
 

The material in this memo reflects best judgment in light of the information available at the time of preparation. Any use 
which a third party makes of this report, or any reliance on or decisions made based on it, are the responsibilities of such 
third parties. C.F. Crozier & Associates Inc. accepts no responsibility for damages, if any, suffered by any third party as a 
result of decisions made or actions based on this report. 

 
 

INTRODUCTION 

C.F. Crozier and Associates Inc. (Crozier) was retained by BVD Petroleum Inc. (the Owner) to 
complete a floodplain analysis to support the Site Plan Application for a proposed development 
at 12476 Regional Road 50 in the Town of Caledon. The purpose of this memo is to document the 
methodology and results of the floodplain analysis and demonstrate that the proposed site 
grading design meets the criteria of the Toronto and Region Conservation Authority (TRCA) for the 
lands in the vicinity of the site.  
 
BACKGROUND 

The subject property is approximately 0.95 ha and is currently vegetated undeveloped land. The 
property is located in a commercial/industrial area, bounded by George Bolton Parkway to the 
south, an industrial property to the west, Robinson Creek to the north, and a gas station and 
Robinson Creek to the east. It is understood that the proposed development includes the 
construction of a five-storey hotel and associated parking area. A grading plan for the site was 
completed by Flora Designs Inc. in July 2020. 
 
Robinson Creek is a tributary of the Humber River, making the site part of the TRCA Regulated Area 
of the Humber River Watershed. A portion of the Robinson Creek valley corridor encroaches into 
the subject property, bordering the future parking lot area along the north and east limits of the 
site. As a result, based on the extents of the creek’s high-water elevation corresponding to the 
Regional rainfall event, part of the north and east portions of the property are located within the 
floodplain. As such, a floodplain analysis is required to satisfy TRCA requirements prior to 
proceeding with a Site Plan Application.  
 
METHODOLOGY 

The floodplain analysis included the following tasks:  
 

 Reviewing the Robinson Creek hydraulic (HEC-RAS) model, prepared by Cole 
Engineering February 2016, provided by the TRCA. 
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 Reviewing the Humber River Hydrology update, prepared by Civica Infrastructure, April 
2018. 

 Establishing existing Regional floodplain conditions on the site based on the approved 
(2016) HEC-RAS model with updated hydrology and updated sections based on more 
recent topographic and LiDAR surveys completed for the area. 

 Interpolating proposed cross sections for the site and updating the HEC-RAS model 
accordingly. Existing and proposed conditions were compared to assess the impact of 
flooding on-site and off-site. 

EXISTING CONDITIONS 

Hydrologic Verification 

A review of the hydrologic modeling completed for this site showed that the catchment areas 
provided in the 2016 Hydraulic Assessment were consistent with those in the current approved 
2018 Humber River Hydrology Update.   The site is located in Catchment 22.23 in the approved 
Humber River Hydrology model.  The TRCA model adds flows from Catchments 22.23, 22.24, 22.25 
and 22.23 downstream of the site, for a total drainage area of 145.57 ha.  Of this area 
approximately 8.74 ha of area 22.23 is upstream of the site, reducing the upstream drainage area 
to 90.04 ha.   
 
In order to confirm if the upstream drainage areas flowed south down Highway 50 (bypassing the 
site) or west through the smaller streets to be picked up by the tributary that flows though the site, 
we completed the following background review: 
 

 As-built drawing were obtained and reviewed to determine the location of sewers, ditches 
and culverts in the area.  As-built drawings used for this review are provided as an 
attachment to this report; 

 1m Bare earth LiDAR data from 2019, purchased from first base solutions, was used to 
confirm the upstream drainage patterns; and, 

 A site walk (on June 22, 2020) was completed to confirm drainage at the intersection of 
Healey Road and Queen Street South (Highway 50).   

 
Based on this background review we have determined that: 
 

 Area 22.30 drains to a culvert west of Highway 50.  This culvert conveys runoff under the 
railroad tracks to a ditch which flows south between Hardwick Road and Highway 50.  This 
ditch terminates at a retaining wall just north of the intersection of Healey Road and Queen 
Street South (Highway 50), where it is picked up by a culvert which connects to a storm 
sewer under the sidewalk on the west side of Highway 50. 

 A similar system picks up the ditch on the east side of the road and convey runoff to a 
separate storm sewer on the west side of the road. 

 Runoff from area 22.25 is also picked up by this sewer system, which continues south along 
Highway 50 to outlet back into roadside ditches just North of McEwan Drive. 
   

The findings of this background review are provided in Figure 1. Copies of the as built drawings 
and photographs from the site walk are provided as attachments.  
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Based on the findings of the background review the approved Humber River model (Civica 2018) 
was trimmed and modified to reflect detailed external drainage conditions.  A copy of the update 
model is included as an attachment to this report.  Modifications to the model included adding 
additional ADDHYD and splitting catchments.  Table 1 shows the changes in area applied to the 
VO model. 

Table 1 – Changes to VO model 

TRCA ID TRCA 
Area 

Vo Model Transposition of Flow 

Crozier ID Crozier Area Flow Nodes 
Crozier 

Incremental 
Area 

Crozier 
Cumulative 

Area 

22.24 48.66 ha 22.24 48.66 ha 
1 28.31 ha 28.31 ha 

2 20.35 ha 48.66 ha 

22.23 64.27 
22.23 NW 8.25 ha 

 3.81 ha 52.47 ha 

Site 4.44 ha 56.91 ha 

22.23 NE 8.88 ha  8.88 ha 65.79 ha 

22.30 21.04 ha 22.30 21.04 ha  21.04 ha 86.83 ha 

22.25 11.60 ha 22.25 11.60 ha 3 11.60 ha 98.43 ha 

22.23 64.27 22.23 47.14 ha 

4 10.95 ha 109.38 ha 

5 21.08 ha 130.46 ha 

6 15.11 ha 145.57 ha 

22.22 134.85 22.22 134.85 ha 7 134.85 ha  

Total    8  280.42 ha 
Note: Area 22.23 was divided into six area to better define the contributing drainage to the site.  The area in the total area 
for this catchment in the TRCA model is 64.27 ha.  
 
The results of the VO model were used to calculate flows at previously defined flow nodes used in 
the 2016 Cole Hydraulic update.  Flows for nodes 2, 3, 6, 7, and 8 were calculated directly from 
the model.  Using the MTO equation for the transposition of flood discharge updated flows were 
calculated immediately downstream of the site and at previously defined flow change locations 
1, 4, and 5 within the model. Table 1 provides a summary of the flows used in the model. 
 

Table 1 Summary of Steady Flow Data 

Node Station 
U/S Drainage 

Area  
(ha) 

Hurricane Hazel 
Peak Flow  

(m3/s) 
1 2224.08 28.31 4.76 
2 2223.56 48.66 7.15 

Site 2223.463 56.91 7.24 
3 2223.45 98.43 13.35 
4 2223.37 109.38 15.17 
5 2223.20 130.46 17.32 
6 2223.04 145.57 18.80 
7 -- 134.85 19.75 
8 2219.56 280.42 38.54 

 

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


12476 Highway 50 Commercial Development Floodplain Analysis Memo 
BVD Petroleum Inc. September 2020 

C.F. Crozier & Associates Inc. Page 4 of 8 
Project No. 1716-5554 

Existing floodplain 

The topographic survey indicates that the property has split drainage where approximately half 
of the property slopes towards Robinson Creek, while the other half slopes towards George Bolton 
Parkway. Based on the mapping provided by TRCA, the Regional floodplain extends onto 
approximately one third of the property.  A review of the existing HEC-RAS model shows that cross-
section stations 2223.44 (downstream) through 2223.47 (upstream) bound the site. As a result, 
these cross sections are the focus of this analysis.   
 
In addition to the updates made to the model flow files discussed earlier in this memo, the existing 
sections were also updated based on the topographic and LiDAR surveys competed for the site. 
Existing stations 2223.44 to 2223.46 were updated based on the collected information, and five (5) 
additional sections were also created within the property to better represent the site geometry 
and improve model accuracy. Refer to Figure 2 Floodplain Mapping (with culvert) for the 
locations of the existing and new cross-sections as well as the existing and proposed floodlines. 
Existing flood elevations and velocities for Robinson Creek are provided in Table 3. Note that two 
scenarios were analyzed; the first represents the actual existing conditions, which includes the 
rating curve representing the culvert at station 2223.44 and the second represents idealized 
“baseline” conditions, which does not consider the culvert at station 2223.44.  
 

Table 3 Existing Flood Elevations and Velocities for Robinson Creek 

Station  Location 

Actual Conditions Idealized Conditions 
Regional 

Peak 
Flow 

(m3/s) 

Regional 
Flood 

Elevation 
(m) 

Regional 
Flood 

Velocity 
(m/s) 

Regional 
Peak 
Flow 

(m3/s) 

Regional 
Flood 

Elevation 
(m) 

Regional 
Flood 

Velocity 
(m/s) 

2223.47 U/S of the site 7.15 238.91 0.30 7.15 238.90 0.30 

2223.463 Within the site 
(additional) 7.24 238.79 1.25 7.24 238.76 1.35 

2223.462 Within the site 
(additional) 7.24 238.73 1.16 7.24 238.47 1.97 

2223.461 Within the site 
(additional) 7.24 238.77 0.36 7.24 238.32 1.03 

2223.46 Within the site 7.24 238.76 0.24 7.24 238.22 0.84 

2223.452 Within the site 
(additional) 7.24 238.76 0.21 7.24 238.20 0.58 

2223.451 Within the site 
(additional) 7.24 238.76 0.14 7.24 238.20 0.32 

2223.45 D/S of the site 13.35 238.76 0.42 13.35 238.16 0.91 
2223.44 D/S of the site 13.35 238.75 0.56 13.35 237.91 2.23 

 
PROPOSED CONDITIONS 

A grading and servicing plan for the site was completed by Flora Designs Inc. in July 2020. The 
grading plan proposes fill to accommodate parking lot area within portions of the existing 
floodplain with 3:1 slopes projecting into the valley along the north and east property lines, sloping 
towards Robinson Creek, raising the site above the Regional flood elevation. This results in the 
entire parking lot area being free of flooding. Drainage on site is designed to capture rainfall within 
an internal network of catch basins and catch basin manholes, which ultimately outlet to the 
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storm sewer on George Bolton Parkway. Overland flow during major storm events is directed 
towards the creek. 
 
It is noted that the portions of the proposed development limit for this site have been established 
based on the previously approved 15m valley corridor (centred on existing channel axis), as part 
of the development application for the previous land owner (Farview Holdings / Pilla Investments 
Inc.). For reference, the Farview Holdings Site Servicing and Grading Plan illustrating the 15m valley 
corridor, as approved by the TRCA Executive Committee on September 07, 2007 is attached to 
this memo. 
 
Figure 3 Floodplain Mapping - Without Culvert illustrates the idealized condition comparing the 
existing and proposed base condition floodplain mapping with the downstream Highway 50 
culvert removed. The proposed cross sections overlaid against the existing cross sections are also 
attached. Table 4 and Table 5 summarize the results of the proposed conditions model. 
 

Table 4 Summary of Flood Elevations for the Proposed Conditions Model 

Station Location 

Proposed 
Regional 

Peak Flow  
(m3/s) 

Actual Regional Flood 
Elevation  

(m) 

Idealized Regional 
Flood Elevation  

(m) 
Pre Post Diff. Pre Post Diff. 

2223.47 U/S of the site 7.15 238.91 239.93 0.02 238.90 238.87 -0.03 

2223.463 Within the site 
(additional) 7.24 238.79 238.80 0.01 238.76 238.70 -0.06 

2223.462 Within the site 
(additional) 7.24 238.73 238.76 0.03 238.47 238.40 -0.07 

2223.461 Within the site 
(additional) 7.24 238.77 238.77 0.00 238.32 238.32 0.00 

2223.46 Within the site 7.24 238.76 238.77 0.01 238.22 238.27 0.05 
2223.452 Within the site 

(additional) 7.24 238.76 238.77 0.01 238.20 238.25 0.05 

2223.451 Within the site 
(additional) 7.24 238.76 238.77 0.01 238.20 238.25 0.05 

2223.45 D/S of the site 13.35 238.76 238.76 0.00 238.16 238.21 0.05 
2223.44 D/S of the site 13.35 238.75 238.75 0.00 237.91 237.92 0.01 
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Table 5 Summary of Channel Velocities for the Proposed Conditions Model 

Station Location 

Proposed 
Regional 

Peak Flow  
(m3/s) 

Actual Regional Flood 
Velocities  

(m/s) 

Idealized Regional 
Flood Velocities  

(m/s) 
Pre Post Diff. Pre Post Diff. 

2223.47 U/S of the site 7.15 0.30 0.29 -0.01 0.30 0.31 0.01 

2223.463 Within the site 
(additional) 7.24 1.25 1.34 0.09 1.35 1.59 0.24 

2223.462 Within the site 
(additional) 7.24 1.16 1.19 0.03 1.97 2.15 0.18 

2223.461 Within the site 
(additional) 7.24 0.36 0.68 0.32 1.03 1.24 0.21 

2223.46 Within the site 7.24 0.24 0.39 0.15 0.84 0.74 -0.10 
2223.452 Within the site 

(additional) 7.24 0.21 0.39 0.18 0.58 0.68 0.10 

2223.451 Within the site 
(additional) 7.24 0.14 0.33 0.19 0.32 0.58 0.26 

2223.45 D/S of the site 13.35 0.42 0.33 -0.09 0.91 0.58 -0.33 
2223.44 D/S of the site 13.35 0.56 0.46 -0.10 2.23 2.15 -0.08 

 
Modeling results show that the proposed grading does not impact the actual flood elevations 
downstream of the site, however, water surface elevation across the property are increased by a 
maximum of 0.03 m at Station 2223.462, while the water surface elevation for the cross section 
immediately upstream (Station 2223.47) is increased by 0.02 m. At the next upstream cross section 
(Station 2223.48), the water level converges to a zero difference between the existing and 
proposed conditions. This change in water elevation is considered minor and within the tolerance 
of the model. The model also shows a change in velocity ranging between -0.10 m/s to 0.32 m/s 
within the site. Station 2223.45 downstream of the site experiences an decrease in velocity of 0.09 
m/s, while Station 2223.47 upstream of the site experiences a decrease of 0.01 m/s. Therefore, the 
changes in velocities outside of the site are minor and do not increase flood risk for other property 
owners.  A digital copy of the HEC-RAS model, with scenarios showing the updated existing and 
proposed geometries as well as the updated peak flows is included with this memo. 
 
CUT AND FILL ANALYSIS 

The idealized no culvert “baseline” condition is the focus of the cut and fill analysis for the subject 
site. Any fill placed within the backwater areas caused by the downstream culvert constriction at 
Highway 50 have been omitted for the purpose of this analysis, which is understood to be in line 
with the TRCA policies for this area.  
 
Under proposed conditions, fill is proposed to increase the elevation of the banks along the site 
limits to lift the site above the floodplain providing a minimum of 0.30m of freeboard above the 
Regional water level, while cut is proposed at the bottom of the channel to create a more 
consistently sloping channel with defined low flow geometry. We understand that the finished floor 
elevation (FFE) of the proposed hotel will be at an elevation of at least 239.60 m, allowing for a 
minimum of 0.64 m of freeboard above the Regional flood elevation.  Refer to Figure 4 for an 
illustration of the proposed cut and fill areas, including provided cross-sections at each HEC-RAS 
River Station ID. 
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The grading plan maintains the existing drainage pattern and has no negative impact on the 
conveyance of the floodplain. The proposed channel grading has a maximum slope within the 
floodplain of 3:1 and does not utilize retaining walls.  
 
The seven (7) proposed cross sections overlaid against the existing cross-sections are illustrated on 
all attached figures for reference. The incremental and cumulative cut and fill volumes under 
proposed conditions are summarized in Table 5.  
 

Table 5 Incremental Cut/Fill Analysis Results 

Elevation 
Increment 

(masl) 

Cumulative Cut/Fill 
Volume Incremental Cut/Fill Volume 

Ex. Storage 
Volume 

(m3) 

Prop. 
Storage 
Volume 

(m3) 

Ex. 
Incremental 

Storage 
Volume 

(m3) 

Prop. 
Incremental 

Storage 
Volume 

(m3) 

Fill in 
Floodplain* 

(m3) 

236.8 to 237.1 4.88 7.76 4.88 7.76 -2.88 
237.1 to 237.4 104.58 145.57 99.7 137.81 -38.11 
237.4 to 237.7 505.05 533.35 400.47 387.78 12.69 
237.7 to 238.0 1191.50 1171.69 686.45 638.34 48.11 
238.0 to 238.3 2197.21 1975.29 1005.71 803.6 202.11 
238.3 to 238.6 3310.26 2861.53 1113.05 886.24 226.81 
238.6 to 239.76 3915.14 3338.75 604.88 477.22 127.66 

 Total 576.39 
* Negative value indicates cut. 
 
Based on Table 5, the cumulative fill volume below the floodplain elevation is greater than the 
cumulative cut volume, resulting in increased floodplain storage volume under proposed 
conditions. In fact, the net cut and fill volume proposed is a fill of 576 m3. In addition, the cut 
volume is proposed at lower elevations than the fill volume. As noted above, the filling activities 
proposed for this site fully respect the previously approved development limit for the subject lands 
as based on the accepted 15m valley corridor. 
 
CONCLUSIONS AND RECOMMENDATIONS 

The proposed grading design has no adverse impacts on water levels and channel velocities 
upstream or downstream of the subject property. 
 
We trust that this analysis meets the TRCA requirements to support the proposed development of 
the site and recommend that the floodplain analysis contained in this memo is accepted such 
that the Owner can proceed with the Site Plan Application for the proposed works.  
 
Please contact the undersigned if you have any questions.  
 
Sincerely, 
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C.F. CROZIER & ASSOCIATES INC.    C.F. CROZIER & ASSOCIATES INC. 

 
 
 
Isabelle Cléroux, E.I.T.      Rebecca Archer, P.Eng. 
Land Development      Senior Project Engineer 
 
 
Encl.   

Figure 1 Hydrology Mapping 
Figure 2 Floodplain Mapping – With Culvert 
Figure 3 Floodplain Mapping – Without Culvert (Idealized) 
Figure 4 Cut/Fill Mapping  

 As-Constructed Drawings for Highway 50 
Photographs from the June 22, 2020 site walk 
Farview Holdings Site Servicing and Grading Plan – TRCA Approved Drawing 
Existing and Proposed Cross Sections (August 2020) 

 HEC-RAS Model Output Tables 
  Digital copy of the updated HEC-RAS Model 
  Digital copy of the updated Hydrology Model (Visual OTTHYMO) 
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HEC-RAS   River: CEG_DESIGN   Reach: REACH1    Profile: Regional

Reach River Sta Profile Plan 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)  

REACH1 2224.08 Regional Existing 4.76 242.90 243.58 243.61 0.002994 0.92 6.05 20.41 0.43

REACH1 2224.08 Regional Existing_NoCulvert 4.76 242.90 243.58 243.61 0.002994 0.92 6.05 20.41 0.43

REACH1 2224.08 Regional Prop 4.76 242.90 243.58 243.61 0.002994 0.92 6.05 20.41 0.43

REACH1 2224.08 Regional Prop_NoCul 4.76 242.90 243.58 243.61 0.002994 0.92 6.05 20.41 0.43

REACH1 2224.07 Regional Existing 4.76 241.78 242.50 242.48 242.76 0.013678 2.47 2.57 6.46 0.97

REACH1 2224.07 Regional Existing_NoCulvert 4.76 241.78 242.50 242.48 242.76 0.013678 2.47 2.57 6.46 0.97

REACH1 2224.07 Regional Prop 4.76 241.78 242.50 242.48 242.76 0.013678 2.47 2.57 6.46 0.97

REACH1 2224.07 Regional Prop_NoCul 4.76 241.78 242.50 242.48 242.76 0.013678 2.47 2.57 6.46 0.97

REACH1 2224.06 Regional Existing 4.76 241.50 241.89 241.89 241.99 0.012779 1.56 3.57 17.99 0.86

REACH1 2224.06 Regional Existing_NoCulvert 4.76 241.50 241.89 241.89 241.99 0.012779 1.56 3.57 17.99 0.86

REACH1 2224.06 Regional Prop 4.76 241.50 241.89 241.89 241.99 0.012779 1.56 3.57 17.99 0.86

REACH1 2224.06 Regional Prop_NoCul 4.76 241.50 241.89 241.89 241.99 0.012779 1.56 3.57 17.99 0.86

REACH1 2224.05 Regional Existing 4.76 241.00 241.72 241.73 0.001212 0.65 16.72 68.79 0.28

REACH1 2224.05 Regional Existing_NoCulvert 4.76 241.00 241.72 241.73 0.001212 0.65 16.72 68.79 0.28

REACH1 2224.05 Regional Prop 4.76 241.00 241.72 241.73 0.001212 0.65 16.72 68.79 0.28

REACH1 2224.05 Regional Prop_NoCul 4.76 241.00 241.72 241.73 0.001212 0.65 16.72 68.79 0.28

REACH1 2224.04 Regional Existing 4.76 240.50 241.73 241.73 0.000008 0.08 73.59 131.92 0.03

REACH1 2224.04 Regional Existing_NoCulvert 4.76 240.50 241.73 241.73 0.000008 0.08 73.59 131.92 0.03

REACH1 2224.04 Regional Prop 4.76 240.50 241.73 241.73 0.000008 0.08 73.59 131.92 0.03

REACH1 2224.04 Regional Prop_NoCul 4.76 240.50 241.73 241.73 0.000008 0.08 73.59 131.92 0.03

REACH1 2224.03 Regional Existing 4.76 240.50 241.72 241.73 0.000008 0.09 72.55 81.07 0.03

REACH1 2224.03 Regional Existing_NoCulvert 4.76 240.50 241.72 241.73 0.000008 0.09 72.55 81.07 0.03

REACH1 2224.03 Regional Prop 4.76 240.50 241.72 241.73 0.000008 0.09 72.55 81.07 0.03

REACH1 2224.03 Regional Prop_NoCul 4.76 240.50 241.72 241.73 0.000008 0.09 72.55 81.07 0.03

REACH1 2224.02 Regional Existing 4.76 240.27 241.69 241.55 241.72 0.002391 0.88 12.04 47.06 0.39

REACH1 2224.02 Regional Existing_NoCulvert 4.76 240.27 241.69 241.55 241.72 0.002391 0.88 12.04 47.06 0.39

REACH1 2224.02 Regional Prop 4.76 240.27 241.69 241.55 241.72 0.002391 0.88 12.04 47.06 0.39

REACH1 2224.02 Regional Prop_NoCul 4.76 240.27 241.69 241.55 241.72 0.002391 0.88 12.04 47.06 0.39

REACH1 2224.015 Culvert

REACH1 2224.01 Regional Existing 4.76 239.91 241.26 241.26 241.31 0.011316 1.44 10.21 95.71 0.78

REACH1 2224.01 Regional Existing_NoCulvert 4.76 239.91 241.26 241.26 241.31 0.011316 1.44 10.21 95.71 0.78

REACH1 2224.01 Regional Prop 4.76 239.91 241.26 241.26 241.31 0.011316 1.44 10.21 95.71 0.78

REACH1 2224.01 Regional Prop_NoCul 4.76 239.91 241.26 241.26 241.31 0.011316 1.44 10.21 95.71 0.78

REACH1 2223.56 Regional Existing 7.15 239.85 240.74 240.74 240.80 0.009985 1.79 13.60 75.79 0.76

REACH1 2223.56 Regional Existing_NoCulvert 7.15 239.85 240.74 240.74 240.80 0.009985 1.79 13.60 75.79 0.76

REACH1 2223.56 Regional Prop 7.15 239.85 240.74 240.74 240.80 0.009985 1.79 13.60 75.79 0.76

REACH1 2223.56 Regional Prop_NoCul 7.15 239.85 240.74 240.74 240.80 0.009985 1.79 13.60 75.79 0.76

REACH1 2223.55 Regional Existing 7.15 239.56 240.62 240.62 0.000270 0.43 36.92 95.62 0.15

REACH1 2223.55 Regional Existing_NoCulvert 7.15 239.56 240.62 240.62 0.000270 0.43 36.92 95.62 0.15

REACH1 2223.55 Regional Prop 7.15 239.56 240.62 240.62 0.000270 0.43 36.92 95.62 0.15

REACH1 2223.55 Regional Prop_NoCul 7.15 239.56 240.62 240.62 0.000270 0.43 36.92 95.62 0.15

REACH1 2223.54 Regional Existing 7.15 239.55 240.59 240.53 240.60 0.003579 0.81 18.03 116.14 0.45

REACH1 2223.54 Regional Existing_NoCulvert 7.15 239.55 240.59 240.53 240.60 0.003579 0.81 18.03 116.14 0.45

REACH1 2223.54 Regional Prop 7.15 239.55 240.59 240.53 240.60 0.003579 0.81 18.03 116.14 0.45

REACH1 2223.54 Regional Prop_NoCul 7.15 239.55 240.59 240.53 240.60 0.003579 0.81 18.03 116.14 0.45

REACH1 2223.535 Culvert

REACH1 2223.53 Regional Existing 7.15 239.25 240.42 240.42 240.51 0.032686 2.05 8.53 58.35 1.26

REACH1 2223.53 Regional Existing_NoCulvert 7.15 239.25 240.42 240.42 240.51 0.032686 2.05 8.53 58.35 1.26

REACH1 2223.53 Regional Prop 7.15 239.25 240.42 240.42 240.51 0.032686 2.05 8.53 58.35 1.26

REACH1 2223.53 Regional Prop_NoCul 7.15 239.25 240.42 240.42 240.51 0.032686 2.05 8.53 58.35 1.26

REACH1 2223.52 Regional Existing 7.15 239.15 240.13 240.17 0.003629 1.22 14.19 42.29 0.49

REACH1 2223.52 Regional Existing_NoCulvert 7.15 239.15 240.13 240.17 0.003629 1.22 14.19 42.29 0.49

REACH1 2223.52 Regional Prop 7.15 239.15 240.13 240.17 0.003629 1.22 14.19 42.29 0.49

REACH1 2223.52 Regional Prop_NoCul 7.15 239.15 240.13 240.17 0.003634 1.22 14.18 42.28 0.49

REACH1 2223.51 Regional Existing 7.15 238.75 239.69 239.83 0.006357 1.93 5.69 13.97 0.69

REACH1 2223.51 Regional Existing_NoCulvert 7.15 238.75 239.69 239.83 0.006357 1.93 5.69 13.97 0.69

REACH1 2223.51 Regional Prop 7.15 238.75 239.69 239.83 0.006357 1.93 5.69 13.97 0.69

REACH1 2223.51 Regional Prop_NoCul 7.15 238.75 239.69 239.84 0.006312 1.92 5.71 13.99 0.68

REACH1 2223.50 Regional Existing 7.15 238.52 239.72 239.72 0.000239 0.49 33.75 44.35 0.14

REACH1 2223.50 Regional Existing_NoCulvert 7.15 238.52 239.72 239.72 0.000239 0.49 33.75 44.35 0.14

REACH1 2223.50 Regional Prop 7.15 238.52 239.72 239.72 0.000239 0.49 33.75 44.35 0.14

REACH1 2223.50 Regional Prop_NoCul 7.15 238.52 239.72 239.72 0.000238 0.49 33.80 44.37 0.14

REACH1 2223.49 Regional Existing 7.15 238.04 239.69 239.44 239.71 0.001335 1.00 20.46 45.20 0.32

REACH1 2223.49 Regional Existing_NoCulvert 7.15 238.04 239.69 239.44 239.71 0.001335 1.00 20.46 45.20 0.32

REACH1 2223.49 Regional Prop 7.15 238.04 239.69 239.44 239.71 0.001335 1.00 20.46 45.20 0.32

REACH1 2223.49 Regional Prop_NoCul 7.15 238.04 239.69 239.44 239.71 0.001325 0.99 20.52 45.23 0.32



HEC-RAS   River: CEG_DESIGN   Reach: REACH1    Profile: Regional (Continued)

Reach River Sta Profile Plan 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)  

REACH1 2223.485 Culvert

REACH1 2223.48 Regional Existing 7.15 237.92 239.36 239.36 239.48 0.010959 1.91 7.16 30.56 0.81

REACH1 2223.48 Regional Existing_NoCulvert 7.15 237.92 239.36 239.36 239.48 0.010959 1.91 7.16 30.56 0.81

REACH1 2223.48 Regional Prop 7.15 237.92 239.36 239.36 239.48 0.010959 1.91 7.16 30.56 0.81

REACH1 2223.48 Regional Prop_NoCul 7.15 237.92 239.36 239.36 239.48 0.011021 1.91 7.15 30.54 0.82

REACH1 2223.47 Regional Existing 7.15 237.80 238.91 238.92 0.000162 0.30 24.19 33.12 0.11

REACH1 2223.47 Regional Existing_NoCulvert 7.15 237.80 238.90 238.90 0.000174 0.30 23.68 33.06 0.11

REACH1 2223.47 Regional Prop 7.15 237.80 238.93 238.93 0.000151 0.29 24.73 33.20 0.11

REACH1 2223.47 Regional Prop_NoCul 7.15 237.80 238.87 238.88 0.000194 0.31 22.89 32.95 0.12

REACH1 2223.463 Regional Existing 7.24 238.05 238.79 238.65 238.87 0.004452 1.25 5.82 12.92 0.54

REACH1 2223.463 Regional Existing_NoCulvert 7.24 238.05 238.76 238.65 238.85 0.005596 1.35 5.41 12.71 0.60

REACH1 2223.463 Regional Prop 7.24 237.96 238.80 238.89 0.003382 1.34 6.24 10.83 0.50

REACH1 2223.463 Regional Prop_NoCul 7.24 237.96 238.70 238.55 238.82 0.005848 1.59 5.12 10.20 0.64

REACH1 2223.462 Regional Existing 7.24 237.74 238.73 238.47 238.80 0.002497 1.16 6.43 11.03 0.43

REACH1 2223.462 Regional Existing_NoCulvert 7.24 237.74 238.47 238.47 238.67 0.012649 1.97 3.77 9.79 0.90

REACH1 2223.462 Regional Prop 7.24 237.80 238.76 238.83 0.002167 1.19 7.21 10.91 0.41

REACH1 2223.462 Regional Prop_NoCul 7.24 237.80 238.40 238.40 238.63 0.014820 2.15 3.60 8.83 0.97

REACH1 2223.461 Regional Existing 7.24 237.60 238.77 238.21 238.77 0.000219 0.36 19.92 34.27 0.13

REACH1 2223.461 Regional Existing_NoCulvert 7.24 237.60 238.32 238.37 0.004188 1.03 7.19 23.39 0.50

REACH1 2223.461 Regional Prop 7.24 237.60 238.77 238.80 0.000604 0.68 11.64 13.41 0.22

REACH1 2223.461 Regional Prop_NoCul 7.24 237.60 238.32 238.40 0.003851 1.24 6.07 11.26 0.51

REACH1 2223.46 Regional Existing 7.24 237.43 238.76 238.77 0.000276 0.24 28.19 46.86 0.07

REACH1 2223.46 Regional Existing_NoCulvert 7.24 237.43 238.22 238.26 0.008336 0.84 8.70 27.10 0.36

REACH1 2223.46 Regional Prop 7.24 237.52 238.77 238.78 0.000829 0.39 19.79 21.62 0.12

REACH1 2223.46 Regional Prop_NoCul 7.24 237.52 238.27 238.30 0.005799 0.72 10.31 16.79 0.28

REACH1 2223.452 Regional Existing 7.24 237.30 238.76 238.76 0.000048 0.21 38.43 54.02 0.06

REACH1 2223.452 Regional Existing_NoCulvert 7.24 237.30 238.20 238.22 0.000885 0.58 13.71 36.31 0.24

REACH1 2223.452 Regional Prop 7.24 237.42 238.77 238.77 0.000131 0.39 24.10 28.08 0.11

REACH1 2223.452 Regional Prop_NoCul 7.24 237.42 238.25 238.27 0.000785 0.68 11.97 19.88 0.24

REACH1 2223.451 Regional Existing 7.24 237.34 238.76 237.69 238.76 0.000019 0.14 63.20 93.05 0.04

REACH1 2223.451 Regional Existing_NoCulvert 7.24 237.34 238.20 237.69 238.21 0.000205 0.32 24.63 47.25 0.12

REACH1 2223.451 Regional Prop 7.24 237.28 238.77 238.77 0.000085 0.33 45.73 66.40 0.09

REACH1 2223.451 Regional Prop_NoCul 7.24 237.28 238.25 238.26 0.000468 0.58 20.31 31.83 0.19

REACH1 2223.45 Regional Existing 13.35 237.14 238.76 238.76 0.000123 0.42 42.49 50.70 0.11

REACH1 2223.45 Regional Existing_NoCulvert 13.35 237.14 238.16 238.19 0.001097 0.91 19.39 32.00 0.30

REACH1 2223.45 Regional Prop 13.35 237.04 238.76 238.76 0.000359 0.33 48.54 51.83 0.08

REACH1 2223.45 Regional Prop_NoCul 13.35 237.04 238.21 238.22 0.001826 0.58 26.58 33.95 0.17

REACH1 2223.44 Regional Existing 13.35 236.88 238.75 238.76 0.000476 0.56 33.20 68.33 0.14

REACH1 2223.44 Regional Existing_NoCulvert 13.35 236.88 237.91 237.91 238.09 0.020439 2.23 8.08 21.86 0.82

REACH1 2223.44 Regional Prop 13.35 236.88 238.75 238.76 0.000693 0.46 33.20 68.34 0.12

REACH1 2223.44 Regional Prop_NoCul 13.35 236.88 237.92 237.92 238.09 0.040383 2.15 8.27 22.11 0.79

REACH1 2223.43 Regional Existing 13.35 236.00 237.48 237.52 0.001023 0.92 15.31 17.80 0.29

REACH1 2223.43 Regional Existing_NoCulvert 13.35 236.00 237.48 237.52 0.001023 0.92 15.31 17.80 0.29

REACH1 2223.43 Regional Prop 13.35 236.00 237.48 237.52 0.001023 0.92 15.31 17.80 0.29

REACH1 2223.43 Regional Prop_NoCul 13.35 236.00 237.48 237.52 0.001023 0.92 15.31 17.80 0.29

REACH1 2223.42 Regional Existing 13.35 236.00 237.48 237.50 0.000445 0.69 24.97 26.84 0.20

REACH1 2223.42 Regional Existing_NoCulvert 13.35 236.00 237.48 237.50 0.000445 0.69 24.97 26.84 0.20

REACH1 2223.42 Regional Prop 13.35 236.00 237.48 237.50 0.000445 0.69 24.97 26.84 0.20

REACH1 2223.42 Regional Prop_NoCul 13.35 236.00 237.48 237.50 0.000445 0.69 24.97 26.84 0.20

REACH1 2223.41 Regional Existing 13.35 236.00 237.48 236.35 237.49 0.000123 0.40 36.80 35.27 0.11

REACH1 2223.41 Regional Existing_NoCulvert 13.35 236.00 237.48 236.35 237.49 0.000123 0.40 36.80 35.27 0.11

REACH1 2223.41 Regional Prop 13.35 236.00 237.48 236.35 237.49 0.000123 0.40 36.80 35.27 0.11

REACH1 2223.41 Regional Prop_NoCul 13.35 236.00 237.48 236.35 237.49 0.000123 0.40 36.80 35.27 0.11

REACH1 2223.40 Regional Existing 13.35 236.00 237.29 237.12 237.46 0.005141 1.91 11.37 40.32 0.63

REACH1 2223.40 Regional Existing_NoCulvert 13.35 236.00 237.29 237.12 237.46 0.005141 1.91 11.37 40.32 0.63

REACH1 2223.40 Regional Prop 13.35 236.00 237.29 237.12 237.46 0.005141 1.91 11.37 40.32 0.63

REACH1 2223.40 Regional Prop_NoCul 13.35 236.00 237.29 237.12 237.46 0.005141 1.91 11.37 40.32 0.63

REACH1 2223.39 Regional Existing 13.35 235.68 236.72 236.72 237.03 0.012628 2.46 5.91 12.61 0.95

REACH1 2223.39 Regional Existing_NoCulvert 13.35 235.68 236.72 236.72 237.03 0.012628 2.46 5.91 12.61 0.95

REACH1 2223.39 Regional Prop 13.35 235.68 236.72 236.72 237.03 0.012628 2.46 5.91 12.61 0.95

REACH1 2223.39 Regional Prop_NoCul 13.35 235.68 236.72 236.72 237.03 0.012628 2.46 5.91 12.61 0.95

REACH1 2223.38 Regional Existing 13.35 234.50 236.22 236.30 0.001660 1.48 21.90 47.08 0.39

REACH1 2223.38 Regional Existing_NoCulvert 13.35 234.50 236.22 236.30 0.001660 1.48 21.90 47.08 0.39

REACH1 2223.38 Regional Prop 13.35 234.50 236.22 236.30 0.001660 1.48 21.90 47.08 0.39

REACH1 2223.38 Regional Prop_NoCul 13.35 234.50 236.22 236.30 0.001660 1.48 21.90 47.08 0.39

REACH1 2223.37 Regional Existing 15.17 233.51 236.07 235.82 236.21 0.004128 1.89 14.61 30.61 0.56

REACH1 2223.37 Regional Existing_NoCulvert 15.17 233.51 236.07 235.82 236.21 0.004128 1.89 14.61 30.61 0.56

SITE
LOCATION
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REACH1 2223.37 Regional Prop 15.17 233.51 236.07 235.82 236.21 0.004128 1.89 14.61 30.61 0.56

REACH1 2223.37 Regional Prop_NoCul 15.17 233.51 236.07 235.82 236.21 0.004128 1.89 14.61 30.61 0.56

REACH1 2223.365 Culvert

REACH1 2223.36 Regional Existing 15.17 233.69 235.68 235.68 235.82 0.009447 1.83 10.07 41.77 0.78

REACH1 2223.36 Regional Existing_NoCulvert 15.17 233.69 235.68 235.68 235.82 0.009447 1.83 10.07 41.77 0.78

REACH1 2223.36 Regional Prop 15.17 233.69 235.68 235.68 235.82 0.009447 1.83 10.07 41.77 0.78

REACH1 2223.36 Regional Prop_NoCul 15.17 233.69 235.68 235.68 235.82 0.009447 1.83 10.07 41.77 0.78

REACH1 2223.35 Regional Existing 15.17 233.50 234.66 234.66 235.07 0.011097 2.92 6.37 9.40 0.94

REACH1 2223.35 Regional Existing_NoCulvert 15.17 233.50 234.66 234.66 235.07 0.011097 2.92 6.37 9.40 0.94

REACH1 2223.35 Regional Prop 15.17 233.50 234.66 234.66 235.07 0.011097 2.92 6.37 9.40 0.94

REACH1 2223.35 Regional Prop_NoCul 15.17 233.50 234.66 234.66 235.07 0.011097 2.92 6.37 9.40 0.94

REACH1 2223.34 Regional Existing 15.17 233.00 233.93 233.92 234.11 0.008253 2.22 14.52 41.86 0.79

REACH1 2223.34 Regional Existing_NoCulvert 15.17 233.00 233.93 233.92 234.11 0.008253 2.22 14.52 41.86 0.79

REACH1 2223.34 Regional Prop 15.17 233.00 233.93 233.92 234.11 0.008253 2.22 14.52 41.86 0.79

REACH1 2223.34 Regional Prop_NoCul 15.17 233.00 233.93 233.92 234.11 0.008253 2.22 14.52 41.86 0.79

REACH1 2223.33 Regional Existing 15.17 232.50 233.77 233.82 0.001226 1.03 21.91 33.46 0.32

REACH1 2223.33 Regional Existing_NoCulvert 15.17 232.50 233.77 233.82 0.001226 1.03 21.91 33.46 0.32

REACH1 2223.33 Regional Prop 15.17 232.50 233.77 233.82 0.001226 1.03 21.91 33.46 0.32

REACH1 2223.33 Regional Prop_NoCul 15.17 232.50 233.77 233.82 0.001226 1.03 21.91 33.46 0.32

REACH1 2223.326 Regional Existing 15.17 232.00 233.78 233.78 0.000075 0.34 85.71 82.16 0.09

REACH1 2223.326 Regional Existing_NoCulvert 15.17 232.00 233.78 233.78 0.000075 0.34 85.71 82.16 0.09

REACH1 2223.326 Regional Prop 15.17 232.00 233.78 233.78 0.000075 0.34 85.71 82.16 0.09

REACH1 2223.326 Regional Prop_NoCul 15.17 232.00 233.78 233.78 0.000075 0.34 85.71 82.16 0.09

REACH1 2223.325 Regional Existing 15.17 231.99 233.78 232.57 233.78 0.000100 0.39 69.59 67.57 0.10

REACH1 2223.325 Regional Existing_NoCulvert 15.17 231.99 233.78 232.57 233.78 0.000100 0.39 69.59 67.57 0.10

REACH1 2223.325 Regional Prop 15.17 231.99 233.78 232.57 233.78 0.000100 0.39 69.59 67.57 0.10

REACH1 2223.325 Regional Prop_NoCul 15.17 231.99 233.78 232.57 233.78 0.000100 0.39 69.59 67.57 0.10

REACH1 2223.324 Regional Existing 15.17 231.98 233.78 232.46 233.78 0.000059 0.30 70.19 65.12 0.08

REACH1 2223.324 Regional Existing_NoCulvert 15.17 231.98 233.78 232.46 233.78 0.000059 0.30 70.19 65.12 0.08

REACH1 2223.324 Regional Prop 15.17 231.98 233.78 232.46 233.78 0.000059 0.30 70.19 65.12 0.08

REACH1 2223.324 Regional Prop_NoCul 15.17 231.98 233.78 232.46 233.78 0.000059 0.30 70.19 65.12 0.08

REACH1 2223.323 Regional Existing 15.17 231.92 233.78 233.78 0.000052 0.29 69.31 63.15 0.07

REACH1 2223.323 Regional Existing_NoCulvert 15.17 231.92 233.78 233.78 0.000052 0.29 69.31 63.15 0.07

REACH1 2223.323 Regional Prop 15.17 231.92 233.78 233.78 0.000052 0.29 69.31 63.15 0.07

REACH1 2223.323 Regional Prop_NoCul 15.17 231.92 233.78 233.78 0.000052 0.29 69.31 63.15 0.07

REACH1 2223.32 Regional Existing 15.17 231.67 233.77 233.78 0.000139 0.50 57.28 50.13 0.12

REACH1 2223.32 Regional Existing_NoCulvert 15.17 231.67 233.77 233.78 0.000139 0.50 57.28 50.13 0.12

REACH1 2223.32 Regional Prop 15.17 231.67 233.77 233.78 0.000139 0.50 57.28 50.13 0.12

REACH1 2223.32 Regional Prop_NoCul 15.17 231.67 233.77 233.78 0.000139 0.50 57.28 50.13 0.12

REACH1 2223.31 Regional Existing 15.17 231.50 233.77 233.77 0.000047 0.32 80.14 68.24 0.07

REACH1 2223.31 Regional Existing_NoCulvert 15.17 231.50 233.77 233.77 0.000047 0.32 80.14 68.24 0.07

REACH1 2223.31 Regional Prop 15.17 231.50 233.77 233.77 0.000047 0.32 80.14 68.24 0.07

REACH1 2223.31 Regional Prop_NoCul 15.17 231.50 233.77 233.77 0.000047 0.32 80.14 68.24 0.07

REACH1 2223.30 Regional Existing 15.17 231.50 233.77 233.77 0.000054 0.36 93.68 79.00 0.08

REACH1 2223.30 Regional Existing_NoCulvert 15.17 231.50 233.77 233.77 0.000054 0.36 93.68 79.00 0.08

REACH1 2223.30 Regional Prop 15.17 231.50 233.77 233.77 0.000054 0.36 93.68 79.00 0.08

REACH1 2223.30 Regional Prop_NoCul 15.17 231.50 233.77 233.77 0.000054 0.36 93.68 79.00 0.08

REACH1 2223.29 Regional Existing 15.17 231.50 233.67 232.92 233.74 0.001410 1.47 17.34 42.18 0.35

REACH1 2223.29 Regional Existing_NoCulvert 15.17 231.50 233.67 232.92 233.74 0.001410 1.47 17.34 42.18 0.35

REACH1 2223.29 Regional Prop 15.17 231.50 233.67 232.92 233.74 0.001410 1.47 17.34 42.18 0.35

REACH1 2223.29 Regional Prop_NoCul 15.17 231.50 233.67 232.92 233.74 0.001410 1.47 17.34 42.18 0.35

REACH1 2223.285 Culvert

REACH1 2223.28 Regional Existing 15.17 231.50 232.96 232.96 233.67 0.011192 3.74 4.05 34.46 1.00

REACH1 2223.28 Regional Existing_NoCulvert 15.17 231.50 232.96 232.96 233.67 0.011192 3.74 4.05 34.46 1.00

REACH1 2223.28 Regional Prop 15.17 231.50 232.96 232.96 233.67 0.011192 3.74 4.05 34.46 1.00

REACH1 2223.28 Regional Prop_NoCul 15.17 231.50 232.96 232.96 233.67 0.011192 3.74 4.05 34.46 1.00

REACH1 2223.27 Regional Existing 15.17 231.10 232.68 231.94 232.69 0.000231 0.53 29.30 54.42 0.14

REACH1 2223.27 Regional Existing_NoCulvert 15.17 231.10 232.68 231.94 232.69 0.000231 0.53 29.30 54.42 0.14

REACH1 2223.27 Regional Prop 15.17 231.10 232.68 231.94 232.69 0.000231 0.53 29.30 54.42 0.14

REACH1 2223.27 Regional Prop_NoCul 15.17 231.10 232.68 231.94 232.69 0.000231 0.53 29.30 54.42 0.14

REACH1 2223.26 Regional Existing 15.17 231.00 232.67 231.85 232.68 0.000141 0.44 38.40 59.45 0.11

REACH1 2223.26 Regional Existing_NoCulvert 15.17 231.00 232.67 231.85 232.68 0.000141 0.44 38.40 59.45 0.11

REACH1 2223.26 Regional Prop 15.17 231.00 232.67 231.85 232.68 0.000141 0.44 38.40 59.45 0.11

REACH1 2223.26 Regional Prop_NoCul 15.17 231.00 232.67 231.85 232.68 0.000141 0.44 38.40 59.45 0.11

REACH1 2223.25 Regional Existing 15.17 230.50 232.62 232.67 0.001102 1.04 22.00 28.92 0.25

REACH1 2223.25 Regional Existing_NoCulvert 15.17 230.50 232.62 232.67 0.001102 1.04 22.00 28.92 0.25
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REACH1 2223.25 Regional Prop 15.17 230.50 232.62 232.67 0.001102 1.04 22.00 28.92 0.25

REACH1 2223.25 Regional Prop_NoCul 15.17 230.50 232.62 232.67 0.001102 1.04 22.00 28.92 0.25

REACH1 2223.24 Regional Existing 15.17 230.20 232.45 231.51 232.48 0.000654 0.94 21.14 33.30 0.24

REACH1 2223.24 Regional Existing_NoCulvert 15.17 230.20 232.45 231.51 232.48 0.000654 0.94 21.14 33.30 0.24

REACH1 2223.24 Regional Prop 15.17 230.20 232.45 231.51 232.48 0.000654 0.94 21.14 33.30 0.24

REACH1 2223.24 Regional Prop_NoCul 15.17 230.20 232.45 231.51 232.48 0.000654 0.94 21.14 33.30 0.24

REACH1 2223.23 Regional Existing 15.17 230.20 232.44 231.72 232.47 0.000708 0.96 24.42 53.80 0.23

REACH1 2223.23 Regional Existing_NoCulvert 15.17 230.20 232.44 231.72 232.47 0.000708 0.96 24.42 53.80 0.23

REACH1 2223.23 Regional Prop 15.17 230.20 232.44 231.72 232.47 0.000708 0.96 24.42 53.80 0.23

REACH1 2223.23 Regional Prop_NoCul 15.17 230.20 232.44 231.72 232.47 0.000708 0.96 24.42 53.80 0.23

REACH1 2223.22 Regional Existing 15.17 230.20 232.32 232.32 232.44 0.002303 1.91 17.31 63.65 0.56

REACH1 2223.22 Regional Existing_NoCulvert 15.17 230.20 232.32 232.32 232.44 0.002303 1.91 17.31 63.65 0.56

REACH1 2223.22 Regional Prop 15.17 230.20 232.32 232.32 232.44 0.002303 1.91 17.31 63.65 0.56

REACH1 2223.22 Regional Prop_NoCul 15.17 230.20 232.32 232.32 232.44 0.002303 1.91 17.31 63.65 0.56

REACH1 2223.215 Culvert

REACH1 2223.21 Regional Existing 15.17 230.00 231.80 231.80 231.92 0.002879 1.91 15.65 56.06 0.65

REACH1 2223.21 Regional Existing_NoCulvert 15.17 230.00 231.80 231.80 231.92 0.002879 1.91 15.65 56.06 0.65

REACH1 2223.21 Regional Prop 15.17 230.00 231.80 231.80 231.92 0.002879 1.91 15.65 56.06 0.65

REACH1 2223.21 Regional Prop_NoCul 15.17 230.00 231.80 231.80 231.92 0.002879 1.91 15.65 56.06 0.65

REACH1 2223.20 Regional Existing 17.32 229.70 231.67 231.05 231.72 0.000983 1.16 26.90 64.84 0.30

REACH1 2223.20 Regional Existing_NoCulvert 17.32 229.70 231.67 231.05 231.72 0.000983 1.16 26.90 64.84 0.30

REACH1 2223.20 Regional Prop 17.32 229.70 231.67 231.05 231.72 0.000983 1.16 26.90 64.84 0.30

REACH1 2223.20 Regional Prop_NoCul 17.32 229.70 231.67 231.05 231.72 0.000983 1.16 26.90 64.84 0.30

REACH1 2223.19 Regional Existing 17.32 229.45 231.59 231.59 231.69 0.003486 1.82 17.59 84.47 0.40

REACH1 2223.19 Regional Existing_NoCulvert 17.32 229.45 231.59 231.59 231.69 0.003486 1.82 17.59 84.47 0.40

REACH1 2223.19 Regional Prop 17.32 229.45 231.59 231.59 231.69 0.003486 1.82 17.59 84.47 0.40

REACH1 2223.19 Regional Prop_NoCul 17.32 229.45 231.59 231.59 231.69 0.003486 1.82 17.59 84.47 0.40

REACH1 2223.185 Culvert

REACH1 2223.18 Regional Existing 17.32 229.37 231.29 231.29 231.43 0.004197 2.03 14.02 49.43 0.58

REACH1 2223.18 Regional Existing_NoCulvert 17.32 229.37 231.29 231.29 231.43 0.004197 2.03 14.02 49.43 0.58

REACH1 2223.18 Regional Prop 17.32 229.37 231.29 231.29 231.43 0.004197 2.03 14.02 49.43 0.58

REACH1 2223.18 Regional Prop_NoCul 17.32 229.37 231.29 231.29 231.43 0.004197 2.03 14.02 49.43 0.58

REACH1 2223.17 Regional Existing 17.32 228.87 230.57 230.57 230.91 0.009942 3.28 12.73 23.71 0.87

REACH1 2223.17 Regional Existing_NoCulvert 17.32 228.87 230.57 230.57 230.91 0.009942 3.28 12.73 23.71 0.87

REACH1 2223.17 Regional Prop 17.32 228.87 230.57 230.57 230.91 0.009942 3.28 12.73 23.71 0.87

REACH1 2223.17 Regional Prop_NoCul 17.32 228.87 230.57 230.57 230.91 0.009942 3.28 12.73 23.71 0.87

REACH1 2223.16 Regional Existing 17.32 228.57 230.18 230.18 230.54 0.010151 2.84 9.19 16.75 0.87

REACH1 2223.16 Regional Existing_NoCulvert 17.32 228.57 230.18 230.18 230.54 0.010151 2.84 9.19 16.75 0.87

REACH1 2223.16 Regional Prop 17.32 228.57 230.18 230.18 230.54 0.010151 2.84 9.19 16.75 0.87

REACH1 2223.16 Regional Prop_NoCul 17.32 228.57 230.18 230.18 230.54 0.010151 2.84 9.19 16.75 0.87

REACH1 2223.15 Regional Existing 17.32 228.50 229.70 229.30 229.74 0.003874 1.03 23.83 47.62 0.33

REACH1 2223.15 Regional Existing_NoCulvert 17.32 228.50 229.70 229.30 229.74 0.003874 1.03 23.83 47.62 0.33

REACH1 2223.15 Regional Prop 17.32 228.50 229.70 229.30 229.74 0.003874 1.03 23.83 47.62 0.33

REACH1 2223.15 Regional Prop_NoCul 17.32 228.50 229.70 229.30 229.74 0.003874 1.03 23.83 47.62 0.33

REACH1 2223.14 Regional Existing 17.32 228.37 229.30 229.33 0.002337 1.27 29.29 66.03 0.43

REACH1 2223.14 Regional Existing_NoCulvert 17.32 228.37 229.30 229.33 0.002337 1.27 29.29 66.03 0.43

REACH1 2223.14 Regional Prop 17.32 228.37 229.30 229.33 0.002337 1.27 29.29 66.03 0.43

REACH1 2223.14 Regional Prop_NoCul 17.32 228.37 229.30 229.33 0.002337 1.27 29.29 66.03 0.43

REACH1 2223.13 Regional Existing 17.32 227.99 229.04 228.77 229.12 0.002685 1.44 17.10 34.31 0.47

REACH1 2223.13 Regional Existing_NoCulvert 17.32 227.99 229.04 228.77 229.12 0.002685 1.44 17.10 34.31 0.47

REACH1 2223.13 Regional Prop 17.32 227.99 229.04 228.77 229.12 0.002685 1.44 17.10 34.31 0.47

REACH1 2223.13 Regional Prop_NoCul 17.32 227.99 229.04 228.77 229.12 0.002685 1.44 17.10 34.31 0.47

REACH1 2223.12 Regional Existing 17.32 227.02 229.00 229.06 0.001006 1.30 29.18 63.27 0.31

REACH1 2223.12 Regional Existing_NoCulvert 17.32 227.02 229.00 229.06 0.001006 1.30 29.18 63.27 0.31

REACH1 2223.12 Regional Prop 17.32 227.02 229.00 229.06 0.001006 1.30 29.18 63.27 0.31

REACH1 2223.12 Regional Prop_NoCul 17.32 227.02 229.00 229.06 0.001006 1.30 29.18 63.27 0.31

REACH1 2223.11 Regional Existing 17.32 226.75 228.72 228.18 228.98 0.003459 2.30 7.54 35.72 0.57

REACH1 2223.11 Regional Existing_NoCulvert 17.32 226.75 228.72 228.18 228.98 0.003459 2.30 7.54 35.72 0.57

REACH1 2223.11 Regional Prop 17.32 226.75 228.72 228.18 228.98 0.003459 2.30 7.54 35.72 0.57

REACH1 2223.11 Regional Prop_NoCul 17.32 226.75 228.72 228.18 228.98 0.003459 2.30 7.54 35.72 0.57

REACH1 2223.105 Culvert

REACH1 2223.10 Regional Existing 17.32 226.55 228.51 228.89 0.006315 2.71 6.52 29.96 0.71

REACH1 2223.10 Regional Existing_NoCulvert 17.32 226.55 228.51 228.89 0.006315 2.71 6.52 29.96 0.71

REACH1 2223.10 Regional Prop 17.32 226.55 228.51 228.89 0.006315 2.71 6.52 29.96 0.71

REACH1 2223.10 Regional Prop_NoCul 17.32 226.55 228.51 228.89 0.006315 2.71 6.52 29.96 0.71



HEC-RAS   River: CEG_DESIGN   Reach: REACH1    Profile: Regional (Continued)

Reach River Sta Profile Plan 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)  

REACH1 2223.09 Regional Existing 17.32 226.45 228.42 228.24 228.69 0.006522 2.35 8.55 38.48 0.69

REACH1 2223.09 Regional Existing_NoCulvert 17.32 226.45 228.42 228.24 228.69 0.006522 2.35 8.55 38.48 0.69

REACH1 2223.09 Regional Prop 17.32 226.45 228.42 228.24 228.69 0.006522 2.35 8.55 38.48 0.69

REACH1 2223.09 Regional Prop_NoCul 17.32 226.45 228.42 228.24 228.69 0.006522 2.35 8.55 38.48 0.69

REACH1 2223.08 Regional Existing 17.32 226.30 227.85 227.85 228.43 0.014994 3.35 5.17 8.81 1.00

REACH1 2223.08 Regional Existing_NoCulvert 17.32 226.30 227.85 227.85 228.43 0.014994 3.35 5.17 8.81 1.00

REACH1 2223.08 Regional Prop 17.32 226.30 227.85 227.85 228.43 0.014994 3.35 5.17 8.81 1.00

REACH1 2223.08 Regional Prop_NoCul 17.32 226.30 227.85 227.85 228.43 0.014994 3.35 5.17 8.81 1.00

REACH1 2223.075 Culvert

REACH1 2223.07 Regional Existing 17.32 226.13 227.69 227.30 228.01 0.004979 2.50 6.92 8.52 0.64

REACH1 2223.07 Regional Existing_NoCulvert 17.32 226.13 227.69 227.30 228.01 0.004979 2.50 6.92 8.52 0.64

REACH1 2223.07 Regional Prop 17.32 226.13 227.69 227.30 228.01 0.004979 2.50 6.92 8.52 0.64

REACH1 2223.07 Regional Prop_NoCul 17.32 226.13 227.69 227.30 228.01 0.004979 2.50 6.92 8.52 0.64

REACH1 2223.06 Regional Existing 17.32 226.10 227.57 227.42 227.80 0.007588 2.10 8.41 13.82 0.75

REACH1 2223.06 Regional Existing_NoCulvert 17.32 226.10 227.57 227.42 227.80 0.007588 2.10 8.41 13.82 0.75

REACH1 2223.06 Regional Prop 17.32 226.10 227.57 227.42 227.80 0.007588 2.10 8.41 13.82 0.75

REACH1 2223.06 Regional Prop_NoCul 17.32 226.10 227.57 227.42 227.80 0.007588 2.10 8.41 13.82 0.75

REACH1 2223.05 Regional Existing 17.32 225.27 226.70 226.59 226.95 0.008686 2.21 7.98 12.16 0.79

REACH1 2223.05 Regional Existing_NoCulvert 17.32 225.27 226.70 226.59 226.95 0.008686 2.21 7.98 12.16 0.79

REACH1 2223.05 Regional Prop 17.32 225.27 226.70 226.59 226.95 0.008686 2.21 7.98 12.16 0.79

REACH1 2223.05 Regional Prop_NoCul 17.32 225.27 226.70 226.59 226.95 0.008686 2.21 7.98 12.16 0.79

REACH1 2223.04 Regional Existing 18.80 224.70 226.28 225.99 226.48 0.004897 1.99 9.73 11.34 0.62

REACH1 2223.04 Regional Existing_NoCulvert 18.80 224.70 226.28 225.99 226.48 0.004897 1.99 9.73 11.34 0.62

REACH1 2223.04 Regional Prop 18.80 224.70 226.28 225.99 226.48 0.004897 1.99 9.73 11.34 0.62

REACH1 2223.04 Regional Prop_NoCul 18.80 224.70 226.28 225.99 226.48 0.004897 1.99 9.73 11.34 0.62

REACH1 2223.03 Regional Existing 18.80 224.20 226.00 225.42 226.28 0.003324 2.35 8.01 17.90 0.56

REACH1 2223.03 Regional Existing_NoCulvert 18.80 224.20 226.00 225.42 226.28 0.003324 2.35 8.01 17.90 0.56

REACH1 2223.03 Regional Prop 18.80 224.20 226.00 225.42 226.28 0.003324 2.35 8.01 17.90 0.56

REACH1 2223.03 Regional Prop_NoCul 18.80 224.20 226.00 225.42 226.28 0.003324 2.35 8.01 17.90 0.56

REACH1 2223.025 Culvert

REACH1 2223.02 Regional Existing 18.80 223.68 225.61 224.91 225.85 0.002509 2.18 8.61 12.64 0.50

REACH1 2223.02 Regional Existing_NoCulvert 18.80 223.68 225.61 224.91 225.85 0.002509 2.18 8.61 12.64 0.50

REACH1 2223.02 Regional Prop 18.80 223.68 225.61 224.91 225.85 0.002509 2.18 8.61 12.64 0.50

REACH1 2223.02 Regional Prop_NoCul 18.80 223.68 225.61 224.91 225.85 0.002509 2.18 8.61 12.64 0.50

REACH1 2223.01 Regional Existing 18.80 223.33 225.68 224.74 225.74 0.001037 1.03 18.24 14.64 0.29

REACH1 2223.01 Regional Existing_NoCulvert 18.80 223.33 225.68 224.74 225.74 0.001037 1.03 18.24 14.64 0.29

REACH1 2223.01 Regional Prop 18.80 223.33 225.68 224.74 225.74 0.001037 1.03 18.24 14.64 0.29

REACH1 2223.01 Regional Prop_NoCul 18.80 223.33 225.68 224.74 225.74 0.001037 1.03 18.24 14.64 0.29

REACH1 2219.56 Regional Existing 38.30 223.16 225.47 225.34 225.61 0.003815 1.97 39.28 94.02 0.55

REACH1 2219.56 Regional Existing_NoCulvert 38.30 223.16 225.47 225.34 225.61 0.003815 1.97 39.28 94.02 0.55

REACH1 2219.56 Regional Prop 38.30 223.16 225.47 225.34 225.61 0.003815 1.97 39.28 94.02 0.55

REACH1 2219.56 Regional Prop_NoCul 38.30 223.16 225.47 225.34 225.61 0.003815 1.97 39.28 94.02 0.55

REACH1 2219.55 Regional Existing 38.30 222.82 224.32 224.32 224.69 0.013295 2.72 14.07 18.45 1.00

REACH1 2219.55 Regional Existing_NoCulvert 38.30 222.82 224.32 224.32 224.69 0.013295 2.72 14.07 18.45 1.00

REACH1 2219.55 Regional Prop 38.30 222.82 224.32 224.32 224.69 0.013295 2.72 14.07 18.45 1.00

REACH1 2219.55 Regional Prop_NoCul 38.30 222.82 224.32 224.32 224.69 0.013295 2.72 14.07 18.45 1.00

REACH1 2219.54 Regional Existing 38.30 221.60 224.24 224.25 0.000349 0.93 120.92 95.66 0.19

REACH1 2219.54 Regional Existing_NoCulvert 38.30 221.60 224.24 224.25 0.000349 0.93 120.92 95.66 0.19

REACH1 2219.54 Regional Prop 38.30 221.60 224.24 224.25 0.000349 0.93 120.92 95.66 0.19

REACH1 2219.54 Regional Prop_NoCul 38.30 221.60 224.24 224.25 0.000349 0.93 120.92 95.66 0.19

REACH1 2219.53 Regional Existing 38.30 220.75 224.16 223.82 224.20 0.002075 1.38 69.91 103.95 0.36

REACH1 2219.53 Regional Existing_NoCulvert 38.30 220.75 224.16 223.82 224.20 0.002075 1.38 69.91 103.95 0.36

REACH1 2219.53 Regional Prop 38.30 220.75 224.16 223.82 224.20 0.002075 1.38 69.91 103.95 0.36

REACH1 2219.53 Regional Prop_NoCul 38.30 220.75 224.16 223.82 224.20 0.002075 1.38 69.91 103.95 0.36

REACH1 2219.525 Culvert

REACH1 2219.52 Regional Existing 38.30 220.65 223.73 223.73 223.93 0.010382 3.01 38.89 95.62 0.66

REACH1 2219.52 Regional Existing_NoCulvert 38.30 220.65 223.73 223.73 223.93 0.010382 3.01 38.89 95.62 0.66

REACH1 2219.52 Regional Prop 38.30 220.65 223.73 223.73 223.93 0.010382 3.01 38.89 95.62 0.66

REACH1 2219.52 Regional Prop_NoCul 38.30 220.65 223.73 223.73 223.93 0.010382 3.01 38.89 95.62 0.66

REACH1 2219.51 Regional Existing 38.30 220.50 222.80 222.83 0.002886 1.48 55.58 64.65 0.41

REACH1 2219.51 Regional Existing_NoCulvert 38.30 220.50 222.80 222.83 0.002886 1.48 55.58 64.65 0.41

REACH1 2219.51 Regional Prop 38.30 220.50 222.80 222.83 0.002886 1.48 55.58 64.65 0.41

REACH1 2219.51 Regional Prop_NoCul 38.30 220.50 222.80 222.83 0.002886 1.48 55.58 64.65 0.41

REACH1 2219.50 Regional Existing 38.30 220.15 222.14 222.14 222.42 0.009218 2.97 29.43 54.20 0.85

REACH1 2219.50 Regional Existing_NoCulvert 38.30 220.15 222.14 222.14 222.42 0.009218 2.97 29.43 54.20 0.85

REACH1 2219.50 Regional Prop 38.30 220.15 222.14 222.14 222.42 0.009218 2.97 29.43 54.20 0.85



HEC-RAS   River: CEG_DESIGN   Reach: REACH1    Profile: Regional (Continued)

Reach River Sta Profile Plan 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)  

REACH1 2219.50 Regional Prop_NoCul 38.30 220.15 222.14 222.14 222.42 0.009218 2.97 29.43 54.20 0.85
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