieeed ADDED 0.3 ha RREA 1105 PER NVCh

HVCA
NVLA

cderiesssielsatenatastanariasssanstans

@ Area and Greeh Space ALGHG HOUnTainKd

Acrea 9 ha AREA HOVED TG AREA 1103 PER NVCA
aes T T P T P PP T PP TP PP Y
Acea 1105 - Moustain koad Ditch 0.3 ha AREA MOVED
e R T R A R R
FUND
T T P LT L T LE L L T T T PR P TP P TP PP
1 ~IDIHIYD= ===~ ~AREA-=- - QUEAK-TpcakDate hhiwm - -R.V. -R.C.
ROUTE HESERVUIR -> 02:0031C1 31.80 1.364 No_date 6 28.1% w/a
(RUT 6.0G0) oub<- §3:004001 i1.80 S143 Ho_dake 4 20.79 w/a
[HxStobsed=. 51996+ 00)
901:0012---- ~TD:NUYD === --AREA ---QPEAK I[peakDate_hh:mm----R.V. -R.C.
ROUTE CHANNEL -> 09:004001 31.80 . 143 No dats 15:24 28.79 nfa
IRUT= 6.00) out<- 04:004U02 31 .80 140 Ho_date 17:00 26.79 n/a
(L/5/n= b"‘i.l / .910/.043)
[Vioa %= maxs 342

EN HATR MILLS

Gassrssrisaias

reranes
001:0013
CAL1B STANDHYD
(XIHP=.21:TIHP
(LOSS= 2 :Ch=
(Pervious area: IApets 5.00:s

LRDT= 6.00) ocut<- ¢
IMxstoUsed- 1221E+01])

AR
103

atco: [Aimps 2.00:5LPL= .50:LG1 1300.:MN1
HYD- - AREA-
FOUTE RESERVOIR -> 09:1200 w3,
001z 103.

T T L L L L LT P P P T PP PP

craraensanns

EEETTTTTRE T e
EA- PHAK TpeakDate hh:msn - R.V.-R.C.
.00 3.970 Ho date  12:12  20.66 .423

PP=2.00:LGP= 45, :MNP=.250:5CP= L0y
(013:5C1- 0]
QPEAK-TpeakDale hh:ma R.Y.-R.C.
0o 3.970 No_dare 1z:12 28 n/a
00 1.310 Ho date 13:12 28.06 nfa

00130018 === ====mmnnen 10 : MY D- - == == ~AREA- -~ -QEEAK-TpeakDaty_lhiws--=-P.V. -R.C.
ROUTE CHANNEL  -> 08:000120  103.00 1.310 Mo _date 13:12  268.6h afa
[RDT= £.00] cul<- 03:004003  103.00 1.251 date  13:30 28.66 nfa
(L/5/ns 1100,/ 730/.045)
[Yrax= .903:Dmax L6931
001:0016 WY D= - === - ~AREA- - -~ QPEAK-TpeakDACw_hhig----R V. -R.C,
CALIB STRNOIYD 63.00 3.277 Ho_date 12196 31.78 469
(Pervious 1Apers 5.00:5LPP 2.00:LGK-  45.:HNPr.25
[Inpervious  area: Tramp= 2.00:5LPI  .50:LGI- 900 :HNI-.0L
001:0017 B L T 1 1R -RREA--~~QPEAK-TpeakDate_hh 3
ROUTE RESERVOIR > 0U:1201 €3.00 3,277 Ny _date  12:06 31,78 n/a
[ 00} out<- 08:000121 ©3.00 .722 No'date  13:12  31.78 n/a
549E4 00
001'0018 - <= - = ID:HHYD - - ARER QPEAK-TpeakDale hhimo-=- -R.V.-K.C
ROUTE CHANNEL > 08:000121 3.00 722 Ho_date 13:12  31.70 wn/a
[RUT™ 6.00] ant<- 021004005 53,00 L1089 Mo date  13:24  31.76 n/a
(L/S/n= 700.7 .7106/.045)
{Viunx
001:0019~ ~RREA - QPERK Tpcakbate hhimm - -R.V. R.C.
CALIB NASHYD : 21,00 265 No_dave  13:l3  20.s81 .304
K- 3.0
——————— RRER- -~ -QPEAK TpeakData_ iy S- RVL-R.CL
ADD 1I¥D 02:004005 ©3.00 L109 No date 13:24 3678 n/a
+  03:009003 103.00 1.251 Mo date  13:30  28.66 un/a
+  04:004002 31.89 - 140 No_date 00 28,79 ufa
+ 0511202 z1.60 285 Ho date  13:18  20.61 w/a
[DT  ©.00] SUM  01:000001 156,80 2.3lv Ho date  13:30  26.90 n/a
V010021 ~=m=mmmmmmmmmm o TDsHHYD- -~ ~ARLA-- -QFPEAK ipeakpate hhin@----K.V. R.C.
ALID STRNDHYD 02:1300 L6710 -914 Ho date  12:12  27.99 .413

[XIHP .15 TIHP=.25]
[LOSS 2 :CH= 65.0]

[Pervacus area: LApers 6,00:5L0Ps .50:LGP= 46, tHHPa,250:5Cra Laf
Urpervious  ac fhiwps Z.00:5L007 50:LG1=1200. (HNI=.013:5C = .0)
001:0022 - Pt TL:HHYD =~ = AREA ---yPEAK-TpeakDate hh:ipa----R.V.-R.C

CALLE STANDHYD 091400 1.

[XIMP=.21:TIMP=. 35]

[LOSSm 2 CN= 65.0]

[Pervicus

[Tmpesvious
23--

IRl)?- 6. ﬂﬂ) out< 68 0\10110
llh:loﬂlld- 2221R100)
4=

: 17
(RDT= G.00) uuL<A 03: 004004 17
[L/8/n-  450.fF .670/. D1.i]

1Aper- 6. uo SLPP

11.70

0 -723 Ho_date 12:12 31.55 .GGG

GE= 40, (HNP=, 250;5CF .0)

.G1=k200. :MNI=. 013 . o)

QP!“AK Tpeakiuate hhimn: -R.¥.-R.C.
L1123 Ho_date 12:12 31.5% nfa

233 Ho_date 13:186 31.5% n/fa

------- AREA- - - - QPEAK-TpeakDate_hhi - ---R.V.-R.C.
70 <233 Ho_dats  “13i18  31.55 wn/a

270 +231 No_ 13130 31.55 n/a

{Vmax 610: Dinax=
001:0025-- ---= ==RREA--- QFEAK-TpeakDate hhimm =RV, -R.C.
CALTB NRSKYD 22.30 .456 Mo_date  12:45  22.42 .33

(Ch= 70.0: N= 3,00]

[Tps .04:00= 6.00)
001:0026 -~ =-=- = ==-=1DiHHY0- = --- -AREA----QPEAK-TpeakDate_hh:ma- -~-R.V.-k.C.
CALIB STRMDHYD 05:1500 4.490 229 Ho_dale 12:00 3326 491

(X1HP=. 15 TIMP=.30)
[LOsS= 2 :CH= 73.0)

[Pervious atea: Ihper- 0:5LEB- L50:LGP L0l
[ippervious  area: TAimp=
00170027 == ==-=mmmmm - LU YD~
ALD HYD U2:000002 4 514 No_date
+ 03:004004 17.70 231 Ho_date
+ 04:1401 22.130 456 No dals
05:1500 4.40 .229 Nou_date
[ri= ©.00) 02:000002 61. 10 L1549 No_date
00110028 - - - 1D:HHYD--~- -~ -AREA- -~ -QFPERK-TpeakDaie_h
CALIB STANUHYD 0611600 8.50 2472 Ho_date

[X1H@=. 15 : TIHP=. 35)
[LOSS= 2 Ch= 13.0])
[Pervious arca: lAper= 5.50:
[1npervious agea: [Aipp= 2.0
001:0029-m = =mmmmmonae 10 HIHYD-

(CH= 58.0: ¥= 3.00]
(ip= 2.59:DT= 6.00)

APEA-
CALIB HASIYD 08: 17100 40,

LeP= . 50:LGP=  45,:HNP=. 260:5CPa 0]
LPI= . 50:LGl= 300,:MN1=.013:5C)= (0]
QPERK-Tpeakbata_hl
0o LLTT Ho_date 1

001:0030 - == =r=-~ ~1D:MHYH- --=-  AREA----QPERK-TpeakDate_hh:ma----R.V.-R.C
ADU WYL 01:000001  218.8¢ 2,316 Ho_dale  13:30 nta

¢ 07:000002 61.10  1.154 do date 12136 wia

v UG 1600 §.50 472 Na date 1 nta

+ 0811700 40.00 177 No date wa

{L7= €.00] SUM  07:000002  328.40  3.365 No date n/a

4.11 X 1,79 CSPA

601:0031- LD:UHYD- ===~~~ KRER-~--QPEAK-Tpeakbale bh:ms----R.¥.-R.C.

'CROZIER & ASSOCIATES INC.

‘Tanglewood, 146-2632



(J:\...ULTIMATE, ,sum)

00211 ACUTE RESERVOLK -> 07:000002  328.40 3.365 No_date 6,75 ola
00212y LRDT= 6.00) oute- V1Li0LOLUS 324.40 1.646 Ko Jdate 26,75 nfa
00273 IHaBLoUsed=, 21238+01}

00274> 00L:UG3Z- ----- - -=-RKEA- -~ -QPERK- TpeakDate e == <R,V =R
002755 CALIB STANDHYD 14 GE€E Hu_date 06 6,89 .397
ou2i6x (ST P

002772 (Loss= 2

002182 rervicus ares: IAper-= 6.00:3LEPs ,25:LGP=  95.:HHP=. 250;sSCP= .U
00276 {lupcivious  area: lAimps 2.00:SLFI - .50:L61= 500

062507  00L:GQ33---=-mvamnn - -~ L HKED AREA- -~ -QUEAR -Tpeakbote

00281 03:1801 11,70 307 No_date

U028 tTIMP= . 25)

00283 (LO53= 2 :CN= ©6.0)

00284 [Fervious arear .00:SLPP= 5C -
002352 (Iapecvious  4led UssLPL= .50:LGL= GO0.:MNLI-.013:5Ci=  .9]
00296>  0D1:0034----=n- tHEXD- - - -~ AREA---- QPRAK-TpeakDale_hhiim-=-- R.V.-R.C
w287 ADO HYOD 21.70 .66 Ho date 1 26.89 n/a
0020k~ 11,76 367 Ho_date 1 6.4 n/a
0235 LUT= 6.00) 1

00Z90>  001:0035- -

1.802 No_date

00291 ADD HEOD 1.646 Ho_dare 26.75
* 1.053 Ho date €1.36
[DT= 6.00)] SUM= 26.81

002992 00110036« -~
FIN1SH

00296> WARNINGS / ERRORS / NOTES

at 16:21:26

ulation vnded on 2007-05-21

C.F. CROZIER & ASSOCIATES INC.,

Tanglewood, 146-2632
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KED HED 6.30 213 do_date )
5.50 <131 No date 1

(3= 6.00) SUH= L2323 No date 121
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SCS ULTIMATE 25 Year OUTput File

ROUTE RESERVOIR -2 02:00/101 i1.ad +293 Ho_udate 12:54 30.35 n/a
(POT- €.00] outc- 04:004000 11.40 2172 Ho_date 1400 30.35 ufa
5358E-01)
T . "
sAiea 1102 - 341
greerissasanaes Yranees sanrraresrraeraarenere serenns
001:0009- - AR OPEAK Tpeakbate hh:na- V. R.Cy
CALIB STAKNGH(D 01:1102 2000 196 Ho_date 12:0¢ 39.27 a0l
[XTHP= . L9 TIHE= . 3E]
[LOSS= 2 :CH= €5.2)
{ervinu [Apers 5 00:SLPP 2.00 40 tHNP=, O
[fopusviv 1.50:5LPT. . 700 iMHI=.0L3
001 0010- -~ E - ~AHFA----QPEAK-TpeakDale _hhimi-=--R.V
ADL HED Ul.llO; 20.00 1.796 Ho_date  12:0u  J39.27
+ 042004000 11.80 172 Wo_date  L4:00 3035 nsa
6.00] SUM  03.003101 31.60 12:04  35.9C nafa
B tassrracastaniaaneeany . tesrusarhaeat caere

Townhouses and kPond ** ADDED 0.3 ha ARRR 1105 PER HVCA

1103 - ADLED 0.3 ha AREA 1105 PER NVCA
Bhcea 1103 Abugb 9 ha AREA 1104 PER NVCA
T P T T T P T T T R PR T TP PP T
BRtea L1049 - FPlow Frem Existing Residence Area and Green Space Along MountainRd
#hrea 1104 -

2.5 na AREA Hu‘ﬁ,ﬂ ‘i‘u .'\.R'Eu 1103 PER NVCA
4asisttaniirasbsinatares Msessiansesitesirresaaattansntanry
BArea 1105 - Hountain koad Intcn 0-3 ha N El\ 3
[hbrehiiaatubtatt rir arara sasenostnatenniaiey ane
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TO AR

B L LLLLLL LR LT R I

Brrseansrenrararsanny

unz )uin- - < 1D NHYD= AREA----QPEAK-TpaakDate hhiws --R V.-R.C
UTE RLSERVOIK -5 03:003101 31.80 L.864 Ko dats 12.06  35.96 w/a
[RDT= & 00] out<- UU-004001 31.80 J150 No dare  13:36 I8 96 nfa
[HASLallaeds . 670TR100)
001:0012-- H RPER----QUEAK-TpeakDate hnirs - -R.V. =K. CL
ROUTE CHANNEL — -> 093004001 31.80 150 Ho vate 13:36 35,9 nta
(RUT= &.U0) wul<- 04:004002 51,80 S150 Ko date  ZL:30 0 $5.9¢ nfa

(L/Sin= 2400./

L8910/
TN 615 Dmax -39

04s]

surrrevrarees .

Peresaaan

HKYD - --—-ARER-- -QPEAK-TpeakDate hhimn -~ R.V. R,
CALTE STANDHYD U9 1200 103.00 5,312 No_date ) 35.30 450
(AIMP=.21:71MP=.35]

(1 2 :CH= 5B.0)

{eervaous acea: IAper~ $.00:SLPP=2.00:LGP= 45, iHNb=.250:5CE= -0)
{lupervious  area: [Aspps 2.00:SLPT= 50:LGI=1300.:MNI+.013:5CI=  .0)

00010014~ -=----- ID:NIYO--- - -ARFA- - QPEAK-Tpeakbate hhina----R.V.-R.C.
ROUIE KESERVOIR 09:1200 13 00 5.312 do_date 35.30 nfa
{ROT= G.00] out< 08:000120  103.00 1.785 No_date 35.30 nfa
[Mx:-wu“u lqtﬁhil)l.l
001:0015 ~RREA- -~ -QPERK-TpeakDate il
ROUTE CHAKNEL 103,00 1.785 Ho date 1
{ROT= 6.00) out<- 103,00 1.710 No_date 1
(L/Sfa- 1100,/
|Vmax 97
0012001 m=m========= == JDi NH L= === ==, AREA----QPERK-Tpeaklale_hiu

CALIB STANDHYD 63.00 4.114 Ho_date 12:

(XIMP . 21:TIMP=.35)

(LoSS- 2 iCN= 64.7)

[Pervious atea: IAper= 5.00 PP=2.00: LGP 15 ~.250:5CP .0}

|lhpe[\!1m4.! TRimp= 2.00 Ple . 50:LGI= 900.:HNI-.014:8CT L0l
GA1:0017-~ - 1D NIYD- - £ UPEAK-Tpeakbate_hh:ma--

ROUTE RESERVOIR -> 0 201 4.114 No dace Tliive e

(RDT= 6.00) out<- 0 L0728 He date 13:08 v 1z n/a

{Hxstouseds. unmau
0016018 -~ LD:NHYD----=--ARER -- QUEAK Tpeakbate hhimm----R.V.-k.C.
ROUTE CHANNEL e H 000111 63.00 SHID fie dace 13:u6 30,10 n/a
(RDT= 6.00] out<- 63.00 .962 He date  13ils 3912 nfa
(L/S/n= 0./
{(Vrax=
~RRER- -- -QPERK-Tpuaklate Nhiwe -R.V. R.C.
CRLID HASHYD 21.00 2374 Ho_dare  13:12 26.82 .343
[CK- 6801
[Tp- 1.
QPEAK-TpuakDale_| v.-R.C.
.962 No_date n/a
' 1.710 No date nia
4 150 Ho_date nia
io0511207 21.00 3174 Ho_date nwa
[OT- 6.00] SuM= 01:000001 ~1p 40 3.199 Ho dute N/
001:002)===m= === “RRER- - - ~yPEAK-TpeakDate_hhia
CALLIE STANDHYD 16. 70 2705 Ho_dare 12:32
(Kinp=.) IHF=.25)
[LOSS= 2 :CN= &%.0]
(Pervious area: Iiper- 6.00:SLEP LGE= 4%, (ML= 250: 0
(1pgervious  area: IAimp- 2.00: 5191- LG =17 L0}
001:0022 -~ -- EAK-Tpeakiate_iihiax H.V.-R.C.
CALIB 8 auunru 09:1400 1 Jn 906 Mo_date 12:12  J6.90 497
(XIMp=.21:
[Loss= 2 H
[Pervicus alea: TApel= €.00:8), 40.; MNP .250:3CF- )
[Inpecvicus A Taiwpe %00 1260, :HNI-.015:5CT= a)
: - 1LIHHYD- P Tpeakbate_hh SRV -R.CL
ROUTE RESERVGIR > 09:1400 17.70 2906 Ho_dute 12:12 39,90 w/fa
[RDT= 6.00) cul<- 081000140 17.70 06 No date  13:12  30.90 nfa
[MxSEcliseds. 2T06E¥00)
00130074~~~ ===+ s JDIHHYD-~-~~- -AREA- - QPEAK-TpeakDate hhina----R.V. -R.C.
ROUTE CHAMNEL -2 CE:000140 1o 2306 No_date 13:12 33,90 nw/a
[RUT= 6.00] out<- 031004004 .10 .303 lo“date  13:29 38.90 n/a
(Lisim- 450,/ .6197,045]
(Vi LEh3i0maxs  ,482)
001:0025- - o= o= 1D HHYD= == == ==, APEA----QPEAK-TpuakDate hhina-- -k.V. R.C.
CALIB NASKID 04:1401 22.30 L5901 Ho_date 12346 29.50 .377
[CH= 10.0: N= 3.00)
lTps  .84:01- 6.U0]
026 ~e = IDNUY D= == e m AREA-- - QPEAK-TpeakDate_bhimm----R.V,~R.C.
ALIB STANDHTD 05:1500 4.40 L2808 Wo _date 12:00  41.28 .52
(XTHE= 15:TIMP . 30)
[Loss= 2 :Ci 13.0)
(Pervious Ihpur= 7.00:SLPP= 50:1GP= 45, MNP 200:3CP. 0]
[Inpervious IAmp= 2.00:5LF1= .50:LGl= 325.:MNI-.013:15CI-  .0)
001:0027 TNHYD-- - -~ AKEA- - -QPEAK-TpeakUate hh:aw-
AUU KYUD 0z:000002 16.°10 2105 Ho_date
€ 03:004004 L. .303 Ho_dave
+ 04:1401 22.30 .591 Ho_date
05:1500 4.40 L2086 Ho_date
02:000002 BL. 10 1.530 Mo date
~1D: NHYD RREA ---QPEAK-TpcakDace_hhimm----R.V -R.C.
CALIDB STRNONYD 06: L1600 a.50 .592 Ho_date 12:00 43, a; 585
(XIHP=.15:TIMP-. 35]
(LoSS= 2 :CH= 73.0]
area: [Aper- 5.50:SLPP= .50:LGE= 4% L 250:5CP=
area: (Ramp= 2,00:5LOY- .50:LGI~ 300.:MN1=,013:3C1=
-- = == JU:HHYD- = - ===~ ARER=-- -QPEAK-TpeakDate hbiina- ---K.¥
CALLB NASHYL 00:1700 40.00 246 No_date 15:06  17.06
[Lh= 56.0: H- 3.00)
[Tp= 2.59.0T 00}
001:0030-~-- - “1D:HIY D= - === = AREA=---OPERK Tpeakbate | hh- -=-=R.V. -R.C.
RBD HYD G1:000001 218.60 3.140 no_date 24 45.66 n/fa
v 02:000002 61.10 1.530 No_dar: 34.43 n/a
v 06:1BG0 B.50 592 Nu_dace 43.42 n/a
081100 40,00 .246 No_date 106 nta
(LT 6.00] un~ 0000002 326,40 4.554 Ho date 33,40 nfa
o411 % 1. ?l cseh
U000~ TD:HHTD- -~ -== AREA---- QVERK-

Tanglewood, 146-2632



(7:\...ULTIMATE . sum) _ , e _ SCs ULTIMATE 25 Year OUTput File

ROUTE RESERVOIR > 02:000002  328.40 4.554 Mo_date  13:06  33.40 nia
{RUT- ©,00] wute- 01,000003  320.40 Z.u74 No dete  16:16  33.40 w/a

{HaStoUseds. 32558101)
10032--- - === LD NHVD:
CALTA STRNDHTD 0211806

(XIHP=. 12 .TIHP- .21]

[LOSS= 2 :CH- 6. 0]
(Peavious srwa. 1ApsL-
lispervious  area: [Aisg

G0260>  001:0033-

[IUTIE CALIB
00202+

IPEAK-TpeakDate hhimm- -~ R.V,-R.C.
L8591 No_date  12:00 13.73 .431

HNP=, 2502 5CP~
NI=.013:8C]=
-R.V.-R.C.
35,40 453

25,1GP~ 95
50:1G1= 500
- -QPEAK-TpeakDate_hl

514 No_date 12

{fervious .50:LGP=  65.:MNP-.250:5CP= D)

[lapervious 50:1LGI= 600, :MNE=.013:5C1= -0]
Q01:0034- ---- -~ - PEAK-Tpeakbate_bhimm -~ -R.¥.-R.C.
ADD HYD 857 Ho_dare 2:00  33.73 nfa
+ 03:1001 11.70 L514 Ho date 12306 35,48 a/a
[0T= 6.00) SUM~  04:0C0004 1940 1.371 No_date 12300  34.25 nsa
001:0035---=- -~ AKEA- -~ -QPEAK-TpeakDate hhimm- --R.V.-R.C.

ADD HYD 01:006003 328.40 2.074 Ho_date l6:18 33.40 nfa
04:000004% 39.40 1.171 Ho_date i2:00 34.25% w/a
) 2.259 Ho _date 16:00 33.49 nia

[br= 5 00 suM=

HARNINGS / BHRORS / NOTES

isulation ended on 2007-05 21

ues03>
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GOL: 0003 ~ARER- - -GPEAK-TpeakDate hhima-—--R.V.-R.C.
CALIE MASHYU 5.50 L1949 anjate 12:36 3558 .4L3
[CH 71.0: H= 3.00]
[Tp= -74:0T= &.00}
0030004 - = o= —pneo= T0LHHYD --ARER----QPEAK- TpeakDate | mm--=-R.V.=P.C.
ROUTE CHANKEL =» 0i:1100 5.50 . 194 Wo date 6 35.58 nda
{RDT= 6.00) oul<- 0. Q2100 5.50 157 No date 13:00 35,58 afa
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CALIDL RASHYU 01:1101 251 Ho_date 12:30 35 58 .413
(CH= 1. N= 3.

[1p-
001 : 0008

=-QPERK-Tpeakbate hhiwm----R.V.-R.C.

ALD HYD 6.30 .251 No_dave 12:30  35.53 w/a

+ 0z:U02100 5.50 <137 No_gate 1.5 oo 35.58 w/a

(OT= ©.00] SUM- 03:003100 11.89 .385 o date 35.58 wn/a

G01:0007- s 1D R tenees nkzn----apw—.peuuu; 'hll == ==R.V.-R.L.

ROUTE CILANNEL > 03:003100 11.00 . 385 No_date 3%.58 nfa

(ROT- 6.00] cut<- 02:002101 11.80 .352 No_aate 12:54 3%5.58 n/a
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CROZIER & ASSOCIATES INC.

SCS ULTIMATE 50 Year OUTput File

00136 ROVTE RESERVOIR -2 02:002101 1,90 352 He_dace  12:54  35.50 n/a
ae13Te [RDT= 6.00) Gutl<- U4:0040G0 1l.10 35,50 n/a
001383 =, 8316E-01]
00135 1 e R T R T T LTI L LY CTT PR T T Y TLR LT TP Y
00140> tAlea 1102 = Single Family Resadentia
Q0141> Breeess Tesrsssanne sessases
00142>  001:000% -=§h FREA- - - QPEAK
00143 ALIE STANOIYO vL:ilue £0.00 2.087 Ho_date
a0144> [xnnu- 19: TIMP= . 36)
00145> & CH- ©5.21
001406r [r IVIous area: IAper= 5 LPP=2,00:LGP= 40.:HMNP=.060:5CP= 0]
AT FE {Irprrvicus atea: 1Rapp= 1. Lbl= .50:LGL: /0 MHl=.013:5C]= (]
0G146> 001:U0L0-- - - - ID:HIYD - -AREA-  -QPRAK-Tpuaklate hhima----R.V.-R.C
001495 ADD 1IYD 0131102 2000 £.087 Ne_dace 41,96 nfa
00150> 1045004000 11.80 173 No date nia
00151 (DT= b ouy 3L.80 2.1499 Wo_date 1
001525 Teane FAdsaiasisteustseaine
001535 sArea 1103 - Townhouses and Pond * f*¢ ADDED 0,3 na RRER 1105 PER KVCA
001545 #Acea 1103 - RLDED 0.3 ha AREA 1105 FER NVCA
00155> WArea LIOJ - AUDED 2.9 ha AKLR 1104 Fk HVCA
00156 it S A R T R T R T
V0157 1104 - flow From ua.atxng Residence Area and Green Space Alunyg HountainRd
00158 Bheea 1104 .9 ha AREA HOVED TO APFA 1103 PER NVCA
001593 . Fraserssennranrraneanes
VO160> dhrea 1105 JHOVED TO AREA 1103 PER KVCA
DOLELD grorrimees srasesatansassnines
0016z HPIND
o6 4 armranee FETTTTIErT
00164>  001:0011-- - -QPERK-TpcakUate hhimn-- F.V. R.C
u01L5 > ROUTE 2.149 Mo date 12:06  41.48 n/a
00156 [RDT= 6.00) out<- 09:004001 150 Ho date  12:48  41.98 nfa
00167 {MxstovUsed-. 7985E1 00
BO166> 2 1o: -QPEAK TpeakDate hhipm----R.V.-R.C.
00169 ROUE CHANEL G L150 Ho_date 12:46 41.48 n/a
00170> (ROT= G.00] cur< U4:004002 31.80 150 No_date ie 41.48 n/fa
00171 (L/Stu 2400./ .910/.045)
00172 Vs 615 0m 349)
Q01735 greeredursreatitaearataniisiaseeiinin Areanwerbeas e erary Py
0oL 14>
00175% T L LT L LR T T LT TR TR
20176> 01 = I - RREA----QPEAK-TpeakDate hhima----R.V. R.C.
00177> CRLIB STANONYD 09:1200 103.60 . 167 Ho date T12:12 4042 .469
20178> 21:TIHP .35)
20179> 1CH- 56.0)
[Pervious are JApec= 5.00:SLPP 2.00:LGP= 45 ;MNP -, 250:5Ck= o
(Inperviony  azca: IAimp= 2.00:SLPI- .5 G1s1300. :HNI=,013:5CI= 0]
001: 0014~ -=-=~ 1D:HUYD==- ==~~~ R QPEAK-TpeakDote_hhimn - -R.V.-R.C.
ROUTE RESERVOLR -» 09:1200 103.00 6.107 No_date 12:12  10.42 afa
{KDT 6.00] ocut<- Q83000120  103.00 2.145 No_date  13:00  40.42 afa
mxswusul-.loﬂmrfml
001:0015----- s ~LO:NHYD AREA- --QPEAK-Tprakbate_hh:pa----R.V.-
RUUTE CHANNEL -> 0B:000120 103.00 2.145 No_date 13:00 40.42 nia
GOLRH> [ROT= 6.00) cucs- 03:004003  303.00 2.057 No_date  13:18  40.4Z n/a
00189> [L/§/n= 1100,/ .730/.045]
PITELE [Vimax= 1.022:0nax- .834)
aniel> 001:0016----- -~ 8 ---QPEAK-Tpeakbate hhimu----K.V.-R.C
00192> CALIE STAWDHYD 09:1201 63.00 4.770 No_date  12:0C 4475 .5Z0
VUisdz (XIME=.21:TIMP=.35]
00194 (LOSS5= 2 :cHe 64.7]
00195 [Fervious arca: IAper 5.00:SLPP=2.00:LGP- 45, HNP=.250.5CP .0
00156 {Impervious area: IAlap- 2.00:SLPI= .50:LGI- 900.:HNI=. 013:5CI .0
COL9I>  0UL:I00LT-- . - =TD:NHYD-=== ==~ AREA - - QFEAK-TpeahDate 1)ia .
0019863 ROUTE RESERVOIR -» 09:1201 6200 4.770 No_date | 43.75 nfla
00199 [ROT= 6.,00] out< GB:000121 £3.00 1.176 Ko_date 1 41,75 nla
00200> (MxstoUsed- . 1305E1U1]
00201> 001:0018 - R L TL% [ el AKEA----QFEAK TpeakDaty_hhomen  -R.V.-R.C.
002025 ROUTE CHANNEL  -> 03:000121 £3.00 1.176 Ho_date 13:00  44.75 nfa
002033 [KDE= 6.00] ouic- 02:00400% €3.00 1.158 Ho date o 24.15 n/fa
0204> [L/S/n= 700/ .710/.045)
00205 {Veaxs  .8COibmax-  .66E)
0020€>  00L:0019 - ----ID:NHYD ~ - - RRER----QPEAK Tpeakbate_hh:irs----R.V. R.C.
Q02075 CALIB HASHYD 05.1202 21.00 445 Ko date 13:12 3).€9 .368
PUENTE] (CH= 8_U: t- 3.00]
00205 {Tp= 1.24:07- 6 ool
00210 ~ID:NHYD- -AREA- -~ ~QPERK-Tpeakdate | nn ma----R.V.-R.C.
021> 02 004004 £3.00 1.158 Ho date 44.75 nfa
0u2le> + 004003 103.00 2.057 No date 13,18 40.42 n/a
06213 + 3180 L150 No_date  18:54 4146 n/fa
00214 - 21.00 445 Ho date 13332 31.69 /e
002182 (o7 6. uni bUN\ 18,0y i Fe3d No date 13:18  40.%% n/a
00216> 0010021~ -AREA----QPEAK-TpeakBate_hhima----R.V. R.C
00z217> SnLIB s1aunnrn 16. 10 791 No Jate  12:06  40.16 .466
00216>
G0219>
00220> ¥ JAper= G.0UISLER DLGP= 45 MNP-.250:SCP- 0]
00221 {1spesvious IAtmp= 2.00:SLPI- LGL=1200. :HNI-.0L3:5C1= 0
G0222> 0Q1:0022----- HiD- -~ -AREA----QPEAK TpeakDale_hhigen-- -R.V.-R,C.
00223> CALIB STANDNYD 400 1770 1.114 Ho_date ~17:06  44.53% .517
wo2za> 15IHP=.21: 'rms*-qs]
002252 [Loss= 2
vo2ze> [Pecviou IApec  6.00:SLPP= ,50:LGP- 40, (HHP=.250:5CF .01
002275 [lnpervious  ar ranp= 2.00:5LP1= SO:LGT 1200, :HNi=.013:5C0= .0}
00220% G01:0023--- -=-=---=-=-=IDiNI¥D-  ~- -AREA----QPERAK-TpeakDate hhima----R.V. R.C
09229> ROUTE RESERVOIR -> 09;1400 17.70 L. 114 Ho date 12:06  44.53 w/a
o230 [RUT= 6.00] cui<- 00:000140 11.70 1366 o _date 13:08 19.53 n/a
0o231> {hxstalized- . I1NIE100)
002322 001:0024 N L1 (3 S RARER- -~ QUEAK-TpeakDate_bhisa ---R.V. -R.C.
002335 ROUTE CHANNEL > 00:000140 11.70 366 Ho_date 306 44.53 n/a
00234> (ROT= 6.00) out<- 03:004004 17.70 363 No_date 13:18 44.53 nfa
00235> (L/Sin=  a50./ .670/.045)
00736 (Vpax= . 689:Cmax 5131
00237>  001:0025- ~--1D:HMYU- - -=AREA----QPEBAK-TpeakDate_hh:ims----R.V.-R.C.
00238 CALIHB HASHYD 04: 1401 22.30 .697 No_date 12:48 34.67 .402
00239 [ch= 70.0: N- 3.40)
00210> (Tp= .
00241>  001:0026-- - AREA-- QPEAX-TpeakDate_hhinm - R.V.-R.C.
002425 CALIB STANDHYD 05:1500 4.40 o335 Ho_date 12:00  47.40 .551
00243> [(AIM2=. LS3TIHE=. 30]
00214> [LoSS= 2 :CN= 13.0]
002452 [Pecviouy Thper  7.00:5LPP= .50: LGk MNP 250:5CP= .0
20246 [Impervicus IRimp= 2.00:8LPl=  50:1G1 LtHNL=,013:8CT= .0
Q0247>  001:0027- - === TD:NHID ARER - --QPEAK-Tpeakbatu nhiomr - -R.V.-H.C
00248> ALD WD 02: 000002 1610 791 No_date nla
00249> t03,604004 17.70 .363 Ho_date nla
00250> i 0411401 22.30 697 No_date n/a
00251 1 U5:1500 4.40 335 Hu_date n/a
002523 (OT= 6.00) 5UM=  0Z:000002 61.10 1. 822 Hu_date nfa
00253>  001:0028- -~ -~ - - IDINHYD - == ===~ BA- - QPEAK-TpeakDalu ) 1« - -R.C
00254 CALLB STANDHYD £1600 8.50 LTI No_date 12:00 577
00255 (KIMP=. L5 :TIMP
00256> [LOs5= 2 :CH-
00257 (Pervioua LAper= §.5 L50:LGP= A5 MNP .250:
00250> [ Lepcrvious Ihinp= 2.0 .50:LGI= 300 .MNL=.013:5C1=
002595  O0L:0029- - -- = HHYD-- - - -NREA----QPERK-TpeakDate hhimm----R.
00260> CALIB HASHID UTENSLT] au. 00 .303 Ho_date  15.00  20.74 .241
00261
00262>
00263~ wa-- - RV -R.L
00264 AUD HYD OL:UNU00L 216,80 3.783 No_dare 6 40.98 n/a
002065> + 02:006002 €1.10 12:30 139,93 n/a
00265 + Ob:leud B.50 L1771 Re_date 12:00 9.70 nfa
0zeT> t+ 08:1700 40.00 .303 Ho date 15:0¢ 20714 wia
002652 IDT- 6.00) SUl 07000002 i2v. 40 5.4949 Ho dace 13:00 38.55 nfa
00269> 8 4.11 4 1.74 Cspa
00270>  001:0031 < 10 NHYD------~AREA-- - ~QPEAK-TpeskDate_hhimm =--R.V.-R.C.
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(J:\... ULTIMATE. sum)

326.40  5.449 No_date  13:06  38.55 n/a

00271 > ROUTE BESBEAVOLR -> 07:000002

U2z (RDT= &.0u] cuts- UL:0U000: 326.40 2.331 Hu date 16:24 38.55 n/fa
nu2TIs {MxStoVands. 3929101}

ouzrar w01:0032----- nenase= RN ==nor = AKEA--= -QPEAK-Tpeakbate_hhipa ---R.V.-R.C.
00752 CALIB STANONYD 0211800 21,10 1.056 Ho date 12:00 39.902 .453

Ine-.21)

0216

t 04:000004
UT= 6.00] SUM= 0S:000005

0G295> FINISH
CG296> == - .
00257)> 424
00298
Q029%>
00300
DETY
0030&>
(Rt

/ ERKOHS / nOTES

mulation coded on 2007-05-21

94> 001:0036------:- B eeammmaa

2 :CH- 66.0]
[PeLvious area: lAper- 6.00
(Ippervicus  area: lhumps 2.00
V0L1Q0IF-m-mmmmmm e —om [LHHYD- === - ~AKEN- - -~ QPEAK-TpeakDate hhiea-
CALIB STANDH 03: 1601 11.10 .596 No_date 12:08
(XiME=. L
fLoss= 2
{Pervious area: [Aper= 6.00:skep= .SUILGP=  G5.:MNP=.250
[Irpesvio arvai IRimp= 2.09:5LPI= 50:1GI= €00. :MNI=.013
00038 - ~= LOIRIYD- - ~=-- ~AREA - -QPEAK-TpeakDate hh
AUD HYG 02:1800 27.70 1.056 No date 1
v 03:1801 11.70 96 No_date 12
ID¥= €.00] SUM=  04:000004 39.40 1.603 No date 1
001:0038--===--=-====== LDINHYD- -~~~ REER--- -QPBAK-TpeakDate b
ABD HYD 01:000003  126.40 2.331 Ho_date 1

39.40 1.603 Ho _date 12:00 39.58 wnfa
3G7.80 2.53% Ho_date 16:00 38.66 n/a

at 16:21:40

C.F. CROZIER & ASSOCIATES INC.

SCS ULTIMATE 50 Year OUTput File
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s
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® Updates March 2007 as leljoas:
» a) 5CS 1

. by Update €N value
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] ) Cotchme

]
L]
pee

QDL 000

[HRUH

Whrea 1100

srasars

001:0003 -

(PLT=

IVinaxe=

4
IE CHANMEL — -» 0

2) Update

uts u/a of Geergian Trail routed Lo Cranbesvy Matah

Earie
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.06 hes
11
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6.00] vut<-
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o

mAK
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e 100 YRAR ¢
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= .-.1 hour SCS 11 slofm mass cutve
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5.50
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sNHYD- - ----AREA----QPFAK-Tpea kDate_hhiom

AKEA-- -QPEAK TpeakDate hh:mn

e BN RN E RN Ea e RN R et iR R ER TR aa Rt

RUN: C'.‘WD'

outputl |

SNULTIMATENS

ererEnan

-R.V.-R.C.
.225 No_date 12:36 1L.02 437

R.V.-R.C.
41.02 n/a
41.02 a/a

.225 No_date 1z

-185 Ho date

=1

D T e LT L T LT TP R T TR R T P e PP PR PR P R PR TP
00117> #Area 1101 - Goll Course ~ rear yards

QO11Es grecrreres avens . : traerairiereeriare revra

001192 00L.0UQ5- ~AREA----QPERK-Tpeakate hh:ma “R.VL-RC
00120> CALLE 5.30 L7291 No_date 12:30  41.02 .437
00121 [

00122 [Tp=

001235 001 0006---- ~emo--IDIRHYD- - -~ l‘-Rl‘A””QI’LﬁK TpeakUata Kbt == RV, =K. G,
001243 ADD HYD 01:1101 291 Ho_date 12:30  41.02 n/a
00125> 4+ 02:002100 :.50 185 Nodate  13:00  41.02 w/a
0017 6> (bT= €.00) SUM-  03:003100 11.680 .449 No_date  12:42  41.02 u/a
0012¢>  001:0007- - -=----~ 1D:MUYD- -~ - - ~AREA-~ - -OPEAK TpeakDate_hhimm----R.V.-K.C.
00128> ROUTE CHANNEL  -> 93:003100 11.80 449 Ho_dake  12:d 41.02 wta
001295 [ROT= 6.00) out<~ 02:002101 11.80 413 Ho wate 12154 41.02 n/a
001305 fL/S/m= 300./ .050/,040)

00131> [Viax=  .331:Dmox= .304)

601325 #* YT Franesnianne ceann i

00133> ASZ%tm dia. pipe from goll course 1o developmnent

GQ134s §rttrrenstenssavenasseipin arauss TR TR R T PRI TR TP
001342 Q01:0004 --QPRAK-Tpeakbate_hb:mn----R.V.-R.C.
C.F. CROZIER & ASSOCIATES INC.

_ SCS ULTIMATE 100 Year OUTput File

[T T8 ROUTE RESEFVOIR -> 02:002101 11.80 LAL3 Ho_date 1254 41.02 n/fa
w0137 lkl)'l‘“ ©.00] outs- 04:004000 11.80 -174 No_dale 14:24 102 ol
00136>

11698100}

B T R TR

0U139>

00140 gle Family Kesidential

00141> geosremrarsiene rreres
00142>  001:0009------ ~ID:HIYD AREA- - QPEAK-Tpeaxbate_hh:ro-

00143> CALIB STARDNYD 01:1102 20.00 2.390 No_dare 12:0e

0oLAd> (IME=. 19:TIHPa $0]

uola5> (LoSs= 2 1CH= 65.2]

00L4L> (Poervious TAper= 5. 00:SLPF-2. 00:LGF A0 HNP=. 050 5CP= 0]
uol47> {Irpervicus TAaimps 1.50:SLPI= .S0:LGI 700.:MNL=.013 o)
001483  001:0010----------- --1D:NHYD - --AREA----QPEAK-TpeakDate_hn:mm----R. V. -R.C
00143 ADD YO alilio? 20,00 2.390 No date 12:06  50.81 wn/a
00150> v 04:004000 11.80 174 No_date  14:24  4L.02 n/a
601915 (vl= 6.00] SUM  03:003101 31.w0 2.966 Mo date  12:06  47.18 w/a
B B L R T R e T T T )

re

00153> BRLea 1107 - Townhouses and Pund '* ADDED 3.3 na ARBR 1105 PER NVCA
00154> $Arlea 1103 - ADDED 0.3 ha AREA 1105 PER HVCA

00155> BRrea L1063 - ADDED 2.9 ha AREA 1104 PER HVCA

001565 Varaesrasienents P T F T PP PR PP P T P PP PR PP Y
00157> #Ares L104  Flow From Existing Residence Arwa and Gresn Space Rlang HountainRd
00158> Bhcea 1104 2.Y ha AKEA MOVED TO AREA 1103 FER NVCA
L T T T S P R ST
00160> Bhrsa 1104  Mountain Read Ditch 0.3 ha AREA MOVED 70 ARER 1103 PLR NVCA

D016l Brtatartiatesbodraasiaatizsiraasaniiy .

001627 ABOND

001635 B LT I L R I TR C P PR E P PP PR
00164 001:0011 R TU:HIYD=== ===~ AREA----QPEAK-TpsakDate i

VOl65> ROUTE RESERVOIR -> 03:003101 31.60 2.465 Ho _date 1

601663 (RUT= 6.00) ouce- 09:004001 31.80 246 Hu_data  14:48  47.18 n/a
0016T> (Hastouseds . douwmul

00168>  001:0012 D2 NI AREA--- - QPEAK-TprakDate_hhimm----R.V.-R.C
001e9> HOULE UHANNEL -24% No date 9 7.18 nfa
001705 |RDT= 6.00) outc- 04:004002 31.50 237 Mo _dace 0 47.18 n/a
00171> [L/s/n 2400,/ 910/.045)

001 12> (Vmaz ©93:Dmax=  .419)

201735 B T L L L T T T L T T T T R T SR T PR R P PR T
uolax

00175 Grsesaesercaiens reae

0u1T6> .- LU HHY D= AR UFEAK-TpEakbats

V6177 STANLHY U 0U:1200 103.00 7.577 Ho_date

001792 L21LiTIHE=, 35)

00L79> 2 :CH= 58.0]

GULEO> frervious azea: IAper- 5.9

0161 [lmpervious area! LAimp- Z.0

VOLEZ>  DULI00L4- === —=-=--=ID:KHYL==-- - -RHEA-

00183 ROUTE KESERVOIR -> 09:1200 103,00 7.577 Ne_date 45.71 nfa
VOIDA [RUT- 6.00) cut<- 08:000170 103.00 2,553 No_date 4%.71 n/a
00165 [Hx$tolsed LBGHE101)

001B6>  001:0015 ) —ec- < LDINWYD-- - - - AREA----QPERX-TpeakDale hih:

00167 ROUTE CILAHNEL 000120 103.00 2.5573 No_date 12 L

00168> (ROT- §.00] cut< 1004003 103.00 2.451 Mo date  13:12 ~l;.'.'l nfa
GO16Y> [L/S/n= 1100,/ 220/.045)

00190> 91}

00191> - --RREA----QPEAK-TpeakDate_hhiimn----R.V. R.C.
601wz CALLB STANOHYD £3.00 5.457 Hu_date 12306  50.55 .93B
aulys> [XIME . 21:T1MP=.39])

©0194> (LOSS- 2 iCH- 64.7)

195> (Pervious Aagcal D0ISLPP=2.00: LGP 15 HNPvré)il TP -0]
00196> (lmpervious ageal L001SLPI= .50:LGI= 900, :MN

00190 00L:UDLF- -------—-=eee] - AREA----QPEAK- tpeaku.lu-__h

001985 ROUTE RESERVOIR -» O 63.00 5.457 No_date 12 ou

00199 (Hpi= ¢.00) ouL<- OB 63.0u 1.3 no_date L3100 50.55 nfa
062005 (Mxstolised=. 1GLE+OL)

06201>  001:0018 - - b Y0~ ===~ -AREA- - ul'tAh-umnulJam hhigm----R.V.~R.C.
00202> noun CHANHEL  -> 0B:000121 6300 50.55 n/a
06203 T= 6.U0] out<- 0Z:004005 63.00 50.55 n/a
00204> ll.;‘\ln- 100,/ . 7107.045]

L0205 [Viwaxs  .908:baaxs 1:2)

00206>  001:0019- - e 103 HHYD- === -~ ~RREA- - -~ QPEAK~TpuakDate hhipn R.V.
00207 CALID NASHYU 05:1202 21.00 .519 Ho_date 13i12  36.78
Goz0B> [CH- 6. N= 3.u0]

wo209> o)

00210> 10:HHYD - - -QPEAK-TpeakDate_hhipa -- R.V.
60211> ALD 1D 0Z: 004005 1.363 Ho_date 50.45
00212 v 03:004003 2.451 Ho_date 5.7
00213> 1 04:004002 .237 No_date 47,0 bla
[T 4 ub:lzul 2519 No_date 3b./8 n/a
002155 (D7~ 6.00) SUM- C1:0000CI 437 Ho duta L 46.46 n/a
40Z16> 001:0021-wmmm-n == - LUKHYD - - -—-wuu\ TpeakDate_hiliie -« .V -H.L.
002175 TALIB STANDHYU ©2:1300 16,70 L9968 Nu_date  17:06  45.87 466
00z18> STIHPs . 28]

GOZ145> £5.0)

002205 thpecs 6.0U:SLPP- .50: u.,i-- .0}
00221, {Impecvicus IMmp  2,00:3LPI= .5 H (]
V02225 00110023 == oeen =10 KHYD-~~~ -~ - R ovu\x peakbate hbimn---=R.V. -R.C.
00223 CALIB STRNUNYD 09: 1100 17 2272 No_date 12:06 50.33 .53¢
02245 [X1HP=. 21 TIHE -, 35)

002255 [1os5= 2 :CN- 65.0)

Vz2E> {Pervious acca: IAper= 6.00:5LPP= .50:1GP  40.:MHP .2 0]
00227> [Impervious  agea: [Alop= 2.00:SLPL- S0:LGL-1200.:MHI-.OL 0]

001:0023- =TD:HHYD - --~QPERK-TpeakPate hnirm -8,V. -K.C.
ROUTE RESERVOIR > 09:1400 . 1.272 Hue date  12:06 50,33 n/a
(ROT= £.00] cut<- 08:000140 17.70 -426 Ho date  13:06  50.33 n/fa
{MxStoUscds . I506E+00)

001:0024- --- == -~ 1D:HHYD -QPEAK-TpeakDate_hhima-
00233 ROUTE CHAHNEL  -> 08:000140 170 26 NHo date 13306
00234> [RDT - ©.00] out<- 031004004 11.70 .423 Ho_dats  13:12
00235> [LIS/n= 4500 .610/.04%)
00236 Voax= .120:0maxs %18}
00237>  QOLI0P25- -~~~ -==- - - IBINHXD- oo - ~QPERK-TpeakUate hnigm----R.V. -K.C
06236> CALIB NASHYU 04:1401 22.30 LB08 No_date 48 3996 926
00239> fcH= 70.0: N= 3.00}
°0z40> (Tpe .84:0T= 6.00)
Q0241>  0DY 10024~ 1D HHED- - -~ - - =, AREA- - - -QPEAN-TpeakDate hhipms---R.V.-R.C.
G0z42> CALIB STJ-NDIWD 05:1500 4.40 <434 No_dare 12:00  53.68 .572
00243> (XIHP=,15:TIMP- . 30)
002445 (Loss= 2 icH= 13.0)
00245 (Pervious atea; IApes= 7.00.5LPP= .SO0:LGE- 45.:HNP-.250.5CP 0]
00246> (Iepervious  arwa: IAlmps 2 S0:LGI. 325, :HMI=.013:5C1= al
[IFTRE = QFERK-TpeakDale_hli:is
00248 ADD WYD 995 No_date :

G0249> + 031004004 .423 No_date

00250> + 04:1401 008 Ho.dme

00251 + 05:1% -434 Ho_dale

vozse> [uT= &.,00] SuH na 000602 Z.122 Ho_date

00253>  001:0028--- £ --QUEAK-TpeakDate_hh:ma----R

00254 * CALLE STRNDIYD 0» Loog #u9 No_date

00255> [XIHP=. 15:TIMP~. 5]

002563 [Loss= 2 :CH= 73.0]

002575 (Pervivus area: IAper- 5.50:SLEP= .50:LGP= 45 :MNP=.250:8CP= 0]
00258 [ 1mpervious acea: IALmps 2,00:SLEI1= .50:LGI= 300, :MNI=,013;5C .0}
002595 001:0029-=-~--m- == - --IDINHYD- -----RREA---~QPERK-TpuaklDate hhimn - -~R.V. -R.
00260> CALIE NASIYD 0u: 1100 40.60 2363 No_date 19:00  24.66 .263
00261> (CH- 58.0. N- 3.00]

00262 {Tp= 2.59:01- 6.00)

00z63> 0G1:0030 coeece e s LOIHUYD = = == - *AREA- - - - QPEAK-TpeakUate_hhims----R.V.-K.C,
002045 ALL HED ©1:000001  210.80 4.437 Ho date 13112 46.40 no/a
00265 I 02:00000% £1.10 2.122 Mo _date 45,51 n/a
V0ZLE> t 8,56 .083 Ho_date 56.12 nfa
460267 v 08:1700 40.00 L 363 Mo _dats 24.66 nla
V02685 (DT %.00] SUM= 07:000002  328.40 6.435 Ho_date 43.88 n/a
00269> 3 4.11 X 1.774 CSPA

00z10>  001:0051 === 10 HHYD= = - == -, ARER- -~ QPERK-TpeakDate hh:imm----R.V.-R.C,

Tanglewood, 146-2632



(J:\... ULTDMATE. sum)

326,40 6.435 No_date 13:00 43.88 n/a
3zn. 40 2.614 No date 16:30 43.88 nfa

01)

0ol: 0032 “1DIRMYD- -~ AREA- -~ QPERK cakUale ldiitda-- -R.V.-R.C.
CALID 02:1800 27.10 1.193 No_date 12:00 44.50 474
[XIME=. 12 TINP=.21)
CH= b&.0]
N area: [Aper= 6 00:5LPF= .25;LGP= 95, iMNPs. 250:5CP= 0]
[lepervicus 00:SLPI- .50:1GI~ 500.:MNI= 013:5CI= .0

Oul:0033- En e -~ARER-- - -QFERR-Tpeakbate - ===k V. =R, C
CALIB STANDHYD 1.7 719 Ho_datwe 00 46.49 . 495
TLHE=. 25)
[LUSS= Z :CN= 66.0)
arca: LEPa .50:LGE=  €5.:MNP=.250:8CP= 0]
00265> LEl= ,50:LGI= 500, :MNI=.013:5C)= o)
V02662 -RKER- -~ - QPEAK-Tpraklate lhima----R.V. R.C.
00267> ADL HYD 02: 1800 21.70 1.193 Ho_ 12:00
uzbo> + 03:1601 11.70 2115 Ko 12:00
00289> [UT= 6.UG) SUM= 04:00000& 39.10 1.913 No_s 0
0e2Y0>  G0L:DY35--- mem e - — = LD NHYD == - == = =RREA- - ~-QPEAK-TpeakDate n= -
06201 ADU HYD 00003 32640 2.614 No_date
00292 39.40 1.913 Mo date 45.09 n/a
00203 36740 2.834 No_date 44.01 n/a
Oozud> 1:00 e en e —--- -- e
002955
[T
w0297 senee
00298 # ERRORS /
06299 “- e
G0300>  001:0020 CALIB STANDHYD
00301> +r+ WARNING: Stocage Cocfficient is smaller than W
©0302> Use a smaller DT or a latges area.
00203 Stmulation ended on 2007- 3
00304> ==eme esemasscrssansmmne
00305>
00306>

C.F. CROZIER & ASSOCIATES INC.

Tanglewood, 146-2632



SCS ULTIMATE Regional OUTput File

QUDO] 2 wemsmmesresdsescsassarsnsonmnesronses CeasaassemmmsEssssstessbssmansTasanane HOUTE RESERVOIR -> 02:002101 11.60 L1331 No_date 9:35 12115 o/a
GU0G2 > LRLT- 5.00] outc 04:004000 11.80 L198 No_datw  12:50 121015 nfa
Q0L03> 5533 W W MR GX 999 989G mmeo. le;leU:el 7398E100]

00004> 3 YHH KW 0 8 gy B i S R T P TP T T TP

w0005 33343 W H W MHH U L T 9 9 4 Ver. 1.02 ‘1n le Faplly Residential

00006 > s WW O OH O GO 9999 995 luw I3 rrEmsrsmsass i ek

00007> 53335 Aw L] L} ey 9 G smam - - 1Dz NHYD- -==AREA~ QPFAK- l(lﬂ.'l‘“:!ll!_l'l e

0000H 9 3 9 9o i 014 CALLS STANOHYOD 01:1102 20,00 1.196 Ho_dste 7.00

VO0YG > StoraWater Manayviwent HYdrologic Hedel 999 I S (XLHE= . 19:TIHP=. 36]

20010 z iCNe ©5.2]

Wl ¢ arca: Ihper- 5.00°SLIP=2.00:LGP 0]
uon . SWHHYHO =50 Ver/4.07 * ares: (Amp- S50 LGL 3§ 0)
013> ol A single eveal cuntinuous bydiclojic simalatien model -0 HIYD- - QPERK-TpeakDate b RV.-RLC
014y vt based on Ube o HYHC aod 118 auccessors ADU HYD 01102 1.766 Hu_date 1.00 134.13 n/a

00152 9 4 04004000 198 Ho_date

00016 WEsERsEas s rAR R s dna . LR Y (LT= S.GDI SUH 3

U017 s Distoabuted uy:  J.F. Sabonpin and Aszociates [nc. P RILEL SRR R AR VYN ST AN

00018y crrrere Jttawa, ontario: (613) 127-5189 SAcea 1103  Townhouses and Pomd *'**7**** RDDED 0.3 ny ARFA 1105 PEK WVCA
RTTEE . Gatinuau, quebec: (919) 243-685t #Ates 1103 - RDUED 0.3 ha ARER 1i0h PER NVCA

000205 . Hail: swehyro8)(s $hcca 1103 - ADUED 2.9 ha AHER 1104 vER HVCR

wozl> ¢ T LT Frearriseisariee AebessedsstatieasrarstEa i an aantannay
von22> FArea 1104 - Flow rrom Ealsilng Residence Area and Green Space Along Mountainkd
OUUZS>  Saroanensiaddsbessbenstabintey Pbbarbaniay R SR R AT #hrea 1104 2.9 Na ARER HOVED TG RREA 1103 PER HVCA

OQuuzds +4edier Liconsad user: C.F. CROZIER & ASSOCIATES INL whret T T e L S LA A AL
000258> trrrier Collingwoud SERIALR:3737016 wevar rea 1105 - Hountair Hu.zd Ditch 0.3 l..: ARFJ\ HOVED TO AREAR 1103 PER NVCA

00026 FEERRNIATARRRRR RNt R R R R A A AR Thenas sssserine SEEF LTI AN LN EARI AR SR ARR AT IR NCO &S
0U027> AVOND

00023 cerenes rrareas grirerarss " .
(IO rreanl FROGRAM ARRAY DIMENG 0010011 - - OPERK- 1|n--|kuno hh:gm----R.V.-R.C.
0e030> Haxirue value for 1D nusbers HOUTE uh‘-rHVUIR - 931003101 3160 1.958 Wo date 100 125.31 n/a
wouIL> Max. nurber of rainlal) points: (RDT- %.00] out<- 03:004001 31.k0 1.240 Ko _date 1:490 129.31 3
vog32 s I8 ints {msmu ede. 115084011

6003 001:0012--=-== ==-=-==-ID:NHYD -~ = -AREA---- QPEAK- Tpeakbate_hhimm----R V.-R.C.
UoU3E> ROUTE CHANNEL > 095004201 31.80 1,240 Ho_date 7:40  129.31 w/a
00035 . 54, ﬁll—l’]r:‘\ su-!m\PY TF\DI? nr\uzp‘- (umu mpems on m.TL‘UT in "TAPN . (RDT= 5.00] out<- 04:004002 31.80 1.208 Ho_date 9:20 129.31 nfa
00036> *80-ccesvrrmemroecmctessssnenarsioacs eu=- - IL/5/n= 2400,/ .310/.045]

[Tk PR L II'H uy.:mqupz: mn.n.ln ation n i ]ﬂl (vinax= 1.130:Dm4z=

ATy

Peevearaae

Brertranmrneasbiiiaiiiany

000345 ***  NUYE: Hydregraph refere nurbe ‘6 digits of characturs). 7
BEKD MALIR HILLS

00039> *** AREA: Urainage afes associated with nydeegraph, {ac.) at (ha.).

0G40 QPEAK: Peak Llow of sinulated hydroysaph, (£€°3/s) or (m3/s). [ T T T PR R P R P PR TR S PR P P
LIOER S T!Ar\!W'\‘\. hh: the date and time of the peak flow. I3~ =sse= - - ID:NILYD-=-~--- AREA ---QPEAK-TpuakDate hhimm----R.V.-R.C.
A0G42s 00 R.v.: Banoff ume of simulaled hydiograph, (in} 1w LIB STANDHYD 09: 1200 103,00 7 462 Ho date i:05  lzz.yh .63
0043 ®.C.: Aunolf Cocfricient of simulated hydrograph, (1atiol. [RIMP=. 21 TINP=, .i5
00044 *0* 1. see WARNING or NOTE message printed al end of run. 001194 [LO5S= 2 :CH=
000455 0 1ee  CRAROH re33Age printed at end of sun. QOO (Pecvicus acen: IAper= 5.00:3LPF-2.00:LGP= 45.:MNP:.250:5CP= . 0]
DLTET A SEREERE . (1L oE s 00181 [lupervicus  acea: 60 L590:LGI=1300. ;HN1 .013:5C1=
0e0a?> 00162> 001:0014 - - e QPRAK-TpeakDate_hi R.C.
0gan> 0u163> ROUTE RESERVOIE -> 09:1200 1.462 No_date 12z n/a
049> 00184> [(®OT= 5.00) out< 08:000120 103.00 6.789 No_date 122.95 nfa
0ous0> 00185 (HxStoUsed . ¢40BEVOL}
20051> 00186> 001:0015 ---- RREA-~ - QPERK-TpwahBatu Nhi:win R.V.-R.C.
20L2> 00L81> HOUTE CHANNEL > U8:000120 103,00 £.769 No dale 0 12295 n/a
00053> 00188 [RDT= §.00) out<- 03:004002  103.00 6.445 No_datw 7:35 122.95 n/a
000 a> 00189 [L/S/n 1100,/ .130/.045)
0055 DATE: zﬂl)'n‘ 05~ Zl H Z Go190> (Vmax- L.365 pmax= 1.286)
U0086> eemarassaiiaeed see aeees 00191>  U01:001l6- 102 KIYD- -~ == - -ARKA- = -~ QPERK-TpeakDate hhipin-- - -R.Y.-R.C.
00057 v Anput nh:nm—- J-\wumL 18Tangl e\IREG19- I \ULT IHATE\ULT TMA' 4 00132> CALIE STANDHYD 09:1201 63.00 5.128 Hu_date 5 IJJ.JL 90
s output €ilenam MGCANG - 17\ Tangle\UREGIG~1\ULT IMATEAULTLHATE . out . 00193> (%IMP -.21:TIHF=.35)
* Susacy [ilena HOCANC - 13Tangl e \OREGIO~ 1 \ULT IMATENULTIMATE . 51 i 00194 {1os8= 2 :CN= 64.7)
* Uses comomnis: . 00195 (Pervious atea: TAper- 5.00:5LEP=2,00:1LGP- 35.:HNP=.250 0]
. COLI6> (tnpervicus  arca: |Rimps 2.00:SLPIs .50:LGI= 900. tHNL<.0 )
. 00197 00130017~ -======---= [D:KiTL- -~~~ - -AREA-- QPRAK-TpeakDule_hhiim RV, R.C
0ULY8 > ROUTE RESERVOIR -> 09:1201 €3.00 5,128 No_date 1:05 13316 n/a
[DICHEY [RDT= 5.00) ouvs 08:000171 63.00 4.945 No_date 7:10 133.18 nfa
[HERIHE {HxStolsed=. 1 TOGE+01]
0u2ol>  001:0018 o DLNHYD « - ~AREN- - - «QPEAK-TpeakDate_hh:ims----R.V.-R.C.

esetessssesisasnRiaatant ddveniinssssnisastasIaRIINrRdRTiRRITONIRTTIRS U02z02> KOUTE CHANNEL  ->

o121 ©3.00 4,985 o date 7:10 133,16 nfa

Project Name. [TANGLEWCOU) Project Number: (L46 2632) G0203> (ROTe 5.00] out<- 02:004C0% 63.00 4.82) Mo date 7:20 133.16 w/a
Date 05-02 2007 £0204> (L/oin= 00./ .730/.04%)
Medaller ©LHLBOCAN) 00205 > [Vmax= 1.250: bmax~ x 151)

Company . CLF. Crozier & Associates Inc. €0z06> -~AREA-- -~ QPERK-TpeakDate hhime----R.V.-K.C.
Livense & I7iT0le 00207 21.00 1.054 Ho_date $:25 113.49 .58%
40208>

Scenazio: ULTIKATE CONLITIONS G0208>
00210 10020 emasenenc oo 1O NRYD-- ===~ AREA- - -OPEAK-TpeakDate bhimm----k.V.-R.C.
Updatus Match (607 as [ollows: 00211 £3,00 4,821 Ho_date 120 133,16 nfa
a) 5CS rainfall per Collingwood 1DF (Cwen Sound HOE Statien) 0oz12> 103.00 €. 445 Ho_date 7:35 122.95% nlfa
b) Update ©N values from HTO te HVCA quidelines 002133 31.80 1,200 JNo_date 9:20 129.31 o/a
©) Lurped Haix Mills (Tarhaml cakchments 060213> 0. 21.00 1,054 Ho_date B:25 113,49 /e
d) Catchments ufz of Guorglan Trasl couted to Cranbercy Hatsh Qo215> 91:000001 zlb.d0 12.829 No_date T:30 126
&) Updale £ating curve of Marsh ouclel per cevised HEC-RAS 00216> R L [T AREA- - -QPERK-Tpaakbate hhimm ---k.V.
£) Factial overcentrel of catchments w/s of Georgian Trail 60217> CALLD STANUHYD 07:1300 1610 1,185 Ho_date o100 125,76 .

002185 [XIHP=, 15:TIMP=. 25]
ERLEREEEEE) sessssensranane 002192 (Loss= 2 iCH« &5.01
00220 |Pervicus atea: Ihpei- 6. LEeP- .501LGP= u..mr 45« .0]
----------- smmmmmmm e e —me—- 00221 [imparvious acea; [hamp= 2. 50:LG1=1200 L0)
00222> 001:Q022---=+-+--=--=--]1D:NUYD QFEAK-Tpeal Dau :hh o=~ -R.V. R.C
.00 brs en 0} 0223> CALID SEANDHVD G9: 1400 11,70 1,346 No_date 7:10  133.0€ .ce9
flsampacial, lemetelc cutput)]) wb229> IXIMP=, 21 TIHP=, 35)
00225> [Loss= 2 (N~ 6%.0) .
00226> [Pervious
00227> iepervicus
OB s> 002202 00N 002I---- - - g 2
CILUEES 00229 ROUTE RESERVOLK -> 09:1100 . 1.356 Ho_date 7:10 133006 nia
DLOEEH ouz - - —mmm———— 06230 [RDT-+ 5.00] cut<- 08:000140 17.70 1.354 No_date 7:10 133 06 n/a
00096 BEAD STORM 6UZ31> IMx'er.uqouz- AL4IE+00]
00057 Filenape = tim 00232 001:0024 == 1D:HHYO- ~AREA--- QPEAK-TpeakDale_hhirea- R.V.-R.C.
00096 00233> ROUTE CHANNEL > 08:000140 17.70 1.354 No_dute © 133.0¢ nfa
09099 00234> [KOT= 5.00] out<- 03:004004 1110 1.315 Nu_date 0 133,06 n/a
00100 00235 (L/8/a= 450,/ .61U7.045)
001032 00236 {Vmax- 1. u'n Dnakx- -809})
w1022 00237>  001;0025-- - SLD:NNY D - AREA----QPEAK-"TpeakDate_hhimm----R.V -F.C.
G010 002365 CALID HASHYD 04:1401 22,30 1.370 Ho date 5 119.06 .07
001042 002392 [CH= 70.0: H= 3.00]
0OL052 KArea V1UO - 00740% (Tp= 5.00]
0010G> fresesress . t4en 0UZ41>  O01:002E- -ID:HHYL - - =--AREA----QPERK-TpeakDate_hh - R.V.eR.C.
00107>  001:0003 e IDNUYD- - OFEAK \puakmn hih:gm----R.V.-R.C. 00242 CRALEB STANDNYO 0511500 1.40 .397 Ho_date 7100 141.27 .732
00105> CALIB 01:1100 363 Ho_date 7:2b  121.15 L5628 0uza3s L15:TIHe: . 30) h
00109 [ N= 3.00} 00244 G5= 2 :CH® 713.0)
001102 [xp- .14:pte 5.00) 00245 (PoLvious areai [Apers 7.00:SLPP= .50:LGP. A5, :MNP=. 250:5CP= u)
Q0iLl> 001: 00017777 ~1D:HHYD --- --AREN----QPRAK-TpeakDate ] -=--R.Y.-R.C. 00246 [lmpecvious atva: LAimps 2.00:SLPI= .50:L61 5
aoiiz> ROUTE CHANNI =2 01:1100 5.50 .363 Ho_dats 7:25 121,15 wn/a 00247>  001:0027 ---- ~RRER-~ DPEAK-TpeakData hh: s i
80113 IRDT* 5.00] out<- 02:002100 5.50 135 Ho_date 1245 121.1% nfa U246 RAUD HVD 16.70 1.195 No_daty 110 125,76 n/a
H0114> (L/S/n= 450,/ .050/.040) 002492 17.70 1.318 He_date 9320 133.06 nfa
DOTRER (Vmaxe a6250> 22.30 1.370 He date Ti35 119.06 nfa
Q0116 JresEE sy 00Z41 + 0511500 4.40 .397 No_date 7200 141.27 n/a
00117 #Area 1101 - Goll Course « rear yarda 00252 [DT= 5.00) SUM- 02:000002 61.10 4.155 No_date 7115 126, Ss n.tn
GOLIY> Arreriadsnbnetaarases sranedesiecsantas 002535 G01:0020- e oo~ YDINHY- ~= =~ ~-RREA-- - - QPEAK-TpeakDale_hhiim--- k.
00119> 05._.,,,,, = = =TD:NHYO- QPERK- Tpeakiate b 00254> CALIB 51mwm‘0 06: 1600 8.50 L7188 No_date 7:00 144 dq 151
01202 CALIB HASI(D 91:1101 442 N _date 002557 - . 35)
00121> [CH= 71.0: W= 3.UD) 002562 73.0]
uoL22y 1 63:0 o 00257> acea: IApecs 5,50:SLEBn S0:LGP= 45 :MUP= . 250-SCP= 0)
00123>  001:00 - QFERK-TpeakOate_hhimm----R.V.-R.C. 00256 area: IAimp= 2.00:5LPI= .50:LGL= 300.:HNI=.013:5C1 0]
603 24> .442 Nu_date 715 121.15 n/a 00259> E S - IDINHYD- - PERK-Tpeakbate_hhima----R.V, -R.C.
00l2s: 2 335 Ho date 00260> CALIB HASIYD G64:1700 10.00 1,206 No date 11:00  BB.U5 .46l
00l ens o7~ 03:003100 1180 J7159 Ho_datle 00z61> (CH= 56.0: K- J 00y
40127 <o = ~RREA----UFrAK-Tpeaklate | 0n262> 1ip= *
Gul2e> WOUTE CIVMEL -5 031003100 11.80 .159 Ho_date GUZEI>  001:0030-- TpaskDate_hhimwi----R.V.-R.C
00129 [RUT= §.00] out<- DZ:002101 11owo 133 Ko date 00ZeAs ADD WYD o £16.80  12.829 Ho date 125.91 nia
0uL30> [L/5/n- 300,/ .050/.040) 002682 + o0 61,10 1.195 Ho_dste 126.55 n/a
GO131> {Vaaxs . 397:Dmax=  .489) 00266 w0 #.50 L1868 No date 114.89 afa
0132 '|A-.1-ll|.-y.|-v-nItl.l.laol-‘l‘-.n-nl.llan-!-.vv.--t;ﬂ--l-toluplall-lllv---p- 002671> + 0 49 00 1.286 No dace B88.95 n/a
0O133> #525ma d1a pape Lron 0Li8x (OF= 5.0U) SUM= U 328,40 17.950 No dalc 122,02 wia
Vevareeran

00LM> gereeret
00135 w0li0008-

00269> & 4.11 X 1.74 €sen
00270>  00L:003)----==--=======JUINHYD=-===== AREA--  WPEAK-TpeakDate hh:mm-- -R.V.-R.C.

C.F. CROZIER & ASSOCIATES INC. Tanglewood, 146-2632




(J:\...ULTIMATE. sum)

002115 FOUTE RESBRVOIR -> 07:000002 326 40 17.950 Ho_date 1310 127.02 w/a
002122 {RDT* 5.00) wul<- 0L;:000003 328.50 68.514% Hu_date 12;10 122.02 ofa
002135 M StoUsed=. 165CEH02)

00214 001:0032---------- QEEAK-TpeahDate_hh

00215 CALIB STANDIMYD 1.740 No_date

002Te> (#IMF= 12.TIME-.21])

2> (LOSs= 2 :CH= 86.0)

00zT8> [Cervious agea. JAper= 6.00iSLPP= .25:LGP= 95, :¢NP~.250:5CP- .01
002793 (Twpervious  azea: lAjpps 2.00 .50:LGI= 500, :MN[=.013:5CT=  .0)
00260>  001:0033----=---- oo~ ID:HHYD- === - -ARBA-- --QPEAK-TpuakUate hhina----R.V.-R.C.
00281> CAL1B STANDHYOD 03:1801 [ R]y -B59 No_date 7:08  127.4% 66O
0028 (KIMF- L9z TIHP=.25)

00763 (LoSS CH- £6.0)

002643 (Pervicus atca: Ihper- 6.00:5LEP= .50:LGP- 65.:MNP=.200:5CK~ .0}
00285> [Topsrvicus arsa: Lian J00:SLPTa  50:LGI= 600. :MNI=.0L3:5CI= 0]
00266>  001.0034--- ===~ -~ -RREA- - --QPERK-TpeakDate_hhiwm----R.V.-R.C.
00287 ADD ¥ 02:1600 27.70 1,740 Ho_date 7:05 124.45 n/a
00z86> ¢ 0301801 .70 .059 No_date 7:05 127.44 wn/a
00289 {uT= 5.00) = 04:000004 39.40 2.599 Ho_date 7:05 125.34 n/a
002907 0010035 o= IDINHYD-------ARRA- - - -QPFAK-Tpeakbate_hh:mu----R.V.-RK.C.
00291 ADD HYD 01:000003 328,40 B.514 Ko date T12:10 122,02 a/a
0252 © U4:000004 39,40 2.599 Hao_date 7:05 125.31 n/a
00293 .00]  SUKe i 361.80 9,876 No_date  11:10 122.31 nfa
00294> 00130036 -- e B LR T TR
00295 FINISH

00256 ==smmmrcmmemm e

002975 srreenran cers

002985 WARNINGS / BRAORS / NOYES

00269 S e e e e b A

00300 51 caded on 2007-05-21 at 16;22:02

003015 =swan A AAAREAUSANEEEAEASNNSASSSARANL AEARSAS RSN ANl ENLELToE
00302>

003033

SCS ULTIMATE Regional OUTput File

C.F. CROZIER & ASSOCIATES INC.

Tanglewood, 146-2632



(J:\...ULTIMATE . dat)

000>
0uouz>
D000 3>
[V P
[
CUODE >
G
Gonos »
OO0
00010
GO
000122
Caun s
LETTES
[EITES
Caules
[T TRES
00015
00015
00620~
wo2i>
qovzes
ooz
o2
U0025 >
00026+
wozi>
00026 >
G029
(LS
GO03l>
00032>
Qo033
034>

00033 '

a6
Q037>
Uuo3g>
wn3ss
[ UEEES
40091
Wod2>
C0G43>

00067 >
CoU3>
00081
EITTE
Q066>
00067>
00068>
0003
070>
[NTeR e
00012>
00073
000745
06015>
C00Te>
000775
ouoTa>
L0079
vowEd>
GuaBL>
ooy
063>
UUUEI >
60085
[IOTTE
60087
0U0BY:
00059
40050
00051 >
0008z
0009£>
QU099
400952
60096
00097
GooGsz
GouaY>
G010u>
00101 >
€0102>
00103>
G0109>
G0L05>
C0106>
90147
00108>
00109
20110
00111>
00142~
00113
0a114>
00114>
00116>
0oL
00113>
00115
001205
00121
woLaz>
00123>
00129
LG ¥y
001262
¢oL27>
00120
00129
G0130>
00131>
01325
LIOEES
601342
001352

C.F.

F: Hiltl’ nats

Ty B P T T T T T PP TPy
] her: [146-2632)

i

‘e

i S.F. Clezier s Associates Inc.

*a 373701C

i

B Scenardo: HLTIHATE CONDETIONS

h

“§ Updales March 2007 as tollows:

o 4) CHICAGY zarufall pes Coblingwoad IOF (Owen Sound Kok Station
“ b)) Update CN values from HIO €0 KVCA guidelines

e ©) Lusped Haar Mills (Tathew) catulusnts

*e d) Catchmenta ufs of Georgian Trail routed to Cranbe

*h €} Update raling cutve of Marsh outlel pec Levived N

LI} t) Partial overcontral of catchwrents soulh of Georgian Trail

MeeasessieasassiestEiaRTaNEisReaRtasanY
{2), nsToRM=(U), NRUN=(0)
ano, one per line tor NSTOGRH time

=10.0), MET
<--stara flll

CHIUAGG STORH CSDT= (5] (w1

1, TPRAT=|U.33),

Cgeeatansiaariene

TP YMALR ML

b orcar y
erebracerened rekeniene
tUs(1), NHYD=('11007], DP<[5.0]mn, AREA [5.5)tha)
UHE [0] fems),  CN/C (73], IA (5] ima)

W=[3}, TF (0.MIhta,
KAIKERLL-( . A

SaRsBRITEb e R aNEIS

] (o 1II::5. !.‘ID l

Tmn=(],

BHED=|2100],
AUT=[5) (m3n),

ROUTE CHANNEL

2j.
CHLGTH= (450 ’ CH3IOPE=[D.0%]) (2],
CPSLOPE={U.5] (4},
wSEG=(3]

SECHUM=(1],
( SEGRUUGH,
{ DISTANCE (m),

SRGUIST (1)) =[0.060,9.0 =0.040,11.0 6.060,16.9]
ELEVATION {m11-{0,1.9)

(4.0.1.3]

gg 9,0.01}

{i1l.4,0.01)

{16.0,1.3)

120.0,1.9)

TR

*hAcea 1101

Pgrerresaane

- Guolf Cou

Hrsseves

b orear yards
S PR

CALIEB HASHYD ID=(1], HIYO-["1101"), ©T=[5.0)min, AREA=(6.3] (ha)
DWF- (0] cms), CH/C-[71], IA=(5] tmmy
H-(3]. TF-10. u!]lu:,
RAINFALL | , + )imemthsy,  EHD=-1

.

RLD u‘:u

" Eamap

Pﬂuln CHARIEL thout=(z],
RLA=[5] (ming,

CHLGTH= [ 300] (1},

KYu= (2108, o= (3],
CHSLOPE=[D.05) (L),
FFSLOBE=[0.9) (%),

NSEG=[3]

SEGUIST (m))=[0,060,9.0 -0.040,

(m) . RLEVATION (m))=[0,1.9)
[4.9,1.3)
(9.0,0 01)
[11.0,0.01]
t16.0,1.3]

CRUM= 1),

11.0 0.v60,2€.0)

{ UVISTANCE

(20.0,1.9)

plp- :;¢. ol course lo developsant
inssasiane B T E T T T TR R TR TP TP R T R
|uunl—|4|, nnlb (40901, Itan-[2)
RDT {5 tmin),
TABLE of

EEEEEERT

ROUTE F.isll\v'uiﬂ

| OUTFLOW-STURAGE
(cws) - {ha-m)

1 0.0, 6,01
[ 0.0200 , 0.G01
{ .08y , 0,005
{ 01706 | u.012
[ V.2600 , £.302

1 walues

{ v.3000 , 2.i47
END -1

-
e
Aten 1102 - sanlv r-le Rvand-n(lat

FaasesesssesTsaastasrenrenrsinstanaray
=], N'H‘(DHI 110? 1. pi=(5 0} {min], AREA=[20] tha},
XIMP=[0.18], TIMP=[0.36), DWE=[0.00] (cwms), LOSZ=(2]},

BCS cutve number CN=(6%.2],

¥Yorvious  surfeces: IApes~(5.0)tmaj, SLPP-12.0)(%),

LGE [40] tm), HNP=[0.u50], SCP¥={0.00) (mi

CRLIB J!MD}ND

Iupervious surfaces: IAiop=[1.5]) (wma), SLPI=[Q.5)(%).
SCI=(0.00) Im

LGL=(700) tim), HNL-[0 013),
I(IM\/I\LI . END= Ll

RAI!IFM L-[ P
;- o

1“‘ =131

12208, o

aikis (1, n

wee seaenee

e

t#hrea 1103 - Townhouses and Pond **#47%%% RDOED 0.3 ha AREA 1105 PER HVCA
*8A1ca 1103 ADLED 0.3 ha AREA 1105 PER NVCA

*#Arce 1103 - ADDED 2.9 ha RREA lllN PER WVCR

SETEtarIARERsrsarsbavesnssasta SEsaEsaRNIREIA IR TARERRR A e iaa A e

*BArca 11049

“pArca 1104 - 2.

“HArca

Flow From Existing Residence Area and Green Space Rlong HounlainRd
ha ARER HOVED TGO RREA 1103 PER NVCA

B T T LR LT e R TP

Il‘)‘: - Mountain Road Ditch 0.3 ha ARER mvrn 1") APP)\ lll)l PER NVCA

P T e T Y dassamnrsresessanarasiians

agiriis et E T atiTeres
ROULE EESERVUIK 1bour={y),
KbT=(5] (min) .

N!lTIJ‘(NDJI .

besriasasnneesns

IDin={3),

TABLE of ( OUTFLOW-STORAGE | values
fums)y = (ha-w)

| 0.0, 0.0
| 90,0087 , 9.0322 |
| 0.0i23, 0.1412 }
| 0.0155 , 0.2243 }
[ 0.0601 , 0.3141 )
[ @.1325 , 0.4582
| 0.1500 , 9.560% i
| 0.15¢0 , 0.7802
| ©.1500 , 0.8383 }
| 1.2887 , 1.17117
| 2.1500 , 1.3098 )
[ 4.1500 , 1.4506 )
ENO -1

S s e

'CROZIER & ASSOCIATES INC.

RLETH
[ RV ES
a0y e
00139-
Q040>
Golil>
0142
J014»

Da146>
00147~
140
20149>
00150
00151»
001522
00153>
UoL54»
001562
0oLlSL>
4015
00i58>
00159
ule0s
o0l6l>
0062>
au1Ee3s
oared>
U01ES>
001663
00167>
00168
00169
001705
00171>
6172>
LTI
00LT4>
001452
aoli6x
0oL
00178
00179>
00150
20181>
00182>
G0i83>
00144>
20169
00186>
00187
Q0158>
G0LES>
00190>
001912
GoLe2>
00193>
00Lad>
00195>
01962
oOL9Ts
10198
001592
$0200>
00201>
00202
00203>
u0204>
00205>
0U206>
002075
Q0208
002095
02 10>
20211>
00212>
0z 13>

» CALTB HASKYD

CHICAGO ULTIMATE 2 Year INput File
ROUTE CHANNET [Dout=(4], NHYD-[1002), IDian (9]
ROT (&) tmanj ,
CHLGTHE [2400]) ), © OPEs {0 91) (%)
FRSLOPE=(0. 1] (%),
HiK=11) NSEG=[3]
EGHOUGH, SEGDIST (1)) =[0.060,0.75 0.04%,2.05 0.060,3.0
i DISTRENCE (1), ELEVATION (a))=[0,1.25]
1,0.05)
N
Pfrtniriiee

“AEND MAIR HELLS

| A SEE R A D e 2
ID-{9], HHUYD=(["12007), LT=(5.0] (min),
XIHP-[0.21), TIME-(0.35],
SUS cugve nunber CH-198],
Pervivus  surfaces: IAper=[5) tmul, SLPP 12] (%)
LGE=(45) (m), HNP-[0.250], S
Iaimp (2) (mal, SLPI=10.5] ()
Lsl=(1300] (m) . Hnl—,o [T EV
)ima/hr) , EKD

16 STREONYD

AREA=[103] (ha),
OWE=[0.00] {cms), LOSS |2],

¥-10.00) tm
Impervious surfaces: .
SC1-10.00) {
wuumu.

mur}, R?\I, lD:uI:-[D}, N‘"Vb [Fll.20| Din-191,

RUL=[S) tming,
TABLE of ( UUTFLUW-STORAGE } valuses

(cms) - (ha-m)

[ 0.00 , 0.0]

[ 0.5 0.9)

[ 3.0, 2.1

[ 3.00, 2.65])

END -1
P TR T .- 0N — e S
ROUTE CHANNEL Lwout (3], NHYD=[4003], 1oin=(8).

RUT= (5] 4
CHLGTH= 1100} (m) ,

CHSLUPE=(0.23) (%),
FPSLOPE=[0.73) (1),

SECRUME (1], NEEG=[1)

{ SEGROUGH, SEBGODIST (m))=(0.045,9 |
( DISTANCE (m), ELEVATION (m)}-(0,2.5]
(4.5,1)
{9,2.5)
i St semmremsemeeenaeeeae]
CALLD STANDIYD ID-(9], WHYD-["12017], DT-na.nl un), AREA=[63] (ha)
XIMP=[0.21]. TIWP=[0.35], DWF=[0.00] (cms;, LOSS={2],

5C5 curve nucber CN=[€3.7],
Previous  suzfaces: [hper=(5] (s, SLPE=]2] (%),
LGP=[45] (), MNO=10.250), SCP=[U.00] G

fwpervious aurtaces: [Aimps(2]fwm), SEPI=[0.5]) (%)

Iﬁ[uiﬂdD]lh;, PAL=(V.013], S5CI=(0.00) (n
o« o limmihr) o ENDa-)
e raLE s aantf e ol g e R
ROUTE avsnkoosh 1nnut=|ﬁ| HHYD=[0121], Ibin-lﬁh
ROT= (5} {mind,
TRHLE of | OUVELOW STOKAGE | values
{cw3) ~ tha-m)
0.0]

B Lr T 2

KOUTE CHANNEL Ipour=§2), KHYD (4005],
ROT [5) {man!,
CHLGTH (700) im},

CUSLOPE (0.71) (%),
FPSLOPE-(0.71] (V),
SECHUM=(1], NSEG- 1]
{ SEGROVGH, SEGDIST (m))=[0.045,9
{ DISTANCE (), ELEVATION tu:lu[ﬂ ﬂ
1
2 5]
A LS TR s

CALIE NASHYD 1b=[5), NHYD=["1202"],

UTa(SImin, AREA=[21](Da).

Dr=|0) (ems),  CHAC=16]), TA=l6.7) (el ,
H=13], TPa[1.z4]hcs
nAlNPAIL-l A ) ||nm/hr|, n~nu-t
e it - - = % i

ADu ﬁ!u lugnm~1|], Huvnaloﬂull. ibs to a:du[? J 4 ﬂ

o i - .- |
CALLB STANURYU ius{2], Wuyo= 1300" 1. ur=[5 01| 1nl, AHHA-[X& TJLFJ
HINP= (€. 15), TIMP=[0.25], DWe=[0.00] (cms), LOSS=(2],
5Ly curve nupber CH=(eS],
Pecvious  surfaces: IAper=(€)(ma), SLPP=(C.5)(%)
LGP (45] lm), MNE-(0.250), SCP-{0.00] (my
Inpervious surfaces: IAunp-(2] tmai, SLPL-[0.5] (%)
LGL [1200) tm), th [0.013), 5CI-(2.00)¢
aAlNPﬂLL t. « « o liswfhe} . EKD

CRLIB STANDHYD

....A-..-...-...“.,
mum, NHYD=|"14007], DT=(5.0] (nin), AREA=[17.7]ha),
WINP=10.21]. TIME=[0.35], CHE=10.00] (cws1, 1OS5=(2),

curve nurber CH={65],

Pervious  surfaces: IApei=[6) (ma), SLPR=(0.5) (B},

LGP=(40) (m), MNE=(0.250), 5CP=(0.40] (ha
INaap=12]) (s), SLEI=[0.5] (3}
LGI<[1200) ()}, MNI=[0.013),
RANERLL=( |, ., (sefhe) . ERD=-L

1nin=19),

Inpecvious surfaces:
HCL10,90] ¢

1unut=[8] FHID=(0140],
RDI=(5) {min),

TABLE of { OUTFLOW-STORAGE ) valuos
(ha-m)

|
ROUTE RESERVOIR

[ 5.8, 0.60)
EHD -1

| Smssmdnsdsmem st E o)
Ipouts(3], 18],

RDT={%] tmn),
CHLGTH= [450] In],

(.
ROUTE CHANNEL NHYD=[4004], 1D

CHSLAPE- (0.67] (31,

FRSLOPE=[0.67] (%},
nsv_u«m

1)) [0.060,0.75 -0.045,2.25 0.060,3.0]
L NRTLON (ml]-ln 1.25)

SECHUM- (1]
( SEGROUGH, 3EGDIS
{ DISTANCE (m),

PP
1o=(4], NN?D-I”14U\ 1. UT=[S5)mn, AREA=(22.3)(hal},
DAF={0) {cms), CH/C=[70), L1A=(5) (ra],

H={3], Te=(0.04]hrs,

RAINFALL={

1 (memfhr),  END=-1

CALIE STANDHYD

ID-(5], NITD |"1$00"|. DT-(5.0] tmrny, RREA-~(4.4](ha),

XIMP-[0.15], TINP=[0.30], UWF=(0.00) (cms), LOSS=(2],
SC5 curve nunber CH=(73],
Pervious  surfaces: IAper=[1}{umi, SLep={0.5](

LGP=(49]) (), HHE=[0.250], 5"|’ 19,00} {ra

inpervious surfaces: LAdmp=(2] (o, SLPI=[0.5]) (bi,

LGI=[325] (w), HNI=([0.013), $C1-(0.60) (o

1 tmn/ha ) EROD -1

RATNERLL= [
| mmama

Tanglewood, 146-2632



Do Bl
[ e
Qo213
LUTES L B
GozIL>
[UTE T
o2
Gouzle>
002795
LOIHO
1>
UOZg 2>
00283>

00290
00291 >
o2y
00293>
u2ugs
60245
ong0>
20257
wzEEs
L0299+
00300>
$0301>
00302
L0303
L0304
09305
003962
00307

463102
00311
G312
G5313>
00314>
0G315>
00316
06317
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[Ferviuus area: lAper= 5.0 Pe=2.00: LGP« 45, :HNP-.250:5CP- .0)
[Inpervions  atear JAimps 2.00:5LPL= .5G:LGI 1300 :MHI .013:5CI 0]
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[RUT= 5.00) out<- 08:00012¢  103.00 2.413 No_daty 2330 31.16 afa
(MxSToUsEdn . 1796E 1011
001:001% - = ~==--==-mm 1D NHYD= -~ ==, ARER--- - QPEAK-TpeakDite_bliikn----R.V. -R.C.
ROUTE CHANNEL <> UB:iQUOLEU i uo 2.4913 No_date 2:39 il.i6 nla
[RDT= 5.00] out<- 03:001003  103.00 2.315 No_data 2:50  31.16 nfa

LL/s/n= 1100/
(Veax= 1.055:Dma 873}
00L:0016 m——————— ~QPBAK-Tpeaklate_hhiwns----R.V.-R.C.
CALTH STANDHYD 6.027 Ho_date 1335 34.56 .481
(X 1HP=. 21 TIHE~.35)
(LOSS= 2 :Ch= 64.7]
{Pervious arca: IAper- 45, MNP, 25015CP= . 0)
{Irpervious  arca: TAimps GL- 900, :MN1-.013:5CI= .0}
901:0017 - - TONHTD- -~ - - -~ AREA-- - - QPEAK-Tpeaklale_ il - --R.V. -R.C.
ROUTE RESBERVOIR > 09:1201 £3,00 €.027 No_date L:3% 34.5¢ nfa
[RDT= 5,00] out< ©0:000121 03.00 1.217 No_date 2335 34.50 w/a
olizuds IB{III‘.IGIJ
<< IDIHHYD- - - - - = -RREA- - - -QFEAK-Tpeakbate_hhima----R.V.-R.C,
ROUTE Clﬂﬂult > 08:000121 63.00 §.271 Mo _date 35 34.50 o/a
[PLT- 5.00] outc- 062:00400° £3.00 1.251 Ho date 2:50  34.5G n/a
[L/S/n= TO0./ .710/.045]
Vmax 686:0ax " .60
0Ly~ == === === == (DL NHY D= == = == -RREA- - -~ QPEAK Tpeakbale hhsmm- =K.V, K.C.
CALLB ﬂn:.lnb 0511202 21.00 .463 Ho_dare 5 22.94
[CN- 68. - 3.00})
ipes 1
001:0020- AREA----QPEAK-TpuakDate hhifm ---R.V.-R
RDE HYD 02:004005 £3.00 1.257 Ho_dare D Y4.56 n/a
v 03:004003 103.00 2.315 Hu_date o Al.16 nfa
¥ 04:004002 31.80 L1500 Ho_datwe ] 31.49 nfa
+ 05:1202 21.00 5 22.94 n/a
jUT= 5.0 SUH. 01:000001 16 .80 4. 0]
001:0021 LUz HNY D=~ == - - - AREA- - - ~QPERK-TpeakDatw_l0i: i
CALLB 57, G2:1300 16.70 .977 Ho_date 5
[£3 FTE IHP-. 25)
(LOus- 2 B5.0]
[Pervious atoa: [Aper 5.00:SLPP- .50:LGP= 45, :MHP=.250:5Ck= .0}
[Impervious  area: TALaps 2.00:5LPI= .S0:LGI=i200. iMNL=.013:5CT= 0]
QUL 0022~ ~=-AFER- - --QPPAK-TpeakDate hhipm - R.V. R.C
CALID STRNODIYE 05: 4400 I D 1.334 No date 1:30 14.33 478
(%IMP=.21.TIHC=.15]
[LOSS= Z iCN= 55.0)
(Pervious area: 1Aper= 6.00:5LEPs .50:LGF - 40.:MNP- . 250:5CF a
[Irpcrvious  orea: TRimps 2.00:SLPI= .$0:LGI-1200. :HRI NOETEL 0
001:0021 10 R D= == RREA- -~ ~QPERK-TpeakDate_hhiom----R. Y. -R.C
WOUTE RESERVOIR -+ 09:1400 17.70 1.384 Ho_tate 1:36 34.33  afa
[RDT= $.00] out<- 00:000140 17,70 2411 No_date 2:35 34,33 n/a
(MaStoUsed . 3409E+00}
001:0024----==~-===2=== LOHHAD === = ARER- - QPPAK-Tpeakbate hhimm - R.V. R.C.
ROUTE CHANNEL  -> 083000140 11,70 411 Ho_date 2:35  31.33 n/e
(AUT= 5.00) cut< 03:004004 1770 .408 No_date 2:45  34.33 nfa
[L/S/n= 450./ .670/.045)
{Vmzx= .718:Dmax= .531)
001:0025-============== 1D: NHYD- - = == - ~AREA= == ~OPEAK-Tpeaklata_hhitwm----R.V,-R.C.
CALTB HASHYD 04:1901 22.30 .736 No_date 2:2%  25.319 .359
fcH 70.0: N 3.00]
(Tp- .84:DT 5.00]
001:0026-m-=mmmmmencomn 1 -QUEAK-Tpeakibate hhimm- = R.Y.-R.C.
* CALIB STRNDIYD 0 4.40 L3806 Ho_date 1:35  36.30 .506
[XIHE=. 15.TINE=. 30]
[LOSS= 2 :CN= 13.0)
(Priuvsous area: TAper= 7.00:SLPP= ,S0:14P= 45, :HHP~.250:5CPs 0]

azea; JAI@ps 2.00:5LRL-
- AR

JH0ILGI- 325,:MHI=.013:5
QPEAK-TpeakDate_hh:mn-

977 Ho_date  1:45
.408 No date  2:45
2736 No _date 2:25
L 386 Ho_date 1:35 36.30
-931 Ho date 1:55  30.17

- QPFAK TpeakDate bhiowa----R.V.

* CALID STANDHYD 06:1600 917 Ho date 1:30 38,10
[KIHE=. 151 TIkP=.35]
[LOSS- 2 :CH= 73.0)
(Pervious acea: IAper: 5.50:5LPP- .50:iLGE= 45 (MHP=.250:5CE= L)
[Irpecvious  acea: IAiaps 2.00:SLPI=  50:LGI= 300..MN1=.013:5C1= .0}
Q010026 === -=====- - TD:RHYD =~ ===~ -AREA-- -~ QPENK-TpeakDa be_biliiim- ML-BLC.
CALIB MASHYD 00:1700 40.00 - 304 Ho _dats 4:3%  14.19 .198
[CHe S6.0. K= 3.00)
[Tp= 2.99:01= 5. 00}
90110030~ -- ==~ ID:NHYD---- - -ARRA--  QPKAK-TgeakDate | hh -~ RV, <R, L.
oD WeD 01:000001 218 80 $.130 No_date 3140 nfa
v 02:000002 61.10 1.931 No_date 30,07 nfe
+ 0011600 8.50 937 Ho dave 3630 nla
v06:1700 40,00 304 Ho_dats § 14,19 wla
[OT= 5.00) 5UHM= 07:000002 32840 5.957 no_date 2:40 29,25 wfa
4, 11 X 1.74 CsA
o1: ~ID:MHYD  +--- AREA --QFEAK-TpeakDate_hhimam----R.V.-R.C.
& RESERVOLR > 07:000002  326.40 5.957 Ho_u: 2:40  29.25 n/a

Tanglewo-o&_, 146-2632



(J:\... ULTIMATE. sum)

002712
PLECESY
ua2rs
102 143
00275
092 16>
00217>
00276>
00215>
00260
VO2EL>
0oLl
[UCEIT B
00264+
0h285>
002652
[ s
002665
002e5>

00296
00
[UETUPES
002013
0030z
00303
00304 >
003055
Q0306
Qp307>
00306

C.F. CROZIER & ASSOCIATES INC.

[RDT= 5.00) out<- 01:000003 32

(xSt oUscd=. J962R101)
00L:0032---- - o= == ID:HHYD- -~ -~ - ~AREA-~--QPEAK-TpeakDate_hiimn----f.V. R.C
CALIB STANUEYD 02:1800 21,70 1.427 Nu_date 1:20  29.47 .al1
[(XIMP=. 12:TIHP=. 21}
(1055« 2 (CN- €6.0]
{Pervicus orva: IAper= £ 00:5LFP= (1GP= NP=. 250:5CP= L0}
{Impcivicus area: IAdp= 2.00:SLPI= Gl= S00. :MNI=.013:5CI- .0)
001:0033 o === LD:NIYD- - QPERR-TpcakDate _hh:imm----R.V. -R.C
CALLE STANUHYD 03:1801 L1338 No_date 1:20 31.11 .433

[XIHP= . 19:TIMP=. 25])
[LOS5= 2 :CN= Gu.d]
[Pezvicus arua: 1Apec=
[ Empervaon atea: TALups
d01:0034
ADD HYU

+ 0
[VE= ¢ SUM- 041000004 1

BOLI0035----- - 1UTBHYD- - - - -AREA
ADL HYD 01:000003 32
© o 04:000004 3
IDT= 5.00) 5UH=
00130036~ -- ==
FINISH

WARNINGS / ERROR

/ NOTRS

00150026 CALEB STAKDHYD
441 WARNING: Stofage Cuslficient
Use a smaller UT or

001:0028 CALIB STANDHYD

“4% WRRNING: storage CosEficient
Use a amalle: LT or
sinulation ended cn 2007-05-21

640 2.342 No date 5:20 29.25 n/a

A1 nifa
Ve 29,96 nfa

- - GTEAK-Tpeatlate hhims----B.V.-R.C.
8.40 2.342 No_date $:20 29.2% ula
29,96 n/fa
33 n/a

9. 40 2,145 Ho_date 1220

9 40 2.16% No_date
tate

19 amaller than 0T
A larger Acaa

12 smaller than D!
A larges arca.
at 16:33:36

_ CHICAGO ULTIMATE 100 Year OUTput File

ﬁ'angl ewood, 146-2632



EXISTING CoNDITIONS

180 €29 gL'y 16°C €vZrio0 €018l G908} Go'08lL 05'6.1 £8°CL
€60 8v'.L 269 10'¢ €16¥00°0 A" 19081 66°08l €66/ €8¢l
HBAINY
L20 00°0% 99°'Le 160 ¢4.0000 05’8l 1081 8y'L8l 196/l £8°¢Cl
120 000t 08'Le 060 6690000 0g'i8l 2L 081 8’8l 8G'6.1 €8¢l
0z0 000 602¢ 880 190000 2518l 9.'08} 61181 €961 €82l
0L0 00°0v 86'6€ ev'o 0120000 25181 zLost 15181 89611 €8¢l
600 ov'ey 06'6v 9e'0 2810000 €518l zs°18L GL6L) £8¢cH
900 000 cL'ey 220 £80000°0 £5°181 €9'181 08'6.1 £8°¢1
HaAIND
9G'0 699l ZLol 51 1G8800°0 8.8l 8Y'L8l 89'18I 62081 €8¢l
G680 Liee ¥8'0l yXA Z¥0020°0 6¢'¢8l ¥2'esl ¥czsl 6e'1l8l £8°CL
G8°0 eriLL 160l Sz 2690200 6L°¢€81 vo'egl yo'esi 91¢8l €8¢l
1§60 6219 6061 syl 8€2/.00°0 95°'e8l 6t'c8l £€281 £8°Cl
0.0 €2'99 60'cl €L G¥82L0°0 y8'e8l 69'€81 0L'e8l 86281 £8°CL
PER i)
€80 1164 g8zel 90¢ GG€020°0 0L'v81 66'€8L 66'c8l yLe8l €82l
£€°0 26'.8 S0'6¢ 880 0€0€00°0 vevel cTv8lL T €8¢l
LE0 99'¢6 8l'6¢ L0 €2.€00°0 oE'v8lL 8z'¥8l [4A%:1" £8°CL %
920 St'GL L'8Z 280 ¥18L00°0 yev8l SO'v8L zev8lL gL'est €871 . 2 3
abpug .

968€00°0

e |

S| ; E104 T
~|euoibay '8|j0ld  [SUUEYY) (UdEaY

i

4

ks

w-.

jauuey) 18Al

.N,*




Elevation (m)

Elevation (m)

River = Channel

Reach = Channel

2015.08.13BlueFairway

sle

Plan: Existing 8/13/2015

RS = 416 Downstream of constructed channel - prev RS 4 - Upstream face of

N|

185.5-

183.5-

.03

.045

a—l-\

.03

,l-,

g

-4 Xme

[ Legend |

[
WS Regional
e
WS 100 year
—me————
WS 50 year
S
WS 25 year
A
WS 10 year
—_—
WS 5 year
WS 2 year
———
Ground
_
Levee

e
Bank Sta

183.0
0

20

40 60

Station (m)

2015.08.13BlueFairway
River = Channel

ke

Reach = Channel

Plan: Existing 8/13/2015
RS=415 BR
ske

¥
100

185.6-

185.0-

184.5+

184.0

183.5-

183.0-
0

(e it Ll

.03

T T- T — T -

20

G .045

b .03

B B L T

60

Station

T LAt et e i S B A

80
(m)

T
100

1
120

Legend

120

P —
WS Regional
e
WS 100 year
SRR SN
WS 50 year
_—
WS 25 year
—
WS 10 year
———
WS 5 year
WS 2 year
S
Ground
—_r‘:—_
Levee

®
Bank Sta




Elevation (m)

Elevation (m)

2015.08.13BlueFairway Plan
River = Channel Reach = Channel
o e

: Existing  8/13/2015

RS =415

BR

184.6

184.4-

184.2-

184.0°¢

183.8+

183.6-

183.4+

183.2-

.03

Tl
5

.08 g

v

20

40 60
Station (m)

2015.08.13BlueFairway
River = Channel

ol e

Reach = Channel

T

80

100

Plan: Existing 8/13/2015
RS =413

184.6-

184.4-

184.2-

184.04

183.8

183.6-

183.4-

183.2+

.03

Tol
5

.08 Jr‘l

STt TTTT T Tt T T T[T T

40 60

Station (m)

i i sk B

80

el T

100

Legend
=
WS Regional
e
WS 100 year
———
WS 50 year
WS 25 year
—_—
WS 10 year
P
WS 5 year
WS 2 year
e
Ground
Levee
°
Bank Sta

120

Legend |

P —
WS Regional
WS 100 year
— g
WS 50 year
e
WS 25 year
—
WS 10 year
—_—,—
WS 5 year
WS 2 year
s
Ground
__B._.
Levee

[ °
| Bank Sta

Ll e |

120




Elevation (m)

Elevation (m)

2015.08.13BlueFairway

Plan: Existing 8/13/2015

River = Channel Reach = Channel RS =394

ok 051 08 o
184.6—_ Legend
———
i WS Regional
4 o ——
184.4- WS 100 year
| ————
/ WS 50 year
—
| WS 25 year
AR
184.2-‘ WS 10 year
—_—,—
| WS 5 year
p _——
1 o WS 2 year
184.0 = _.y__
; .// Ground
| d ®
| i Bank Sta
183.8-
183.6
183.4-
183.2 —— ————
40 60 80 100
Station (m)
2015.08.13BlueFairway Plan: Existing 8/13/2015
River = Channel Reach = Channel RS =377
Sl 05 -3f¢ 08 5
184.6 " Legend
P ——
WS Regional
184.4—- WS 100 year
- ————————
WS 50 year
=
| WS 25 year
184'2'_ WS 10 year
—_——
WS 5 year
WS 2 year
184.0- SR —
Ground
[ ®
Bank Sta
183.8-
183.6
183.4-
183.2- E - -7 T T T TtT STV T T T T YT 17T Ty T "["-’—r - TTTTTTT T"_r‘ Ll i e A
0 40 60 80 100

Station (m)




Elevation (m)

Elevation {m)

2015.08.13BlueFairway

River = Channel Reach = Channel

AP

Plan: Existing 8/13/2015
RS =355

184.2+

184.0

.08 ’1‘35’1‘

.08 ’I

183.8-
183.6-
183.4-

183.2-

I

\‘\\\

naak

MHHTINNNR
N\

Legend

E—
WS Regional
R
WS 100 year
e
WS 50 year
ST,
WS 25 year
———e——
WS 10 year
—_——
WS 5 year
WS 2 year
S St
Ground
Ineff

®
Bank Sta

20

40

o0 80

Station (m)

2015.08.13BlueFairway

River = Channel Reach =-Channel

Plan: Existing 8/13/2015
RS =350 Culv

184.2+

184.0-

.08

Kook

o8 J

183.8-
183.6+
183.4-

183.2-

- — - AT

20

DO

AMMT. \

N

A . S

T 1 URRaEE s Sl s R

60 80

Station (m)

100

100

Legend
S —
WS Regional
—_— .
WS 100 year
—_——

WS 50 year
WS 25 year
e,
WS 10 year
——

WS 5 year
WS 2 year
—_—

Ground
Ineff
e
Bank Sta




Elevation (m)

Elevation (m)

184.0-

183.8-

183.6-

183.4+

183.2

183.0+

182.8+

182.6-

2015.08.13BlueFairway Plan: Existing 8/13/2015
River = Channel Reach = Channel RS =350 Culv

.08

\\\\\\\\\\\\\\\\

NN

\\\\

\\\\\\\ \\\"
sy

\\\\\k\‘\\\\\\\\\\\

%091|<' —0g———|

184.0

183.8-

183.6-

183.4-

183.2-

183.0-

182.8-

182.6

60 80

20 40
Station (m)
2015.08.13BlueFairway Plan: Existing 8/13/2015
River = Channel Reach Channel RS =346
le
€ .08 -ro.rr .08 g
| s S M ['7A"T” - T T T T T *T¥/l r - T - . r‘——‘r I S e .
20 40 60 80

Station (m)

Legend

= &
WS Regional
-
WS 100 year
_
WS 50 year
e
WS 25 year
i ——
WS 10 year
e e
WS 5 year
WS 2 year
Ground
—_— = =
ineff

®
Bank Sta

100

100

Legend

P —
WS Regional
WS 100 year
I
WS 50 year
e —
WS 25 year
——
WS 10 year
—_——
WS 5 year
WS 2 year
— .
Ground
S —
Ineff

)
Bank Sta




Elevation (m)

Elevation (m)

2015.08.13BlueFairway

River = Channe!l Reach = Channel

Plan: Existing 8/13/2015

RS =318

08 —*1'« 05 % 08 S
184.0- e
Legend
- —_—
WS Regional
183.8_ —_———m—e
WS 100 year
p ——
WS 50 year
1 Ml
1548 WS 25 year
—
WS 10 year
e
183.44 WS 5 year
N WS 2 year
L T [ —
183.2 S = Ground
[ ]
Bank Sta
183.0+
182.8+
182.6
182.4-
182.2 . T - T : - - : T " T I ]
0 20 40 60 80 100
Station (m)
2015.08.13BlueFairway Plan: Existing 8/13/2015
River = Channel Reach = Channel RS =287
< 08 §.05>¢ 08 d
183.24
1 Legend
e
WS Regional
—
: x | WS 100 ye
183.04 N N it il
’ ) WS 50 year
—_——
1 WS 25 year
7 —_—
| WS 10 year
- —_——
182.8_ T 5 WS 5 year
WS 2 year
S
| Ground
182.6—. Ineff
[ ]
Bank Sta
182.4-
182.2-
T ',_‘ T L T T T T T - T T Tt TUrT T T |7- T T 1"*‘[4_' T [l B B R |
0 20 40 60 80 100 120

Station (m)




2015.08.13BlueFairway Plan; Existing 8/13/2015

River = Channel Reach = Channel RS =257
.08 —’l . [l< .08 >
183.01 g Legend
=
WS Regional
182.8- e R
WS 100 year
—
WS 50 year
- —_—
o2l WS 25 year
_—
WS 10 year
- —————
L WS 5 year
—_ " WS 2 year
= k =
=4 1822 Ground
=] ] [
'§ Bank Sta
@ . I
w1820
181.8-
181.6-
181.4+
181.2 T ————— .
0 20 40 60 80 100 120
Station (m)
2015.08.13BlueFairway Plan: Existing 8/13/2015
River = Channel Reach = Channel RS =249
}e .os—)}e.os % .08 S
183.0-; Legend
L e
WS Regional
= =
WS 100 year
o S
182.5 . WS 50 year
—_—
WS 25 year
- e
. WS 10 year
= _—
182:0 WS 5 year
. WS 2 year
E —_—
b ] Ground
2 - [ ]
= 181.5 Bank Sta
> - |
[0
i
181.0-
180.5-
180.0_ ¥ T r T - T T ’T’ CTCTTT T 7"‘!**"1’”‘ I I . A T T T Vl”’fl’"”‘rff' - A B B |
0 20 40 60 80 100 120

Station (m)




2015.08.13BlueFairway
River = Channel

RS =230

Plan: Existing 8/13/2015
Reach = Channel

Culv

onk 05k

Elevation (m)

.08

180.0 — T 1
0 20

40
Station (m)

2015.08.13BlueFairway
River = Channel Reach = Channel

80

RS =230

Plan: Existing 8/13/2015

Culv

120

.03
181.6+

05—

.03

Legend

Legend

T e —
WS Regional
| e

WS 100 year
e
WS 50 year
= e a
WS 25 year
L e
WS 10 year
—————

WS 5 year
WS 2 year
—

Ground

®
Bank Sta

Elevation (m)

179.8-
0

Station (m)

St It Ief—

30

T -—-r

S——f— - —e=pE

40

S —
WS Regional
— e
WS 100 year
i ii—
WS 50 year
S S
WS 25 year
e
WS 10 year
—_———
WS 5 year
WS 2 year
— e

Ground

[
Bank Sta




Elevation (m)

Elevation (m)

03 ke

2015.08.13BlueFairway

River = Channel

Plan: Existing 8/13/2015
Reach = Channel RS =208
05—

181.6

.03

I T

¥

Legend

181.4-

e

P —
WS Regional
— e

WS 100 year

akil

- Xme

-——
WS 50 year

179.8
0]

.08

WS 25 year
S
WS 10 year
—————

WS 5 year
WS 2 year
—_—

Ground

®
Bank Sta

T V ' T ]
10 20 30
Station (m)

2015.08.13BlueFairway Plan: Existing 8/13/2015

182.0-

River = Channel Reach = Channel RS = 199
> -.08 4’1

sl .05 7

181.57

179.54
0

== ——- ——

S e

30

- — -1 & 1 T '

40

R il e |

50
Station (m)

40

Legend

S —
WS Regional
RN e

WS 100 year
N e —
WS 50 year
— P |
WS 25 year
— L= N
WS 10 year
——
WS 5 year
WS 2 year

U S —

Ground

[ ]
Bank Sta




Elevation (m)

Elevation (m)

182.0-

2015.08.13BlueFairway
River = Channel Reach = Channel

Plan: Existing 8/13/2015
RS =163
ske

08 < 05 ok

.08

" Legend

—— m——
WS Regional
—
WS 100 year
= =g
WS 50 year

——

WS 25 year

179.5
0

10 ' 20 ' 30
Station (m)

2015.08.13BlueFairway Plan: Existing 8/13/2015
River = Channel Reach = Channel RS =147

40

182.0

03- :{40431*? 03

WS 10 year
[

WS 5 year
WS 2 year

Ground
- A
Ineff

[ ]
Bank Sta

Legend

181.5

g

179.5
0

-

et W Sl R &

10 20 30
Station (m)

—
WS Regional
B -
WS 100 year
—_—
WS 50 year
— e
WS 25 year
—_— e = -
WS 10 year
—_——
WS 5 year
WS 2 year
—
Ground
Ineff

)
Bank Sta




Elevation (m})

Elevation (m)

182.0-

2015.08.13BlueFairway

River = Channel Reach = Channel

Plan: Existing 8/13/2015

RS =129
.03

03 Jfam&lf

Legend

—_— e
WS Regional
== =4
WS 100 year
o
WS 50 year
—_—
WS 25 year
-
WS 10 year
P
WS 5 year
WS 2 year
= e
Ground
J
Ineff

[ ]
Bank Sta

179.5
0

10
Station (m)

2015.08.13BlueFairway
River = Channel Reach = Channel

30

Plan: Existing 8/13/2015

RS =123

40

182.0-

181.57

Jr:.ow%

.03

.03~

Legend

o

&

179.5-
0

i Bty Sl B S R ' e

10
Station (m)

it i el S S R

30

- -

NSNS

——
WS Regional
i
WS 100 year
—_—.
WS 50 year
—_—
WS 25 year
i —
WS 10 year
—i—
WS 5 year
WS 2 year
—_—.
Ground
[ W
Ineff

@
Bank Sta

T

40




Elevation (m)

Elevation (m)

2015.08.13BlueFairway

Plan: Existing 8/13/2015

River = Channel Reach = Channel RS =116 Culv
.03 sk 04'-“1'

T

e .03

-
L

Legend

_—
WS Regional
o
WS 100 year
e
WS 50 year

P v S —
WS 25 year

—_5
WS 10 year

179.5
0

10 ' 20

30

Station (m)

2015.08.13BlueFairway Plan: Existing 8/13/2015
River = Channel Reach =Channel RS=116 Culv

40

182.0

181.5-

.03 %04?{

.03

—_—

WS 5 year
WS 2 year

— e
Ground
———e
Ineff

®
Bank Sta

Legend

Station (m)

e —
WS Regional
— e
WS 100 year
e
WS 50 year
—e
WS 25 year
—_—
WS 10 year
—,—
WS 5 year
WS 2 year
R
Ground
J
Ineff

[ J
Bank Sta




Elevation (m)

Elevation (m)

182.0-

181.5+

2015.08.13BlueFairway Plan: Existing 8/13/2015

River = Channel Reach = Channel RS =110

03— %04?}1 03—

181.0-

180.5

180.0

Legend

_
WS Regional
e
WS 100 year
—_—
WS 50 year
e —
WS 25 year
e —
WS 10 year
—_——
WS 5 year
WS 2 year
—.
Ground

Ineff

179.5
0

T Y ¥ v T ¥ ¥ ]

10 20 30

Station (m)

2015.08.13BlueFairway Plan: Existing 8/13/2015

River = Channel Reach = Channel RS =100

182.0

181.5-

03— %.045%‘— .03 -

40

-
-

®
Bank Sta

| Legend

181.0-

180.5+

180.0+

179.5-
0

ST T [ Tem— T T T S = —— Sy ey =

10 20 30
Station (m)

——r— o T

L |

40

PE—————
WS Regional
R
WS 100 year
—
WS 50 year
-
WS 25 year
A
WS 10 year
—_——
WS 5 year
WS 2 year
S
Ground
Ineff

)
Bank Sta




(w) soueysiq [puueyD U

0se 00¢e 0s on_uw

[T DUSRSNRUIY TS (Y S— OO NN AU TNt AN, N e I USSR =it & | [ 1

0SL
Y

| L | a

89A97 Yo -G8l
v::.QO ¢ r
jeuoibay SM
feuoibey O3 |
_ puabar . T 981

|puuey) |suueyD >

_§Loc/eLrs Bunsixg :uejld  Aemuedanigel 80°5102

R

(w) uoneaals




FProposed ConNDITIoONS

.80 €29 gL'y L6°C 9€CYi00 €018l G9'081 S9'081 [05'6L) £8°¢CL |BuoiBay - [BuuByy
€50 8L €69 00¢ ¥68¥00°0 L1181 1908} 66'081 €G'6LL €8¢l _mce_.mmﬂ_ . suueyp
uaAIND ol -~ [Buueyy

120 00°0¥ L9°LC 160 1120000 05°L8L 1208 8v'L8l LS'61 £8°7¢ClL feucibsy ._m:c.mso
A 00°0¥ 181z 06°0 6690000 0s'18L 8¥'181 86611 £8°CL jeuoibey | . [BuuBYy
020 00°0v olee 880 9/9000°0 AR 05’181 £9'6.L1 €8¢l _,m.:o_mmm_.. F g {auuey)
0L0 000V 66°6€ £¥'0 0120000 Z¢s'L8l 167181 896/1 €8°¢ClL |euoibey;  jpuueyy
600 ov'ey L&'6Y 9¢0 /810000 £6°181 Z5'L8L GL'611 £8°C1 feuaibey | ' jeuueyy
900 (0[0N0) 4 eL'ey 4N £80000°0 £G'L81 €618l 08’61 £8°¢Cl _m_.._.o_.mwm" {suueyn
HaAIND | _ jsuueyy

¥£0 88'Gl Lv'El " 9£€2000 cl'18lL L8l 99'I8l 62081 €8¢l “leucifiey | - feuueyd
LG'0 ocvil or'LL L'} L1/¥00°0 9,718l ¥9'1L81L 62081 €8¢l |Bucibay [suueyD
GG0 661 vO'LL 98’1l 1925000 08181 /9181 15081 €8¢l leuoibay. : fsuuey)
080 9g'ee 2es L¥'e 612€L00 L0¢8L 657181 L8l 0808l €8¢l [euoibey -~ euueyy
uaAIND |euueyD

LG'0 8.°7¢CL 99'8 v0'¢ 8¥G¥00°0 oL'e8l £e¢8l G6'¢8lL Zc'L8l £8'¢C) {euotbey JeuuByD
FAAY] LLC) 05¢Cl 88’ L20¥00°0 yl'esl ¥0'e8lL Le181 €8¢l leuatbey ; [suuBy)
LG0 ov'ci 1ZAY" 86°L §2.¥00°0 61°€8L £0°e81 or'L8l €8¢l jeuoPey jsuueyo
150 98°LL 7901 9i'C £/90900°0 oe'esy 91°¢84 8G°181 €8¢ jeuoibey| {euueyd
€80 Le0l 8.1 €8¢ £GGEL0°0 €G°¢81 12°€81 G6'1L8l €8¢l Jeucibey jsuueyp
10’ LS6 5G9 8c'e 6¥0120°0 66'c81 £9'¢8l £9'eBl ey 8l €8¢l {euaibey jeuueyy
£V'0 8¢°99 i LE'L 18L¥00°0 62'v8L g8l €1'e8l €8¢l |euciBay gLy  {8uueyd
abpug Sy feuueyd

9yey00'0 yevel L2°e8l £8'¢Ch reuoiBoy oLy |ouueyd

o (wjw) 1w (w) (siew)
I G ABRSM | IBYO U | BI9LD 9|ljoid B J9AI yoeay ;

|euoibay :a|j01d

[oUUBYD 1yoeaY |BuURYD 1BAlY pesodold (UBld SYH-O3H



Elevation (m)

Elevation (m)

185.5-

185.0

184.5

184.0-

183.5

e—— .03

2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =416

‘J|' 045k 03

[ Legend |

—_—

WS Regional
—_— e
WS 100 year
—
WS 50 year
- e
WS 25 year
—
WS 10 year
—r———
WS 5 year
WS 2 year
IR
Ground
Levee

®
Bank Sta

183.0
0

185.5

185.0-

184.5

184.0-

183.5-

183.0-
0

20

40 60 80 100
Station (m)

2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =415 BR

.03

l— 045 —k 03

i T 1 i i e e i I S | ' ¥ T T

40 60 80 100
Station (m)

120

T T T3

120

Legend

— e —
WS Regional
N
WS 100 year
o RNE
WS 50 year
= W
WS 25 year
M S
WS 10 year
—_—
WS 5 year
WS 2 year
= R

Ground

Levee

[ ]
Bank Sta

1




Elevation (m)

Elevation (m)

2015.08.13BlueFairway

Plan: Proposed 8/13/2015

River = Channel Reach =Channel RS=415 BR
03 o . k 08 >
184.6- 2 Legend
L 5 A PP T
WS Regional
— e
184.4+ WS 100 year
e
WS 50 year
= : — e
184.2- ' - WS 25 year
- e
X WS 10 year
h —_————
%\ WS 5 year
184.0- L= . SANAELUUUNARRNNRN —_—
o < ol AN WS 2 year
g & LR —_—
No— H §L§§, Ground
183.8- Ineff
| ®
Bank Sta
183.6
183.4-
183.2
20 40 60 80 ' 100 120
Station (m)
2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =413
< 03 ’ }e .08 >
184.6- 0 L
4 egend
' 5 A e—
WS Regional
| = e
184.4- WS 100 year
I
WS 50 year
Ers I —
184.2- - N WS 25 year
. _—
WS 10 year
—_———e
WS 5 year
184.0- -
\ WS 2 year
N —_— -
v - e Ground
" 2 —
183.8 A e Ineff
®
| Bank Sta
183.6
183.4+
183.2
T s S Ee e A Y L L rETT L T — I e L B |
20 40 60 80 100 120
Station (m)

2




Elevation (m)

Elevation (m)

2015.08.13BlueFairway

Plan: Proposed 8/13/2015

River = Channel Reach = Channel RS =383
08 + 045- + .08 o
184.0-l Legend
: —
WS Regional
_———
183.8- WS 100 year
—
WS 50 year
—_—
183.6- WS 25 year
—
WS 10 year
—_——
WS 5 year
183.4- —_—
WS'2 year
—_——
Ground
. ®
183.2 - Bank Sta
183.0~
182.8-
182.6
182.4 T —— ——— T = ]
0 2 4 6 8 10 12
Station (m)
2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =363
< .08 >{1 .045 + .08 >J|
184.5'_ Legend
- ___E_
WS Regional
L P C—
- WS 100 year
184 Al —_—
¢ | WS 50 year
WS 25 year
—
: WS 10 year
) —_————
183.5 ’ WS 5 year
" WS 2 year
_—
| Ground
4 ®
183.0‘ Bank Sta
oL
A
182.5-
182.0-
181 .5- ey v T T T _ 1 ¥ T 5 e e L |
0 4 6 8 10 12 14 16
Station (m)

3




Elevation (m)

Elevation (m)

2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =343

184.04

.08

sk 045 ok .08

Y

181.5
0

T T T T 1 T

6 8 10 12 14

Station (m)

2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =323

16

184.0"_
183.5—_
183.0-:
182.5%
182.0"-

181.5

181.0-
0

.08

'IL .045 %( .08

S = 1 1 T ¥ 1

4 6 8 10 12
Station (m)

R -

14

18

Legend

S
WS Regional
WS 100 year
— .
WS 50 year
SR
WS 25 year
SR VR
WS 10 year
P W —
WS 5 year
WS 2 year
N

Ground

®
Bank Sta

Legend

16

S —
WS Regional
— e
WS 100 year
—_—
WS 50 year
— e
WS 25 year
—r .- |
WS 10 year
e
WS 5 year
WS 2 year
AR

Ground

®
Bank Sta

4




Elevation (m)

Elevation (m)

2015.08.13BlueFairway
River = Channel Reach = Channel

sle .045 S

RS =313

Plan: Proposed 8/13/2015

183.5+

183.0-

182.5-

< .08

T T

.08

Legend
S
WS Regional
e
WS 100 year
—

WS 50 year

—_— e
WS 25 year
-
WS 10 year
———
WS 5 year
WS 2 year
LA
Ground

®
Bank Sta

181.0
0

184.0
183.5:
183.0':
182.5—_
182.0-

181.5-

181.0-
14

T ¥ T T T

4 6 8
Station (m)

2015.08.13BlueFairway
River = Channel Reach = Channel

10

RS =303

12

Plan: Proposed 8/13/2015

14 16

.

.08

sk sle
045 ——>x

.08

Legend

P —
WS Regional
B
WS 100 year
_—
WS 50 year
5 =m

WS 25 year
i - —
WS 10 year

—_——

N

16

%7

i T 1 L i

18 20 22

Station (m)

24

26

WS 5 year
WS 2 year
G
Ground
Ineff

o
Bank Sta

2 e I |

28 30

5




Elevation (m)

Elevation (m)

182.5+

182.0+

181.5-

2015.08.13BlueFairway

Plan: Proposed 8/13/2015

River = Channel Reach = Channel RS =280 Culv
k 08 % 045 >]|‘ 08 \J|

181.0
14

184.5

184.0

183.5

183.0

182.5-

182.0-

181.5-

181.0+

180.5-
0

16 18 20 22 24 26 28
Station (m)
2015.08.13BlueFairway Pian: Proposed 8/13/2015
River = Channel Reach =Channel RS =280 Culv
I< 08 % 045 % 08 ;]J

e ———— -

R (sl i B ¥ R e

15

LI : LI

20 25

b S — T =~ =

30 35

Station (m)

30

Legend

B
WS Regional
—
WS 100 year
- S ——
WS 50 year
—_—e |
WS 25 year
_
WS 10 year
——
WS § year
WS 2 year
il
Ground
Ineff

[ J
Bank Sta

Legend

-

40

P S —
WS Regional
— e
WS 100 year
s
WS 50 year
e
WS 25 year
— e
WS 10 year
——
WS 5 year
WS 2 year
—_——
Ground
Ineff

®
Bank Sta

6




Elevation (m)

Elevation (m)

2015.08.13Bluefairway

River = Channel Reach = Channel

RS =277

Plan: Proposed 8/13/2015

_ S she 5l
B — 08 ofe 045 e 08 o
- Legend
1 A A PP S
WS Regional
| e
183.5 WS 100 year
f e E—
WS 50 year
—_—
| WS 25 year
e
183.{}*" WS 10 year
P
1 WS 5 year
| WS 2 year
182.5- —_—
1 Ground
Ineff
] ®
182.0- Bank Sta
181‘5-' s, \\.. .\\\\ TEURT .\ 12 %\\\
1 RS RN
181.0
180-5 Lk T T L T T T T T ¥ T T ¥ 1
0 5 10 15 20 25 30 35 40
Station (m)
2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS = 261
.08 % .045 % .08 ‘Jl
182.4 L
egend
=
WS Regional
182.24 L g
] WS 100 year
| e
182.0+ WS 50 year
y bbbt
] WS 25 year
e
181.8- WS 10 year
P S——
1 " WS 5 year
181.6 WS 2 year
e
Ground
. ®
181.4 ~ Bank Sta
181.2- "
181.0+
180.8-
180.6
Ll T T T T i T T T T T T
0 5 10 15 20
Station (m)

7




Elevation (m)

Elevation (m)

2015.08.13BlueFairway Plan: Proposed 8/13/2015

River = Channel Reach =Channel RS=230 Culv
}<.08+* .045 % .08 >
18307 Legend
e
WS Regional
e —
1 WS 100 year
-4 _a
s WS 50 year
I N
WS 25 year
e e
| WS 10 year
- —_——
Hag | WS 5 year
1 WS 2 year
i
] Ground
i °
181 Bank Sta
181.0
180.5
180.0 T — T T T 1
20 40 60 80 100 120
Station (m)
2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach =Channel RS =230 Culv
03 e 05 —f¢ .03 8
181.6] Legend
g b ——
WS Regional
181.4-

179.8
0

-

— =y - SEree— 3 T e e — . g

s e B s e e —— = U

10 20 30

Station (m)

SRR

—
WS 100 year
e
WS 50 year

—_—e

WS 25 year
R
WS 10 year

—_——

WS 5 year
WS 2 year
=

Ground

®
Bank Sta

9




Elevation (m)

Elevation (m)

181.6+

2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =208

she she
.03 e .05 ¢ .03 )[

181.4+

|

Legend

—
WS Regional
—_—
WS 100 year
——,
WS 50 year
WS 25 year
—a——
WS 10 year
——
WS 5 year
WS 2 year
S

Ground

[ ]
Bank Sta

Station (m)

2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =199

182.0-

sl sk
.08 ¢ .05 0

Legend

181.5-

&
E

179.5-
0

i v T e S e N E it R iy © Rt el B M+ £ B B - S I B iy |

10 20 30 40 50

Station (m)

————
WS Regional
—_——
WS 100 year
-
WS 50 year
-~
WS 25 year
S J—
WS 10 year
—_
WS § year
WS 2 year
S

Ground
[ ]
Bank Sta

10




Elevation (m)

Elevation (m)

2015.08.13BlueFairway
River = Channel Reach = Channel

Plan: Proposed 8/13/2015
RS = 163

182.0

.08 IL

Sle
.05 T .08

Y

181.5

Legend |

_—os—_—-—
WS Regional
—_——
WS 100 year
e
WS 50 year
EEREE S S
WS 25 year

-|-Jn

or L]

181.0

180.5+

180.0-

179.5

10

2015.08.13BlueFairway
River = Channel Reach = Channel

T T T T T T

20 30
Station (m)

Plan: Proposed 8/13/2015
RS = 147

E.

.03

%045‘-% 03

WS 10 year
—_——

WS 5 year
WS 2 year
e

Ground

°
Bank Sta

181.5

Legend

-t i

181.0+

180.5-

180.0+

179.5-
0

Station (m)

1

®
| Bank Sta

e
WS Regional
—
WS 100 year
—
WS 50 year
- e
WS 25 year
P
WS 10 year
WS 5 year
WS 2 year

——
Ground

11



Elevation (m)

Elevation (m)

181.5

2015.08:13BlueFairway

River = Channel Reach =

.03

sk

Plan: Proposed 8/13/2015

Channel RS =129

> 0:31'1\ .03

L

Legend

_—
WS Regional

o B

- N
WS 100 year

181.0+

180.5+

180.0

—_— e
WS 50 year
o
WS 25 year
_
WS 10 year
—_——

WS 5 year
WS 2 year
e

Ground

®
Bank Sta

179.5
0

2015.08.13BlueFairway

.03

20

Station (m)

Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =123

30 40

181.5

.03

—

Legend

S
WS Regional

WS 100 year

181.0

180.5+

180.0+

179.54
0

20
Station (m)

———
WS 50 year
v b
WS 25 year
—
WS 10 year
_‘_
WS 5 year
WS 2 year
—_—

Ground
[ ]
Bank Sta

o el bl £ et I el e T v |

30 40

12



Elevation (m)

Elevation (m)

2015.08.13BlueFairway
River = Channel Reach = Channel

.03

Plan: Proposed 8/13/2015
RS=116 Culv
M

181.57

'J']"\04u'|'~ .03

—Y

Legend

—
WS Regional

A
WS 100 year

181.0-

180.5-

180.0~

179.5
0

L]

10

2015.08.13BlueFairway

River = Channel

.03

T T T T T T T T T

20 30 40

Station (m)

Plan: Proposed 8/13/2015
Reach = Channel RS =116 Culv

lamealls
'|\049'r .03

Y

—_———
WS 50 year
_—e
WS 25 year
——
WS 10 year
—_—e——

WS 5 year
WS 2 year
B

Ground

[ ]
Bank Sta

| Legend |

—_——
WS Regional
WS 100 year
—ge—

WS 50 year

e ——

WS 25 year

_— = —
WS 10 year
——

WS 5 year
WS 2 year

—

Ground

[ ]
Bank Sta

Station (m)

13




Elevation (m)

Elevation (m)

2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =110

.03 >|[<,045>][{ .03 >{
181.27 Legend
1 L 4 Sh———
\ ] WS Regional
181.0- " —e—
6 WS 100 year
e s
WS 50 year
- et —
180.8 WS 25 year
s
WS 10 year
. —_—
180.6 WS 5 year
WS 2 year
al —_—
1804 Ground
®
Bank Sta
180.2- T
180.0-
179.8-
179.6-
0 10 ’ 20 30 40
Station (m)
2015.08.13BlueFairway Plan: Proposed 8/13/2015
River = Channel Reach = Channel RS =100
. sk pasle N
.03 »<.04 .03
181.21 | T
N | egend
W
WS Regional
181.0-
81.8 WS 100 year
— e
WS 50 year
i —y
180.8 WS 25 year
s WS 10 year
- ——
180.6 WS 5 year
WS 2 year
A= —_—-—
1804 Ground
o
Bank Sta
180.2+
180.0-
179.8~
179.6-
1?9_4 | L L e i T L) T I T ™ ; . ol — AR S A I B R |
0 10 20 30 40

Station (m)

14




A > Rl AR

2c< \\Jﬂ/nv\u*\\\,\w \vnwﬁw&

SNt oy
L5058 )2t

090 oLz AR [zs1 |£€9800°0 Sp'zsl 9c'Z8l 85718l rLe leak 6z £ve [euueyd |

650 059 Sve 6E°L 6568000 ¥£Z81 9cZ8l 85181 lze'z Jesh oL eve jeuueyy

150 £0'9 G6'l GZ'l £98800°0 GZ'Z8l 81281 85181 A leak g £V )

¥5'0 0Z'S VL 001 1¥8800°0 60281 S0Z8l 85181 880 Jeak g X fuueyy

Zro 9e'cl 08¢l zLL LELE0D'0 93'c8l 8.°€81 G6'18l €82t " Jeuoibey €9¢ Jeuueyd

160 £6'9 26 8Z¢C 2150200 067284 89781 127281 G618l vy Jeah 0oL £9¢ [auuey

Z6°0 85'9 €52 612 85¥120°0 £8'Z81 €978l S9C8l G6°181 9/€ Jeah oG £9¢ lsuueyn

z6°0 92’9 61C 102 8€0220°0 107281 85728l 65281 G618l yL'e 1eah 6z £9¢ [auueyd

z6°0 82'S 0Ll 06’1 £€2€20°0 9928} 15281 167281 G6'181 e Jeak o) £9¢ jauueyd

z60 Ge's el 9Ll £86120°0 8G'Z81 yvzsl 28l G6'L8L V2L 1eak g £9¢ feuueyy

680 oLy 9.0 L 8629200 £r'Z8l £c'z8l €e'e8l G6'181 880 lesk g £9e feuueyd

100 6501 128 897 6151100 £0'¥8L 08'esl £ev'z8l €871 [euolbay £8¢ [BuUEY)

96°0 ¥8'9 18 9c 2022200 gcesl 9i'cgl 11'€81 epz8l b Jeal 0oL £8¢ fouueyd

£6°0 959 152 122 1902200 Le'esl LL'ESL z1esl £v'z8l 9.¢ Jesh og £8¢ [auueyd

1670 129 0z 90C G69120°0 Gzesl 90°€81 80°¢8L sv'Z8l vL'e Jeeh 6z £8¢ feuueydy

180 98'G 8L £8'L ¥¥5020°0 GLes 66'281 10°€8lL er'esl 28T teeh 01 £8¢ |suueyy

280 056 vl Z9'l 0£¥610'0 90'c8l z6°28l G6'Z81 £1'Z8l b2} leah g £8¢ [euuey

9,0 ¥8'v 880 1z 60¥810°0 16°28L 187281 8781 ct'z8l 88°0 Jeak g £8¢ [suueyy

10 11'29 85°¢l ov'L 26640070 1Z¥8L L2 ¥8L £1e8l £8Z1 |euoibey ey feuueyd

890 95°0¢ as z9'1 9.0Z10°0 16°¢8) 88'c8l |88°€81 £L'esl vy Jeah 0ol ey jeuueyn

190 £8°92 8g'¢ 9s'L Zr6L10°0 v6'€8lL Gg'esl G8'e8l £Lesl 9/°¢ l1eah 0g ey [suueyy

¥9°0 65°€C 6eC o'l 8011100 16°€8lL £8°csl £8'¢8l gL'esl rie Jeeh g7 N4 |puueys

040 [FAT} 612 8t 082£10°0 93'¢8l 9/,°¢8l 9,°€81 cL'e8l zee Jeak g} el jouueyd|

96°0 867 660 €Ll 8v¥620°0 8/°€81 19°¢8l £9°€8l cLesl WA feeh g ey [euueyd

06°0 YT 790 T 68622070 65°€8lL 1v7€8l 6v'c8l £1°¢8l 880 leeh g el jeuueyd|

|

ebpug Sly teuuey)

L0 LZ¥6 9/ vl 001 0¥0%00°0 6S¥81 LT 78l Sev8lL 12°€81 £8'Z) jeuoibay ol¥ [euueyy

9¢'0 S99z 619 120 LLGE00°0 8L'¥81 16°€81 SLY8L 1Z°€8l vy 1eeh 00| oLy [ETI )

_|¥e0 08'62Z 12’9 990 £81£00°0 GL'Y8L v6'€8l EL¥8L 1Z€81 9L€ Jeek og 9Ly [Buueyd

dANLGe0 L9z zes ¥9°0 ¥8£€00°0 ARcH 06'c8l 0L¥81 12€81 yl'e Jesh 6z 9Ly jpuueyo

90E 7 |¥E0 1202 [A%4 650 685£00°0 9018l Gg'egl PO ¥81 12°€8l zee leah g1 9l fouueyd|

> yi o €0 L6°ZL Gz €50 985£00°0 LO¥8L 08°€8! 00 %81 1281 121 189k G ol¥ [suueyd

© 7o SZ°0l 12 o0 0552000 z6'€8l G9'e8l L6€8L 1281 880 Jeeh g 9Lt [suueyd
ForN () (ew) (syws) (wyw) (w) (w) (w) {w) (s/gw)

¥? PR “ood] MO #epnoly | ypimdoy | eesymold | UUDIBA | edois D' | ASI3 93 | MWD | ASIF'S'TM | IFUOUN | IEI0LD oliosd BIS Jony yoeey

fouUBYD YoBSY [OUUBYD JBAY  SPISEL JO0IFIND (Ueld SYH-OIH

.“. ﬁ\J
__4 A.\»\.{.‘ AQ



620 6eCC 8E'S 6€C 9062100 10281 65181 ZLi8L 0808} £8'Zh
¥S0 €6 L1 vre 62} £28900°0 1y 181 61181 618} 08081 vy
150 181} 0z IV S¥Z900°0 Zv I8l 51181 Ge'18l 08081 9r€
90 002} vo'E €01 7615000 17181 L8l ze18l 08081 viE
0r0 zz oL 0LC 980 S61¥00°0 0€181 S0'181 9z'181 08081 €T
Z€0 Z6Sh 152 99°0 6192000 9z'181 10181 vZ 181 08081 Vb
120 6671 91z o 1924000 81’181 £6°081 L118) 08'08) 880
TEN)
GE°0 ge el 296 191 £88100°0 G1€8) L\rest v9'e8) zzi8L g8
2r0 ) €Ty el ZSYE000  |evesl 18181 927281 ZT181 vy
€70 158 ZLe 7 918£00°0 0€z8l 78181 vz 8l ZZ18L YRS
v o 082 zze Tt 162000 8128l 1181 zLest ZZ181 vie
8v°0 8,9 052 oLt S0¥S00°0 0028} 69181 56181 Zz 181 z€T
€50 €6'G 16 v €6L2000  |98'18l €9'181 18181 Zz18L I
€80 Yas 060 vzl 6162200 €981 €518} 15181 ZZ 181 880
€20 Yo vl ovze 60°} 9€8000°0 11€8L vLE8L LE18) €82k
Zro 868 v9'S 62+ LLIE000  |9v'c8t vzsl Le8l Yy
9r'0 128 vS zEL S99¥00°0 V8l 8zZ8l LE18L oL€
050 052 19E Vel 2265000 €zZ81 91z8l LE18L vie
650 Z59 oz 8e't 9088000 10281 00281 Le18l zee
89°0 1LS 691 W £B.Z1L00 S6'181 18181 LE'181 VL
69°0 v6'y 560 8L 8L6¥L00  |08'18L 69181 €218l 1£181 88°0
S20 €8yt 9012 9Ly £00100°0 8L €81 vL €8l o8l €8zl
v 0 198 0L'S ) 9087000 1528} vrz8l 0v'181 vy
150 V6L el £vl 2865000 628l zez8l o' 181 oL€
950 2L zee el ¥5€2000  |6C28) 1Ze8l ov 18l vLE
190 Sr'9 6€C vl 1056000 91Z81 80281 ov'18L €T
190 26°S vel 1E1 602010°0 90281 66181 ov18L VL
950 SLg €rl Z0) 0£9600°0 167181 98181 ov'18) 880
el LEPL000 9/°€8l 85181 €8zl
65} ¥E£6900°0




€00 ov'ey 8l'6¢ L0 £2¢0000°0 L2181 12181 E7ACYAS vi'e
200 Sg'ey 18°1¢ 800 ¥10000°0 veigl ve18l SL'6L)L [A%4
200 98°LY 06'9¢ 900 8000000 2’8l Zec'i8l Gl'6ll (YA
10°0 16°0v 69'v€ €00 £00000°0 9118l 9L'i8l G2'6L) 880
900 000¥ cLey [44v €80000°0 €6°181 €5°181 08’641 €8¢l
€00 00°0% [4 51 0L0 0200000 ze'i8l 2ei8l 08’621 1444
€00 00'0¥ AR % 600 9100000 828! 8c’'i8l 08'6.1 9.'¢
200 00°0¥ SG'eE 200 ZL0000°0 12181 L2481 08'6.1 vi'e
200 00°0¥ cece 90°0 £00000°0 18l vZ'i8l 08'641 [4%4
100 00°0¥ 8e'Le 00 ¥00000°0 cc’i8l ca'i8l 08'6.1 (YA
100 00°0% G262 200 1000000 9l'18l1 91’181 08'6.1 880
HaAIND
ve0 88'Gl vel LU 9€¢2000 cl'i8l L8t 99°181 62081 €821
120 LE'GL 658 1570 0960000 9e°L8) €081 GE'I8L 6¢°081 1244
610 yZsi [4V] 1G°0 ¢¢8000°0 cei8l 69081 1e7181 6208} 9/'¢
110 0c'Gl (VAY 124" £€9000°0 ocl8l 59081 6¢°181 62081 vLe
¥L0 10yl 469 Ge0 SEY000°0 G218l 66081 vZigl 62°081 [4 4
00 s9el 089 920 1620000 €CI8) £5°08L €181 62'081 b
90°0 06°L) 109 G0 8800000 L1718l G081 9L'181 62°081 880
LS0 ocvl ov'iL L) 212%00°0 9181 v9'i8l 6€°081 €8¢l
820 9L (4 180 1€9100°0 €718l ye'18L 6£°081 1447
920 LYl ok'2 410 8G€100°0 €e18l LEL8L 6€°08E 9/t
14 LELL 489 990 6201000 LE7181 6¢181 6€°08) vi'e
810 06°01 [45] €50 £69000°0 SZ'L8L 18l 6€°081 [4 94
43¢ 0801 619 6€°0 LO¥000°0 €2'l8l €¢’l8l 6€°081 LA
800 0gok ¥S'S [4A] ¢¥1000°0 L7181 9181 6€°081 880
G50 66’71 VoLl 19.500°0 08181 €8°ClL
€0 6L €L°9 62¥200°0 6€°181 1444
L0 LO'LL 8¢9 6202000 Se'i8l 9.t
120 Wil ¥0'9 £09100°0 g8l yL'e
€20 60l 'S 9€1100°0 9¢'18l (44
10 601 LE'G 990000
8120000




HaAInD

120 00°0¥ 19°1¢ 160 1120000 0G5'18L 12081 81’18l 15611 €8°¢L
€0 00'0v 95yl €50 6920000 LEL8L 12°081 0e'18l 1S56/L 1444
clo 00°0¥ 9l€l 0S0 £6¢000°0 1218l 91081 9¢’'L8L 15621 9/°¢
oL'0 00°0¥ LOEL €v'0 2810000 1T°18E 01081 92181 L5621 145>
600 00°0v 6L SE°0 ¥21000°0 vZ'i8lL 10081 £C'181 15611 2eT
100 00°0% oL'LL 820 0800000 Lc'L8l v6'6Ll 12’181 15621 Lo
00 00°0¥ 806 AR €€0000°0 918l 2861 91°18) 156/} 880
120 00'o¥ 18°Le 060 66900070 057181 8’18l 85641 £8'CL
€10 00°0¥ 8Svl [43V] 6920000 Le18l 0e'181 8661 1444
430 00°0¥ L€ 050 ¥52000°0 127181 L2181 8G°6/1 9.'¢
0L0 00°0¥ 00°€l [44Y €81000°0 12181 9’8l 8G'6.1 14>
600 00°0v 06°L1 GE0 5210000 vZ'igl g€cigl 866/ (494
2070 00°0¥ 90k 8¢'0 180000°0 1451 L8l 86641 VoL
00 00°0¥ 0’6 8L'0 ¥€0000°0 917181 9118} 8G'6/41 880
020 00°0¥ 0lLce 88°0 91980000 f4-N%:1% 05181 £9'6.1 €8¢l
€10 000y 150 41 2s'0 £12000°0 LE718l le'18l €9'641 1447
ZLo 00°0¥ LIEL 0S°0 2920000 8¢'18l 1218l €96/l 9.'¢
Lo 00°0% 68'¢l ev'o 1610000 1218l 9’8l £9'641 vlL'e
60°0 00°0¥ vl SE0 ££1000°0 veisl vei8l £9'6.1 cee
4070 00°0¥ 4801 820 /800000 ce I8l L8l €9'641 VO
S0°0 00°0¥ 188 8L0 ££0000°0 gl'i8l 9L'I8l €9'641 88°0
0L0 0oov 666€ €vo 0120000 [AN%:1% 157181 89'6/1 €8¢
00 00°0¥ 66°L€E 810 +¥0000°0 ce'l8l Le'i8l 89'6/1 1247
00 00°0¥ 95°0¢€ 910 £€0000°0 8218} 8¢°18L 89'641 9/°¢
€00 00°0v 9¢°0¢ €10 £20000°0 12181 1218l 8961 vie
€00 00°ov 50'6¢ 010 10000°0 VI8l veisl 89'6.1 [4x4
¢00 00°0¥ €1°8¢ 80°0 8000000 ccigl a8l 8961 L)
100 00'o¥ 20'9¢ 00 ¢00000°0 917181 9l'I8l 89'6/.1 880
60°0 ovey 1661 9€0 /810000 €6'18) 518l Gl'6.1 £8°C1L
00 oy’ ey SO'Ly GL'0 0¥0000°0 g8l ceilsl PALYAR 14 A%
00 ov'ey Z§'6e €0 ¢€0000°0 82’18l Sl'6L1 9.'¢

8c'L8l

4

(PaNuUAUOD) BUUBYD “4oBSY [SUUEBYD AN OPISEL HO0IGIND :UBld SVH-O03



180 €29 19 4 16¢ 9€2Y100 €018l G908} 59081 05611 €8¢l
060 8E'V 90°¢ lce €098L0°0 6£°081 51081 G081 05641 1244
060 LYy [4: 3% yA%4 8916100 1081 60°081 60°081 05°6.1 9L’
160 96°¢ 85'}L 80°C 1620200 £c08l €008l €0°081 05621 142
260 ¥9'e 9’} 6°1 £€81¢0°0 cl'o8l G6'6.1 S6'6L1 0S'6.} (44
€60 FAR 00°'} L'} 0S.€20°0 2008l 18'6L1 186/} 05°6.1 A4
¥6'0 [4:%4 190 VA4 0218200 98’6} S1'6.1 SL'6LL 05611 88°0
€90 140 €69 00¢ ¥68100°0 L118L 29°081 66°081 €661l £8°¢CH
60 €e's A Sv'L 856+00°0 25081 08l €9'6.1 1444
87’0 80'S 06'¢ 871 ¥96100°0 081 Se'08t €9'6.1 9.t
FA4Y 1% 04 15°C 6¢°1 L16¥00°0 9e081 8¢°08L €5°6L1 142>
90 1444 ole oL’k 6¥8¥00°0 2’08} 8108l €561 [444
144\ (104 ¢l 0’} 6€.00°0 1081 60081 €5°6.1 (7
(34 €5 [4° 18°0 GCry00'0 L6'6L1 €5°6.1 880

8.'6.L1

¥6'6.L1

(panuguo)) |su

-

—

=

25

UeyD :yoeay [SUUBYD JOARY SPISEL YOOIEIND UBId SV-O3H



(w) uoyels

e €0’ > ; €0
NSh=S3  9L0C/viy  PaY00Igd 8pIS €/ HeAIND - pasodoud :ue|d Aemure4on|ge1°80°GL0Z
(w) vonelg
00} 08 09 ov 0z 0
: -0'€8L
g8l
”.o.x:
FSv8L
-0'g8L
| Lg's8l
T g0 + ShO' ﬂ g0
)k = 54 9L0Z/P/v  PaY00Ig BPIS €/1 MBAINY - pasodold :ue|d Kemure4on|ge L 80°GL0Z

(w) uonens|3

(w) uoness|g




(w) uoners

asth=sd

9L0Z/¥/y  POX20IG BPIS €/L WOAIND - pasodold :Ueld Aenuiegonige | 80°6102

0zl 004 08 09 ov 0z
h_ 1 1 ] 1 i _. i i 1 L i i A L L A [
=== Tt - = - -Z'e8L
e — — ress
= | = -9°€8l
ses ! L
S| 1 -8°€8l
HWH — R SaE L
.rll....m“|.,_. : H L AR /ﬂ/ﬁ LO'P8L
=5 ~<FETIMINMIINN . .
e : : . | S [FV8)
- M,w, 1 i " - /r?.vw—‘
o LER 1 Y 4 W
I = - == 3 - . . . = Q"
| k 0 Sy’ 60 o T
£1Ah = 5d  9LOZ/VIY  PaX00Ig BPIS €/| WRAIND - pasodold :ue|d Aemite4onige L 80°G1L02
(w) uoneys
i 001 08 09 ov 0z
-_m*__m _ L
=i 1 = -z'e8l
= - -re8l
=g | _ s _ -9'€81
=35 e : Lg'e8l
T W.._, - B e — n - FOFBL
o PSS S
B <RI - gy rvel
a0 3 =
= g /-v.EF
o3| v b4 ]
ot | = ! i : it 0 Lopal
T 80 S| - m €0’

(w) uoneAsg

(w) uonensig




cl

(w) uoneys

£8€ =34

91L0Z/v/y  P%Y0IG BPIS €/| WaAIND - pasodold :ueld

Remie4onige1'80°G1L02

oL 8 9 ¥ 4 0
et _ : _ - : : f _ 5181
iy -0'Z8l
l."n.»_s H
m.m“m — ..Im<NWr
== |
mgon | ~0'e8l
| :
]! gesl
motinigah ||
muigrog || E
| Lovel
puedia] | i 1 "

. R - = : -S'p8L
80 e S¥0 o 80
E98 =5y 9102/vIy  PaY00Ig 8PIS €/1L UBAIND - pasodold ‘ue|d Aemuie4an|ge L 80°G102
(w) uonels

) z 0
b : vz8L

KN :
e -9'z8)

£ -8'28)
ok g -
=4 -0°E8L
=z I

Ay LzesL
hiﬁn.s -
=g | pEgl
.E,i 981
=t .._/-w.mm:
ey LoV

. _ : [ 7 -z v8L
< 80 ore ShO" e 80’

(w) uoneas|x

(w) uonenrs|q




9l

vi

Zl

(w) uoners

m“m%mm

punaisy |

— |
1294 Z SAA

lesh 793
Jeeh g S
S —
el g 93
...... - el

I

gmm>m SM

eshgL 93

1894 GZ SM
— e

1esh 5z 93
A
1ee 05 SM
LeeRgeem
1eaf 0g 93
Bt cliesS
1234 001 SM | |
A
Jeak 001 ©3

eucibay SM | |
: 3 |
|euoifiey 93

8L

shke
80"

)

L2825 9gLozmy

P8Y20ig 8pPIS €/1 HAAIND - pasodoid :

(w) uoness

9l

14

43

oL

140

Ue|d

.!_;.r

80

Aemuieqonige L 80'5102

=g yueg

punoin
—_—
seef Z S

Jeak zo3

. 1eah 5 SM
—_—
183h g 03

seadgi S | |

ng.w.r 03

122K 57 SM
e

188k 05 SM
EERgEsM

1e9f 67 93
Jeeh 0s 53

1894 00} SM
et

euoifiay S
Elorgd sM
_m:o_mm& o3|

puoBey ||

i

18l

—

she=52 9L0¢/vv

sle 140
80 i

paxoolg 8pIS €/} HAAIND - pasodoid :

ueld

8O

Remuegen|gel 80'GL0Z

(w) uoneas|3

(w) uonens|3




(w) voneyg

o 8¢ 9z v ze 0g 8l 9l i
_ - : : : : _ . : . L L -0'181
i ¥
§ == ’ 518l
RN 2
3 R -y -0°28l
= - LSz8l
-0'€8)
st oos || [
= — -G'esL
%ﬂ Foa = == i ! = .“ N : | : i o _Wo.vw_.
L : 2L 5 R B g |
* 80 < S+0 > 80 >
Eog =Sy 91L02/P/y  P3X00Ig 3pPIS €/1 MeAINY - pasodold :ue|d Aemiie4anige L 80°GL0Z
(w) uoneys
oL vl 4" oL 8 9 v
e
_mehzo3 ||
redAggm || —— .“ Tl
ENTR . s e
agi_m; ..vllnz\«. — W = == J:r..ll..l
mekgio3 — : ; 3
leah 57 SM
_eokszo3
Jead 05 SM L
_Rekgs 03
leek 0L SM
eho0L 93 ||
teualbay SM ||
Euabey s
[uciey 93 || & 5
...... Gox 93 :
pualiay = T =
< 80— - ShO' w_ﬂ 80"
Sie=SA 9102/v/y  PaX20jg BpPIS ¢/ WBAIND - pasodold :ueld Aemuie4onige L 80°GL0Z

(wy) uoneas|3

(w) uoners|3




(wy) uoners

!
H

!
g

HEE T
S

,‘}i 1
SHEEH

;

i

Ly
siclalei]sls

i

GBS 0L0Z/viy  PaX20Ig BpIS €/ HaAIND - pasodold :ueld
(w) uonels
8z 92 vz e«

Aemue4an|ge}'80'5102

o
o
o0
~

S08L

~Loist

- FE'I8L

‘+o'zatL

- tgzZel

0¢€8l
sest

+0'v81

-G8l

it
i

l.
HE

|
glBi3iel

:

IRN N ek

20 . ||!|||1wT = mea

pog2 =SY

91L0Z/v/y  PeYo0id 8pIS €/1 WaAIny - pasodold :ueld

Aemueqenige L 80°GL02

(W) uoneas|3

(w) uoneas|g




(w) uoners
oL S

S L.
puncin ||
|.|
moh Z oM

ook 2 93

iesh 5 M
—rp
ek g o3
ESetnir o

Hﬁnm“ M|
._-b.nm— a3 -

mak g7
SM

doak ﬁ SM

ke
it e

ok 004 SM ||

g

aeh 001 |+
001 93 [

euoBay s
B

imumbey OF ||

e - o

punBoy

x ” 80"

pa3201g 9pIS €/ WBAIND - pasodoud :ueld Aemiie4an|ge L 80°5102
(w) uoneyg
(114 Sl oL

AT TRt

S0 wm 80

P8%00Ig 8pIS €/1 WAAIND - pasodold :ue|d AemireJonige L 80'510z

(w) uoneas|3

(w) uonens|g

i =




(w) voners

ocl 00l 08 09 (04 0c 0 8
I : : ! L L : : i . . I L ! L s : : . : L . 081
el { M
=l 57081
Jmatzzaa i i
e -0'L8L
== 5Ll
el i i
=aal o
s :
e -5'z8l
€ 80 T S¥0 lmmmo .y_
6hZ =54 9L0ziviv  pedOOIG BPIS €/1 HaAIND - pasodold :ue|d Aemire4en|geL 80610z
(w) uoness
0c Gl 0l g 0
- — - . - - - . A : A 4 . f L $ 2081
€15 o ] I
_Punoo SO — 081
1e0A Z SM |
kel ~9'081
Bakssm | L
TR 081
me;m_. SM m A )
el BCER -0L8L
Jeef GZ SM ik L
mekszed |- ~C'i8l
.mmgmwm | |&. «w_.
..mm>oow.w|w. | .|© 181
Lt g'lg1
oy o3
|_pusBay || _ : % —— 1 : _ - -0'Z8L
f 80 i S0 T 80 :
bS5z =S4  9L0C/¥/y PeND0Ig BPIS g/L HAAIND - pesodold :ueld Aemure4anige L 805102

(w) uoners|3

(w) uonessig




(w) uonelg

qosZ =Sy 9l0Z/v/y  PAXD0IG OIS €/L WAAIND - pasodold tueld  Aemuie4en|geL 80°'GL0Z

(w) vonels
0c 001 0

| I i [ <
.w” _ - 1 - -0.0Q_-
Inl.m..u. 1 u
=l S s e v 5081
=
=L ) 0’181
e _ 3
;....mﬁrlw_ = 3 -SL8L
el -
x| | et I
g0 ||, — -0'Zgl
g _ f
wal o2 53 i L
o ..o ' Hlme_‘

80" 5] le w_
I .._.f|m¢c 80

NOPEC=35d  9L0zZ/viy PaY0OId OPIS €/L WOAIND - pasodoid (ueld  ABMIIE4SNIGE L 80°SLOZ

(w) uonens|z

(w) uonens|g




(w) uoeys

Swv.k.m 4
punolgy
—_—.
12oA 7 SM E

leshz 03 ) e = =

12ah G S
v L . i

eakg o3 | !

ieahsz o3 | ;
..... x| | 25
JeahosSMm | 1.
. |
iBah05 93 |

1204 00} SM _
==k sm

{eaf 00} 93

euciBay S _

Jeuoibey 53

B

puaboy

L6l =sy

ov
==

9102/v/y  POX20Ig 8PIS €/1 WaAIND - pasodoid :ueid
(w) uoners

Aemureqon|ge L 80'5102

—a
Jeak Z SM

Jeak zo3

Jeak gL ©3 )
1eak 67 Sm
——
1eeh 5z 93
....... Somnn
1894 05 SM
=
Jeak .En, wm. _

204 00} SM
ke LA

1eafk Br 03

worfioy Sm ) i

fruarbay i 5
54 O3

pruronfi ]

Boz = 5Y

9L0Z/v/y  PAX00|G BPIS £/1 WBAIND - pasodold (Ueld

Aemuieqanigg | 80°5102

b 4

(w) uonens|3

(w) uonens|3




(w) uoneyg
0g 0z ol

mﬂmk‘_mm

punois
—_—
leshd 2 Spm

1.8k 763

1eak G SM
—

_mm>._w.r 03

szeA gz SM ||
aal 2

Jeek gz 03
...... §eo3

1894 05 SM
@

1eaf p§ 93

Jeek 001 SM '
1eah go| O3

|

~G'62)

0 081

...... .- |
[eUSIBEY SM
Boy |
jeuoiBoy o3 ||
II!*IT.W. |

|_pusber: |

mo“.. = : vTWVO.%- : — .|.m..o..

thl =54 9L02Z/v/y Pex0Ig BPIS €/L WBAIND - pesodold tueld  Aemiutedenigel'80'L0Z

(w) uonels
0¢ 0z oL

i : . z 1 : 3 . P L

80

TR

£9/=3

ww_.\. [0} v_k. 80

9L0Z/¥/y  pexd0Ig BpIS €/1 WaAIND - pasodold ue|d Remiregenige | 80'51L0Z

(w) uogens|g

(w) uoneasi3




0e

(w) vonels

(174 0l

byt

i

e
|
|

¢

1

i
£lafs

i i 1 | A i i i 1

G641

0’081

Lot

-0'181

o
u

t
]

€0’

S'i8l

ov

£2/ =5y  9L0zvIYy

o¢

| . :
e Sv0 €0

pax20|g 9pIS ¢/ HoAIND - pasodold :ueld
(w) vonerg

Aemire4on|ge L 80°G102

0c 0l

Ewﬁ._mm_

punolgy
—a—
.ok Z SMm

e 793

5
ES
©
(o]
w

ek gL 93

1e2f GZ SM
— e

Jeef g5 SM
— o

1esh 5z 93

122k 001 SM
pinimblL LAY
Jdeak gol 93

...... -

€0’

bz) <524 9loziviy

T S i :
\ﬁmwo B €0

PaX%00|g 8pIS €/L WAAIND - pasodold :ue|d Aemuie4onige L 80°5102

(w) uonens|q

(w) uonensg




(w) uvoneis

S = L5181

a9l =sd 910Z/v/y PaY0Ig OpIS €/L HBAIND - pesodo.d :ue|d Aemureqenige | '80°G102
(w) voneys

ONl=34 9L0Z/vIy  Paxd0Ig 8PIS €/L WaAIND - pasodoud :ueld Aemieqenige | 80°5102

(w) uoneas|3

(w) uonens|3




(w) vopels

ol =S4

91L02/v/y  POX20IG SPIS €/} WAAIND - pasodold :ueld

Aemiie4anige L 80°G102

o o€ 0z oL 0
_ _ _ _ : : v'6LL
ME_ :
=i 961
= N R ) L8641
i_h:.m | = .; :
— 008
=i i LZ'081
= ,um :.owr
= - 908
x-_. o3 i
SR 18081
el - 1 & = -0°L8L
=2o, J 8 l
(e - ZL8L
le 0 sle 0" >l 0’
[ | I~
col=S¢ 9L0Z/7/y PaxooIg 9pIS ¢/ HeAn) - pesodold :uejd Aemue4anigeL'80°G102
(w) uonels
or 0¢ 0z oL 0
Ew&ﬁm \ t i
9611
- -8'6LL
-0°081
g - 2081
I..Mm; | -
mmhgem || 4'08)
sz || :
oo s -9'081
ehgos —=n:f :
teeh 5k 93 .- O
ko 908
£ S & ol
=T / X el
pusie] . — i .
T = e £Z'181
€0 w_r b0 % €0

(w) uonens|g

(w) uonenalg




MocPherson Builders\3505 — Blue Foirway\CAD\CIVIL\1SHEE 1\3505-201-2XX SWM.dwg, Fig. 5, 8/13/2015 12:59:46 PM. swest

G\ 700\ 721

PROPOSED WEST WATERCOURSE
ALIGNMENT

183.27
f‘

CRANBERRY GOLF COURSE -

HOLE #7

249

181.66 -
-
—

=11 [r— —
41m-500mme CS

W INV. 180.29
T T E INV. 179.80

383

183.63

~717.5m~3.6mX1.6m: HANSON—'
, QUICKSPAN BRIDGE  \

: W INV. 181.22

. " E INV. 180.89

EXISTING WEST WATERCOURSE
ALIGNMENT

413

184.23 FUTURE BLUE FAIRWAY
416 BLOCK 5 LANDS

EX. FiLL
AREA

181.51

a7\
181.50
181.48

13m—450mme CSP
W INV. 179.57
E INV. 179.53

LEGEND
EXISTING GRADE
EXISTING CONTOUR
(PER COLLINGWOOD BASE MAPPING)
100 CROSS SECTION STATION ID

180.65
POST—DEVELOPMENT CONDITIONS:

REGIONAL WATER SURFACE ELEVATION

CRANBERRY GOLF
COURSE » DIRECTION OF FLOW BREACH
N— | S—]| S REGIONAL FLOODPLAIN
— e — — EFFECTIVE/ INEFFECTIVE FLOW INTERFACE
— PROPERTY LINE

BLUE FAIRWAY — BLOCK 7
TOWN OF COLLINGWOOD

POST—-DEVELOPMENT
WEST WATERCOURSE CONVEYANCE

NG,

THE HARBOURI EDGE BUILDI
cRoZIER 40 HURON STREET, SUTE 30 [,
COLUNGWOOD, ONL9Y 4R3
&ASSO('ATES 705 44635107
705 4463520 F
Consulting Engineers Iemcrcmonmies

L7 su.w.r’"" B uw.lpVE 721 —35°§_

C

mooo[';' os /022008 m.w.T‘ e

FIG

-]




Blue Fairway\CAD\CIVIL\TSHEET\3505-201 -2XX SWM.dwg, Fig. 4A, 8/13/2015 12:57:14 PM, swesl

MacPherson Buildars\3505 -

X

JNTOON7

”

{ - \ET] At
e e = ——— — REGIONAL FLOODPLAIN
/ 377
@ \ —— — — EFFECTIVE/ INEFFECTIVE FLOW INTERFACE
394 .
// ; @ \ - PROPERTY LINE
. 63\ \
- 184.32 : . BLUE FAIRWAY — BLOCK 7 e amsounEoE BoLone
- m v BLUE FAIRWAY CROZIER <iironores ol
G 164.36 FUTURE DEVELOPMENT LANDS \ TOWN OF COLLINGWOOD &ﬁé‘ggﬂg wm;
\ PRE—DEVELOPMENT ; e
WEST WATERCOURSE CONVEYANCE ™ FIG. 4A]

7" EX. THN 8m—600mms
. ¢ CSP_CULVERTS
W INV. 182,97

E INV. 18281

CRANBERRY GOLF COURS|
HOLE #7 =

K

B gy, M TYGREEN BRIAR DRIVE
'BRIARWOOD DEVELOPMENT

EX.

-l".'-

(APPROX. 181.15m)

FILL AREA

7’ f '
, {
L ] 163
B D =R ' // FA E)Scrﬂglrj\&gggmmu W |
' [, 3 \\II E INV. 179.80 m
‘ : 81.49
y N )
[\ / s AN
| - ‘oo

s 346 \

© CRANBERRY GOLF COURSE

HOLE #0

EX. FILL
AREA
(APPROX.
181.15m)
EX. 13m—450mme CSP
W INV. 179.57
E INV. 179.53
129
181.48
LEGEND
EXISTING GRADE
EXISTING CONTOUR
(PER COLLINGWOOD BASE MAPPING)
100 CROSS SECTION STATION ID

180.65
EXISTING CONDITIONS: REGIONAL WATER

SURFACE ELEVATION

DIRECTION OF FLOW BREACH




L1179

8

|

,179.8

POTENTIAL AREA OF
FLOOD INUNDATION

.179.8 II
l
|
|
\

L

CRANBERRY GOLF COURSE
HOLE #10

POTENTIAL AREA

ek

S,

OF

FLOOD INUNDATION

R

180.5

= — - W —
3 ) ™ -
] .179.7 \‘L’\ sl L
1797 A s ™
CRANBERRY GOLF COURSE \ ale s
Al
\\ T e
\ \ bt
\ Al
\ \ .179.6 =
e
Al
Ao
Ao
K Al
1 23 r ale
N7 .
Mo
EX. FILL AREA
(APPROX. 181.15m)
\ R\
CRANBERRY MARSH
‘\— REGIONAL HWL 179.80m ol
N 1
% | alu '
s 16288, .782, ‘
*““BRIARWOOD DEVELOPMENT e
A2 < S0 l r —‘ﬂ_‘L"
&
N . — — \ l L
> EX. FILL Z
AREA \(‘:’n\ 13 L N
(APPROX. 9 L P i A
Al = e
181.15m) \73\ = Rl ) |
>
\ e 5\ EX. 13m—450mm¢ CSP .
Ex’ “é{j‘wégm'““’ R \ W INV. 179.57 == Ao
W INV:. 180,29\ \ \ E INV. 179.53 \ _\3_\’_(4_
E INV. 179.80 =
@ | »
R of i ~ 2% EX. TMN 8m—600mme L Al
& b © 7 CSP CULVERTS - \ 2 =l
o gl . ‘ : \
\_ -
1
129 LEGEND
179.7 COLLINGWOOD BASE MAPPING ELEVATION
EXISTING GRADE
%@” CRANBERRY GOLF COURSE
= & X HOLE #10 EXISTING CONTOUR
20 (PER COLLINGWOOD BASE MAPPING)
484.02
100 CROSS SECTION I.D.
> WEST WATERCOURSE CHANNEL FLOW
OTSOF S..B,
& 5 DIRECTION OF FLOW BREACH
& e & ° — o m— — REGIONAL FLOODPLAIN
© '\‘bv \%N% +\ " ‘87'
W ngg bt t 4.89 ©
& - K ’ " G S i 6482 — o — — EFFECTIVE/ INEFFECTIVE FLOW INTERFACE
20 Om 20 40 60 80 4 e 28 b & F % B
E E : : © & N P &
BLUE_FAIRWAY s Ty s, & 5 < !
SCALE: 1:1000 FUTURE DEVELOPMENT LANDS . - o 4 4 g ! 18483 . - PROPERTY LINE
. THIS DRAWING IS THE EXCLUSIVE PROPERTY OF C.F. CROZIER Town No. | ISSUE / REVISION DATE: MM,/DD /YYYY |F"9"*" ' Project
& ASSOCIATES INC. AND THE REPRODUCTION OF ANY PART
P THE HARBOUREDGE BUILDING,
T PR R IRLTTEN CONSENT OF THIS OFFICE 1S 0 [ISSUED FOR REVIEW 08/13,/2015 BLUE FAIRWAY BLOCK 7 CROZIER 40 HURON STREET, SUITE 301,
. THE CONTRACTOR SHALL VERIFY ALL DIMENSIONS, LEVELS, TOWN OF COLLINGWOOD COLLINGWOOD, ON L9Y 4R3
AND DATUMS ON SITE AND REPORT ANY DISCREPANCIES OR &ASSOCIATES /0544635101
OMISSIONS TO THIS OFFICE PRIOR TO CONSTRUCTION. i . 78%&?@3233 F
. THIS DRAWING IS TO BE READ AND UNDERSTOOD IN TION Drawing (onsu “ng Engmeers INFO@CFCROZIER.CA
CONJUNCTION WITH ALL OTHER PLANS AND DOCUMENTS
APPLICABLE TO THIS PROJECT. NOT TO BE USED FOR 77; PRE DEVELOPMENT WEST WATERCOU RSE ST — Sy — — 721 3505
. DO NOT SCALE THE DRAWINGS. E———— D W -R-M. -
. ALL EXISTING UNDERGROUND UTILITIES TO BE VERIFIED IN FLOODPLAIN CHARACTERISTICS PLAN Scdle Date Check By Drawing
THE FIELD BY THE CONTRACTOR PRIOR TO CONSTRUCTION. 1:1000 06,/02/2015 K.AW. FIG, 4B




MocPherson Builders\3505 — Blue Foirway\CAD\CIVIL\1SHEE 1\3505-201-2XX SWM.dwg, Fig. 5, 8/13/2015 12:59:46 PM. swest

G\ 700\ 721

PROPOSED WEST WATERCOURSE
ALIGNMENT

183.27
f‘

CRANBERRY GOLF COURSE -

HOLE #7

249

181.66 -
-
—

=11 [r— —
41m-500mme CS

W INV. 180.29
T T E INV. 179.80

383

183.63

~717.5m~3.6mX1.6m: HANSON—'
, QUICKSPAN BRIDGE  \

: W INV. 181.22

. " E INV. 180.89

EXISTING WEST WATERCOURSE
ALIGNMENT

413

184.23 FUTURE BLUE FAIRWAY
416 BLOCK 5 LANDS

EX. FiLL
AREA

181.51

a7\
181.50
181.48

13m—450mme CSP
W INV. 179.57
E INV. 179.53

LEGEND
EXISTING GRADE
EXISTING CONTOUR
(PER COLLINGWOOD BASE MAPPING)
100 CROSS SECTION STATION ID

180.65
POST—DEVELOPMENT CONDITIONS:

REGIONAL WATER SURFACE ELEVATION

CRANBERRY GOLF
COURSE » DIRECTION OF FLOW BREACH
N— | S—]| S REGIONAL FLOODPLAIN
— e — — EFFECTIVE/ INEFFECTIVE FLOW INTERFACE
— PROPERTY LINE

BLUE FAIRWAY — BLOCK 7
TOWN OF COLLINGWOOD

POST—-DEVELOPMENT
WEST WATERCOURSE CONVEYANCE

NG,

THE HARBOURI EDGE BUILDI
cRoZIER 40 HURON STREET, SUTE 30 [,
COLUNGWOOD, ONL9Y 4R3
&ASSO('ATES 705 44635107
705 4463520 F
Consulting Engineers Iemcrcmonmies

L7 su.w.r’"" B uw.lpVE 721 —35°§_

C

mooo[';' os /022008 m.w.T‘ e

FIG

-]




Brandy Lane Corporation Flood Study
Wyldewood Creek, Town of Collingwood September 2020

APPENDIX D

Existing Conditions HEC-RAS Mode|

HEC-RAS Cross-Section Output
HEC-RAS Output Summary Table

Crozier Consulting Engineers
Project No. 1535-4897
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Wyldewook Creek Plan: Existing Condition (West Watercourse) 8/28/2020
Geom: West Watercourse (BF Mod Post-Dev) Flow: Regional SWM Update (2015)
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Wyldewook Creek Plan: Existing Condition (West Watercourse) 8/28/2020
Geom: West Watercourse (BF Mod Post-Dev) Flow: Regional SWM Update (2015)
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Wyldewook Creek
Geom: West Watercourse (BF Mod Post-Dev)

River = West Watercourse Reach = WW

Plan: Existing Condition (West Watercourse) 8/28/2020
Flow: Regional SWM Update (2015)
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Wyldewook Creek Plan: Existing Condition (West Watercourse) 8/28/2020
Geom: West Watercourse (BF Mod Post-Dev) Flow: Regional SWM Update (2015)
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Wyldewook Creek
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Wyldewook Creek Plan: Existing Condition (West Watercourse) 8/28/2020
Geom: West Watercourse (BF Mod Post-Dev) Flow: Regional SWM Update (2015)
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Wyldewook Creek Plan: Existing Condition (West Watercourse) 8/28/2020
Geom: West Watercourse (BF Mod Post-Dev) Flow: Regional SWM Update (2015)
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Wyldewook Creek Plan: Existing Condition (West Watercourse) 8/28/2020
Geom: West Watercourse (BF Mod Post-Dev) Flow: Regional SWM Update (2015)
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Plan: Existing Condition (West Watercourse) 8/28/2020
Flow: Regional SWM Update (2015)
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Wyldewook Creek
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Wyldewook Creek Plan: Existing Condition (West Watercourse) 8/28/2020
Geom: West Watercourse (BF Mod Post-Dev) Flow: Regional SWM Update (2015)
River = West Watercourse Reach=WW RS =66
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HEC-RAS Plan: EX River: West Watercourse Reach: WW  Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Ww 416 2-Year 0.88 183.27 183.91 183.65 183.92 0.002549 0.40 2.21 10.25 0.27
Ww 415 Bridge

Ww 413 2-Year 0.88 183.13 183.49 183.47 183.59 0.027955 1.42 0.62 2.44 0.90
Ww 383 2-Year 0.88 182.43 182.84 182.81 182.91 0.018442 1.27 0.87 4.84 0.76
Ww 363 2-Year 0.88 181.95 182.33 182.33 182.43 0.026180 1.42 0.76 4.70 0.89
Ww 343 2-Year 0.88 181.58 182.05 182.09 0.008746 0.99 1.17 5.20 0.54
Ww 323 2-Year 0.88 181.40 181.86 181.90 0.009976 1.04 1.12 5.13 0.57
Ww 313 2-Year 0.88 181.31 181.75 181.69 181.81 0.011627 1.09 1.05 5.06 0.61
Ww 303 2-Year 0.88 181.22 181.53 181.53 181.62 0.042839 1.50 0.74 4.27 1.10
ww 280 Culvert

Ww 277 2-Year 0.88 180.80 181.08 181.10 0.003192 0.54 1.63 13.79 0.32
Ww 261 2-Year 0.88 180.51 181.07 181.08 0.000441 0.32 3.74 9.31 0.14
Ww 254 2-Year 0.88 180.39 181.07 181.07 0.000230 0.26 4.61 9.54 0.10
Ww 249 2-Year 0.88 180.29 181.07 180.45 181.07 0.000137 0.18 5.01 9.22 0.07
ww 230 Culvert

Ww 208 2-Year 0.88 179.80 181.04 180.19 181.04 0.000013 0.06 28.29 216.58 0.02
Ww 199 2-Year 0.88 179.75 181.04 181.04 0.000004 0.04 35.82 219.52 0.01
Ww 168 2-Year 0.88 179.74 181.04 181.04 0.000000 0.01 70.26 226.38 0.00
Ww 148 2-Year 0.88 179.56 181.04 179.91 181.04 0.000011 0.06 21.13 219.02 0.02
ww 147 Culvert

Ww 83 2-Year 0.88 178.99 179.48 179.48 179.60 0.042165 1.53 0.58 2.34 0.98
Ww 76 2-Year 0.88 178.96 179.27 179.14 179.28 0.007549 0.31 2.80 17.92 0.25
Ww 66 2-Year 0.88 178.96 179.07 179.06 179.09 0.102376 0.58 1.52 27.65 0.79




HEC-RAS Plan: EX River: West Watercourse Reach: WW  Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Ww 416 5-Year 1.71 183.27 184.00 183.80 184.01 0.003585 0.53 3.25 12.91 0.33
Ww 415 Bridge

Ww 413 5-Year 1.71 183.13 183.63 183.61 183.78 0.029461 1.73 0.99 2.98 0.96
Ww 383 5-Year 1.71 182.43 182.95 182.92 183.06 0.019416 1.62 1.44 5.50 0.82
Ww 363 5-Year 1.71 181.95 182.44 182.44 182.58 0.024998 1.76 1.31 5.35 0.92
Ww 343 5-Year 1.71 181.58 182.18 182.25 0.008860 1.25 1.95 6.03 0.57
Ww 323 5-Year 1.71 181.40 181.99 182.06 0.010209 1.31 1.84 5.92 0.61
Ww 313 5-Year 1.71 181.31 181.87 181.80 181.96 0.012469 1.40 1.71 5.78 0.67
Ww 303 5-Year 1.71 181.22 181.64 181.64 181.77 0.036223 1.85 1.21 4.89 1.09
ww 280 Culvert

Ww 277 5-Year 1.71 180.80 181.17 181.21 0.004709 0.79 2.16 15.03 0.41
Ww 261 5-Year 1.71 180.51 181.15 181.17 0.001002 0.52 4.54 10.09 0.21
Ww 254 5-Year 1.71 180.39 181.15 181.16 0.000571 0.44 5.40 10.19 0.16
Ww 249 5-Year 1.71 180.29 181.15 180.53 181.16 0.000355 0.30 5.74 11.51 0.12
ww 230 Culvert

Ww 208 5-Year 1.71 179.80 181.07 180.37 181.07 0.000039 0.12 30.05 216.98 0.04
Ww 199 5-Year 1.71 179.75 181.07 181.07 0.000012 0.07 37.75 220.25 0.02
Ww 168 5-Year 1.71 179.74 181.07 181.07 0.000001 0.02 72.09 227.13 0.01
Ww 148 5-Year 1.71 179.56 181.07 180.02 181.07 0.000036 0.12 22.90 219.28 0.04
ww 147 Culvert

Ww 83 5-Year 1.71 178.99 179.63 179.63 179.79 0.039381 1.76 0.97 3.04 0.99
Ww 76 5-Year 1.71 178.96 179.35 179.20 179.36 0.008701 0.39 4.36 22.39 0.28
Ww 66 5-Year 1.71 178.96 179.09 179.09 179.12 0.154362 0.80 2.15 32.84 1.00




HEC-RAS Plan: EX River: West Watercourse Reach: WW  Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Ww 416 10-Year 2.32 183.27 184.04 183.85 184.06 0.003586 0.59 4.12 20.71 0.34
Ww 415 Bridge

Ww 413 10-Year 2.32 183.13 183.76 183.76 183.86 0.013774 1.48 2.15 15.21 0.70
Ww 383 10-Year 2.32 182.43 183.01 182.99 183.15 0.020466 1.83 1.78 5.86 0.86
Ww 363 10-Year 2.32 181.95 182.51 182.51 182.66 0.023326 1.91 1.70 5.77 0.92
Ww 343 10-Year 2.32 181.58 182.27 182.34 0.008895 1.39 2.45 6.51 0.59
Ww 323 10-Year 2.32 181.40 182.06 182.15 0.010354 1.46 2.31 6.38 0.63
Ww 313 10-Year 2.32 181.31 181.94 181.87 182.04 0.012838 1.57 2.13 6.21 0.70
Ww 303 10-Year 2.32 181.22 181.70 181.70 181.86 0.033251 2.02 1.54 5.28 1.08
ww 280 Culvert

Ww 277 10-Year 2.32 180.80 181.22 181.27 0.005719 0.95 2.45 15.70 0.46
Ww 261 10-Year 2.32 180.51 181.20 181.21 0.001449 0.66 4.97 10.49 0.25
Ww 254 10-Year 2.32 180.39 181.19 181.21 0.000863 0.56 5.82 10.53 0.20
Ww 249 10-Year 2.32 180.29 181.19 180.59 181.20 0.000545 0.38 6.12 12.69 0.15
ww 230 Culvert

Ww 208 10-Year 2.32 179.80 181.08 180.42 181.09 0.000066 0.15 31.10 217.21 0.05
Ww 199 10-Year 2.32 179.75 181.08 181.08 0.000020 0.09 38.89 220.68 0.03
Ww 168 10-Year 2.32 179.74 181.08 181.08 0.000002 0.03 73.16 227.58 0.01
Ww 148 10-Year 2.32 179.56 181.08 180.07 181.08 0.000060 0.15 23.93 219.43 0.05
ww 147 Culvert

Ww 83 10-Year 2.32 178.99 179.71 179.71 179.89 0.038715 1.88 1.23 3.42 1.00
Ww 76 10-Year 2.32 178.96 179.39 179.23 179.40 0.009671 0.44 5.27 24.61 0.30
Ww 66 10-Year 2.32 178.96 179.11 179.11 179.14 0.154526 0.86 2.70 36.81 1.01




HEC-RAS Plan: EX River: West Watercourse Reach: WW  Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Ww 416 25-Year 3.14 183.27 184.10 183.90 184.12 0.003381 0.64 5.32 24.61 0.34
Ww 415 Bridge

Ww 413 25-Year 3.14 183.13 183.83 183.83 183.91 0.011086 1.45 3.40 23.61 0.64
Ww 383 25-Year 3.14 182.43 183.07 183.06 183.25 0.022003 2.07 2.19 6.26 0.92
Ww 363 25-Year 3.14 181.95 182.60 182.58 182.77 0.021750 2.07 2.20 6.27 0.91
Ww 343 25-Year 3.14 181.58 182.36 182.45 0.008963 1.54 3.08 7.07 0.61
Ww 323 25-Year 3.14 181.40 182.15 182.25 0.010519 1.63 2.90 6.91 0.65
Ww 313 25-Year 3.14 181.31 182.02 181.94 182.14 0.013475 1.76 2.64 6.68 0.73
Ww 303 25-Year 3.14 181.22 181.78 181.78 181.97 0.029332 2.18 1.99 5.77 1.05
ww 280 Culvert

Ww 277 25-Year 3.14 180.80 181.31 181.37 0.005696 1.07 2.94 16.84 0.48
Ww 261 25-Year 3.14 180.51 181.28 181.30 0.001720 0.77 5.88 11.28 0.28
Ww 254 25-Year 3.14 180.39 181.27 181.29 0.001093 0.68 6.72 11.19 0.23
Ww 249 25-Year 3.14 180.29 181.27 180.65 181.29 0.000697 0.45 6.92 15.03 0.17
ww 230 Culvert

Ww 208 25-Year 3.14 179.80 181.11 180.47 181.11 0.000106 0.19 32.42 217.50 0.06
Ww 199 25-Year 3.14 179.75 181.11 181.11 0.000033 0.12 40.32 221.22 0.04
Ww 168 25-Year 3.14 179.74 181.11 181.11 0.000003 0.04 74.51 228.13 0.01
Ww 148 25-Year 3.14 179.56 181.10 180.14 181.11 0.000099 0.20 25.21 219.62 0.06
ww 147 Culvert

Ww 83 25-Year 3.14 178.99 179.80 179.80 180.01 0.036750 1.99 1.58 3.87 1.00
Ww 76 25-Year 3.14 178.96 179.43 179.26 179.44 0.010811 0.49 6.35 27.00 0.33
Ww 66 25-Year 3.14 178.96 179.13 179.13 179.17 0.148202 0.91 3.44 41.56 1.01




HEC-RAS Plan: EX River: West Watercourse Reach: WW  Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Ww 416 50-Year 3.76 183.27 184.13 183.94 184.15 0.003177 0.66 6.21 25.81 0.34
Ww 415 Bridge

Ww 413 50-Year 3.76 183.13 183.85 183.85 183.94 0.012348 1.58 3.82 26.45 0.68
Ww 383 50-Year 3.76 182.43 183.12 183.11 183.31 0.022458 2.22 2.49 6.54 0.94
Ww 363 50-Year 3.76 181.95 182.65 182.63 182.84 0.020888 2.17 2.56 6.61 0.91
Ww 343 50-Year 3.76 181.58 182.42 182.52 0.009011 1.64 3.53 7.44 0.62
Ww 323 50-Year 3.76 181.40 182.21 182.32 0.010535 1.73 3.32 7.27 0.66
Ww 313 50-Year 3.76 181.31 182.05 181.99 182.20 0.016536 2.01 2.80 6.82 0.82
Ww 303 50-Year 3.76 181.22 181.92 181.83 182.05 0.015148 1.88 2.78 6.60 0.79
ww 280 Culvert

Ww 277 50-Year 3.76 180.80 181.36 181.43 0.006027 1.17 3.22 17.49 0.50
Ww 261 50-Year 3.76 180.51 181.33 181.36 0.001972 0.86 6.41 11.71 0.30
Ww 254 50-Year 3.76 180.39 181.32 181.34 0.001295 0.76 7.23 11.56 0.25
Ww 249 50-Year 3.76 180.29 181.32 180.69 181.33 0.000813 0.51 7.38 15.26 0.19
ww 230 Culvert

Ww 208 50-Year 3.76 179.80 181.11 180.49 181.12 0.000146 0.23 32.90 217.60 0.07
Ww 199 50-Year 3.76 179.75 181.11 181.12 0.000046 0.14 40.83 221.41 0.04
Ww 168 50-Year 3.76 179.74 181.11 181.11 0.000005 0.05 74.99 228.33 0.01
Ww 148 50-Year 3.76 179.56 181.11 180.18 181.11 0.000137 0.24 25.63 219.68 0.07
ww 147 Culvert

Ww 83 50-Year 3.76 178.99 179.86 179.86 180.08 0.036056 2.07 1.82 4.16 1.00
Ww 76 50-Year 3.76 178.96 179.46 179.28 179.47 0.011491 0.53 7.10 28.56 0.34
Ww 66 50-Year 3.76 178.96 179.14 179.14 179.18 0.145054 0.95 3.97 44.64 1.02




HEC-RAS Plan: EX River: West Watercourse Reach: WW  Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Ww 416 100-Year 4.44 183.27 184.15 183.97 184.18 0.003529 0.72 6.73 26.59 0.36
Ww 415 Bridge

Ww 413 100-Year 4.44 183.13 183.88 183.88 183.97 0.012071 1.62 4.48 30.56 0.68
Ww 383 100-Year 4.44 182.43 183.17 183.16 183.38 0.022965 2.37 2.80 6.83 0.96
Ww 363 100-Year 4.44 181.95 182.71 182.68 182.90 0.020160 2.27 2.94 6.95 0.91
Ww 343 100-Year 4.44 181.58 182.48 182.59 0.009052 1.74 4.00 7.81 0.63
Ww 323 100-Year 4.44 181.40 182.27 182.39 0.010715 1.84 3.75 7.61 0.68
Ww 313 100-Year 4.44 181.31 182.12 182.28 0.015019 2.06 3.29 7.25 0.79
Ww 303 100-Year 4.44 181.22 182.03 181.88 182.15 0.011392 1.82 3.38 7.23 0.71
ww 280 Culvert

Ww 277 100-Year 4.44 180.80 181.41 181.49 0.006273 1.26 3.52 18.18 0.52
Ww 261 100-Year 4.44 180.51 181.38 181.41 0.002187 0.94 7.01 12.19 0.32
Ww 254 100-Year 4.44 180.39 181.37 181.40 0.001483 0.84 7.81 11.96 0.27
Ww 249 100-Year 4.44 180.29 181.37 180.73 181.39 0.000916 0.57 7.88 15.35 0.20
ww 230 Culvert

Ww 208 100-Year 4.44 179.80 181.14 180.52 181.14 0.000181 0.26 34.23 217.90 0.08
Ww 199 100-Year 4.44 179.75 181.14 181.14 0.000058 0.16 42.27 221.95 0.05
Ww 168 100-Year 4.44 179.74 181.14 181.14 0.000006 0.06 76.34 228.89 0.02
Ww 148 100-Year 4.44 179.56 181.13 180.22 181.14 0.000172 0.27 26.92 219.87 0.08
ww 147 Culvert

Ww 83 100-Year 4.44 178.99 179.93 179.93 180.16 0.034618 2.13 2.09 4.46 0.99
Ww 76 100-Year 4.44 178.96 179.40 179.30 179.43 0.029918 0.79 5.62 25.40 0.54
Ww 66 100-Year 4.44 178.96 179.36 179.15 179.36 0.002616 0.22 20.08 98.87 0.16




HEC-RAS Plan: EX River: West Watercourse Reach: WW  Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Ww 416 Regional 12.83 183.27 184.34 184.21 184.39 0.004342 1.03 14.33 53.03 0.43
Ww 415 Bridge

Ww 413 Regional 12.83 183.13 184.23 184.29 0.004178 1.31 14.45 65.29 0.43
Ww 383 Regional 12.83 182.43 183.63 183.63 183.99 0.021031 3.28 6.55 9.57 1.01
Ww 363 Regional 12.83 181.95 183.27 183.53 0.013670 2.84 7.75 10.29 0.83
Ww 343 Regional 12.83 181.58 183.15 183.30 0.006141 2.17 10.59 11.84 0.57
Ww 323 Regional 12.83 181.40 183.06 183.18 0.004800 1.99 11.67 12.37 0.51
Ww 313 Regional 12.83 181.31 183.03 183.14 0.004095 1.89 12.42 12.73 0.48
Ww 303 Regional 12.83 181.22 182.94 182.33 183.09 0.004619 2.05 8.62 12.74 0.52
ww 280 Culvert

Ww 277 Regional 12.83 180.80 181.82 182.06 0.009378 2.18 5.90 23.70 0.69
Ww 261 Regional 12.83 180.51 181.80 181.90 0.003748 1.62 13.10 16.24 0.45
Ww 254 Regional 12.83 180.39 181.78 181.87 0.003297 1.59 13.82 18.79 0.43
Ww 249 Regional 12.83 180.29 181.79 181.10 181.84 0.001864 1.07 12.33 17.03 0.31
ww 230 Culvert

Ww 208 Regional 12.83 179.80 181.29 180.70 181.30 0.000724 0.57 43.73 219.94 0.17
Ww 199 Regional 12.83 179.75 181.29 181.30 0.000269 0.39 52.28 225.03 0.11
Ww 168 Regional 12.83 179.74 181.29 181.29 0.000036 0.15 85.71 233.00 0.04
Ww 148 Regional 12.83 179.56 181.27 180.58 181.29 0.000747 0.61 35.34 221.07 0.18
ww 147 Culvert

Ww 83 Regional 12.83 178.99 180.57 180.57 180.73 0.011326 1.94 10.50 201.15 0.64
Ww 76 Regional 12.83 178.96 179.80 179.49 179.82 0.007134 0.67 19.24 71.96 0.30
Ww 66 Regional 12.83 178.96 179.80 179.25 179.80 0.000400 0.18 75.44 164.35 0.07
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =199 Section from Blue Fariway Model (CFCA No. 721-3505)
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Plan: Post-Development (Wyldewood Creek)
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =146
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =136
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach = WWC RS =133 Upstream Culvert
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS=132 IS
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach = WWC RS = 119 Downstream Culvert
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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River = Wyldewood Creek Reach = WWC

Plan: Post-Development (Wyldewood Creek)

9/9/2020

Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS =78
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =58 Eastern Property Line
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Wyldewook Creek Plan: Post-Development (Wyldewood Creek) 9/9/2020
Geom: Wyldewood Creek (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS =48

.08 + .05 + .08 >||
180.4+
Legend
B e
EG Regional
180.2 _
WS Regional
i —.—
180.0- Ground
| Bank Sta
179.8+
179.6+
179.4
179.2-
179.0
178.8 — T T
0 50 100 150 200 250

Station (m)




HEC-RAS Plan: Post-Develop River: Wyldewood Creek Reach: WWC  Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 2-Year 0.88 183.27 183.91 183.65 183.92 0.002549 0.40 2.21 10.25 0.27
WWC 415 Bridge

WWC 413 2-Year 0.88 183.13 183.49 183.47 183.59 0.027955 1.42 0.62 2.44 0.90
WWC 383 2-Year 0.88 182.43 182.84 182.81 182.91 0.018442 1.27 0.87 4.84 0.76
WWC 363 2-Year 0.88 181.95 182.33 182.33 182.43 0.026180 1.42 0.76 4.70 0.89
WWC 343 2-Year 0.88 181.58 182.05 182.09 0.008746 0.99 1.17 5.20 0.54
WWC 323 2-Year 0.88 181.40 181.86 181.90 0.009976 1.04 1.12 5.13 0.57
WWC 313 2-Year 0.88 181.31 181.75 181.69 181.81 0.011627 1.09 1.05 5.06 0.61
WWC 303 2-Year 0.88 181.22 181.53 181.53 181.62 0.042839 1.50 0.74 4.27 1.10
WWC 280 Culvert

WWC 277 2-Year 0.88 180.80 181.04 181.06 0.005199 0.62 1.41 13.28 0.40
WWC 261 2-Year 0.88 180.51 181.03 181.04 0.000588 0.35 3.36 8.91 0.15
WWC 254 2-Year 0.88 180.39 181.03 181.03 0.000292 0.28 4.21 9.19 0.11
WWC 249 2-Year 0.88 180.29 181.03 180.45 181.03 0.000169 0.19 4.65 8.49 0.08
WWC 230 Culvert

WWC 208 2-Year 0.88 179.80 180.19 180.19 180.30 0.043526 1.52 0.58 120.06 1.01
WWC 199 2-Year 0.88 179.75 180.12 180.12 0.001637 0.32 2.74 138.43 0.20
WWC 168 2-Year 0.88 179.43 180.10 180.10 0.000377 0.28 6.10 189.95 0.12
WWC 162 2-Year 0.88 179.41 180.08 180.09 0.003582 0.54 1.63 6.00 0.33
WWC 160 2-Year 0.88 179.41 180.07 180.09 0.004006 0.56 1.57 6.00 0.35
WWC 156 2-Year 0.88 179.39 180.05 180.07 0.003813 0.55 1.60 6.00 0.34
WWC 146 2-Year 0.88 179.36 180.01 180.03 0.004634 0.59 1.50 6.00 0.37
WWC 141 2-Year 0.88 179.35 179.98 180.00 0.006104 0.64 1.38 6.00 0.42
WWC 136 2-Year 0.88 179.34 179.94 179.97 0.009073 0.72 1.22 6.00 0.51
WWC 133 2-Year 0.88 179.32 179.83 179.83 179.90 0.039320 1.22 0.72 4.81 1.01
WWC 132 Inl Struct

WWC 119 2-Year 0.88 179.19 179.79 179.82 0.009188 0.72 1.22 6.00 0.51
WWC 111 2-Year 0.88 179.12 179.72 179.75 0.008543 0.71 1.24 6.00 0.50
WWC 107 2-Year 0.88 179.09 179.69 179.72 0.009537 0.73 1.20 5.97 0.52
WWC 94 2-Year 0.88 178.96 179.56 179.59 0.009184 0.72 1.22 6.00 0.51
WWC 88 2-Year 0.88 178.91 179.51 179.53 0.009646 0.74 1.20 5.95 0.52
WWC 78 2-Year 0.88 178.82 179.39 179.32 179.43 0.011802 0.98 1.25 6.72 0.60
WWC 58 2-Year 0.88 178.66 179.23 179.15 179.25 0.008441 0.83 1.93 12.17 0.51
WWC 48 2-Year 0.88 178.96 179.07 179.06 179.09 0.039991 0.58 1.52 27.65 0.79




HEC-RAS Plan: Post-Develop River: Wyldewood Creek Reach: WWC  Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 5-Year 1.71 183.27 184.00 183.80 184.01 0.003585 0.53 3.25 12.91 0.33
WWC 415 Bridge

WWC 413 5-Year 1.71 183.13 183.63 183.61 183.78 0.029461 1.73 0.99 2.98 0.96
WWC 383 5-Year 1.71 182.43 182.95 182.92 183.06 0.019416 1.62 1.44 5.50 0.82
WWC 363 5-Year 1.71 181.95 182.44 182.44 182.58 0.024998 1.76 1.31 5.35 0.92
WWC 343 5-Year 1.71 181.58 182.18 182.25 0.008860 1.25 1.95 6.03 0.57
WWC 323 5-Year 1.71 181.40 181.99 182.06 0.010209 1.31 1.84 5.92 0.61
WWC 313 5-Year 1.71 181.31 181.87 181.80 181.96 0.012469 1.40 1.71 5.78 0.67
WWC 303 5-Year 1.71 181.22 181.64 181.64 181.77 0.036223 1.85 1.21 4.89 1.09
WWC 280 Culvert

WWC 277 5-Year 1.71 180.80 181.16 181.19 0.005526 0.83 2.06 14.79 0.44
WWC 261 5-Year 1.71 180.51 181.13 181.15 0.001131 0.55 4.33 9.89 0.22
WWC 254 5-Year 1.71 180.39 181.13 181.14 0.000634 0.46 5.19 10.02 0.17
WWC 249 5-Year 1.71 180.29 181.13 180.53 181.13 0.000390 0.31 5.54 10.91 0.13
WWC 230 Culvert

WWC 208 5-Year 1.71 179.80 180.33 180.33 180.48 0.039820 1.73 0.99 151.80 1.01
WWC 199 5-Year 1.71 179.75 180.26 180.27 0.001579 0.38 4.44 152.47 0.21
WWC 168 5-Year 1.71 179.43 180.24 180.24 0.000494 0.37 8.62 206.25 0.14
WWC 162 5-Year 1.71 179.41 180.20 180.23 0.004079 0.72 2.37 6.07 0.37
WWC 160 5-Year 1.71 179.41 180.19 180.22 0.004442 0.74 2.31 6.00 0.38
WWC 156 5-Year 1.71 179.39 180.17 180.20 0.004380 0.74 2.32 6.00 0.38
WWC 146 5-Year 1.71 179.36 180.12 180.15 0.005412 0.79 2.17 6.00 0.42
WWC 141 5-Year 1.71 179.35 180.08 180.12 0.006931 0.85 2.00 6.00 0.47
WWC 136 5-Year 1.71 179.34 180.04 180.08 0.009609 0.94 1.81 6.00 0.55
WWC 133 5-Year 1.71 179.32 179.92 179.92 180.02 0.035379 1.42 1.21 5.98 1.01
WWC 132 Inl Struct

WWC 119 5-Year 1.71 179.19 179.89 179.94 0.009173 0.93 1.84 6.00 0.54
WWC 111 5-Year 1.71 179.12 179.83 179.87 0.008837 0.92 1.86 6.00 0.53
WWC 107 5-Year 1.71 179.09 179.79 179.83 0.009668 0.95 1.81 6.00 0.55
WWC 94 5-Year 1.71 178.96 179.66 179.71 0.008893 0.93 1.86 6.35 0.53
WWC 88 5-Year 1.71 178.91 179.61 179.66 0.008762 0.92 1.88 6.64 0.53
WWC 78 5-Year 1.71 178.82 179.49 179.42 179.55 0.013100 1.28 2.01 8.26 0.67
WWC 58 5-Year 1.71 178.66 179.31 179.23 179.34 0.010774 1.11 2.97 15.04 0.60
WWC 48 5-Year 1.71 178.96 179.09 179.09 179.12 0.060298 0.80 2.15 32.84 1.00




HEC-RAS Plan: Post-Develop River: Wyldewood Creek Reach: WWC  Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 10-Year 2.32 183.27 184.04 183.85 184.06 0.003586 0.59 4.12 20.71 0.34
WWC 415 Bridge

WWC 413 10-Year 2.32 183.13 183.76 183.76 183.86 0.013774 1.48 2.15 15.21 0.70
WWC 383 10-Year 2.32 182.43 183.01 182.99 183.15 0.020466 1.83 1.78 5.86 0.86
WWC 363 10-Year 2.32 181.95 182.51 182.51 182.66 0.023326 1.91 1.70 5.77 0.92
WWC 343 10-Year 2.32 181.58 182.27 182.34 0.008895 1.39 2.45 6.51 0.59
WWC 323 10-Year 2.32 181.40 182.06 182.15 0.010354 1.46 2.31 6.38 0.63
WWC 313 10-Year 2.32 181.31 181.94 181.87 182.04 0.012838 1.57 2.13 6.21 0.70
WWC 303 10-Year 2.32 181.22 181.70 181.70 181.86 0.033251 2.02 1.54 5.28 1.08
WWC 280 Culvert

WWC 277 10-Year 2.32 180.80 181.22 181.27 0.005690 0.94 2.46 15.71 0.46
WWC 261 10-Year 2.32 180.51 181.20 181.22 0.001443 0.66 4.98 10.50 0.25
WWC 254 10-Year 2.32 180.39 181.19 181.21 0.000860 0.56 5.83 10.53 0.20
WWC 249 10-Year 2.32 180.29 181.19 180.59 181.20 0.000543 0.38 6.13 12.71 0.15
WWC 230 Culvert

WWC 208 10-Year 2.32 179.80 180.40 180.40 180.58 0.038191 1.85 1.25 163.12 1.01
WWC 199 10-Year 2.32 179.75 180.35 180.36 0.001515 0.41 5.62 162.18 0.21
WWC 168 10-Year 2.32 179.43 180.32 180.33 0.000544 0.42 10.15 208.37 0.15
WWC 162 10-Year 2.32 179.41 180.28 180.31 0.004359 0.82 2.81 8.11 0.38
WWC 160 10-Year 2.32 179.41 180.26 180.30 0.004713 0.85 2.74 6.00 0.40
WWC 156 10-Year 2.32 179.39 180.24 180.28 0.004709 0.85 2.74 6.00 0.40
WWC 146 10-Year 2.32 179.36 180.18 180.23 0.005850 0.91 2.56 6.00 0.44
WWC 141 10-Year 2.32 179.35 180.14 180.19 0.007442 0.98 2.38 6.00 0.50
WWC 136 10-Year 2.32 179.34 180.10 179.98 180.16 0.010167 1.08 2.15 6.00 0.57
WWC 133 10-Year 2.32 179.32 179.96 179.96 180.09 0.033969 1.57 1.48 6.00 1.01
WWC 132 Inl Struct

WWC 119 10-Year 2.32 179.19 179.96 180.01 0.009244 1.04 2.22 6.00 0.55
WWC 111 10-Year 2.32 179.12 179.89 179.94 0.009030 1.04 2.23 6.00 0.54
WWC 107 10-Year 2.32 179.09 179.85 179.91 0.009794 1.07 2.18 6.00 0.56
WWC 94 10-Year 2.32 178.96 179.73 179.78 0.008955 1.04 2.25 6.55 0.55
WWC 88 10-Year 2.32 178.91 179.68 179.73 0.008741 1.03 2.30 7.01 0.54
WWC 78 10-Year 2.32 178.82 179.55 179.48 179.62 0.013906 1.45 2.49 9.12 0.71
WWC 58 10-Year 2.32 178.66 179.34 179.27 179.39 0.012676 1.28 3.56 16.42 0.66
WWC 48 10-Year 2.32 178.96 179.11 179.11 179.14 0.060362 0.86 2.70 36.81 1.01




HEC-RAS Plan: Post-Develop River: Wyldewood Creek Reach: WWC  Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 25-Year 3.14 183.27 184.10 183.90 184.12 0.003381 0.64 5.32 24.61 0.34
WWC 415 Bridge

WWC 413 25-Year 3.14 183.13 183.83 183.83 183.91 0.011086 1.45 3.40 23.61 0.64
WWC 383 25-Year 3.14 182.43 183.07 183.06 183.25 0.022003 2.07 2.19 6.26 0.92
WWC 363 25-Year 3.14 181.95 182.60 182.58 182.77 0.021750 2.07 2.20 6.27 0.91
WWC 343 25-Year 3.14 181.58 182.36 182.45 0.008963 1.54 3.08 7.07 0.61
WWC 323 25-Year 3.14 181.40 182.15 182.25 0.010519 1.63 2.90 6.91 0.65
WWC 313 25-Year 3.14 181.31 182.02 181.94 182.14 0.013475 1.76 2.64 6.68 0.73
WWC 303 25-Year 3.14 181.22 181.78 181.78 181.97 0.029332 2.18 1.99 5.77 1.05
WWC 280 Culvert

WWC 277 25-Year 3.14 180.80 181.30 181.36 0.005999 1.08 2.90 16.73 0.49
WWC 261 25-Year 3.14 180.51 181.27 181.30 0.001804 0.79 5.77 11.19 0.29
WWC 254 25-Year 3.14 180.39 181.26 181.28 0.001140 0.69 6.61 11.11 0.23
WWC 249 25-Year 3.14 180.29 181.26 180.65 181.28 0.000727 0.46 6.82 14.75 0.18
WWC 230 Culvert

WWC 208 25-Year 3.14 179.80 180.49 180.49 180.69 0.036716 2.02 1.55 172.08 1.01
WWC 199 25-Year 3.14 179.75 180.45 180.46 0.001373 0.44 7.12 172.12 0.21
WWC 168 25-Year 3.14 179.43 180.42 180.43 0.000589 0.48 11.97 210.89 0.16
WWC 162 25-Year 3.14 179.41 180.36 180.41 0.004683 0.94 3.34 10.51 0.40
WWC 160 25-Year 3.14 179.41 180.35 180.40 0.005032 0.96 3.26 6.00 0.42
WWC 156 25-Year 3.14 179.39 180.33 180.38 0.005082 0.97 3.25 6.00 0.42
WWC 146 25-Year 3.14 179.36 180.26 180.32 0.006343 1.04 3.03 6.00 0.47
WWC 141 25-Year 3.14 179.35 180.22 180.28 0.007993 1.12 2.81 6.00 0.52
WWC 136 25-Year 3.14 179.34 180.16 180.04 180.24 0.010774 1.23 2.56 6.00 0.60
WWC 133 25-Year 3.14 179.32 180.02 180.02 180.17 0.032237 1.73 1.81 6.00 1.01
WWC 132 Inl Struct

WWC 119 25-Year 3.14 179.19 180.03 180.10 0.009319 1.17 2.68 6.00 0.56
WWC 111 25-Year 3.14 179.12 179.96 180.03 0.009273 1.17 2.68 6.00 0.56
WWC 107 25-Year 3.14 179.09 179.92 180.00 0.010068 1.20 2.61 6.00 0.58
WWC 94 25-Year 3.14 178.96 179.80 179.87 0.009178 1.18 2.72 6.79 0.57
WWC 88 25-Year 3.14 178.91 179.75 179.81 0.008888 1.16 2.81 7.44 0.56
WWC 78 25-Year 3.14 178.82 179.61 179.54 179.70 0.014886 1.64 3.08 10.06 0.75
WWC 58 25-Year 3.14 178.66 179.38 179.32 179.44 0.014933 1.49 4.24 17.91 0.73
WWC 48 25-Year 3.14 178.96 179.13 179.13 179.17 0.057891 0.91 3.44 41.56 1.01




HEC-RAS Plan: Post-Develop River: Wyldewood Creek Reach: WWC  Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 50-Year 3.76 183.27 184.13 183.94 184.15 0.003177 0.66 6.21 25.81 0.34
WWC 415 Bridge

WWC 413 50-Year 3.76 183.13 183.85 183.85 183.94 0.012348 1.58 3.82 26.45 0.68
WWC 383 50-Year 3.76 182.43 183.12 183.11 183.31 0.022458 2.22 2.49 6.54 0.94
WWC 363 50-Year 3.76 181.95 182.65 182.63 182.84 0.020888 2.17 2.56 6.61 0.91
WWC 343 50-Year 3.76 181.58 182.42 182.52 0.009011 1.64 3.53 7.44 0.62
WWC 323 50-Year 3.76 181.40 182.21 182.32 0.010520 1.73 3.32 7.27 0.66
WWC 313 50-Year 3.76 181.31 182.04 181.99 182.20 0.016758 2.01 2.78 6.81 0.82
WWC 303 50-Year 3.76 181.22 181.89 181.83 182.04 0.017915 1.98 2.64 6.45 0.85
WWC 280 Culvert

WWC 277 50-Year 3.76 180.80 181.35 181.42 0.006334 1.18 3.18 17.38 0.51
WWC 261 50-Year 3.76 180.51 181.32 181.35 0.002069 0.88 6.29 11.62 0.31
WWC 254 50-Year 3.76 180.39 181.31 181.33 0.001352 0.77 7.11 11.48 0.26
WWC 249 50-Year 3.76 180.29 181.31 180.69 181.32 0.000852 0.52 7.27 15.24 0.19
WWC 230 Culvert

WWC 208 50-Year 3.76 179.80 180.54 180.54 180.77 0.035423 2.12 1.78 178.71 1.01
WWC 199 50-Year 3.76 179.75 180.51 180.52 0.001285 0.46 8.19 177.11 0.20
WWC 168 50-Year 3.76 179.43 180.49 180.50 0.000617 0.51 13.20 212.60 0.17
WWC 162 50-Year 3.76 179.41 180.42 180.47 0.004934 1.02 3.69 12.12 0.42
WWC 160 50-Year 3.76 179.41 180.41 180.46 0.005275 1.04 3.60 6.00 0.43
WWC 156 50-Year 3.76 179.39 180.39 180.44 0.005362 1.05 3.59 6.00 0.43
WWC 146 50-Year 3.76 179.36 180.31 180.38 0.006737 1.13 3.33 6.00 0.48
WWC 141 50-Year 3.76 179.35 180.26 180.34 0.008509 1.22 3.09 6.00 0.54
WWC 136 50-Year 3.76 179.34 180.20 180.30 0.011665 1.34 2.80 6.00 0.63
WWC 133 50-Year 3.76 179.32 180.10 180.06 180.24 0.021651 1.63 2.30 6.00 0.84
WWC 132 Inl Struct

WWC 119 50-Year 3.76 179.19 180.09 180.17 0.009403 1.25 3.00 6.00 0.57
WWC 111 50-Year 3.76 179.12 180.02 180.10 0.009466 1.26 2.99 6.00 0.57
WWC 107 50-Year 3.76 179.09 179.97 180.06 0.010274 1.29 2.91 6.00 0.59
WWC 94 50-Year 3.76 178.96 179.84 179.92 0.009419 1.27 3.04 6.94 0.58
WWC 88 50-Year 3.76 178.91 179.79 179.87 0.009083 1.25 3.15 7.71 0.57
WWC 78 50-Year 3.76 178.82 179.65 179.58 179.76 0.015478 1.76 3.50 10.67 0.77
WWC 58 50-Year 3.76 178.66 179.41 179.35 179.47 0.016739 1.63 4.68 18.80 0.78
WWC 48 50-Year 3.76 178.96 179.14 179.14 179.18 0.056662 0.95 3.97 44.64 1.02




HEC-RAS Plan: Post-Develop River: Wyldewood Creek Reach: WWC  Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 100-Year 4.44 183.27 184.15 183.97 184.18 0.003529 0.72 6.73 26.59 0.36
WWC 415 Bridge

WWC 413 100-Year 4.44 183.13 183.88 183.88 183.97 0.012071 1.62 4.48 30.56 0.68
WWC 383 100-Year 4.44 182.43 183.17 183.16 183.38 0.022965 2.37 2.80 6.83 0.96
WWC 363 100-Year 4.44 181.95 182.71 182.68 182.90 0.020160 2.27 2.94 6.95 0.91
WWC 343 100-Year 4.44 181.58 182.48 182.59 0.009052 1.74 4.00 7.81 0.63
WWC 323 100-Year 4.44 181.40 182.27 182.39 0.010703 1.84 3.75 7.61 0.68
WWC 313 100-Year 4.44 181.31 182.11 182.27 0.015459 2.08 3.26 7.22 0.80
WWC 303 100-Year 4.44 181.22 182.01 181.88 182.14 0.012250 1.87 3.31 7.15 0.73
WWC 280 Culvert

WWC 277 100-Year 4.44 180.80 181.40 181.48 0.006612 1.28 3.46 18.05 0.53
WWC 261 100-Year 4.44 180.51 181.36 181.40 0.002306 0.96 6.87 12.08 0.33
WWC 254 100-Year 4.44 180.39 181.36 181.39 0.001556 0.86 7.66 11.86 0.28
WWC 249 100-Year 4.44 180.29 181.36 180.73 181.37 0.000964 0.57 7.75 15.33 0.21
WWC 230 Culvert

WWC 208 100-Year 4.44 179.80 180.60 180.60 180.85 0.033865 2.20 2.02 185.70 1.00
WWC 199 100-Year 4.44 179.75 180.59 180.60 0.001172 0.48 9.33 182.28 0.20
WWC 168 100-Year 4.44 179.43 180.56 180.57 0.000634 0.54 14.51 214.41 0.17
WWC 162 100-Year 4.44 179.41 180.48 180.55 0.005095 1.09 4.06 14.97 0.42
WWC 160 100-Year 4.44 179.41 180.47 180.53 0.005437 1.12 3.98 6.00 0.44
WWC 156 100-Year 4.44 179.39 180.45 180.51 0.005541 1.12 3.95 6.00 0.44
WWC 146 100-Year 4.44 179.36 180.37 180.45 0.006903 1.21 3.68 6.00 0.49
WWC 141 100-Year 4.44 179.35 180.32 180.41 0.008555 1.29 3.43 6.00 0.55
WWC 136 100-Year 4.44 179.34 180.26 180.36 0.011185 1.41 3.15 6.00 0.62
WWC 133 100-Year 4.44 179.32 180.19 180.10 180.32 0.015464 1.56 2.84 6.00 0.72
WWC 132 Inl Struct

WWC 119 100-Year 4.44 179.19 180.14 180.23 0.009532 1.34 3.32 6.00 0.57
WWC 111 100-Year 4.44 179.12 180.07 180.16 0.009720 1.35 3.30 6.00 0.58
WWC 107 100-Year 4.44 179.09 180.02 180.12 0.010575 1.38 3.21 6.00 0.60
WWC 94 100-Year 4.44 178.96 179.89 179.98 0.009711 1.36 3.36 7.09 0.60
WWC 88 100-Year 4.44 178.91 179.84 179.93 0.009328 1.34 3.51 7.99 0.59
WWC 78 100-Year 4.44 178.82 179.72 179.63 179.82 0.012936 1.75 4.29 11.75 0.72
WWC 58 100-Year 4.44 178.66 179.38 179.38 179.50 0.031618 2.14 4.14 17.71 1.06
WWC 48 100-Year 4.44 178.96 179.36 179.15 179.36 0.001022 0.22 20.08 98.87 0.16




HEC-RAS Plan: Post-Develop River: Wyldewood Creek Reach: WWC  Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 Regional 12.83 183.27 184.34 184.21 184.39 0.004342 1.03 14.33 53.03 0.43
WWC 415 Bridge

WWC 413 Regional 12.83 183.13 184.23 184.29 0.004178 1.31 14.45 65.29 0.43
WWC 383 Regional 12.83 182.43 183.63 183.63 183.99 0.021031 3.28 6.55 9.57 1.01
WWC 363 Regional 12.83 181.95 183.27 183.53 0.013548 2.83 7.78 10.31 0.83
WWC 343 Regional 12.83 181.58 183.16 183.30 0.006061 2.16 10.65 11.86 0.57
WWC 323 Regional 12.83 181.40 183.07 183.19 0.004719 1.98 11.75 12.41 0.51
WWC 313 Regional 12.83 181.31 183.04 183.14 0.004022 1.88 12.51 12.77 0.47
WWC 303 Regional 12.83 181.22 182.95 182.33 183.10 0.004543 2.04 8.67 12.78 0.51
WWC 280 Culvert

WWC 277 Regional 12.83 180.80 181.82 182.06 0.009367 2.18 5.90 23.71 0.69
WWC 261 Regional 12.83 180.51 181.80 181.90 0.003743 1.62 13.10 16.24 0.45
WWC 254 Regional 12.83 180.39 181.78 181.87 0.003291 1.59 13.83 18.79 0.43
WWC 249 Regional 12.83 180.29 181.79 181.10 181.85 0.001861 1.07 12.33 17.04 0.31
WWC 230 Culvert

WWC 208 Regional 12.83 179.80 181.28 181.39 0.004510 1.41 8.58 219.72 0.42
WWC 199 Regional 12.83 179.75 181.31 181.33 0.000638 0.60 22.29 225.19 0.17
WWC 168 Regional 12.83 179.43 181.29 181.31 0.000633 0.78 27.82 233.12 0.19
WWC 162 Regional 12.83 179.41 181.13 181.26 0.005689 1.62 7.94 40.60 0.45
WWC 160 Regional 12.83 179.41 181.11 181.25 0.005895 1.64 7.84 6.00 0.46
WWC 156 Regional 12.83 179.39 181.09 181.23 0.005978 1.64 7.80 6.00 0.46
WWC 146 Regional 12.83 179.36 181.01 181.16 0.006658 1.71 7.52 6.00 0.49
WWC 141 Regional 12.83 179.35 180.97 181.12 0.007214 1.75 7.32 6.00 0.51
WWC 136 Regional 12.83 179.34 180.93 181.09 0.007729 1.79 7.15 6.00 0.52
WWC 133 Regional 12.83 179.32 180.90 180.49 181.07 0.007943 1.81 7.09 6.00 0.53
WWC 132 Inl Struct

WWC 119 Regional 12.83 179.19 180.64 180.85 0.011375 2.04 6.29 6.00 0.64
WWC 111 Regional 12.83 179.12 180.52 180.75 0.012922 2.13 6.01 6.00 0.68
WWC 107 Regional 12.83 179.09 180.43 180.69 0.015372 2.26 5.67 6.00 0.74
WWC 94 Regional 12.83 178.96 180.25 180.49 0.014139 2.24 6.17 8.74 0.76
WWC 88 Regional 12.83 178.91 180.19 180.40 0.012895 2.13 6.78 10.84 0.72
WWC 78 Regional 12.83 178.82 180.01 180.01 180.25 0.020598 2.88 8.82 19.44 0.97
WWC 58 Regional 12.83 178.66 179.74 179.62 179.84 0.014790 2.22 12.98 31.19 0.80
WWC 48 Regional 12.83 178.96 179.80 179.25 179.80 0.000160 0.18 76.98 164.35 0.07
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek
Geom: Wyldewood Creek Blocked (Post-Dev)

Plan: Post-Development (50% Blocked) 9/9/2020
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC

River = Wyldewood Creek Reach=WWC RS =254
.08 + .045 + .08 %
Legend
EG Regional

WS Regional
- e

Ground
([ ]
Bank Sta
180.0 T i ; ; ; T ; : : . T . . . : )
5 10 15 20
Station (m)
Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =249
|<08;:- .045 + .08 |
183.0-_ Legend
] EG Regional
182.5- WS Regional
g —_—-
: Ground
] J
. Ineff
182.0 (]
1 Bank Sta
181.57
181.0
180.57
180.0 T T T T T T T T T T T T T T T T T T T T T T T T 1
20 40 60 80 100 120

Station (m)




Elevation (m)

Elevation (m)

Wyldewook Creek

Geom: Wyldewood Creek Blocked (Post-Dev)

Plan: Post-Development (50% Blocked) 9/9/2020
Flow: Regional SWM Update (2015) - WWC
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Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =199 Section from Blue Fariway Model (CFCA No. 721-3505)
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek
Geom: Wyldewood Creek Blocked (Post-Dev)
River = Wyldewood Creek Reach = WWC

RS =160

Plan: Post-Development (50% Blocked) 9/9/2020
Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS = 146
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS =141
Sl Sle

183.0

L
182.5+
182.0
181.57
181.0
180.5+
180.0

179.5+

.04 0 .045 0 .04 7l

_

EG Regional
WS Regional

—_——
Ground
JE W
Ineff

[}
Bank Sta

179.0
0

5 10 15

Station (m)




Elevation (m)

Elevation (m)

Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS =136
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =133 Upstream Culvert
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Wyldewook Creek
Geom: Wyldewood Creek Blocked (Post-Dev)

Plan: Post-Development (50% Blocked) 9/9/2020
Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS =111 At building and Amenity Building on East side
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Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS =94 At rear of Building/Amenity area on East Side of property
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Wyldewook Creek

Geom: Wyldewood Creek Blocked (Post-Dev)

Plan: Post-Development (50% Blocked) 9/9/2020

River = Wyldewood Creek Reach=WWC RS =78

Flow: Regional SWM Update (2015) - WWC
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach =WWC RS =58 Eastern Property Line
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Wyldewook Creek Plan: Post-Development (50% Blocked) 9/9/2020
Geom: Wyldewood Creek Blocked (Post-Dev) Flow: Regional SWM Update (2015) - WWC
River = Wyldewood Creek Reach=WWC RS =48
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HEC-RAS Plan: Block River: Wyldewood Creek Reach: WWC  Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 2-Year 0.88 183.27 183.91 183.65 183.92 0.002549 0.40 2.21 10.25 0.27
WWC 415 Bridge

WWC 413 2-Year 0.88 183.13 183.49 183.47 183.59 0.027955 1.42 0.62 2.44 0.90
WWC 383 2-Year 0.88 182.43 182.84 182.81 182.91 0.018442 1.27 0.87 4.84 0.76
WWC 363 2-Year 0.88 181.95 182.33 182.33 182.43 0.026180 1.42 0.76 4.70 0.89
WWC 343 2-Year 0.88 181.58 182.05 182.09 0.008746 0.99 1.17 5.20 0.54
WWC 323 2-Year 0.88 181.40 181.86 181.90 0.009976 1.04 1.12 5.13 0.57
WWC 313 2-Year 0.88 181.31 181.75 181.69 181.81 0.011627 1.09 1.05 5.06 0.61
WWC 303 2-Year 0.88 181.22 181.53 181.53 181.62 0.042839 1.50 0.74 4.27 1.10
WWC 280 Culvert

WWC 277 2-Year 0.88 180.80 181.05 181.07 0.004449 0.60 1.48 13.43 0.38
WWC 261 2-Year 0.88 180.51 181.04 181.05 0.000537 0.34 3.47 9.04 0.15
WWC 254 2-Year 0.88 180.39 181.04 181.04 0.000270 0.27 4.33 9.30 0.11
WWC 249 2-Year 0.88 180.29 181.04 180.45 181.04 0.000158 0.18 4.76 8.57 0.08
WWC 230 Culvert

WWC 208 2-Year 0.88 179.80 180.76 180.77 0.000428 0.29 3.31 203.82 0.12
WWC 199 2-Year 0.88 179.75 180.77 180.77 0.000019 0.07 12.33 195.46 0.03
WWC 168 2-Year 0.88 179.43 180.77 180.77 0.000012 0.08 18.20 219.53 0.02
WWC 162 2-Year 0.88 179.41 180.76 180.77 0.000070 0.15 5.74 37.51 0.05
WWC 160 2-Year 0.88 179.41 180.76 180.77 0.000070 0.15 5.74 6.00 0.05
WWC 156 2-Year 0.88 179.39 180.76 180.76 0.000066 0.15 5.86 6.00 0.05
WWC 146 2-Year 0.88 179.36 180.76 180.76 0.000060 0.15 6.03 6.00 0.05
WWC 141 2-Year 0.88 179.35 180.76 180.76 0.000058 0.14 6.09 6.00 0.05
WWC 136 2-Year 0.88 179.34 180.76 180.76 0.000057 0.14 6.15 6.00 0.05
WWC 133 2-Year 0.88 179.32 180.76 179.83 180.76 0.000054 0.14 6.27 6.00 0.04
WWC 132 Inl Struct

WWC 119 2-Year 0.88 179.19 179.79 179.82 0.009186 0.72 1.22 6.00 0.51
WWC 111 2-Year 0.88 179.12 179.72 179.75 0.008543 0.71 1.24 6.00 0.50
WWC 107 2-Year 0.88 179.09 179.69 179.72 0.009537 0.73 1.20 5.97 0.52
WWC 94 2-Year 0.88 178.96 179.56 179.59 0.009184 0.72 1.22 6.00 0.51
WWC 88 2-Year 0.88 178.91 179.51 179.53 0.009646 0.74 1.20 5.95 0.52
WWC 78 2-Year 0.88 178.82 179.39 179.32 179.43 0.011802 0.98 1.25 6.72 0.60
WWC 58 2-Year 0.88 178.66 179.23 179.15 179.25 0.008441 0.83 1.93 12.17 0.51
WWC 48 2-Year 0.88 178.96 179.07 179.06 179.09 0.039991 0.58 1.52 27.65 0.79




HEC-RAS Plan: Block River: Wyldewood Creek Reach: WWC  Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 5-Year 1.71 183.27 184.00 183.80 184.01 0.003585 0.53 3.25 12.91 0.33
WWC 415 Bridge

WWC 413 5-Year 1.71 183.13 183.63 183.61 183.78 0.029461 1.73 0.99 2.98 0.96
WWC 383 5-Year 1.71 182.43 182.95 182.92 183.06 0.019416 1.62 1.44 5.50 0.82
WWC 363 5-Year 1.71 181.95 182.44 182.44 182.58 0.024998 1.76 1.31 5.35 0.92
WWC 343 5-Year 1.71 181.58 182.18 182.25 0.008860 1.25 1.95 6.03 0.57
WWC 323 5-Year 1.71 181.40 181.99 182.06 0.010209 1.31 1.84 5.92 0.61
WWC 313 5-Year 1.71 181.31 181.87 181.80 181.96 0.012469 1.40 1.71 5.78 0.67
WWC 303 5-Year 1.71 181.22 181.64 181.64 181.77 0.036223 1.85 1.21 4.89 1.09
WWC 280 Culvert

WWC 277 5-Year 1.71 180.80 181.17 181.20 0.004841 0.80 2.15 14.99 0.42
WWC 261 5-Year 1.71 180.51 181.15 181.16 0.001023 0.53 4.50 10.05 0.21
WWC 254 5-Year 1.71 180.39 181.15 181.16 0.000582 0.45 5.36 10.16 0.16
WWC 249 5-Year 1.71 180.29 181.15 180.53 181.15 0.000361 0.30 5.70 11.41 0.12
WWC 230 Culvert

WWC 208 5-Year 1.71 179.80 180.90 180.91 0.000570 0.38 4.74 211.05 0.14
WWC 199 5-Year 1.71 179.75 180.91 180.91 0.000040 0.12 14.75 204.16 0.04
WWC 168 5-Year 1.71 179.43 180.90 180.90 0.000029 0.14 20.73 223.04 0.04
WWC 162 5-Year 1.71 179.41 180.90 180.90 0.000177 0.26 6.56 39.80 0.08
WWC 160 5-Year 1.71 179.41 180.90 180.90 0.000178 0.26 6.55 6.00 0.08
WWC 156 5-Year 1.71 179.39 180.90 180.90 0.000169 0.26 6.67 6.00 0.08
WWC 146 5-Year 1.71 179.36 180.90 180.90 0.000156 0.25 6.84 6.00 0.07
WWC 141 5-Year 1.71 179.35 180.90 180.90 0.000153 0.25 6.90 6.00 0.07
WWC 136 5-Year 1.71 179.34 180.90 180.90 0.000149 0.25 6.95 6.00 0.07
WWC 133 5-Year 1.71 179.32 180.90 179.92 180.90 0.000142 0.24 7.07 6.00 0.07
WWC 132 Inl Struct

WWC 119 5-Year 1.71 179.19 179.89 179.94 0.009179 0.93 1.84 6.00 0.54
WWC 111 5-Year 1.71 179.12 179.83 179.87 0.008842 0.92 1.86 6.00 0.53
WWC 107 5-Year 1.71 179.09 179.79 179.83 0.009669 0.95 1.81 6.00 0.55
WWC 94 5-Year 1.71 178.96 179.66 179.71 0.008893 0.93 1.86 6.35 0.53
WWC 88 5-Year 1.71 178.91 179.61 179.66 0.008762 0.92 1.88 6.64 0.53
WWC 78 5-Year 1.71 178.82 179.49 179.42 179.55 0.013100 1.28 2.01 8.26 0.67
WWC 58 5-Year 1.71 178.66 179.31 179.23 179.34 0.010774 1.11 2.97 15.04 0.60
WWC 48 5-Year 1.71 178.96 179.09 179.09 179.12 0.060298 0.80 2.15 32.84 1.00




HEC-RAS Plan: Block River: Wyldewood Creek Reach: WWC Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 10-Year 2.32 183.27 184.04 183.85 184.06 0.003586 0.59 4.12 20.71 0.34
WWC 415 Bridge

WWC 413 10-Year 2.32 183.13 183.76 183.76 183.86 0.013774 1.48 2.15 15.21 0.70
WWC 383 10-Year 2.32 182.43 183.01 182.99 183.15 0.020466 1.83 1.78 5.86 0.86
WWC 363 10-Year 2.32 181.95 182.51 182.51 182.66 0.023326 1.91 1.70 5.77 0.92
WWC 343 10-Year 2.32 181.58 182.27 182.34 0.008895 1.39 2.45 6.51 0.59
WWC 323 10-Year 2.32 181.40 182.06 182.15 0.010354 1.46 2.31 6.38 0.63
WWC 313 10-Year 2.32 181.31 181.94 181.87 182.04 0.012838 1.57 2.13 6.21 0.70
WWC 303 10-Year 2.32 181.22 181.70 181.70 181.86 0.033251 2.02 1.54 5.28 1.08
WWC 280 Culvert

WWC 277 10-Year 2.32 180.80 181.23 181.28 0.005212 0.92 2.52 15.86 0.45
WWC 261 10-Year 2.32 180.51 181.21 181.23 0.001340 0.64 5.13 10.63 0.24
WWC 254 10-Year 2.32 180.39 181.21 181.22 0.000806 0.55 5.98 10.65 0.19
WWC 249 10-Year 2.32 180.29 181.21 180.59 181.21 0.000511 0.37 6.26 13.11 0.15
WWC 230 Culvert

WWC 208 10-Year 2.32 179.80 180.99 181.00 0.000594 0.42 5.66 215.72 0.15
WWC 199 10-Year 2.32 179.75 181.00 181.00 0.000054 0.15 16.36 208.96 0.05
WWC 168 10-Year 2.32 179.43 180.99 180.99 0.000042 0.18 22.36 225.29 0.05
WWC 162 10-Year 2.32 179.41 180.99 180.99 0.000260 0.33 7.08 40.10 0.10
WWC 160 10-Year 2.32 179.41 180.99 180.99 0.000261 0.33 7.07 6.00 0.10
WWC 156 10-Year 2.32 179.39 180.99 180.99 0.000249 0.32 7.19 6.00 0.09
WWC 146 10-Year 2.32 179.36 180.98 180.99 0.000233 0.32 7.35 6.00 0.09
WWC 141 10-Year 2.32 179.35 180.98 180.99 0.000228 0.31 7.41 6.00 0.09
WWC 136 10-Year 2.32 179.34 180.98 180.99 0.000223 0.31 7.46 6.00 0.09
WWC 133 10-Year 2.32 179.32 180.98 179.96 180.99 0.000213 0.31 7.58 6.00 0.09
WWC 132 Inl Struct

WWC 119 10-Year 2.32 179.19 179.96 180.01 0.009244 1.04 2.22 6.00 0.55
WWC 111 10-Year 2.32 179.12 179.89 179.94 0.009029 1.04 2.23 6.00 0.54
WWC 107 10-Year 2.32 179.09 179.85 179.91 0.009793 1.06 2.18 6.00 0.56
WWC 94 10-Year 2.32 178.96 179.73 179.78 0.008955 1.04 2.25 6.55 0.55
WWC 88 10-Year 2.32 178.91 179.68 179.73 0.008741 1.03 2.30 7.01 0.54
WWC 78 10-Year 2.32 178.82 179.55 179.48 179.62 0.013906 1.45 2.49 9.12 0.71
WWC 58 10-Year 2.32 178.66 179.34 179.27 179.39 0.012676 1.28 3.56 16.42 0.66
WWC 48 10-Year 2.32 178.96 179.11 179.11 179.14 0.060362 0.86 2.70 36.81 1.01




HEC-RAS Plan: Block River: Wyldewood Creek Reach: WWC Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 25-Year 3.14 183.27 184.10 183.90 184.12 0.003381 0.64 5.32 24.61 0.34
WWC 415 Bridge

WWC 413 25-Year 3.14 183.13 183.83 183.83 183.91 0.011086 1.45 3.40 23.61 0.64
WWC 383 25-Year 3.14 182.43 183.07 183.06 183.25 0.022003 2.07 2.19 6.26 0.92
WWC 363 25-Year 3.14 181.95 182.60 182.58 182.77 0.021750 2.07 2.20 6.27 0.91
WWC 343 25-Year 3.14 181.58 182.36 182.45 0.008963 1.54 3.08 7.07 0.61
WWC 323 25-Year 3.14 181.40 182.15 182.25 0.010519 1.63 2.90 6.91 0.65
WWC 313 25-Year 3.14 181.31 182.02 181.94 182.14 0.013475 1.76 2.64 6.68 0.73
WWC 303 25-Year 3.14 181.22 181.78 181.78 181.97 0.029332 2.18 1.99 5.77 1.05
WWC 280 Culvert

WWC 277 25-Year 3.14 180.80 181.30 181.36 0.005878 1.08 2.92 16.77 0.49
WWC 261 25-Year 3.14 180.51 181.27 181.30 0.001770 0.78 5.81 11.22 0.29
WWC 254 25-Year 3.14 180.39 181.27 181.29 0.001121 0.68 6.65 11.14 0.23
WWC 249 25-Year 3.14 180.29 181.27 180.65 181.28 0.000715 0.46 6.86 14.86 0.17
WWC 230 Culvert

WWC 208 25-Year 3.14 179.80 181.10 181.11 0.000615 0.46 6.72 217.36 0.15
WWC 199 25-Year 3.14 179.75 181.10 181.10 0.000070 0.18 18.27 221.05 0.05
WWC 168 25-Year 3.14 179.43 181.10 181.10 0.000060 0.22 24.25 227.91 0.06
WWC 162 25-Year 3.14 179.41 181.09 181.10 0.000376 0.41 7.68 40.45 0.12
WWC 160 25-Year 3.14 179.41 181.09 181.10 0.000376 0.41 7.67 6.00 0.12
WWC 156 25-Year 3.14 179.39 181.09 181.09 0.000361 0.40 7.79 6.00 0.11
WWC 146 25-Year 3.14 179.36 181.08 181.09 0.000340 0.40 7.94 6.00 0.11
WWC 141 25-Year 3.14 179.35 181.08 181.09 0.000334 0.39 8.00 6.00 0.11
WWC 136 25-Year 3.14 179.34 181.08 181.09 0.000327 0.39 8.05 6.00 0.11
WWC 133 25-Year 3.14 179.32 181.08 180.02 181.09 0.000315 0.38 8.16 6.00 0.11
WWC 132 Inl Struct

WWC 119 25-Year 3.14 179.19 180.03 180.10 0.009319 1.17 2.68 6.00 0.56
WWC 111 25-Year 3.14 179.12 179.96 180.03 0.009273 1.17 2.68 6.00 0.56
WWC 107 25-Year 3.14 179.09 179.92 180.00 0.010068 1.20 2.61 6.00 0.58
WWC 94 25-Year 3.14 178.96 179.80 179.87 0.009178 1.18 2.72 6.79 0.57
WWC 88 25-Year 3.14 178.91 179.75 179.81 0.008888 1.16 2.81 7.44 0.56
WWC 78 25-Year 3.14 178.82 179.61 179.54 179.70 0.014886 1.64 3.08 10.06 0.75
WWC 58 25-Year 3.14 178.66 179.38 179.32 179.44 0.014933 1.49 4.24 17.91 0.73
WWC 48 25-Year 3.14 178.96 179.13 179.13 179.17 0.057891 0.91 3.44 41.56 1.01




HEC-RAS Plan: Block River: Wyldewood Creek Reach: WWC Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 50-Year 3.76 183.27 184.13 183.94 184.15 0.003177 0.66 6.21 25.81 0.34
WWC 415 Bridge

WWC 413 50-Year 3.76 183.13 183.85 183.85 183.94 0.012348 1.58 3.82 26.45 0.68
WWC 383 50-Year 3.76 182.43 183.12 183.11 183.31 0.022458 2.22 2.49 6.54 0.94
WWC 363 50-Year 3.76 181.95 182.65 182.63 182.84 0.020888 2.17 2.56 6.61 0.91
WWC 343 50-Year 3.76 181.58 182.42 182.52 0.009011 1.64 3.53 7.44 0.62
WWC 323 50-Year 3.76 181.40 182.21 182.32 0.010520 1.73 3.32 7.27 0.66
WWC 313 50-Year 3.76 181.31 182.04 181.99 182.20 0.016758 2.01 2.78 6.81 0.82
WWC 303 50-Year 3.76 181.22 181.89 181.83 182.04 0.017915 1.98 2.64 6.45 0.85
WWC 280 Culvert

WWC 277 50-Year 3.76 180.80 181.36 181.43 0.005812 1.15 3.26 17.57 0.49
WWC 261 50-Year 3.76 180.51 181.33 181.36 0.001904 0.85 6.50 11.79 0.30
WWC 254 50-Year 3.76 180.39 181.33 181.35 0.001255 0.75 7.32 11.62 0.25
WWC 249 50-Year 3.76 180.29 181.33 180.69 181.34 0.000786 0.51 7.46 15.27 0.19
WWC 230 Culvert

WWC 208 50-Year 3.76 179.80 181.17 181.18 0.000610 0.49 7.50 218.35 0.15
WWC 199 50-Year 3.76 179.75 181.18 181.18 0.000080 0.20 19.70 222.91 0.06
WWC 168 50-Year 3.76 179.43 181.17 181.18 0.000071 0.25 25.63 229.83 0.06
WWC 162 50-Year 3.76 179.41 181.16 181.17 0.000458 0.46 8.12 40.70 0.13
WWC 160 50-Year 3.76 179.41 181.16 181.17 0.000459 0.46 8.11 6.00 0.13
WWC 156 50-Year 3.76 179.39 181.16 181.17 0.000441 0.46 8.22 6.00 0.12
WWC 146 50-Year 3.76 179.36 181.15 181.16 0.000418 0.45 8.38 6.00 0.12
WWC 141 50-Year 3.76 179.35 181.15 181.16 0.000411 0.45 8.42 6.00 0.12
WWC 136 50-Year 3.76 179.34 181.15 181.16 0.000404 0.44 8.47 6.00 0.12
WWC 133 50-Year 3.76 179.32 181.15 180.06 181.16 0.000389 0.44 8.59 6.00 0.12
WWC 132 Inl Struct

WWC 119 50-Year 3.76 179.19 180.09 180.17 0.009406 1.25 3.00 6.00 0.57
WWC 111 50-Year 3.76 179.12 180.02 180.10 0.009464 1.26 2.99 6.00 0.57
WWC 107 50-Year 3.76 179.09 179.97 180.06 0.010271 1.29 2.91 6.00 0.59
WWC 94 50-Year 3.76 178.96 179.84 179.92 0.009419 1.27 3.04 6.94 0.58
WWC 88 50-Year 3.76 178.91 179.79 179.87 0.009083 1.25 3.15 7.71 0.57
WWC 78 50-Year 3.76 178.82 179.65 179.58 179.76 0.015478 1.76 3.50 10.67 0.77
WWC 58 50-Year 3.76 178.66 179.41 179.35 179.47 0.016739 1.63 4.68 18.80 0.78
WWC 48 50-Year 3.76 178.96 179.14 179.14 179.18 0.056662 0.95 3.97 44.64 1.02




HEC-RAS Plan: Block River: Wyldewood Creek Reach: WWC Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 100-Year 4.44 183.27 184.15 183.97 184.18 0.003529 0.72 6.73 26.59 0.36
WWC 415 Bridge

WWC 413 100-Year 4.44 183.13 183.88 183.88 183.97 0.012071 1.62 4.48 30.56 0.68
WWC 383 100-Year 4.44 182.43 183.17 183.16 183.38 0.022965 2.37 2.80 6.83 0.96
WWC 363 100-Year 4.44 181.95 182.71 182.68 182.90 0.020160 2.27 2.94 6.95 0.91
WWC 343 100-Year 4.44 181.58 182.48 182.59 0.009052 1.74 4.00 7.81 0.63
WWC 323 100-Year 4.44 181.40 182.27 182.39 0.010703 1.84 3.75 7.61 0.68
WWC 313 100-Year 4.44 181.31 182.11 182.27 0.015459 2.08 3.26 7.22 0.80
WWC 303 100-Year 4.44 181.22 182.01 181.88 182.14 0.012250 1.87 3.31 7.15 0.73
WWC 280 Culvert

WWC 277 100-Year 4.44 180.80 181.40 181.49 0.006380 1.27 3.50 18.14 0.52
WWC 261 100-Year 4.44 180.51 181.37 181.41 0.002224 0.95 6.96 12.15 0.33
WWC 254 100-Year 4.44 180.39 181.36 181.39 0.001506 0.85 7.76 11.93 0.27
WWC 249 100-Year 4.44 180.29 181.37 180.73 181.38 0.000931 0.57 7.84 15.34 0.20
WWC 230 Culvert

WWC 208 100-Year 4.44 179.80 181.24 181.26 0.000617 0.51 8.25 219.30 0.15
WWC 199 100-Year 4.44 179.75 181.25 181.25 0.000090 0.22 21.10 224.69 0.06
WWC 168 100-Year 4.44 179.43 181.25 181.25 0.000084 0.28 26.95 231.69 0.07
WWC 162 100-Year 4.44 179.41 181.23 181.24 0.000553 0.52 8.53 40.94 0.14
WWC 160 100-Year 4.44 179.41 181.23 181.24 0.000554 0.52 8.53 6.00 0.14
WWC 156 100-Year 4.44 179.39 181.23 181.24 0.000534 0.51 8.63 6.00 0.14
WWC 146 100-Year 4.44 179.36 181.22 181.23 0.000508 0.51 8.78 6.00 0.13
WWC 141 100-Year 4.44 179.35 181.22 181.23 0.000501 0.50 8.83 6.00 0.13
WWC 136 100-Year 4.44 179.34 181.22 181.23 0.000493 0.50 8.88 6.00 0.13
WWC 133 100-Year 4.44 179.32 181.22 180.10 181.23 0.000476 0.49 8.99 6.00 0.13
WWC 132 Inl Struct

WWC 119 100-Year 4.44 179.19 180.14 180.23 0.009533 1.34 3.32 6.00 0.57
WWC 111 100-Year 4.44 179.12 180.07 180.16 0.009720 1.35 3.30 6.00 0.58
WWC 107 100-Year 4.44 179.09 180.02 180.12 0.010578 1.38 3.21 6.00 0.60
WWC 94 100-Year 4.44 178.96 179.89 179.98 0.009711 1.36 3.36 7.09 0.60
WWC 88 100-Year 4.44 178.91 179.84 179.93 0.009328 1.34 3.51 7.99 0.59
WWC 78 100-Year 4.44 178.82 179.72 179.63 179.82 0.012936 1.75 4.29 11.75 0.72
WWC 58 100-Year 4.44 178.66 179.38 179.38 179.50 0.031618 2.14 4.14 17.71 1.06
WWC 48 100-Year 4.44 178.96 179.36 179.15 179.36 0.001022 0.22 20.08 98.87 0.16




HEC-RAS Plan: Block River: Wyldewood Creek Reach: WWC Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

WWC 416 Regional 12.83 183.27 184.34 184.21 184.39 0.004342 1.03 14.33 53.03 0.43
WWC 415 Bridge

WWC 413 Regional 12.83 183.13 184.23 184.29 0.004178 1.31 14.45 65.29 0.43
WWC 383 Regional 12.83 182.43 183.63 183.63 183.99 0.021031 3.28 6.55 9.57 1.01
WWC 363 Regional 12.83 181.95 183.27 183.53 0.013548 2.83 7.78 10.31 0.83
WWC 343 Regional 12.83 181.58 183.16 183.30 0.006061 2.16 10.65 11.86 0.57
WWC 323 Regional 12.83 181.40 183.07 183.19 0.004719 1.98 11.75 12.41 0.51
WWC 313 Regional 12.83 181.31 183.04 183.14 0.004022 1.88 12.51 12.77 0.47
WWC 303 Regional 12.83 181.22 182.95 182.33 183.10 0.004543 2.04 8.67 12.78 0.51
WWC 280 Culvert

WWC 277 Regional 12.83 180.80 182.13 182.27 0.003826 1.66 7.72 27.93 0.46
WWC 261 Regional 12.83 180.51 182.14 182.19 0.001447 1.17 19.16 19.45 0.29
WWC 254 Regional 12.83 180.39 182.14 182.18 0.001146 1.09 20.65 19.00 0.26
WWC 249 Regional 12.83 180.29 182.14 181.10 182.17 0.000777 0.82 17.88 31.90 0.21
WWC 230 Culvert

WWC 208 Regional 12.83 179.80 182.12 182.15 0.000409 0.61 17.30 229.20 0.14
WWC 199 Regional 12.83 179.75 182.13 182.14 0.000118 0.36 38.14 230.50 0.08
WWC 168 Regional 12.83 179.43 182.13 182.13 0.000150 0.50 43.02 258.11 0.10
WWC 162 Regional 12.83 179.41 182.08 182.12 0.000964 0.91 15.51 86.72 0.19
WWC 160 Regional 12.83 179.41 182.07 182.12 0.001240 0.94 13.60 6.00 0.20
WWC 156 Regional 12.83 179.39 182.07 182.11 0.001218 0.94 13.69 6.00 0.20
WWC 146 Regional 12.83 179.36 182.06 182.10 0.001192 0.93 13.80 6.00 0.20
WWC 141 Regional 12.83 179.35 182.05 182.09 0.001186 0.93 13.82 6.00 0.20
WWC 136 Regional 12.83 179.34 182.05 182.09 0.001179 0.93 13.85 6.00 0.19
WWC 133 Regional 12.83 179.32 182.04 180.49 182.09 0.001157 0.92 13.95 6.00 0.19
WWC 132 Inl Struct

WWC 119 Regional 12.83 179.19 180.64 180.85 0.011372 2.04 6.29 6.00 0.64
WWC 111 Regional 12.83 179.12 180.52 180.75 0.012920 2.13 6.01 6.00 0.68
WWC 107 Regional 12.83 179.09 180.43 180.69 0.015376 2.26 5.67 6.00 0.74
WWC 94 Regional 12.83 178.96 180.25 180.49 0.014139 2.24 6.17 8.74 0.76
WWC 88 Regional 12.83 178.91 180.19 180.40 0.012895 2.13 6.78 10.84 0.72
WWC 78 Regional 12.83 178.82 180.01 180.01 180.25 0.020598 2.88 8.82 19.44 0.97
WWC 58 Regional 12.83 178.66 179.74 179.62 179.84 0.014790 2.22 12.98 31.19 0.80
WWC 48 Regional 12.83 178.96 179.80 179.25 179.80 0.000160 0.18 76.98 164.35 0.07




Brandy Lane Corporation Flood Study
Wyldewood Creek, Town of Collingwood September 2020

APPENDIX F

Letters to the NVCA

Constraints Mapping Letter prepared by Crozier, dated June 22, 2020
Daylighting and Corridor Design for Unnamed Tributary Letter prepared by
GEO Morphix, dated January 31, 2020
Erosion Access Allowance Letter prepared by Crozier, dated January 29,
2020
Buffer and Access Maintenance Letter prepared by GEO Morphix, dated
June 16, 2020

Crozier Consulting Engineers
Project No. 1535-4897



JUNE 22, 2020

PROJECTNO: 1535-4897

SENTVIA: EMAIL

Nottawasaga Valley Conservation Authority
81958 Line
Utopia, ON LOM 170

Attention: Emma Perry, Planner I|

RE: CONSTRAINTS MAPPING
WYLDEWOOD CREEK PROPOSED RESIDENTIAL DEVELOPMENT
TOWN OF COLLINGWOOD, COUNTY OF SIMCOE

Dear Emma,

This letter has been prepared to address the NVCA's request for Constraints Mapping as part of
the OPA/ZBA application forthe Georgian Bay Hotel and SPA Application for the Wyldewood
Creek Development. The request was outlined in the comments provided by yourself via e-mail
on April 28th, 2020.

1. INTRODUCTION

The subject property is bounded by the Cranberry Marsh along the eastern property boundary,
as well as bisected by the ‘West Watercourse' tributary into the Marsh. The Cranbemry Marsh has
natfural hazard constraints associated with it, including a Regulated Flood Hazard and areas of
‘Provincially Significant Wetland'. The West Watercourse has a confributing drainage area of
greater than 125 ha and therefore is also has a Regulated Flood Hazard associated with it. Both
the West Watercourse and the Cranberry Marsh are also subject to Erosion Hazard Constraints.
Further informationregarding each of these constraints can be found in the following sections.

As part of the April 28t, 2020 comments the NVCA requested:

“That a scaleable drawing be provided (using surveyed data points) which illustrates the
following items:

e The Cranberry Marsh high-water elevation of 179.80m + ém buffer

e The Regional storm elevation associated with the engineered channel + 6m buffer (i.e.
flood hazard access allowance)

e The delineated boundary of the PSW, plus variable buffer (averaged 30m) per Iatest
concept plan.

The constraints mapping should feature a complete legend. Constraint lines, access
allowances, and buffer setbacks should be labelled. Please confirm that all works are outside of
the limits of development. The limits to development will be determined by the furthest extent of
the hazard plus the required access allowance or the natural heritage feature and appropriate
buffer; whichever is the greatest consfraint.”

40 Huron Street, Suite 301

Collingwood, ON L9Y 4R3 f A
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Wyldewood Creek Constraints Mapping
Brandy Lane Corporation June 2020

In addition to the comments provided, there has been ongoing communication between the
consultant tfeam and NVCA staff regarding the details associated with both the natural hazards
and the associated setbacks that have been requested to be shown on the Constraints Plan.
Specifically, there hasbeen discussion regarding the requirement for a ém buffer fromthe
engineered channel, which is further built uponin the remainder of this letter.

At this time, a Preliminary Constraints Plan has been prepared and is enclosed within this letter.
The Constraints Plan will be subject to refinement through additional design and analysis, as well
as the outcome of the discussion regarding the 6m buffer from the engineered channel.

2. CRANBERRY MARSH
2.1. PSW Boundary & Variable Buffer

The boundary of the Provincially Significant Wetland was staked in 2018. It is proposed to
maintain this boundary and as such it has been incorporated directly into the Site Plan.

In addition to maintaining the PSW boundary, a variable buffer hasbeen proposed to be
incorporated into the Site Plan and shown on the enclosed Constraints Plan. Limits of this buffer
have been discussed with NVCA staff and accepted, pending additional planting details being
provided during detailed design of the site.

2.2. Highwater Elevation plus ém Erosion Access Allowance

The Cranberry Marsh has a Regulated High Water Elevation of 179.80 masl, associated with the
Regional Storm Event. The limits of the Regional Flood Event for the Cranberry Marsh have been
delineated on the site based on the fopographic survey completed by KRCMAR. Refer to the
enclosed Constraints Plan.

As the Marsh is a natural drainage system, it has the potential for erosion during larger storm
events. In accordance with MNRF and NVCA Guidelines, a ém erosion access allowance will be
provided from the HWL. For the subject property, this ém access buffer is less restrictive than the
variable buffer from the PSW Boundary and therefore does not impact the limits of the
Development.

3. ENGINEERED CHANNEL

Under existing conditions, the West Watercourse forthe Cranberry Marsh is conveyed through
the site via a 0.5m diameter culvert. As part of the proposed development, itis proposed to
daylight this feature using an Engineered Channel. The proposed channel is to be generally
rectangularin shape, with a width of 6m, depth of over 1.75m and complete with a trapezoidal
low flow channel within the base. There will also be dual box culverts under the road crossing.

3.1. Regional Water Surface Elevation
Preliminary Hydraulic analysis of this channel has been completed in HEC-RAS to confirmthat it
could convey the discharge fromthe Regional Storm event in accordance with safe access and

floodproofing requirements.

While detailed Hydraulic Analysis will be provided to the NVCA in a stand-alone Flood Study for
the West Watercourse as requested by the NVCA, this analysis is subject to an agreement onthe
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buffer from the water elevation. The Flood Study will outline the previously approved sources of
the Hydrologic Analysis as well as speck o the sources of all elevation data.

The preliminary hydraulic analysis found that with the proposed channel design and building
elevations, there will be approximately 1 — 2m of freeboard between the Regional Water Surface
Elevation and any opening within the residential dwellings. This freeboard is greater than the
0.3m freeboard as required by the MNRF and NVCA. Additionally, the culverts proposed under
the roadway convey the Regional storm event without overtopping. As such, safe access is
maintained throughout the site as required by MNRF and NVCA standards.

To address the concern about increased risk of flooding due to blockages or obstructions within
the channel, the HEC-RAS model was also run under the scenario in which there was 50%
blockage inthe culverts. While this scenario is unlikely due to the size of the culverts and the fact
that the channel will be maintained by the proposed Condo Corporation, the required
freeboard and safe access are maintained during this event.

3.2. Access Allowance

A letter prepared by Crozier dated January 29, 2020 was provided to the NVCA which spoke to
the request for an erosion access setback and the associated policy. Based on conversations
and correspondence with the NVCA, it was determined that a 6m setback was not required for
erosion hazard access. The watercourse is proposed to be an engineered channel located on
private property and will be maintained by a Condominium Corporation.

The NVCA hasnow requested a ém setback from the Regional floodline. However, itis the
Development Team’s position that the proposed variable buffer meets the intent behind the
request for the 6m buffer. The attached letter prepared by Dr. Paul Villard of GEO Morphix
outlines how access to the channelis provided to allow for maintenance of the channel to
occur. Additionally, a previously submitted letter prepared by Dr. Villard outlined that a Om
Erosion Setback would be applicable for this channel, as the chosen constru ction materials will
be sized in accordance to the flow. From a Flood Hazard perspective, safe access is maintained
throughout the development during a Flood Event. There will not be overtopping of the main
road and pedestrians can still navigate around the buildings within the landscaped areas if
needed. Freeboard in excess of the 0.3mis provided between the Regional high water level and
any openings within the buildings, meeting the MNRF and NVCA floodproofing requirements. To
address the NVCA's concern regarding climate change and safety factors within the modeling,
the hydraulic analysis found that due to the site grading constraints, the channel has a capacity
of over 20 m3/s and that floodproofing requirements can still be achievedif there is 50%
blockage within the culvert.

Based on the above, the proposed channel and culverts meet the NVCA'srequirements for safe
access/egress and are within the NVCA's acceptable risk. The constructed channel provides
sufficient vertical separation from the buildings to protect from flooding. The constructed
channel can convey much larger flows (up to double the Regional Event) before putting the
buildings atrisk of flooding and still maintain safe access/egress.

CONCLUSION AND RECOMMENDATIONS

The enclosed Preliminary Constraints Mapping depicts the natural hazards and associated
setbacks for the property. The limits of Development being proposed are outside of these
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hazards. With the exception of remedial work and minor infrastructure installation within the PSW
buffer, the limits of development also respect the proposed setbacks from the natural hazards.

A variable setback fromthe Engineered channelis proposed as HEC-RAS analysis conducted
shows that the proposed channel can safely convey the flows across the Subject Site, provide
safe access/egress and can convey large flows while maintain acceptable risk from flooding for
the proposed buildings. Through documents prepared by this office and GEO Morphix, it has also
been shown that an erosion setback is not required and that maintenance of the channel can
be maintained by the Condo Corporation.

Upon confirmation of the NVCAs acceptance of the variable buffer from the Channel, the
requested stand alone Flood Study will be finalized and submitted as part of the next submission.
Should you have any questions or require any further information, please do not hesitate fo
contfact the undersigned.

Sincerely,

CROZIER CONSULTING ENGINEERS CROZIER CONSULTING ENGINEERS
i 00

vy Vst Qe

Rebecca Alexander, P.Eng. Mike[Hensel, OALA, CSLA

Project Manager SeniovDevelopment Consultant

/ra

c.c. Lindsay Ayers (Town of Collingwood)

Colin Travis (Travis & Associates)
David Hirsch (Brandy Lane Corporation)
Peter Levoy (Georgian Bay Hotel)

Enclosures  Wyldewood Creek Site Plan, prepared by Crozier and dated June 4, 2020
Preliminary Constraints Plan, prepared by Crozier and dated June 4, 2020
Wyldewood Creek Access Memo, prepared by GEO Morphix and dated June 16, 2020
Wyldewood Creek Access Figure, prepared by Crozier and dated June 19, 2020
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GEO Morphix Ltd. Head Office Ottawa Office
PO Box 205, 36 Main St. N. PO Box 336, Woodlawn PO
Campbellville, ON, Canada LOP 1BO Dunrobin, ON, Canada KOA 1TO

T 416.920.0926

T 613.979.7303

June 16, 2020

C.F. Crozier & Associates Consulting Engineers
40 Huron Street, Suite 301
Collingwood, Ontario L9Y 4R3

Attention: Mike Hensel OALA, CSLA
Senior Development Consultant

Re: Buffer and Access Maintenance
Wyldewood Creek Proposed Residential Development
Town of Collingwood, Ontario
GEO Morphix Project No. PN20002

This letter provides a greater description related to maintenance access for a section of Wyldewood
Creek in association with the proposed residential development in the Town of Collingwood,
Ontario. I understand that a natural area block was requested as part of the Nottawasaga Valley
Conservation Authority (NVCA) OPA/ZBA review for this site. Furthermore, I understand that
NVCA has noted a concern with regards to erosion/flooding access allowance for the channel
corridor. GEO Morphix previously provided support for the realignment and daylighting of a minor
tributary within the Wyldewood Creek Development. It was agreed that an erosion setback was
not required given the proposed stabilization. A setback or access has been requested by NVCA
from the flood line. Crozier Consulting Engineers asked that I review the proposed channel corridor
in the context of potential access and provide examples of other locations where similar
approaches have been permitted.

A daylighting approach is proposed that provides geomorphological and ecological benefits, while
also addressing potential erosion and flooding. It is understood that the corridor dimensions were
previously established as part of completing the functional engineering design for the property.
For the majority of development sites, a setback is generally provided for either erosion or access
allowance to address potential maintenance requirements associated with flooding or erosion.
This is outlined under the Provincial Policy for defining erosion hazards (MNRF, 2002) and is
applied to existing stream corridors. I note in this case the channel is being daylighted, as such it
is a constructed feature. This component of the hazard policy statement is to address access in
areas with multiple landowners. In that a contiguous block allows access with multiple landowners.
There have been sites within the Toronto and Region Conservation Authority jurisdiction, where
this is allowed specifically the Diversicare Site in Stouffville, Ontario. There are similar erosion
maintenance requirements, which can be binding through the Condominium Agreement. The
Wyldewood Creek property is unique because it is a multi-unit condominium block owned by a
single landowner. As such, access can be facilitated through the Condominium Agreement.

With regards to access there are several locations for egress and access along the extent of the
corridor. On the east side of the site, there is direct access to the north side of the watercourse
behind Building “"B”. Alternatively, the southern side of the watercourse in this location can also
be accessed via the central Recreation Block. Within the central area of the site, there is access
available at the bridge crossing structure. There is parking on both sides and a road network
which allows for easy access to the bridge structure itself and the channel sections immediately

geomorphix.com | The science of earth + balance. GEO M ORPHIX
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upstream and downstream. On the west side of the site, there is a 3:1 slope behind Building “"C”
or Building “"A” which can be easily traversed by vehicles and therefore allow access to the
upstream portion of the channel corridor. A standard excavator is approximately 3 m wide and
can reach 7.7 m, which suggests that most of the channel can be reached from one bank. A 3.5
m distance provides room for access. The swing radius is approximately 2.5 m and 1.2 m. A figure
is provided in Appendix A.

I anticipate that any required erosion repair, although unlikely, can be completed by removing
small sections of armourstone from the corridor to allow access for vehicles down to the channel.
This would be completed during the summer season during periods of low or no flow conditions.
The only location where access could be required during high flows or flooding conditions would
be for clearance of debris at the bridge crossing structure to remove debris. As outlined, there is
good access on both sides of the bridge structure for emergency maintenance during high flows.
I have experience working on the Diversicare Site in Stouffville, where in lieu of providing an
access setback, an easement was placed over a section of adjacent parking lot to provide access
for erosion and repairs, if required. This is similar to the situation in this case.

Given this is a daylighting activity, the flooding and erosion could have been addressed through
piping. Instead, a corridor is being proposed in support of channel daylighting with erosion and
flooding are being addressed through design. Given that all sections can be accessed through a
number of locates, and that this is a single landowner, I suggest that the hazard and future access
for any potential works are provided through the current design and development layout. The
Condominium Agreement can be used to assume future access and long-term maintenance. This
approach is consistent with the spirit of the Provincial Policy Statement of Hazards.

I trust this memo meets your current requirements. Should you have any questions, please
contact the undersigned.

Respectfully submitted,

Paul Villard Ph.D., P.Geo., CAN-CISEC, EP, CERP
Director, Principal Geomorphologist

geomorphix.com | The science of earth + balance. Project #: 20002 2
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JANUARY 29, 2020
PROJECT NO: 1535-4897

SENT VIA: EMAIL

Nottawasaga Valley Conservation Authority
8195 8™ Line
Utopia, ON LOM 1T0

Attention: Emma Perry, Planner I

RE: EROSION ACCESS ALLOWANCE
WYLDEWOOD CREEK PROPOSED RESIDENTIAL DEVELOPMENT
TOWN OF COLLINGWOOD, COUNTY OF SIMCOE

Dear Emma,

It is understood based on verbal comments that the NVCA is requesting that a ém Erosion
Access Allowance be provided for the proposed drainage channel that bisects the Wyldewood
Creek Development. It is our assumption that this comment is based on NVCA Planning and
Regulation Guidelines - Section 4.3.32: Defining River or Stream Valleys — Regulation Allowances,
which states:

‘To provide access and protection against unforeseen conditions, provincial
guidelines recommend that development should generally be setback a minimum of
6 metres adjacent to erosion and flooding hazards (Sections 3.0 and 3.4, Erosion
Access Allowance, Technical Guide — River and Stream Systems: Erosion Hazard Limit,
MNR, 2002b). MNR recommends that this setback not only be applied to the erosion
hazards discussed in the sections above but also adjacent to the flooding hazard
because of the potential for erosion throughout the flooding hazard as a result of the
flow of water during significant runoff events. For those situations where additional
study is warranted tfo determine the development setback required providing the
required public safety and access, a study should be undertaken using accepted
scientific, geotechnical and engineering principles.’

The NVCA requirement for Erosion Access Allowance is further outlined in the NVCA Natural
Hazards Technical Guide - Section 2.4, which states that this allowance is supported by the
following three principles:

1. Providing for emergency access fo erosion prone areas;

2. Providing for construction access for regular maintenance and access fo the site in the
event of an erosion event or failure of a structure;

3. Providing protection against unforeseen or predicted external conditions which could
have an adverse effect on the natural conditions or processes acting on or within an
erosion prone area of provincial interest.

In the case of the proposed Wyldewood Creek Development, the currently proposed drainage
channel is to be an engineered and armoured channel designed to convey the discharge for
all design storm events. The design flows were determined in the Regional Stormwater
Management Update & Master SWM Strategy for the Cranberry Creek Watershed prepared by
C.F. Crozier & Associates dated May 2007 and are summarized below in Table 1.

40 Huron Street, Suite 301

Collingwood, ON L9Y 4R3 f A
T. 705.446.3510

F. 705.446.3520 /" CONSULTING ENGINEERS
cfcrozier.ca e



Wyldewood Creek Erosion Access Allowance
Brandy Lane Corporation January 29, 2020

Table 1: Peak Flow

Return Period Peak Flow (m3/s)
2-Year 0.88
5-Year 1.71
10-Year 2.32
20-Year 3.14
50-Year 3.76

100-Year 4.44
Regional 12.83

The hydrologic analysis conducted was based on a total upstream drainage area of 218.80 ha
with the lands south of the Georgian Trail subject to full urban buildout assumed to be
developed as low-density residential (i.e. total imperviousness of 35%). Additionally, for the
Regional storm event, the sub-catchment areas were modelled in a manner such that there is
no attenuation of flows beyond the 100-year event. With respect to the catchments south of the
Georgian Trail, it is assumed that the frail will not be adequate to withhold the large volume of
stformwater generated during the Regional Storm event. This can be seen in the increase of peak
flow rates between the 100-year and Regional storm events.

The proposed channel is to be generally rectangular in shape, with a width of 6m and depth of
1.75m and complete with a tfrapezoidal low flow channel within the base. There will also be dual
box culverts under the road crossing. Hydraulic analysis of this channel was completed in HEC-
RAS to confirm that it could convey the discharge from the Regional Storm event in accordance
with safe access and floodproofing requirements. The results of this hydraulic analysis have been
attached for reference.

The first principle for the Erosion Access Allowance is to provide emergency access to erosion
prone areas. Based on current site conditions, the watercourse fraversing the subject lands does
not have any indication of an erosion hazard. In addifion, the proposed watercourse is to be an
engineered channel constructed with materials that would not be prone to erosion. The
detailed design of the engineered channel is to be conducted in concert with a Fluvial
Geomorphologist. A preliminary letter of design intent has been provided by this Expert for
reference. Additional details will be provided as part of the detailed design submission for the
Site Plan and associated Drainage Channel works.

The second principle is to provide access for maintenance and repairs. The proposed
engineered channel is fo be constructed on private property which will be owned by a
condominium corporation who will be responsible for the maintenance and any required repairs
to the channel. The condominium corporation will have access to the channel from the banks
for all areas other than the locations where the buildings are adjacent to the channel. For these
areas, maintenance can occur from within the channel. This is facilitated by the channel’s
bottom width. General, the channel will be conveying low flow rates, as seen in Table 1.

The third principle is fo protect against unforeseen natural conditions. As described above, the
channel is to be designed to convey a large flow rate for the Regional storm event based on
conservative assumptions.

C.F. Crozier & Associates Inc. Page 2 of 3
Project No.



Wyldewood Creek Erosion Access Allowance
Brandy Lane Corporation January 29, 2020

Based on the above, it is our opinion that a ém Erosion Access Allowance is not necessary for the
proposed drainage channel as the principles for the Allowance have been satisfied in the

following ways:

1. The engineered channel will be designed in concert with a fluvial geomorphologist such

that it will not be prone to erosion as a result of the flood hazard.

2. Maintenance and repairs can be completed on the channel through access from the

road crossing, or from within the channel itself.

3. The determination of the design peak flow has included many conservative assumptions
as can be seen through a comparison of the 100-year and Regional peak flow rates.

Should you have any questions or require any further information, please do not hesitate to

contact the undersigned.

Sincerely,

C.F. CROLIER & ASSOCIATES INC. C.F. CROLIER & ASSOCIATES INC.

Rebecca Alexander, P.Eng. Mike Hensel, OALA, CSLA

Project Manager Senior Deyelopment Consultant
RA/mI

c.c. Lindsay Ayers (Town of Collingwood)
John Velick (Town of Collingwood)
Adam Farr (Town of Collingwood)
David Hirsch (Brandy Lane Corporation)
Colin Travis (Travis & Associates)

Enclosure

J:\1500\1535-Brandy Lane Corp\4897-Georgian Bay Hotel South Block\Letters\2019.12.19_Erosion Access Allowance.docx

C.F. Crozier & Associates Inc.
Project No.
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HEC-RAS Plan: Post-Dev

River: Wyldewood Creek Reach: R1

Profile: 2-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

R1 102.91 2-Year 0.88 179.43 180.02 180.02 0.000270 0.18 5.04 15.42 0.10
R1 84.81 2-Year 0.88 179.38 179.98 180.01 0.005038 0.70 1.29 4.55 0.41
R1 79.81 2-Year 0.88 179.36 179.96 179.98 0.005522 0.72 1.26 4.53 0.42
R1 75.91 2-Year 0.88 179.35 179.94 179.96 0.004087 0.62 1.48 5.13 0.36
R1 70.91 2-Year 0.88 179.33 179.92 179.94 0.004666 0.64 1.42 5.13 0.38
R1 65.91 2-Year 0.88 179.32 179.89 179.91 0.006448 0.70 1.29 5.10 0.44
R1 64.91 2-Year 0.88 179.32 179.89 179.90 0.003875 0.56 1.63 6.10 0.34
R1 59.61 2-Year 0.88 179.30 179.86 179.73 179.88 0.004062 0.57 1.61 6.10 0.35
R1 58.61 Inl Struct

R1 46.11 2-Year 0.88 179.25 179.86 179.87 0.002385 0.49 1.89 6.10 0.28
R1 41.41 2-Year 0.88 179.21 179.85 179.86 0.001773 0.44 2.08 6.10 0.24
R1 36.41 2-Year 0.88 179.13 179.77 179.83 0.011338 1.12 0.83 2.77 0.61
R1 17.91 2-Year 0.88 178.92 179.57 179.63 0.010121 1.08 0.86 2.81 0.58
R1 5 2-Year 0.88 178.77 179.35 179.32 179.44 0.022025 1.38 0.67 2.66 0.83
R1 0 2-Year 0.88 178.70 179.21 179.21 179.30 0.037878 1.29 0.68 4.01 1.00




HEC-RAS Plan: Post-Dev

River: Wyldewood Creek Reach: R1

Profile: 5-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

R1 102.91 5-Year 1.71 179.43 180.20 180.20 0.000249 0.23 7.81 16.14 0.10
R1 84.81 5-Year 1.71 179.38 180.15 180.19 0.004310 0.87 2.07 4.88 0.40
R1 79.81 5-Year 1.71 179.36 180.13 180.16 0.004379 0.87 2.06 4.87 0.41
R1 75.91 5-Year 1.71 179.35 180.12 180.15 0.003331 0.76 240 5.31 0.35
R1 70.91 5-Year 1.71 179.33 180.10 180.13 0.003475 0.77 2.37 5.31 0.36
R1 65.91 5-Year 1.71 179.32 180.08 180.11 0.003865 0.79 2.29 5.30 0.38
R1 64.91 5-Year 1.71 179.32 180.08 180.10 0.002525 0.65 2.83 6.10 0.30
R1 59.61 5-Year 1.71 179.30 180.07 179.80 180.09 0.002398 0.64 2.86 6.10 0.30
R1 58.61 Inl Struct

R1 46.11 5-Year 1.71 179.25 180.05 180.07 0.001903 0.60 3.07 6.10 0.27
R1 41.41 5-Year 1.71 179.21 180.04 180.06 0.001594 0.57 3.27 6.10 0.25
R1 36.41 5-Year 1.71 179.13 179.93 180.02 0.011108 1.43 1.30 3.08 0.65
R1 17.91 5-Year 1.71 178.92 179.74 179.83 0.009463 1.36 1.37 3.15 0.60
R1 5 5-Year 1.71 178.77 179.45 179.45 179.63 0.027760 1.91 0.96 2.87 0.98
R1 0 5-Year 1.71 178.70 179.31 179.31 179.43 0.034279 1.53 1.12 4.77 1.01




HEC-RAS Plan: Post-Dev River: Wyldewood Creek Reach: R1

Profile: 10-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

R1 102.91 10-Year 2.32 179.43 180.31 180.32 0.000232 0.25 9.68 16.62 0.10
R1 84.81 10-Year 2.32 179.38 180.26 180.30 0.003834 0.94 2.61 5.10 0.39
R1 79.81 10-Year 2.32 179.36 180.24 180.28 0.003819 0.94 2.62 5.10 0.39
R1 75.91 10-Year 2.32 179.35 180.23 180.26 0.003004 0.84 3.01 542 0.35
R1 70.91 10-Year 2.32 179.33 180.22 180.25 0.003073 0.84 2.99 5.43 0.35
R1 65.91 10-Year 2.32 179.32 180.20 180.23 0.003288 0.86 2.93 5.42 0.36
R1 64.91 10-Year 2.32 179.32 180.20 180.23 0.002244 0.71 3.56 6.10 0.30
R1 59.61 10-Year 2.32 179.30 180.19 179.85 180.21 0.002115 0.70 3.60 6.10 0.29
R1 58.61 Inl Struct

R1 46.11 10-Year 2.32 179.25 180.16 180.18 0.001813 0.67 3.77 6.10 0.27
R1 41.41 10-Year 2.32 179.21 180.16 180.18 0.001585 0.65 3.98 6.10 0.26
R1 36.41 10-Year 2.32 179.13 180.02 180.14 0.011078 1.61 1.59 3.27 0.66
R1 17.91 10-Year 2.32 178.92 179.83 179.94 0.009758 1.54 1.67 3.33 0.63
R1 5 10-Year 2.32 178.77 179.53 179.53 179.74 0.025858 2.09 1.20 3.04 0.98
R1 0 10-Year 2.32 178.70 179.37 179.37 179.51 0.032454 1.64 1.42 5.22 1.00




HEC-RAS Plan: Post-Dev

River: Wyldewood Creek Reach: R1

Profile: 25-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

R1 102.91 25-Year 3.14 179.43 180.45 180.46 0.000213 0.27 12.05 17.20 0.10
R1 84.81 25-Year 3.14 179.38 180.39 180.44 0.003377 1.01 3.32 5.37 0.38
R1 79.81 25-Year 3.14 179.36 180.38 180.42 0.003322 1.01 3.33 5.37 0.38
R1 75.91 25-Year 3.14 179.35 180.37 180.41 0.002732 0.92 3.77 5.56 0.34
R1 70.91 25-Year 3.14 179.33 180.36 180.39 0.002762 0.92 3.76 5.57 0.35
R1 65.91 25-Year 3.14 179.32 180.34 180.38 0.002886 0.93 3.71 5.56 0.35
R1 64.91 25-Year 3.14 179.32 180.35 180.37 0.002066 0.79 4.43 6.10 0.30
R1 59.61 25-Year 3.14 179.30 180.34 179.90 180.36 0.001937 0.77 4.48 6.10 0.29
R1 58.61 Inl Struct

R1 46.11 25-Year 3.14 179.25 180.30 180.32 0.001778 0.76 4.60 6.10 0.28
R1 41.41 25-Year 3.14 179.21 180.29 180.32 0.001613 0.74 4.80 6.10 0.27
R1 36.41 25-Year 3.14 179.13 180.13 180.27 0.011049 1.79 1.96 3.49 0.68
R1 17.91 25-Year 3.14 178.92 179.94 180.08 0.010027 1.73 2.03 3.54 0.65
R1 5 25-Year 3.14 178.77 179.63 179.63 179.87 0.023984 2.28 1.51 3.23 0.97
R1 0 25-Year 3.14 178.70 179.44 179.44 179.60 0.031195 1.76 1.78 5.73 1.01




HEC-RAS Plan: Post-Dev

River: Wyldewood Creek Reach: R1

Profile: 50-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

R1 102.91 50-Year 3.76 179.43 180.55 180.55 0.000204 0.29 13.71 17.59 0.10
R1 84.81 50-Year 3.76 179.38 180.48 180.54 0.003165 1.06 3.81 5.55 0.38
R1 79.81 50-Year 3.76 179.36 180.47 180.52 0.003103 1.06 3.84 5.56 0.38
R1 75.91 50-Year 3.76 179.35 180.46 180.51 0.002630 0.98 4.29 5.65 0.34
R1 70.91 50-Year 3.76 179.33 180.45 180.49 0.002650 0.98 4.29 5.66 0.35
R1 65.91 50-Year 3.76 179.32 180.44 180.48 0.002746 0.99 4.24 5.65 0.35
R1 64.91 50-Year 3.76 179.32 180.44 180.47 0.002022 0.85 5.01 6.10 0.30
R1 59.61 50-Year 3.76 179.30 180.43 179.94 180.46 0.001892 0.83 5.06 6.10 0.29
R1 58.61 Inl Struct

R1 46.11 50-Year 3.76 179.25 180.39 180.42 0.001782 0.82 5.15 6.10 0.28
R1 41.41 50-Year 3.76 179.21 180.38 180.41 0.001648 0.80 5.36 6.10 0.27
R1 36.41 50-Year 3.76 179.13 180.20 180.36 0.011038 1.91 2.22 3.63 0.69
R1 17.91 50-Year 3.76 178.92 180.01 180.17 0.010137 1.86 2.29 3.68 0.67
R1 5 50-Year 3.76 178.77 179.70 179.70 179.97 0.023104 241 1.73 3.36 0.97
R1 0 50-Year 3.76 178.70 179.48 179.48 179.66 0.030444 1.83 2.05 6.08 1.01




HEC-RAS Plan: Post-Dev River: Wyldewood Creek Reach: R1 Profile: 100-Year

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

R1 102.91 100-Year 4.44 179.43 180.64 180.64 0.000203 0.31 15.28 17.96 0.10
R1 84.81 100-Year 4.44 179.38 180.57 180.63 0.003119 1.13 4.28 5.71 0.38
R1 79.81 100-Year 4.44 179.36 180.55 180.61 0.003060 1.12 4.30 5.72 0.38
R1 75.91 100-Year 4.44 179.35 180.55 180.59 0.002666 1.05 4.76 5.74 0.35
R1 70.91 100-Year 4.44 179.33 180.53 180.58 0.002685 1.05 4.76 5.74 0.35
R1 65.91 100-Year 4.44 179.32 180.52 180.57 0.002776 1.06 4.71 5.73 0.36
R1 64.91 100-Year 4.44 179.32 180.52 180.56 0.002093 0.92 5.52 6.10 0.31
R1 59.61 100-Year 4.44 179.30 180.51 179.98 180.55 0.001959 0.90 5.56 6.10 0.30
R1 58.61 Inl Struct

R1 46.11 100-Year 4.44 179.25 180.48 180.51 0.001800 0.88 5.71 6.10 0.29
R1 41.41 100-Year 4.44 179.21 180.48 180.51 0.001694 0.87 5.91 6.10 0.28
R1 36.41 100-Year 4.44 179.13 180.27 180.46 0.011038 2.03 249 3.78 0.70
R1 17.91 100-Year 4.44 178.92 180.08 180.26 0.010240 1.98 2.56 3.83 0.68
R1 5 100-Year 4.44 178.77 179.77 179.77 180.06 0.022253 2.53 1.96 3.50 0.97
R1 0 100-Year 4.44 178.70 179.53 179.53 179.71 0.029639 1.90 2.33 6.42 1.01




HEC-RAS Plan: Post-Dev River: Wyldewood Creek Reach: R1 Profile: Regional

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

R1 102.91 Regional 12.83 179.43 181.50 181.51 0.000152 0.41 39.54 40.00 0.10
R1 84.81 Regional 12.83 179.38 181.39 181.49 0.002381 1.53 9.66 7.36 0.37
R1 79.81 Regional 12.83 179.36 181.38 181.48 0.002335 1.52 9.73 7.38 0.37
R1 75.91 Regional 12.83 179.35 181.37 181.47 0.002550 1.58 9.83 6.56 0.38
R1 70.91 Regional 12.83 179.33 181.36 181.46 0.002555 1.58 9.83 6.57 0.38
R1 65.91 Regional 12.83 179.32 181.34 181.44 0.002597 1.59 9.78 6.56 0.39
R1 64.91 Regional 12.83 179.32 181.35 181.44 0.002443 1.54 10.56 6.10 0.37
R1 59.61 Regional 12.83 179.30 181.34 180.37 181.42 0.002238 1.47 10.60 6.10 0.36
R1 58.61 Inl Struct

R1 46.11 Regional 12.83 179.25 181.27 181.35 0.002297 1.49 10.50 6.10 0.36
R1 41.41 Regional 12.83 179.21 181.26 181.34 0.002361 1.52 10.68 6.10 0.37
R1 36.41 Regional 12.83 179.13 180.90 181.26 0.011056 2.94 5.27 5.04 0.77
R1 17.91 Regional 12.83 178.92 180.71 181.06 0.010584 2.90 5.36 5.09 0.76
R1 5 Regional 12.83 178.77 180.38 180.38 180.87 0.017648 3.43 4.46 4.72 0.96
R1 0 Regional 12.83 178.70 179.91 179.91 180.21 0.025346 2.39 5.37 9.35 1.01
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January 31, 2020

C.F. Crozier & Associates Consulting Engineers
40 Huron Street, Suite 301
Collingwood, Ontario

L9Y 4R3
Attention: Mike Hensel OALA, CSLA
Senior Development Consultant
Re: Daylighting and Corridor Design for Unnamed Tributary

Georgian Bay Hotel Lands

Town of Collingwood, Ontario
GEO Morphix Project No. PN20002
Draft for Discussion

This letter provides support related to the daylighting and naturalization of a section of an
unnamed tributary, which is currently enclosed within a 500 mm CSP culvert. Channel
stabilization and flood corridor management is proposed for this section of the tributary within the
Georgian Bay Hotel Lands in Collingwood, Ontario. We understand that a natural area block was
requested as part of the Nottawasaga Valley Conservation Authority (NVCA) OPA/ZBA review.
This would include daylighting of the unnamed tributary. We further understand that NVCA has
noted a concern with regards to potential channel erosion during large events, and that further
information is needed to satisfy that a 6 m erosion access allowance is not required for the channel
corridor. As requested by Crozier Consulting Engineers, we have reviewed options that will provide
a fully armoured channel that addresses erosion concerns while conveying the Regional storm
event. The final armoured channel design will also include a 30 cm “freeboard” allowance above
the Regional storm conveyance elevation in the channel so that erosion potential is fully
ameliorated.

A channel design is proposed that provides geomorphological and ecological benefits, while also
addressing potential erosion. It is understood that the corridor dimensions were previously
established as part of completing the functional engineering design for the property. As such, the
best approach would be to provide a hybrid design consisting of hard engineering with
geomorphological and ecological design elements that does not allow future channel migration
and erosion.

The proposed hybrid design will provide an open watercourse that is cognizant of existing
constraints and offers habitat benefits and improvements to channel form and function. The
design proposes a vortex rock weir and pool system within armourstone retaining walls. The
proposed retaining walls will protect infrastructure from channel migration. As such, the hard
engineering approach and capping along the hybrid channel restoration adequately addresses any
erosion hazard associated with the channel works.
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The proposed vortex rock weir and pool system provides grade control to minimize mobilization
of existing sediments. The aquatic habitat conditions are improved with increased variability in
channel morphology and substrate and further enhanced through the installation of woody
plantings along the vortex rock weir edges. The woody vegetation will reduce velocities, provide
opportunities for foraging, and provide a source of organic matter.

At detailed design, channel materials would be hydraulically sized to be stable through the range
of proposed flows, up to the Regional storm event (12.8 m3/s). It is our understanding from
discussions with Crozier staff and review of hydraulic modelling, that velocities will generally be
below 1 m/s. An example of a similar design previously installed in the City of Toronto is shown
in Figure 1 below (the design was developed for more significant hydraulic conditions). Based
on the hydraulics proposed for the unnamed tributary, erosion is easily addressed through
hydraulic sizing of materials. Given the typically low flow conditions and proposed corridor width,
any maintenance could be completed by accessing areas through the channel during low flow,
removing the requirement for a 6 m erosion access allowance. Through discussions with Crozier
staff, it is understood that access to the channel is also available at the road crossing, trail system,
and through rear yards.

Figure 1. Example of previously installed vortex rock weir and pool
system with armourstone retaining walls
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Given that this is a daylighting project, I am of the opinion that the proposed approach provides
geomorphic and ecological improvements to the existing enclosed system.

We trust this memo meets your current requirements. Should you have any questions, please
contact the undersigned.

Respectfully submitted,

Paul Villard Ph.D., P.Geo., CAN-CISEC, EP, CERP
Director, Principal Geomorphologist

geomorphix.com | The science of earth + balance. Project #: 20002 3


katw
Image


Brandy Lane Corporation Flood Study
Wyldewood Creek, Town of Collingwood September 2020

FIGURES

Crozier Consulting Engineers
Project No. 1535-4897



