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City of Windsor
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Attention: Tom Graziano, P.Eng., Drainage Superintendent

Dear Sir:

Subject: Drainage Report for Dawson Drain

Under the provisions of the Drainage Act R.S.O. 1990
appointment, we are pleased to submit the Drainage Report for Dawson Drain. This report 
documents an examination and survey of the area, existing conditions analysis, proposed 
conditions analysis, plan, profile and specifications of the Dawson Drain.

We trust the submission of this document meets your requirements.

Yours sincerely,

Bryan Orendorff, M.A.Sc., P.Eng.
Manager, Water Resources
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1  

1.1  

WSP Canada Inc. (WSP) has been retained by the City of Windsor to evaluate drain 
hydraulics for the Dawson Drain and present recommendations for how to best service 
the area going forward in a current drainage report in accordance with the Drainage Act: 
R.S.O. 1990, Chapter D.17 referred to as the Drainage Act hereafter. 

The Dawson Drain starts on the southeast corner of the Devonwood Conservation Area, 
just north of Division Road and west of Woodward Boulevard. The drain runs along the 
east side, then west along the north side of the Devonwood Conservation Area and 
ultima
Drain is located east of the Windsor Memorial Gardens cemetery and flows north from 
Division Road. 

The Dawson Drain is regulated by By-laws 1830 and 2838 adopted by the Township of 
Sandwich East (now the City of Windsor) in 1950 and 1963 respectively. The drain has 
been altered by land development over many years with the latest alterations being 
adopted in 1999 by CR701/99 by the Devonshire Heights Subdivision. 

The Dawson Drain primarily consists of open channel sections having an open channel 

These latter segments were created in the subdivision design wherein stormwater is 
directed to a perforated pipe during a smaller storm and would overflow into the open 
channel during larger storms. The existing perforated pipe starts just west of 
3785 Woodward Boulevard and runs northerly towards Calderwood Park. As such, 
under existing conditions there are two outlets for the Dawson Drain. 

The recommended service capacity for municipal drains for the City of Windsor is the 5-
year design storm. However, runoff generated from large storms or fast snow melts may 
sometimes exceed the capacity of the drainage system and result in surface ponding / 
flooding. The scope of this study is to examine the hydraulics and capacity for the 
Dawson Drain and propose design recommendations. Furthermore, in this report, it is 
proposed that the Dawson Drain extend further downstream to the current O'Neil Drain 
Outlet to the ditch inlet southeast of Hallee Crescent near Devonshire Heights Park and 
the Calderwood Park outlet of the drain resulting in just one 
outlet for the Dawson Drain. 

All works presented in this report are as per: 



 

 

WSP 
May 2025  
Page 2 

Dawson Drain 
Project No.  CA-WSP-231-00563-00 

City of Windsor 

Drainage Act R.S.O. 1990, c. D. 17 Government of Ontario.

 A Guide for Engineers working under the Drainage Act in Ontario Publication 842 by 
the Ministry of Agriculture, Food and Rural Affairs (OMAFRA, 2018). 

1.2  

s is presented here 
along with background review of other relevant reports: 

 Report for Dawson Drain by C.G.R. Armstrong, 1949: This report documents the 
existing conditions of drainage at that time and the need for the drain to function 
properly to drain the surrounding lands. According to this report, the Dawson Drain 
commenced at the bottom of the existing ditch on the northerly 
Highway 2 (now Division Road) and extended northerly between the present 
Woodward Boulevard and the Devonwood Conservation Area and turns west near 
Trailwood Court and then takes a right angle turn to continue northerly where the 
drain had its outlet in the Third Concession Drain near Lappan Avenue. The By-law 
1830 for the construction and maintenance of Dawson Drain was adopted by the 
Township of Sandwich East on January 23, 1950, to support the repair of Dawson 
Drain under the Municipal Drainage Act. 

 Report for Dawson Drain by C.G.R. Armstrong, 1963: This report documents the 
repairs and improvements for the Dawson Drain. According to this report, the drain 
was recommended to be repaired, deepened and improved. The By-law 2838 for 
this report was adopted by the Township of Sandwich East on July 30, 1963. 

 
Devonshire Heights Phase 4 Subdivision in the City of Windsor by CC Parker 
Consultants Limited, October 1997: According to this report, the Devonshire 
Heights Phase 4 subdivision was the last phase of the development of Devonshire 
Heights by the Ontario Realty Corporation (ORC). With the exception of the Windsor 
Grove Cemetery (WGC) residential lands to the west, all other land in the immediate 
area with an existing residential zoning designation have been developed. The 
Phase 4 subdivision area was 36.1 hectares (including the Third Concession Drain) 
and was roughly rectangular shaped with little variation in grade. The most 
significant feature of this area was the Third Concession Drain which was 
approximately 10 m wide and varied in depth from 1.7 m to 2.1 m. This drain was an 
artificial channel that had become heavily vegetated over time and was abandoned 
and replaced by a trunk storm sewer in the South Woods Estates subdivision to the 
east of the Phase 4 subdivision 
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sewer GIS database. To the south of the Phase 4 subdivision is the Devonwood 
Conservation Area which is owned by the Essex Region Conservation Authority 
(ERCA). ERCA had requested that adequate base flows be maintained to the 
conservation area with the development of the Phase 4 subdivision. The City of 
Windsor had requested that, if practical, a future residential subdivision on the 
5.11 ha WGC residential lands share a joint stormwater management (SWM) facility. 

 Amendment to CC Parker Consultants Stormwater Management Report, 
Hanna, Ghobrial & Spencer, March 1999: This report is an amendment to the CC 
Parker Consultants Stormwater Management Report for the Ontario Realty 

October 1997 and discussed above. According to this report, the Dawson Drain 
which drained into the Third Concession Drain on the east side of Devonshire 
Heights, west of Woodward Boulevard was proposed to be reconstructed to re-direct 
the flows westerly along the north limit of the Devonwood Conservation Area. The 

becoming a tributary of the latter. 
Concession Drain was proposed to be re-graded, lowered and slopes improved to 
accommodate the flows from the Dawson Drain. 

 Chief Administrative Officer (CAO) Report #4469 by the Commissioner of 
Works and Commissioner of Corporate Services and Treasurer, City of 
Windsor, June 1999: The aim of this report was to recommend enclosure, 
relocation and/or improvements to the Third Concession Drain, Dawson Drain and 

the developer would be responsible to relocate the Dawson Drain to the south side 
on the west side of the 

development. Further t as also proposed to be deepened and 
widened in order to accommodate the additional flow from the Dawson Drain and 
that these works were proposed at the entire expense of the developer. Additionally, 
it was also suggested in the report that the Developer is required to construct a 
stormwater management (SWM) facility to control runoff from the subject lands to 
pre-development flows. This SWM facility will be oversized to accommodate runoff 
from the Windsor Grove Cemetery (WGC) lands located to the west of the 
Devonshire Heights development. The SWM facility will be incorporated with the 
adjacent park and will only have water during rain events. 

 Southwind Subdivision by Tru Land Developments Inc. Stormwater 
Management Plan, R.C. Spencer Associates Inc., March 2016: Further to the 
construction of the Devonshire Heights Subdivision that resulted in the enclosure of 
the Third Concession Drain into a new trunk sewer system and portion of the 
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Dawson Drain into a 300 mm perforated drain tile, the construction of Phase 1 of the 
Southwind Subdivision development resulted in the enclosure of a portion of the 

drain was discussed with the City of Windsor and sized in May - June 2006. The 
drain was enclosed as a 600 mm diameter reinforced concrete pipe (RCP) and 
120.6 m in length (install date July 3, 2017) whose capacity was determined to be 
0.230 m3/s. This enclosed 
into the Third Concession Drain trunk storm sewer via an existing 900 mm diameter 
and 40.2 m long pipe (install date November 1, 1999). The capacity of the 900 mm 
diameter concrete pipe was determined to be 0.479 m3/s. 

 The City of Windsor Southwind Subdivision Development Stormwater 
Management Plan Review, Dillion Consulting Limited, April 2019: This report is 
a review of the stormwater management (SWM) plan, outlet capacity, and drainage 
enclosures related to the Southwind Subdivision Development. The Southwind 
Subdivision site was originally included in the Devonshire Heights Phase 4 
Subdivision Stormwater Management Plan prepared by C.C. Parker Consultants 
Limited (October 1997). The RC Spencer (2016) report identified uncertainty with 
regards to the available storage capacity within the existing Devonshire SWM facility 
to accommodate the runoff from this site. Changes in stormwater management 
practices since the C.C. Parker (1997) study were also cited as reasons for moving 
to a stand-alone SWM solution for the Southwind Subdivision. According to the 
study conducted by Dillion Consulting Limited, the SWM facilities within Southwind 
Subdivision provide storage underground in sewers and on the surface within 
roadways and in two depressed vegetated areas: 1) the northwest depressed SWM 
area, and 2) the park, located at the southeast corner of the site. The Southwind 
Subdivision 
Drain enclosure. The depressed SWM area discharges through a 250 mm orifice to 
a 450 mm pipe connected to the 1500 mm diameter trunk sewer along Kamloops 
Street. A review of the municipal drain enclosures was also completed as part of this 
study. Municipal drains in proximity to Southwind Subdivision were relocated and 
enclosed, as required by the City of Windsor. The Third Concession Drain has been 
enclosed into the new trunk sewer system, running along Kamloops Street and 
Marentette Ave., and discharges into the open drain at Foster Avenue. Within this 
report, it was recommended that as part of the overall SWM upgrades, methods to 
lower the HGL in the enclosed sewers be evaluated in the future. This may include a 
detailed investigation on up gradient flows entering the system through the 
Devonshire Heights Neighbourhood. 
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Ward 9 Ditch Survey and Inspection of Private Culverts and Private Catch 
Basins, Council Report: S 14/2022, Public Works  Operations, City of 
Windsor, April 2022: According to this report, WSP was appointed as the Drainage 
Engineer to make an examination of, and prepare a Drainage Report for the repair 

of Hallee Crescent to Division Road under 
Section 78 of the Drainage Act. This has been appended to this report as 
Appendix A. 

WSP was appointed as the Drainage Engineer on January 11, 2023 upon receipt of the 
purchase order from the City of Windsor and commencement of the work for this study 
began. 
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2  
As per Section 12 (1) of the Drainage Act, the WSP team visited the Dawson Drain to 
conduct a site reconnaissance on February 21, 2023, to understand the issues and 
general confirmation of the site conditions. Refer to Appendix B for the location and 
photographs of existing conditions of the Dawson Drain. 

Observations from the site visit are listed below: 

 Dawson Drain starts just west of 3935 Woodward Boulevard and runs northerly 
along the east side of Devonwood Conservation Area to 3725 Woodward Boulevard 
where it makes a west turn just south of Trailwood Court and flows northerly for 
approximately 80 m and then makes a turn west along the north side of the 
Conservation Area towards Shinglecreek Court. The Dawson Drain meets 
Drain at the northwest corner of the Conservation Area. The drain outlets to the 

gated steel pipes (CSP). 

 The drain is overgrown with vegetation, bushes and shrubs throughout the entire 
length; therefore, drain capacity is impacted. 

 Overgrowth of vegetation was also observed over the catchbasins that were present 
along the drain from 3789  3725 Woodward Boulevard. A perforated pipe exists 
within the Dawson Drain that starts from just west of 3785 Woodward Boulevard to 
west of 1827 Trailwood Court and continues to go northerly towards Calderwood 
Park.  Section 1.2. 

 A large volume of standing water was observed within the drain just south of 
Ledyard Avenue to Moxlay Avenue west of Woodward Boulevard. This is likely 
attributed to the negative slopes along the drain and the overgrowth of vegetation. 

 Several wooden pedestrian bridges (privately owned) have been built over the drain 
towards the Devonwood Conservation Area. Majority of the pedestrian bridges had 
the potential to obstruct flows within the drain based on visual inspection. This has 
been discussed in detail in Section 6.2.2.1. 

 A number of culverts that exist on the drain were also inspected. Table 2-1 
summarizes the inspection findings of the culverts. 
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Table 2-1: Hydraulic Structures (culverts) on the Dawson Drain

No. Station 
Structure 

Description 
Size 

Culvert 
Length 

Culvert Condition 

1 0+215 2 CSPs 
900 mm 

each 
9 m each 

Edges of the culverts are slightly 
deformed with minor rusting on 

outlets and insides need to be 
cleaned as there is vegetation 
growth and debris within the 
culvert. 

2 0+415 2 CSPs 
900 mm 

each 
6 m each 

Edges of the culverts are slightly 
deformed with minor rusting on 

outlets, edges and insides need 
to be cleaned as there is 
vegetation growth and debris 
within the culvert. 

3 0+800 2 CSPs 
450 mm 

and 1200 
mm 

450 mm 
pipe length 
unknown 

1200 mm 
pipe  15 
m length 

Edges of the culverts are slightly 
deformed with minor rusting on 

outlets and insides need to be 
cleaned as there is vegetation 
growth and debris within the 
culvert. The west end of the 450 
mm CSP is blocked, and no 
flows can pass through. 

4 1+060 3 CSPs 

900 mm, 
1200 mm 
and third 

CSP 
unknown 

12 m each 

Edges of the culverts are slightly 
deformed with minor rusting on 

outlets and insides need to be 
cleaned as there is vegetation 
growth and debris within the 
culvert. The third CSP was 
located on the bank of the drain 
on the east side and was badly 
deformed and both ends were 
blocked. 

5 1+100 1 CSP 450 mm 6 m 

Edges of the culvert are slightly 

outlet and inside need to be 
cleaned as there is vegetation 
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No. Station 
Structure 

Description 
Size 

Culvert 
Length 

Culvert Condition 

growth and debris within the 
culvert. 

6 1+465 
1 HDPE 

pipe 
200 mm N/A 

This HDPE pipe is at the 
upstream end of the drain and 
drains 1830 and 1840 Division 
Road into the Dawson Drain. 

Further, in accordance with Section 13 (1) of the Drainage Act, in March 2023, the WSP 
team completed a detailed topographic survey of the Dawson Drain. Additional 
topographic survey was completed by JD Barnes Limited in November 2024 to cover 
additional widths along the banks of the Dawson Drain. In addition to the topographic 
survey, hydraulic structure measurements and their obverts and inverts were recorded. 
The topographic information along with the hydraulic structure information was then 
used for the hydrologic and hydraulic modelling as described in the sections that follow. 
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3  
In accordance with Section 9 of the Drainage Act, on July 25, 2023, a site meeting was 
held at the Optimist Community Centre, 1075 Ypres Ave. in Windsor, ON. 

Meeting minutes and a list of attendees is included in Appendix C. 



 

 

WSP 
May 2025  
Page 10 

Dawson Drain 
Project No.  CA-WSP-231-00563-00 

City of Windsor 

4  
In accordance with Section 9 (2) of the Drainage Act, the drainage area delineation was 
carried out through a desktop analysis in ArcGIS Pro version 2.9.5 utilizing topographic 
data from OMAFRA Lake Erie Digital Terrain Model (DTM) 2016-18 Package-A 
available at the Ontario Open Data portal and performing multiple GIS operations to 
determine the accurate flow paths and area draining to Dawson Drain. 

The existing total drainage area of the Dawson Drain is approximately 52.77 ha and is 
shown in Exhibit 1. Under existing conditions, the Dawson Drain is tributary to the 

s part of this study, as suggested by the City of 
Windsor, it is proposed that the Dawson Drain extend further downstream to the current 
O'Neil Drain Outlet to the ditch inlet southeast of Hallee Crescent near Devonshire 
Heights Park. As such, the rain now becomes a tributary of the Dawson Drain 
and the combined drainage area of the Dawson Drain is now 97.13 ha. The proposed 
drainage area of the Dawson Drain is shown in Exhibit 2. 
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The coordinate system used in the hydrologic and hydraulic modelling for the Dawson 
Drain is NAD 1983 CSRS UTM Zone 17N. The horizontal and vertical datum of the data 
used presented in this report are NAD83 CSRS (epoch 2010.0) and CGVD2013 
(CGG2013 undulation model) respectively.  

Additionally, it is noteworthy that the drawings package uses the City of Windsor datum, 
as such, all elevations shown in the drawings package are in the IGLD85 datum and 
should there be a need to convert elevations from the CGVD2013 datum to the IGLD85 
datum, a conversion factor of +0.463 be used. 

In accordance with Section 13 (1) of the Drainage Act, the WSP survey team 
established sufficient benchmarks by which the drainage works may be governed. 

The benchmarks recorded by the WSP team are listed below in Table 5-1. 

Table 5-1: Benchmarks and Locations 

Benchmark Location Coordinates Elevation (m) 

1 

Top nut of existing hydrant located 
northeast of the intersection 

between Division Road and Clarke 
Drive 

4680863.384 
Northing 

336353.836 Easting 

189.381 

2 
Top nut of existing hydrant located 

at the intersection of Provincial 
Road and Clarke Drive 

4680816.088 
Northing 

336291.500 Easting 

189.789 

3 
Top nut of existing hydrant located 

south of Division Road near the 
 

4680782.227 
Northing 

336483.462 Easting 

189.821 
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6.1  

6.1.1 Existing Conditions 

Visual OTTHYMO (VO) model version 6.2.2015 was used for the hydrologic modelling 
of the Dawson Drain watershed and peak flows were generated for the 2-year through 
100-year design storm events.  

The design storms were generated using the Windsor / Essex Region Stormwater 
Management Manual (ERCA 2018). Soil Survey Report #19  Soil Map of York County 

Drain Watershed. Land use information was provided by the City of Windsor. The VO 
model was simulated for the Chicago and SCS storms for the 3-, 6-,12- and 24-hour 
durations as per Section 3.7.8 of the Windsor / Essex Region Stormwater Management 
Manual (ERCA 2018). The 24-hour Chicago storm generated higher peak flows when 
compared to the others and was selected to be used in the hydraulic model.  

Hydrologic peak flows on the Dawson Drain are listed below in Table 6-1. 

Table 6-1: Dawson Drain Peak Flows 

VO 
Nodes 

24-hr Chicago Storm 

Peak flows (m3/s) 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

 

101 1.003 1.447 2.245 3.427 4.324 5.221 

102 0.316 0.510 0.635 0.815 0.943 1.089 

103 0.055 0.076 0.092 0.115 0.134 0.157 

104 0.009 0.016 0.021 0.029 0.035 0.042 

105 0.008 0.041 0.067 0.105 0.147 0.179 

901 1.054 1.519 2.333 3.541 4.458 5.379 

902 1.058 1.527 2.344 3.555 4.474 5.398 

903 1.360 2.005 2.942 4.361 5.408 6.478 

906 1.360 2.035 2.998 4.463 5.553 6.655 
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Refer to Exhibit 1
conditions, and refer to Exhibit 3 for catchment locations.  

 NHYD 101: Represents the summation of Catchments D1_O and D1_Ex. Area 
between Woodward Boulevard in the west to Walker Street in the east, and from 
Calderwood Park Avenue in the north to Division Road in the South. 

 NHYD 102: Represents the summation of Catchments D2_O and D2_Ex. The areas 
that majorly make up the Southwoods Estates and Sylvester Woodward 
subdivisions.  

 NHYD 103 and NHYD 104: Represents Catchments D3 and D4, areas of Dawson 
Drain along the drain. 

 NHYD 105: Represents the summation of Catchments D5_O and D5_Ex. Where 
D5_O is the area of the Dawson Drain along the drain and D5_Ex is the portion of 
the Devonshire Heights subdivision that back onto the Dawson Drain.  

 NHYD 901 to 906: represents hydrologic nodes along the Dawson Drain. Refer to 
the Visual OTTHYMO schematic in Appendix D.  

The minor system flows were modelled within VO for relevant catchments to 
appropriately account for flows that do not enter the open section of the Dawson Drain.  

 Catchment D1_Ex. The minor system flows for Byng Road and Walker Road 

catchments (refer to Exhibit 3) were redirected to the sewer system which is 
designed for the 5-year design storm as per the 2020 upgrades of the area within 

dated April 24, 2020, and proposed Walker Road trunk sewer design sheet dated 
April 2020. This minor system flow was unaccounted through the DuHyd Routine in 
VO. 

 
Drain was assumed to convey minor flows at a 60% capacity due to overgrown 

Woods Estates, Woodward Boulevard and the storm sewer layout dated January 
1989 and as per the Ward 9 Ditch Survey dated 2022. This minor system flow was 
unaccounted through the DuHyd Routine in VO. 

 Catchment D5_Ex. The minor system flows for the lots south of Shinglecreek Court 
and Irongate Circle were redirected to the storm sewer on Shingle Creek Court and 
Irongate Circle towards Calderwood Avenue. Since the design capacity of the minor 
system was unknown, it was assumed that the 2-year design storm flows were 
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Heights Stage 4 Phase 3 drawings dated 1999. This minor system flow was 
unaccounted through the DuHyd Routine in VO. 

The nodes 101 and 102 represent the peak flows entering the drainage ditches at 
Ledyard Avenue and Moxlay Avenue, respectively, shown in Table 6-1. The flows 
entering Ledyard Avenue drainage ditch are higher than the flows at the Moxlay Avenue 
ditch due to the routing of minor system flows towards the storm sewer system as 
discussed before. Considering these two drainage ditches convey larger flows to the 

 
207 dated August 2021, it is recommended that these ditches be considered as 
tributaries of the Dawson Drain and a part of the municipal drain infrastructure. The 
drainage ditches at Ledyard Avenue and Moxlay Avenue west of Woodward Boulevard 
will be considered as Dawson Drain Tributary A and Dawson Drain Tributary B 
respectively.  

 in Table 6-2. 

Table 6-2:  

VO Nodes 
Peak flows (m3/s) 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

Prior to Confluence with Dawson Drain 

201 0.080 0.135 0.175 0.235 0.280 0.331 

202 0.028 0.048 0.062 0.082 0.098 0.115 

203 0.106 0.186 0.247 0.340 0.410 0.495 

204 0.009 0.015 0.019 0.026 0.031 0.036 

904 0.107 0.181 0.235 0.315 0.374 0.443 

905 0.196 0.337 0.443 0.601 0.720 0.861 

907 0.196 0.337 0.443 0.601 0.720 0.861 

After Confluence with Dawson Drain 

908 1.382 2.080 3.058 4.538 5.645 6.767 

909 1.387 2.089 3.070 4.553 5.663 6.789 

Refer to Exhibit 3 for catchment locations.  

 NHYD 201: Represents Catchment O1. The portion of the Devonwood Conservation 
Area that drains southward towards Division 
Drain ditch.  

 NHYD 202: Represents Catchments O2. Portions of areas in the Devonwood 
Drain.  
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NHYD 203: Represents Catchment O3. The largest portion of the Devonwood 

along the cemetery.   

 NHYD 204: Represents Catchment O4 (Catchment D6 in proposed conditions). Area 
 

 
OTTHYMO schematic in Appendix D.  

Historically, based on background review of the documents, it was found that the 
Dawson Drain which drains into the Third Concession Drain on the east side of 
Devonshire Heights, west of Woodward Boulevard was proposed to be reconstructed to 
re-direct the flows westerly along the north limit of the Devonwood Conservation Area. 

 
from 44 ha to 97 ha. For example, Node 907 just upstream of the confluence shows a 
peak flow of 0.196 m3/s and 0.337 m3/s for the 2- and 5-year design storm events, 
respectively. On the contrary, the peak flows at Node 908, which is downstream of the 

- and 5-year flows are 1.382 
m3/s and 2.080 m3/s. This shows an approximate increase of 700% for the 2- and 5-
year design storm events. Which indicates that before the re-construction of the 

 and that 
the Dawson Drain is the major contributor of flow.  

Lastly, the flows presented earlier are steady state flows. Attenuation through storage 
was modelled to estimate the flows entering the downstream infrastructure. The total 

3. This 
assessment was done in AutoCAD using available topographic information. This 
storage was then modelled at the end of the system. Flows entering the downstream 
infrastructure and are presented in Table 6-3. 

Table 6-3: Peak Flows Entering Downstream Infrastructure  Existing 
Conditions 

VO Nodes 
Peak flows (m3/s) 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

 

51 0.555 0.585 1.241 3.250 5.767 9.715 

The 2- and 5-year design storm peak flows exiting the proposed system (Node 51) are 
0.555 m3/s and 0.585 m3/s respectively at the ditch inlet (CB-7R6320) south of 
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Kamloops Street near Hallee Crescent. A short (7.3 m length) 450 mm diameter pipe 
flowing east is followed by a 600 mm RCP and a 900 mm RCP that takes these flows 

mm pipes have a capacity of 0.28 m3/s, 0.23 m3/s and 0.48 m3/s respectively. It is clear 
from the hydrologic modelling and Table 6-3 
capacity to convey the full flows that reach the ditch inlet. As reported by Dillion 
Consulting Limited (April 2019), discussed in Section 1.2, the pipes may surcharge 
more than 0.3 m above the finished grade for the 5- and 100-year design storm events. 
As such, the proposed Dawson Drain, based on the hydrologic modelling presented 

e drain are limited to the 
capacity of the existing pipes. This is discussed further in Section 7, and to achieve a 

the municipal drain and Drainage Act process. As such, the proposed upgrades 
downstream of the drain will not form a part of the Dawson Drain. 

Refer to Appendix D for rainfall information, detailed hydrologic calculations, different 
parameters used within the VO model and VO model output of existing conditions.  

6.1.2 Proposed Conditions 

All hydrologic parameters remain unchanged between the existing and proposed model, 
 

This shift is presented below in Table 6-4 and shown on Exhibit 2. 

Table 6-4: Hydrologic Reassignment of Drain Sections 

VO Nodes Proposed Conditions Update 

204 
Catchment now part of Dawson Drain. 

Renamed from O4 to D6. 

908 Confluence flows now part of Dawson Drain 

909 Confluence flows now part of Dawson Drain 

Proposed conditions flow generated from catchments and confluences remain flows 
shown in Table 6-1 and Table 6-2.  

Section 6.2 will elaborate the upgrades recommended on the Dawson Drain to improve 
its performance, few of these include lowering and widening of the drain along its 1400 
m length. As can be expected, proposed lowering and widening of the Dawson Drain 
would provide additional storage. The approximate new storage volume was estimated 
at 9,974 m3 and was done in AutoCAD. This additional volume of 7,612 m3, compared 
to the existing conditions was credited in the hydrologic model to accurately estimate 
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the flows entering the downstream infrastructure. The flows entering the downstream 
infrastructure and are presented in Table 6-5. 

Table 6-5: Peak Flows Entering Downstream Infrastructure  Proposed 
Conditions 

VO 
Nodes 

Peak flows (m3/s) 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

At new outlet of Dawson Drain 

51 0.542 0.624 0.683 0.763 0.811 0.853 

The 2- and 5-year design storm peak flows exiting the proposed system (Node 51) are 
0.542 m3/s and 0.624 m3/s, respectively. Though these values are similar to the existing 
conditions flows, Section 6.2 and Section 7 will demonstrate how lowering of the 
Dawson Drain provides the suitable starting conditions for the 2- and 5-year events, 
even though the system is surcharged.  

Refer to Appendix E for the schematic of hydrologic nodes and proposed conditions 
hydrologic outputs.  

6.2  

HEC-RAS model version 6.3.1 was used for the hydraulic modelling of existing and 
proposed conditions of the Dawson Drain. 

6.2.1 Existing Conditions 

A 1-Dimensional steady-state HEC-RAS model was developed by WSP for the existing 
conditions of the drain and the two drainage ditches at Ledyard Avenue and Moxlay 
Avenue which are tributaries of the Dawson Drain.  

Geometry: The LiDAR data (0.5 m resolution) from the OMAFRA Lake Erie Digital 
Terrain Model (DTM) 2016-18 Package A available at the Ontario Open Data portal was 
used as the terrain within HEC-RAS. Additionally, WSP  surveyed 
cross-sections of the Dawson Drain (channel inverts and banks) have also been 
incorporated in the LiDAR to accurately reflect the existing conditions. 
roughness values were used from the HEC-RAS manual.  

Structures: Permanent hydraulic structures discussed in Section 2 and listed in Table 
2-1 were modelled within the HEC-RAS model. Additionally, multiple pedestrian bridges 
that obstructed flows and deemed as hydraulically significant were modelled within the 



 

 

WSP 
May 2025  
Page 18 

Dawson Drain 
Project No.  CA-WSP-231-00563-00 

City of Windsor 

HEC-RAS model to represent accurate existing conditions of the Dawson Drain. The 
table of structures modelled is presented in Appendix D. 

Boundary Conditions: At the outlet of the open drain channel system is a 450 mm 
pipe, followed by a 600 mm RCP and then a 900 mm RCP. The flows entering the 
downstream infrastructure as estimated in Table 6-3 were then used to determine the 
performance of the 450 mm pipe under tailwater conditions and are tabulated in Table 
6-6 below.  

Table 6-6: Reach Boundary Condition  Existing Scenario 

Location 
Water Surface Elevation (m) 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

 

450 mm 
Pipe 

188.0+ 188.0+ 188.0+ 188.0+ 188.0+ 188.0+ 

rain, starts to 
inundate at approximately 187.90 m and acts as a possible overland flow route. At 
188.00 m, considerable lateral flow can be expected to occur. This elevation was 
applied for all return periods and demonstrates that the existing system is unable to 
confine the 2- and 5-year return period flows at its outlet.  

Flows: The peak flows generated from the VO model as presented in Table 6-1 and 
Table 6-2 were used as input for the HEC-RAS model and are tabulated below.  

Table 6-7: Peak Flows used in HEC-RAS 

River Reach Station 
Peak flows (m3/s) 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

Dawson 1 1259.00 0.055 0.076 0.092 0.115 0.134 0.157 

Dawson 2 (Trib B) 1161.50 1.003 1.447 2.245 3.427 4.324 5.221 

Dawson 3 1145.00 1.058 1.527 2.344 3.555 4.474 5.398 

Dawson 4 (Trib A) 912.40 0.316 0.51 0.635 0.815 0.943 1.089 

Dawson 5 885.00 1.360 2.035 2.998 4.463 5.553 6.655 

Dawson 6 192.00 1.387 2.089 3.07 4.553 5.663 6.789 

 1 840.00 0.107 0.181 0.235 0.315 0.374 0.443 

 1 694.00 0.196 0.337 0.443 0.601 0.720 0.861 

Summary: According to the existing conditions analysis, the Dawson Drain and its 
tributaries cannot convey the 2- and 5-year design storms safely. Ponding / flooding of 
the properties abutting the Dawson Drain specifically adjacent to Woodward Boulevard 
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is observed. Flooding on the west side of the Dawson Drain on the Devonwood 
Conservation Area lands is also observed. Rear yard flooding of the properties north of 
the Dawson Drain near Shinglecreek Court and Irongate Circle is also observed. The 
pedestrian bridges along the drain obstruct flows hence causing increase in water 
surface elevations within the drain and resulting in flooding. 

The inputs and results of the hydraulic analysis under existing conditions are provided in 
Appendix D.  

6.2.2 Proposed Conditions Modelling and Recommended Drain 
Improvements  

The following sections discuss the steps and proposed improvements to better service 
the area. The updates to the drain geometry are discussed in Sections 6.2.2.1, 6.2.2.2 
and 6.2.2.3. Updates to existing structures are discussed in Section 6.2.2.4. The 
modelled boundary condition is introduced in Section 6.2.2.8 and further elaborated on 
in Section 7 and the proposed flows applied are presented in Section 6.2.2.9.  

It is noteworthy that to effectively resolve the drainage issues in the area, it is important 
to implement all the measures and improvements discussed below. Relying on just one 
measure may not be sufficient to address the drainage problems associated with the 
Dawson Drain. Additionally, the proposed drain improvements in this study aim to 
achieve a 5-year design storm service level for the Dawson Drain. If there is a future 
need to increase the service level beyond a 5-year design storm, substantial 
enhancements to the drain will be required. 

6.2.2.1 Obstructions 

As mentioned in Section 6.2.1, several wooden pedestrian bridges have been 
constructed over the years on the drain by local residents to provide access to the 
Devonwood Conservation Area. However, hydraulic analysis indicates that these 
bridges can obstruct water flow within the drain, leading to higher water surface 
elevations and potential ponding or flooding of the Dawson Drain. The hydraulic 
analysis of the proposed conditions demonstrates that removing these obstructions 
allows the water to flow freely to the drain outlet. 

According to Section 80 (1) of the Drainage Act: 

When a drainage works becomes obstructed by a dam, low bridge, fence, washing 
out of a private drain, or other obstruction, for which the owner or occupant of the 
land adjoining the drainage works is responsible, so that the free flow of the water is 
impeded thereby, the persons owning or occupying the land shall, upon reasonable 
notice sent by the council of the local municipality whose duty it is to maintain and 
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repair the drainage works or by a drainage superintendent appointed by the council, 
remove such obstruction and, if it is not so removed within the time specified in the 
notice, the council or the drainage superintendent shall forthwith cause it to be 
removed, and the cost thereof is payable to the municipality by the owner or 
occupant of the land. R.S.O. 1990, c. D.17, s. 80 (1); 1998, c. 18, Sched. A, s. 1 (4); 
2010, c. 16, Sched. 1, s. 2 (30). 

WSP recommends that all pedestrian bridges shall be removed from the drain that 
obstruct the free flow of water. The first opportunity should be given to the owner / 
occupant to remove the blockage. If the owner or occupant decides to do the work, the 
work
obtaining any necessary permits or authorizations. 

Further, if the owner / occupant does not remove the obstruction on the drain then the 
City of Windsor may do so and the costs to complete such work shall be according to 
the Section 80 (2) of the Drainage Act: 

If the cost of removing the obstruction is not paid to the local municipality by the 
owner or occupant of the land forthwith after the completion of the work, the council 
may pay the cost, and the clerk of the municipality shall place the amount of cost 
upon the collecto
same manner as real property taxes. 

Refer to Appendix F for details on obstructions to be removed. 

6.2.2.2 Brushing of the Dawson Drain 

As discussed in Section 2, Dawson Drain is overgrown with vegetation, brushes and 
shrubs throughout the entire length, therefore, causing it not to function as expected. 

After removal of the obstructions as described in the preceding section, the brushing of 
the Dawson Drain was modelled within HEC-
for the channel. It was observed that brushing of the Dawson Drain decreased the water 
surface elevations within the drain but did not completely solve the problem of ponding / 
flooding of the drain. 

WSP recommends that the Dawson Drain channel and banks shall be brushed to allow 
for water to pass in an effective manner as per Section 81 of the Drainage Act: 

The council by by-law or resolution shall direct a drainage superintendent to remove 
from any drainage works all weeds and brushwood, fallen timber or other minor 
obstructions for which the owner or occupant of the lands adjacent to the drainage 
works may not be responsible, and the cost of such work is chargeable as part of the 
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cost of maintenance of the drainage works. R.S.O. 1990, c. D.17, s. 81; 1998, c. 18, 
Sched. A, s. 1 (5). 

Refer to Appendix F for details. 

6.2.2.3 Channel Geometry Upgrades 

Refer to drain cross sections included in Appendix F for details. 

The existing invert of the Dawson Drain, at the ditch inlet, is 187.006 m. The Dawson 
Drain then drains to a 450 mm pipe at an upstream invert of 185.955 m, which further 
drains into a 600 mm pipe at 185.726 m. To increase carrying capacity of the drain, the 
invert of the drain is suggested to be lowered to 185.726 m, about 1.280 m lower.  

Once the invert is lowered, to maintain positive slope and drainage, the channel slope is 
proposed to be increased. The following describes this in more detail:  

 Station 0+000 to 0+938: The existing Dawson Drain main reach has a slope of 
approximately 0.067% in this section, this is proposed to be increased to 0.118% 

 Station 0+938 to 0+948: A 300 mm pipe from the Sylvester Subdivision (from the 
properties fronting on Woodward Boulevard north of Ledyard Avenue) confluences 
with the Dawson Drain at this section. Under existing conditions, the 300 mm pipe 
subsurface drains to  (connects to the perforated 
tile drain near 3735 Woodward Boulevard to ditch inlet 7R9909). At this section the 
drain is proposed to be lowered to an invert of about 186.85 m with a slope of 2.5%. 
Therefore, the 300 mm pipe from Sylvester Subdivision will now surface discharge to 
the Dawson Drain. It is expected that its drainage will greatly improve with this.   

 Station 0+948 to 1+466: The existing Dawson Drain main reach has a slope of 
approximately 0.040% at this section, this is proposed to be increased to 0.125%.  

 At Stations 1+103 and 1+356, the tributaries from Ledyard Avenue and Moxley 
Avenue, confluence with the main reach of Dawson Drain, respectively. Under 
existing conditions both confluences had an almost negative drainage, with the 
inverts of the confluences being lower than sections of the Dawson Drain. The 
proposed Dawson Drain has been modelled as such to provide a constant positive 
drainage to both the tributaries. 

The channel geometry and cross sections within HEC-RAS were modeled under 
proposed conditions conservatively as follows: 

 From Station 0+000 to Station 0+200: The Dawson Drain main reach was modelled 
with a 0.3 m bottom width, a side slope of 2.5:1 (H: V) on its east bank, owing to the 
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presence of an existing berm, and a side slope of 3:1 (H:V) on its west bank, due to 
public safety concerns.  

 From Station 0+200 to Station 1+100: The Dawson Drain main reach was modelled 
with a 0.3 m. A side slope of 3:1 (H: V) on its north and east banks, adjoining the 
subdivisions, owing to public safety concerns. A side slope of 2.5:1 (H: V) was 
provided on its south and west banks, adjoining the Devonwood conservation area.  

 From Station 1+100 to 1+466: Due to grading being restricted to the presence of 
Hydro Poles, the main reach of the Dawson Drain was modelled with a bottom width 
of 0.3 m and a side slope of 2:1 (H:V). 

 Both the tributaries from Ledyard Avenue and Moxlay Avenue were modelled with a 
0.3 m bottom width and a side slope of 2.5:1 (H:V) 

Drain plan, profiles and typical cross-sections are included in Appendix F. It is 
noteworthy that where new side slope work is not shown on the drawings, we are not 
proposing it. We also recommend that some side slopes are within error tolerance 
hence not recommended to be ripped out as they are stable side slopes of the drain. 

The cut volume determined for the Dawson Drain works is approximately 12,400 m3 and 
the fill volume is 950 m3. The net cut volume determined for the drain works is 
11,450 m3. The cut volumes were determined by generating an AutoCAD Civil 3D 
surface and performing CAD operations based on the proposed drain geometry. It is 
recommended that to minimize the excess soil that will need to be trucked off, the net 
cut volume of earth resulting from the proposed drain works be spread on the working 
area (approximately 10 m wide) to a depth of approximately 80 cm over the entire drain 
length.  

6.2.2.4 Hydraulic Structures 

Recommended action for hydraulic structures along the Dawson Drain (main channel) 
as described in Table 6-8 below.  
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Table 6-8: Hydraulic Structure Upgrades

No. Station 
Existing 

Structure 
Description 

Existing Size 
(diameter) 

Recommended Action 

1. 0+200 2 CSPs 900 mm each 
Replace with Twin 1200 mm HDPE 

(9 m each) 

2. 0+418 2 CSPs 900 mm each 
Replace with Twin 1200 mm HDPE 

(6 m each) 

3. 0+805 2 CSPs 
450 mm and 

1200 mm 
Replace with Twin 1200 mm HDPE 

(15 m each) 

4. 1+060 3 CSPs 

900 mm, 
1200 mm and 

third CSP 
unknown 

Remove all CSPs  
(for free flow within the drain) 

5. 1+110 1 CSP 450 mm 
Remove CSP  

(for free flow within the drain) 

It is noteworthy that new installation of corrugated steel pipe culverts is not permitted in 
the City of Windsor. Refer to Appendix J for details. 

6.2.2.5 Hydro Poles 

No action is recommended for the hydro poles as none of the hydro poles that are 
present along the Dawson Drain are impacted by the proposed drain works. See drain 
cross sections in Appendix F. 

6.2.2.6 Rear Yard Fences 

Refer Appendix F, the proposed drain works are expected to affect the rear yard fence 
on two properties (3799 and 3795 Woodward Boulevard) with frontage on Woodward 
Boulevard at Station 0+875 and Station 0+900 as the drain alignment is straightened 

erial imagery data from 

(https://citywindsor.maps.arcgis.com/apps/MapSeries/index.html?appid=5c64dbb858a2
466aa9a2524b1580e495) shows that the aforementioned rear yard fences enter the 

. The removal of culverts at this location as mentioned above in 
Section 6.2.2.4 along with cross section improvements as shown in Appendix F are 
expected to improve the flow within the drain. 

6.2.2.7 Tile Drain and Catchbasins 

The existing 300 mm diameter perforated tile drain starting at 
approximately Station 1+030 of the Dawson Drain from the ditch inlet 7R9908 to 
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7R9911 and CB-1 is recommended to be removed. The tile drain going northerly from 
CB-1 towards Calderwood Park is to remain. The 300 mm lateral pipe that collects 
drainage from the properties fronting on Woodward Boulevard north of Ledyard Avenue 
connects to the perforated tile drain near 3735 Woodward Boulevard to ditch inlet 
7R9909 is to remain and will outlet to the open drain using standard erosion protection 
as per OPSS.PROV 421 (refer Appendix G for details). Additionally, the 100 mm 
perforated tile drain from Station 0+200 to Station 0+800 that outlet 
is recommended to be removed. Ditch inlets 7R9908, 7R9909, 7R9910, 7R9911, CB-1, 
CB-2, CB-3 and CB-4 are recommended to be removed. 

6.2.2.8 Boundary Conditions  

This will be further elaborated on in Section 7. As an outlet for the drain, during the 2- 
and 5-year storms, a 525 mm pipe was found suitable through trials. This 525 mm pipe 
is proposed to replace the existing 450 mm pipe. Estimated flows entering the 
downstream infrastructure are shown in Table 6-5 and the correspondent starting water 
levels under are presented in Table 6-9.  

Table 6-9: Reach Boundary Condition  Proposed Scenario 

Location 
Water Surface Elevation (m) 

2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

At proposed outlet of Dawson Drain 

525 mm 
Pipe 

187.306 187.557 187.761 188.0+ 188.0+ 188.0+ 

The 2- and 5-year flows of 0.542 m3/s and 0.624 m3/s, generate water levels of 187.306 
m and 187.557 m, respectively. As discussed earlier, the cemetery to the east of the 
Dawson Drain begins to inundate at 187.900 m, at its downstream reach, with 
considerable lateral flow expected above 188.000 m. Therefore, under proposed 
conditions the 2- and 5-year flows are confined at the downstream most reach, with 
poor performance expected for return periods larger than the 25-year.  

6.2.2.9 Input Flows to HEC-RAS 

As discussed in Section 6.1.2, the hydrology has remained unchanged between the 
existing and proposed condition. Therefore, the flows applied in the proposed HEC-RAS 
model are the same as those shown in Table 6-7. Refer to Appendix E for detailed 
calculations. 



 

 

Dawson Drain 
Project No.  CA-WSP-231-00563-00 
City of Windsor 

WSP 
May 2025 

Page 25 

Summary: 

As discussed in the previous section, the existing Dawson Drain does not have the 
capacity to convey the 2- and 5-year design storm and results in ponding / flooding 
impacting properties closer to the drain. The proposed conditions analysis was also 
completed within HEC-RAS which was developed for existing conditions by using new 
geometry and plan files. Several iterations were performed within HEC-RAS to 
determine a conceptual alternative that could allow the safe passage of the 2- and 5-
year design storms and not result in ponding / flooding of the drain. 

HEC-RAS model proposed conditions output is presented in Appendix E. 
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7  
As per the Drainage Act Section 1 (Definitions), the definition of a 
point at which water can be discharged safely so that it will do no damage to lands or 
roads. 

Subject to Section 32 of the Drainage Act, and as per Section 15 of the Drainage Act 
every drainage works constructed under this Act shall be continued to a sufficient 
outlet. 

Under existing conditions,  The 
just south of Halle Crescent which is connected to 

a 450 mm pipe  During 
our investigation, the 450 mm pipe was deemed as an insufficient outlet. As such, it is 
suggested that the proposed outlet should be upsized. Under proposed conditions, the 

recommended to become a tributary of the Dawson Drain. However, this 
does not change the overall drainage area draining to the existing outlet, as such, no 
change is observed to the flows at the outlet for the overall system.  

Following an iterative method using trial and error, it was found that, a 525 mm pipe 
generates a boundary condition leading to manageable water levels during the 5-year 
storm.  Under existing conditions the starting water level, during the 5-year storm, for 
the system was 188.0+ m and decreased to 187.557 m under proposed conditions. 
Refer to Table 6-6 and Table 6-9 for Reach Boundary Condition water surface 
elevations during the existing and proposed conditions, respectively. This decrease in 
water level can be attributed to both lowering of the drain invert and upsizing of the pipe. 
This then translates upstream to a starting water level of 188.99 m vs 188.22 m, at the 
confluence with Tributary A (Ledyard Avenue) and 188.99 m vs 188.51 m, at the 
confluence with Tributary B (Moxley Avenue). It is therefore, recommended that a 525 
mm pipe replace the 450 mm pipe, and that the existing Ditch Inlet be replaced with a 
head wall. The Dawson Drain is recommended to be terminated at the outlet and the 
downstream works i.e., replacement of the 450 mm pipe with the 525 mm pipe along 
with a new headwall be performed outside of the drainage works for the Dawson Drain. 
Proposed conditions boundary condition calculations and hydraulic outputs can be 
found in Appendix E.  
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In the absence of additional data, the performance of the proposed 525 mm pipe was 
estimated using the orifice equation and an assumed tailwater condition. However, it is 
known that the existing downstream 600 mm pipe will connect to Manhole 7R4566, 
which also receives other inflows. Consequently, this estimation method is a 
conservative simplification. It is recommended that the City conduct a Hydraulic Grade 
Line analysis of the downstream infrastructure to account for all potential restrictions. 
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The cost estimates for improvement and repairs of the Dawson Drain are presented in 
Table 8-1 below. 

Table 8-1: Cost Estimates for proposed Dawson Drain works 

 Item Amount 

1 Brushing of the Dawson Drain from Station 0+000 to Station 1+466, 
Dawson Drain Tributary A from Station 0+000 to Station 0+053 and  
Dawson Drain Tributary B from Station 0+000 to Station 0+054 including 
trimming as required to accommodate drainage works and disposing of 
brush and removal off-site as required 

$23,000.00 

2 Removal of all existing CSPs (refer to drawings) $5,000.00 

3 Removal of tile drain from Station 0+200 to 1+050 $5,000.00 

4 Removal of 8 ditch inlets and catch-basins (7R9908, 7R9909, 7R9910, 
7R9911, CB-1, CB-2, CB-3 and CB-4) 

$4,000.00 

5 Dawson Drain total earth works (excavation) from Station 0+000 to 
Station 1+466 totalling approximately 1,466 linear meters of the drain, 
Dawson Drain Tributary A total earth works (excavation) from Station 
0+000 to Station 0+053 totalling approximately 55 linear meters of the 
drain and Dawson Drain Tributary B total earth works (excavation) from 
Station 0+000 to Station 0+054 totalling approximately 55 linear meters 
of the drain totalling approximately 11,450 m3. 

$230,000.00 

6 Supply and install new HDPE culverts (2X1200 mm) at 0+200, 0+418 
and 0+805 

$4,800.00 

7 Allowance for granular backfill, asphalt, clear-stone bedding and erosion 
protection at 0+200, 0+418 and 0+805 

$60,000.00 

8 Erosion control measures during maintenance such as silt fence. $2,000.00 

9 Restoration of all disturbed areas to existing conditions including 
hydraulic seeding. 

$10,000.00 

10 Municipal Administrative Costs (does not include tendering, contract 
administration, construction review and permitting costs) 

$5,000.00 

11 Contingency (10% of total costs) $34,880.00 

 Total $383,680.00 

The cost estimates presented in this report may vary depending on the time of tendering 
the work and the cost of work is subject to inflation and effective HST rate. 
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According to the Drainage Act 

Section 59 (1) W
estimate of the contract price, the council of the initiating municipality shall call a 
meeting in the manner prescribed by section 41, and sections 42 and 43 apply with 
necessary modifications. 
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9.1  

The Drainage Act allows for the following types of assessments: 

 Benefit 

Section 22 Lands, roads, buildings, utilities or other structures that are increased in 
value or are more easily maintained as a result of the construction, improvement, 
maintenance or repair of a drainage works may be assessed for benefit. 

 Outlet and Injuring Liability 

Section 23 (1) Lands and roads that use a drainage works as an outlet, or for which, 
when the drainage works is constructed or improved, an improved outlet is provided 
either directly or indirectly through the medium of any other drainage works or of a 
swale, ravine, creek or watercourse, may be assessed for outlet liability. 

Section 23 (2) If, from any land or road, water is artificially caused by any means to 
flow upon and injure any other land or road, the land or road from which the water is 
caused to flow may be assessed for injuring liability with respect to a drainage works 
to relieve the injury so caused to such other land or road. 

 Special Benefit 

Section 24 The engineer may assess for special benefit any lands for which special 
benefits have been provided by the drainage works. 

 Increased costs to public utilities and road authorities or Special Assessment 

Section 26 In addition to all other sums lawfully assessed against the property of a 
public utility or road authority under this Act, and despite the fact that the public utility 
or road authority is not otherwise assessable under this Act, the public utility or road 
authority shall be assessed for and shall pay all the increase of cost of such 
drainage works caused by the existence of the works of the public utility or road 
authority. 

9.2  

According to Section 25 (1) of the Drainage Act the drainage works for the Dawson 
Drain have been 
shown in Appendix H. 
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The drainage works cost related to the Dawson Drain as described in Section 8 have 
been assessed against the affected lands and roads listing in Appendix H under 

 for 50% each. Addresses contained within each block are 
listed within Appendix H. 

The assessment rationale that has been followed is as follows and prorated based on 
affected area: 

 Brushing of the drain is assessed 100% to the block abutting the drain. 

 Regrading of the drain is assessed 100% to the block abutting the drain. 

 New infrastructure assessment is divided equally among all blocks abutting the drain 
and contributing to the drainage area of the drain. 

9.3  

According to Section 29 of the Drainage Act, the Windsor Memorial Gardens Cemetery 
is entitled to allowance for land permanently taken for the proposed open channel of the 

 

The value of the land that is taken for the 10 m (approximately) wide, open channel is: 

10 m x 200 m x $100/sq. m = $200,000.00 
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10.1  

The results of existing conditions hydraulic modelling show that the Dawson Drain does 
not have the capacity to convey the 2- or the 5-year design storm safely to the drain 
outlet. 

All proposed improvements upon examination and proposed in this report shall be 
subject to: 

Section 78 (1) If a drainage works has been constructed under a by-law passed 
under this Act or any predecessor of this Act, and the council of the municipality that 
is responsible for maintaining and repairing the drainage works considers it 
appropriate to undertake one or more of the major improvement projects listed in 
subsection (1.1) for the better use, maintenance or repair of the drainage works or of 
lands or roads, the municipality may undertake and complete the project in 
accordance with the report of an engineer appointed by it and without the petition 
required by section 4. 2010, c. 16, Sched. 1, s. 2 (27); 2020, c. 18, Sched. 4, s. 9 (1). 

The major improvement projects referred to in subsection (1) are: 

1. Changing the course of the drainage works. 

2. Making a new outlet for the whole or any part of the drainage works. 

3. Constructing a tile drain under the bed of the whole or any part of the drainage 
works. 

4. Constructing, reconstructing or extending embankments, walls, dykes, dams, 
reservoirs, bridges, pumping stations or other protective works in connection with 
the drainage works. 

5. Extending the drainage works to an outlet. 

5.1 Improving or altering the drainage works if the drainage works is located on 
more than one property. 

6. Covering all or part of the drainage works. 

7. Consolidating two or more drainage works. 
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8. Any other activity to improve the drainage works, other than an activity 
prescribed by the Minister as a minor improvement. 2010, c. 16, Sched. 1, s. 2 
(27); 2020, c. 18, Sched. 4, s. 9 (2-4). 

It is noteworthy that this report recommends that the existing outlet for the Dawson 

rerouted west to the new outlet.  

Further, WSP recommends that for the drain to function adequately in future after 
repairs and improvements have been performed, regular maintenance (or as needed) 
be performed on the drain by the City of Windsor Contracts, Field Services & 
Maintenance Division as per Section 74 of the Drainage Act. 

10.2  

According to the Drainage Act: 

construction, maintenance, improvement or repair of a drainage works may, with 
their equipment, enter upon whatever lands are necessary to complete the work 
within the workin  

WSP recommends that the contractor only accesses the Dawson Drain and performs 
drain works based on the details provided in this section and Table 10-1 below. 

Table 10-1: Working Space Specifications 

From 
Station 

To 
Station 

Primary Working Space 
(from top of bank) 

Secondary Working Space 
(Access to Drain) 

0+000 0+100 

10 m wide working space 
east of the drain adjacent to 
the Devonshire Heights Park 
accessible from Kamloops 
Street or Calderwood Avenue 

N/A 

0+100 0+200 
10 m wide working space 
west of the drain 

N/A 

0+200 0+400 

8 m wide working space 
south of the drain adjacent to 
the Devonwood Conservation 
Area1 

N/A 
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From 
Station 

To 
Station 

Primary Working Space 
(from top of bank) 

Secondary Working Space 
(Access to Drain) 

0+400 0+460 

10 m wide working space 
southwest of the drain 
adjacent to the Devonwood 
Conservation Area1 

6 m wide on the north side 
of the drain. Access from 

Shinglecreek Court. 

0+460 0+800 

10 m wide working space 
south of the drain adjacent to 
the Devonwood Conservation 
Area1 

9 m wide on the north side 
of the drain. Access from 
Calderwood Park east of 

Irongate Circle. 

0+800 1+060 

8 m wide working space east 
of the drain and west of 1827 
and 1835 Trailwood Court 
 
10 m wide working space on 
the west side of the drain to 
maintain work from one side 
of this section to the other 

N/A 

0+860 0+910 

10 m wide working space 
south of the drain adjacent to 
the Devonwood Conservation 
Area1 

N/A 

0+910 1+100 

10 m wide working space 
west of the drain adjacent to 
the Devonwood Conservation 
Area1 

7 m wide on the east side 
of the drain. Access from 

Ledyard Avenue 

1+100 1+350 

10 m wide working space 
west of the drain adjacent to 
the Devonwood Conservation 
Area1 

4 m wide on the east side 
of the drain. Access from 

Moxlay Avenue 

1+350 1+466 

10 m wide working space 
west of the drain adjacent to 
the Devonwood Conservation 
Area1 

5 m wide on the upstream 
end of the drain. Access 

from Division Road Budget 
Inn parking lot 

1There is heavy brush in the area that may need to be cleared to access the working space and 
the drain. However, avoid removing too much brush or cutting down trees unnecessarily. 
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Primary working space refers to the access corridor along the Dawson Drain where 
drain works are to be performed and secondary working space refers to the access 
corridor where equipment may travel to gain access to the drain. 

Access to the drain from Station 0+000 to Station 0+260 shall be from Kamloops Street 
or Calderwood Ave at Station 0+000. Access to the drain from Station 0+200 to Station 
0+460 shall be from Shinglecreek Court at Station 0+410. Access to the drain from 
Station 0+460 to Station 0+860 shall be from Calderwood Park east of Irongate Circle at 
Station 0+790. Access to the drain from Station 0+860 to Station 1+100 shall be from 
Ledyard Avenue at Station 1+075. Access to the drain from Station 1+100 to Station 
1+350 shall be from Moxlay Avenue at Station 1+340. Access to the drain from Station 
1+350 to Station 1+466 shall be from Division Road from Budget Inn parking lot at 
Station 1+466. 

The contractor is expected to make their own arrangements for any additional access 
for convenience. Any damages resulting from the contractor's access to the drain 
outside of the working corridor shall be rectified to pre-existing conditions at the 
contractor's expense. It should also be noted that the contractor shall not spread soils 
on the banks of the drain to block flows from entering into the drain from the 
Devonwood Conservation Area in the west and the properties abutting the drain on the 
opposite side of the Devonwood Conservation Area. General specifications associated 
with the drainage works are provided in Appendix G. 
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As per Section 34.4 (1) of the Fisheries Act   

No person shall carry on any work, undertaking or activity, other than fishing that 
results in the death of fish. 

Further, as per Section 35 (1) of the Fisheries Act   

No person shall carry on any work, undertaking or activity that results in the harmful 
alteration, disruption or destruction of fish habitat (HADD). 

a fish. 

The Dawson 
Fisheries and Oceans (DFO) and therefore, maintenance and repair activities on 
Dawson 

works may begin. Further, drainage works notification may still need to be submitted to 
the Essex Region Conservation Authority (ERCA) and all municipal, provincial, or 
federal legislation that applies to the work being proposed must be respected. 

Type F drains are, by definition, intermittent systems, meaning that they are dry for at 
least 3 months of the year (except after rain events) and do not contain federally listed 
aquatic species at risk (SAR). As such, maintenance activities on these drains are 
considered low risk to fish and fish habitat, particularly if the work can be completed in 
the dry, during periods of no flow (though may have some water in pools), or in the 
winter when completely frozen. If there is flow, a site-specific review is required. 

Additionally, to alleviate the risk of harmful impacts to fish habitat: 

 All in-  

 -  June 30 to protect 
spawning and nursery periods. 

 Sediment and erosion control measures should be implemented to prevent entry of 
sediment into the water. 

 Standard practices to be followed to minimise disruption to fish habitat including 
embedment of the culvert a minimum of 10% below grade. 
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All disturbed areas should be stabilized immediately, and upon completion of work 
should be returned to pre-disturbed state. 

 Any machinery, equipment and/or materials should be stored in a manner that 
prevents any deleterious substance, which can be any substance that, if added to 
any water, would degrade or alter the water quality such that it could directly or 
indirectly harm fish, fish habitat, or the use of fish by humans, from entering the 
water. 
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WSP was retained by the City of Windsor to undertake the hydrologic and hydraulic 
analysis for the Dawson Drain and present recommended operations of the drain in 
accordance with the Drainage Act. 

Recommendations for the drain to function adequately have been provided through this 
 After performing drainage works as outlined in this report, the 

Dawson Drain is expected to service the area for the 2- and 5-year design storm service 
level. The proposed works do not increase flooding risk for properties within the 
watershed of the Dawson Drain. It is also recommended that regular maintenance (or 
as needed) be performed on the drain.
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wsp.com

JOB TITLE

PROJECT NUMBER CA-WSP-231-00563-00 DATE 25 July 2023

TIME 4:30 p.m. VENUE 1075 Ypres Ave, Windsor

Optimist Community Centre; 

ABC Room

SUBJECT On-site Meeting as per Section 9 of the Drainage Act

CLIENT City of Windsor

ATTENDEES

Name Company Email

Eeshan Kumar (EK) WSP Eeshan.kumar@wsp.com
Melinda Nowak (MN) WSP Melinda.nowak@wsp.com
Tom Graziano (TG) City of Windsor tgraziano@citywindsor.ca
General Public refer to Check In Sheets

ADDITIONAL DISTRIBUTION

Name Company Phone Email

MATTERS ARISING ACTION

1.0 INTRODUCTIONS
Introductions were made by TG to those present
EK presented an overview of the project

N/A

2.0 SUMMARY OF OPEN FLOOR DISCUSSION

One gentleman had concern about his fruit trees being affected by any work

A member of the public asked what kind of improvement was being made
EK noted some options to be considered are removal of obstructions 
and minor widening

It was questioned if the report was available at this time
Answer was no, report is in development

Public then questioned why they are attending this meeting if no report 
available

TG clarified this meeting was to inform the public of the process based 
on the requirements of the Municipal Drainage Act

It was noted that there have been two previous reports for this area
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Spoke about studies
Nothing done

 EK and TG noted that this meeting is specific for these two drains only 
-site meeting is one of the steps of the 

project. 
 

 A resident indicated that Shinglecreek Ct  
  

 TG noted improvement needed for drainage and that Species at Risk 
need to be mitigated 

 
 It was noted that Woodward drains to a small hole in the ground 

 
 Groundwater and high water table results in lots of money spent by 

residents 
 Is it possible issue in neighbour? North of Division and Devonshire 

 
 It was asked who is responsible for the ditch 

 Answer: City 
 

 Once the report is finished when does the work start? 
 TG clarified the intent of the report is to make recommends, then that 

goes to Council. 
 Report to be completed this year (2023) 
 Council will determine the money to be spent 

 
 If capacity of Dawson Drain is improved what does that mean? 

 Water improves 
 Flow through needs to improve 

 
 City Councillor K. McKenzie was present at the meeting and advised all in 

attendance that the City has a program for culvert improvements that 
residents can take advantage of 

 
 A resident asked if any residents that have experienced flooding been 

personally visited. The City should have records of any flooding complaints 
reported to them. Are homes directly effecting flooding or not? 

 Answer: No, the City had not requested WSP to complete such a survey 
 

 What has taken place specifically up to this meeting? 
 EK stated the following: 

 Site visit conducted in February 22, 2023 
 Walked the project area and observations noted / photographs taken 
 It was noted behind Woodward is lots of brush 
 Shingle Creek was noted to have trees. If flows are obstructed trees 

might be removed 
 

 A resident noted that Shinglecreek Ct 23 years ago ran like a stream now 
 

 
 Survey has been completed 

 Any recommendations will be based on existing conditions, not from 
legacy reports 

 
 Dawson drain in 1998 was identified to be enclosed and to be paid by the 

developer. 
 TG indicated he is not familiar with all the background on Dawson drain 
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The resident noted some was enclosed partially and questioned if Dawson 
drain would be fully enclosed

 TG noted that at present there is no plan to enclose 
 

 Residents noted drain was originally for farms and that farm land has since 
been developed. They hope the drain would be enclosed to avoid further 
flooding 

 
 

not entitled? 
 TG acknowledged that they are part of the City and a request for storm 

sewers in the area should be made through the Local Improvement 
procedure 

 
 The question was raised about how the improvements to the drains will be 

paid for 
 TG stated that under the Drainage Act the improvements to municipal 

drains is assessed for benefit and outlet liability 
 TG noted that maintenance of municipal drains is funded under the City 

of Windsor s general tax levy 
 

 Who covers maintenance? 
 The sewer surcharge covers maintenance 
 Councillor K. McKenzie noted that every 3 years ditches will be dredged. 

 
 Residents expressed concern that regular ditch maintenance is not taking 

place 
 TG noted he would have to look into the frequency of ditch maintenance 

 
 Residents questioned why maintenance is not done 

 TG would need to research the maintenance schedule 
 

 Residents present questioned why this meeting was even being held when 
no report was available or discussions on options 

 TG advised that under the Municipal Drainage Act this meeting was 
being held to inform them of the project and to ensure that the 
requirements of the Drainage Act are being conformed to 

3.0 RESIDENT RECORDED QUESTIONS / CONCERNS 
 Please refer to the separate document which records any written comments 

or questions raised by the residents and what action if any was taken, by 
whom and when. 

 

These minutes are considered to be accurate recording of all items discussed. Written notice of discrepancies, errors or omission must 

be given within seven (7) days, otherwise the minutes will be accepted as written. 

NEXT MEETING 

An invitation will be issued if an additional meeting is required. 
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Project #REF!

By #REF! Page

Checked #REF! 2
Subject Storm Summary

2.0 Design Storms

Source of IDF: Table 3.2.1.1 of Windsor/Essex Region Stormwater Management Manual (ERCA Dec 2018)

Equation

Where, I = Rainfall Intensity (mm/hr)

T = Time of Duration (minutes)

A, B, C = Constant Values for Storms with Various Return Period.

2 854.000 7.000 0.818

5 1259.000 8.800 0.838

10 1511.000 9.500 0.845

25 1851.000 10.200 0.852

50 2114.000 10.600 0.858

100 2375.000 11.000 0.861

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19
EK 2023-05-19

2.1 IDF Curve for other Storms

Return
Period
(Years)

A B C

=
+
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Subject Soils and Permeabilty

3.0 Soils and Permeability

3.1 Soil Information

Bg-s

Burford Loam Shallow

Loam

Good

AB

Bcl

Brookston Clay Loam

Clay Loam

Poor

C

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19

EK 2023-05-19

Site Location Dawson Drain, City of Windsor

Soil Symbol:

Name

Soil Type:

Drainage:

Soil Survey Report #19 - Soil Map of York County
(National Soil DataBase, NSDB)

(Chart C2-6, MTO Drainage Manual, 1978)

Hydrologic Soil Group (HSG) (Chart C2-6, MTO Drainage Manual, 1978)

Soil Symbol:

Name

Soil Type:

Drainage:

Soil Survey Report #19 - Soil Map of York County
(National Soil DataBase, NSDB)

(Chart C2-6, MTO Drainage Manual, 1978)

Soil Survey of Essex County - Report #on11 - Soil Survey Reports for Ontario (National Soil DataBase, NSDB)

Hydrologic Soil Group (HSG) (Chart C2-6, MTO Drainage Manual, 1978)
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4.0 Hydrologic Methodology

4.1 Catchment Modelling

D1_O 1011 46 13.73

D1_Ex 1012 57 26.89

D2_O 1021 45 3.77

D2_Ex 1022 41 2.86

D3 24 1.17

D4 18 0.77

D5_O 1051 11 1.62

D5_Ex 1052 30 1.95

O1 13 6.97

O2 14 2.71

O3 1 34.30

O4 19 0.39

28 97.13

4.1.1 Imperviousness

4.1.2 SCS Curve Number (CN)

4.1.3 Initial Abstraction for Pervious Area

4.1.4 Time of Concentration (T C ) and Time to Peak (T P )

and

Where, TC = Time of Concentration (minutes)

V1 = Average overland flow velocity (m/s)
L = Watershed Length (m)

NASHYD

STANDHYD

103

104

% Imper

STANDHYD

NASHYD

NASHYD

NASHYD

NASHYD

Area
(ha)

202

101

102

105

NHYD

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19

EK 2023-05-19

Catchment
ID

Command

STANDHYD

STANDHYD

Time of concentration (Tc) was calculated using Time of Travel equation, then time to peak (Tp) was determined using Equation
tp= (N-1)/N *Tc.
With Travel Time, also referred to as Upland or Velocity Charts method, the average overland flow velocity is determined for a
catchment based on the catchment slope and ground type; using predetermined charts.  Once the velocity has been determined,
then the time of concentration is determined by dividing the catchment length by the overland flow velocity.

NASHYD

STANDHYD

STANDHYD

Catchments D1, D2, D3 and D5_Ex are residential and commercial developments with % Imperviousness above 20%.
Therefore, will be modeled as urban catchments.

Initial abstraction was estimated based on the soil storage relationships. The modified IA was utilised based on guidance from
Visual OTTHYMO Reference Manual.

The SCS Curve Number method was used for loss and runoff computations. The modified CN was modeled based on guidance
from the Visual OTTHYMO Reference Manual.

201

203

204

Total

= =
2

3
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Subject Hydrologic Methodology

4.2 Visual OTTHYMO Inputs

Catchment D1_O

13.734

45.73

0.46

0.39

50

254.0

19.1

48

5

2

40

0.25

0

1

0.5

302.59

0.013

0

Catchment D2_O

3.771

44.74

0.45

0.38

50

254.0

19.1

48

5

2

40

0.25

0

1

0.5

158.56

0.013

0

MNI Visual OTTHYMO User's Manual v6.1

STANDHYD

XIMP Assuming 85% of  TIMP

Pervious Areas

Open Space - (Good Condition)

SCP(hr) Visual OTTHYMO User's Manual v6.1

Impervious Areas

DPSI Visual OTTHYMO User's Manual v6.1

SLPI (%) Minimum

LGI (m) A = 1.5*LGI2

MNP Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

SLPP (%) Visual OTTHYMO User's Manual v6.1

LGP(m)

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19

EK 2023-05-19

Landuse

Area (ha)

% Impervious

Open Space - (Good Condition)

TIMP

XIMP Assuming 85% of  TIMP

Pervious Areas

Command STANDHYD

SCS Curve Number, CNpervious  (II)
Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

Modified Curve Number, CN*
pervious Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

SLPP (%) Topography

LGI (m) A = 1.5*LGI2

LGP(m) Visual OTTHYMO User's Manual v6.1

MNP Visual OTTHYMO User's Manual v6.1

SCP(hr) Visual OTTHYMO User's Manual v6.1

Impervious Areas

DPSI Visual OTTHYMO User's Manual v6.1

SLPI (%) Minimum

MNI Visual OTTHYMO User's Manual v6.1

SCI(hr) Visual OTTHYMO User's Manual v6.1

Area (ha)

Command

SCI(hr) Visual OTTHYMO User's Manual v6.1

% Impervious

TIMP

Visual OTTHYMO User's Manual v6.1

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

Modified Curve Number, CN*
pervious Visual OTTHYMO User's Manual v6.1

Landuse

SCS Curve Number, CNpervious  (II) Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004
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By Date Page

Checked Date
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Subject Hydrologic Methodology

4.2 Visual OTTHYMO Inputs

Catchment D3

1.167

24.10

0.24

0.20

59

176.5

13.2

57

5

2

40

0.25

0

1

0.5

88.2

0.013

0

LGI (m) A = 1.5*LGI2

MNI Visual OTTHYMO User's Manual v6.1

SCI(hr) Visual OTTHYMO User's Manual v6.1

Impervious Areas

DPSI Visual OTTHYMO User's Manual v6.1

SLPI (%) Minimum

LGP(m) Visual OTTHYMO User's Manual v6.1

MNP Visual OTTHYMO User's Manual v6.1

SCP(hr) Visual OTTHYMO User's Manual v6.1

Modified Curve Number, CN*
pervious Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

SLPP (%) Topography

SCS Curve Number, CNpervious  (II) Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

XIMP Assuming 85% of  TIMP

Pervious Areas

Landuse Open Space - (Fair Condition)

Command STANDHYD

% Impervious

TIMP

2023-0519

EK 2023-0519

Area (ha)

CP

Dawson and O'Neil Drains 231-00563-00
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Subject Hydrologic Methodology

4.2 Visual OTTHYMO Inputs

Catchments D1_Ex

26.893

57.16

0.57

0.49

50

254.0

19.1

48

5

2

40

0.25

0

1

0.5

423.42

0.013

0

Catchment D2_Ex

2.859

41.12

0.41

0.35

50

254.0

19.1

48

5

2

40

0.25

0

1

0.5

138.06

0.013

0

MNI Visual OTTHYMO User's Manual v6.1

SCI(hr) Visual OTTHYMO User's Manual v6.1

Impervious Areas

DPSI Visual OTTHYMO User's Manual v6.1

SLPI (%) Minimum

LGI (m) A = 1.5*LGI2

LGP(m) Visual OTTHYMO User's Manual v6.1

MNP Visual OTTHYMO User's Manual v6.1

SCP(hr) Visual OTTHYMO User's Manual v6.1

Modified Curve Number, CN*
pervious Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

SLPP (%) Visual OTTHYMO User's Manual v6.1

SCS Curve Number, CNpervious  (II) Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

TIMP

XIMP Assuming 85% of  TIMP

Pervious Areas

Landuse Open Space - (Good Condition)

Area (ha)

Command STANDHYD

% Impervious

LGI (m) A = 1.5*LGI2

MNI Visual OTTHYMO User's Manual v6.1

SCI(hr) Visual OTTHYMO User's Manual v6.1

SCP(hr) Visual OTTHYMO User's Manual v6.1

Impervious Areas

DPSI Visual OTTHYMO User's Manual v6.1

SLPI (%) Minimum

SLPP (%) Topography

LGP(m) Visual OTTHYMO User's Manual v6.1

MNP Visual OTTHYMO User's Manual v6.1

Initial Abstraction, IA (mm) IA=0.075*S

Modified Curve Number, CN*
pervious Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

Pervious Areas

Landuse Open Space - (Good Condition)

SCS Curve Number, CNpervious  (II)
Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

% Impervious

TIMP

XIMP Assuming 85% of  TIMP

Area (ha)

Command STANDHYD

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19

EK 2023-05-19
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Subject Hydrologic Methodology

4.2 Visual OTTHYMO Inputs

Catchment D5_Ex

1.946

30.29

0.30

0.26

50

254.0

19.1

48

5

2

40

0.25

0

1

0.5

113.9

0.013

0SCI(hr) Visual OTTHYMO User's Manual v6.1

SLPI (%) Minimum

LGI (m) A = 1.5*LGI2

MNI Visual OTTHYMO User's Manual v6.1

MNP Visual OTTHYMO User's Manual v6.1

SCP(hr) Visual OTTHYMO User's Manual v6.1

Impervious Areas

DPSI Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

SLPP (%) Topography

LGP(m) Visual OTTHYMO User's Manual v6.1

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

Modified Curve Number, CN*
pervious Visual OTTHYMO User's Manual v6.1

XIMP Assuming 85% of  TIMP

Pervious Areas

Landuse Open Space - (Good Condition)

SCS Curve Number, CNpervious  (II) Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004

Command STANDHYD

% Impervious

TIMP

CP 2023-05-19

EK 2023-05-19

Area (ha)

Dawson and O'Neil Drains 231-00563-00



Project No.

By Date Page

Checked Date
9

Subject Hydrologic Methodology

4.2 Visual OTTHYMO Inputs

Catchment D4

0.767

18.21

56

199.6

15.0

53

5

31.00

0.34

Catchment D5_O

1.623

10.52

64

142.9

10.7

60

5

168.00

1.87

Catchment O1

6.971

12.73

68

119.5

9.0

66

5

67.00

0.74

Time to peak (Tp) (hr) (N-1)/N * Tc

Modified Curve Number, CN* Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

Time of Concentration (tc) (min) SCS Travel Time equation, Table 15.1.2, Chow V.T. 1987

Area(ha)

Command NASHYD

% Impervious

Landuse Open Space (Poor Condition), fallen trees, brush, sheds, structures and paved surfaces

SCS Curve Number, CN (II)
Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

Time of Concentration (tc) (min) SCS Travel Time equation, Table 15.1.2, Chow V.T. 1987

Time to peak (Tp) (hr) (N-1)/N * Tc

Initial Abstraction, IA (mm) IA=0.075*S

Modified Curve Number, CN* Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

Landuse Woods - Good Condition

SCS Curve Number, CN (II)
Tables 9-1 and  9-5, Chapter 9, Part 630 - National Engineering Handbook,
United States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Area(ha)

Command NASHYD - 201

% Impervious

Time of Concentration (tc) (min) SCS Travel Time equation, Table 15.1.2, Chow V.T. 1987

Time to peak (Tp) (hr) (N-1)/N * Tc

SCS Curve Number, CN (II)
Table 9-5, Chapter 9, Part 630 - National Engineering Handbook, United
States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Modified Curve Number, CN* Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

Initial Abstraction, IA (mm) IA=0.075*S

Area(ha)

% Impervious

Landuse Open Space (Poor Condition), fallen trees, brush, sheds, structures and paved surfaces

Command NASHYD -104

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19

EK 2023-05-19
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Subject Hydrologic Methodology

4.2 Visual OTTHYMO Inputs

Catchment O2

2.709

13.77

70

108.9

8.2

68

5

84.00

0.93

Catchment O3

34.297

0.65

45

310.4

23.3

42

5

126.00

1.40

Catchment O4

0.395

19.41

69

114.1

8.6

67

5

25.00

0.28

Area(ha)

Command NASHYD - 202

% Impervious

Landuse Woods - Good Condition; Open Space - Fair Condition

Visual OTTHYMO User's Manual v6.1

SCS Curve Number, CN (II)
Tables 9-1 and 9-5, Chapter 9, Part 630 - National Engineering Handbook,
United States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

SCS Curve Number, CN (II)
Tables 9-1 and 9-5, Chapter 9, Part 630 - National Engineering Handbook,
United States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Initial Abstraction, IA (mm) IA=0.075*S

Time of Concentration (tc) (min) SCS Travel Time equation, Table 15.1.2, Chow V.T. 1987

Modified Curve Number, CN* Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

Time to peak (Tp) (hr) (N-1)/N * Tc

Landuse Open Space - Fair Condition ; Woods - Good Condition

Time of Concentration (tc) (min) SCS Travel Time equation, Table 15.1.2, Chow V.T. 1987

Time to peak (Tp) (hr) (N-1)/N * Tc

Area(ha)

Command NASHYD - 204

% Impervious

Initial Abstraction, IA (mm) IA=0.075*S

Modified Curve Number, CN* Visual OTTHYMO User's Manual v6.1

Time to peak (Tp) (hr) (N-1)/N * Tc

Time of Concentration (tc) (min) SCS Travel Time equation, Table 15.1.2, Chow V.T. 1987

Modified Initial Abstraction, IA* (mm) Visual OTTHYMO User's Manual v6.1

Modified Curve Number, CN* Visual OTTHYMO User's Manual v6.1

Modified Initial Abstraction, IA* (mm)

Landuse Woods - Good Condition

SCS Curve Number, CN (II)
Tables 9-1 and 9-5, Chapter 9, Part 630 - National Engineering Handbook,
United States Dept. of Agriculture, July 2004

Soil Storage, S  S=(25400/CN)-254

Area(ha)

Command NASHYD -203

% Impervious

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19

EK 2023-05-19
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Subject Hydrologic Methodology

4.4 Major Minor System Division

4.4 Minor System Capacity

m3/s m3/s mm m % m3/s m3/s m3/s

D1_Ex DuHyd 3.057 - - - - - - 3.057

D2_Ex DuHyd 0.289 0.209 300 - 0.097 0.301 0.202 0.202

D3 - - - - - - - - -

D4 - - - - - - - - -

D5_Ex DuHyd 0.145 0.108 - - - - - 0.108

O1 - - - - - - - - -

O2 - - - - - - - - -

O3 - - - - - - - - -

O4 - - - - - - - - -

4.4.1 Catchment D1

4.4.2 Catchment D2

4.4.3 Catchment D5
Minor system flows for Catchment D5_Ex are redirected to the sewer system. Design capacity unknown, assumed to be able to pass 2-year RP.
(Source: Devonshire Heights - Stage 4 Phase 3, 1999)

Big "O"
Slope

Big "O"
Discharge

5-yr
Selected

FlowCatchment
ID

Minor system flows for Catchment D1_Ex are redirected to the sewer system which is designed for the 5-year RP. (Source: Storm Sewer Layout,
April 24 2020; Proposed Walker Road Trunk Sewer Design Sheet, Apr. 2020; as obtained from the City of Windor)

Minor system flows for Catchment D2_Ex are redirected to the "Big O" pipe under the discontinued section of Dawson Drain. Design capacity is
unknown. Big O pipe was found to have overgrown plants as per recent survey therefore accounting for reduced capcity by assuming 60%
available. (Sources: South Woods Estates, Woodward Blvd, Storm Sewer Layout, January 1989; Ward 9 Ditch Survey 2022)

60% Full
Discharge

Slope
(%)

2-yr
Big "O"

Dia
Big "O"
LengthCommand

Dawson and O'Neil Drains 231-00563-00

CP 2023-05-19

EK 2023-05-19
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5.1 Design Storm Selection

1.314 1.327 1.128 1.360 -

1.915 1.945 1.676 2.035 -

2.750 2.829 2.192 2.998 -

4.133 4.244 3.492 4.463 -

5.146 5.289 4.357 5.553 -

6.170 6.343 5.417 6.655 -

- - - - 2.323

1.324 1.342 1.181 1.387 -

1.936 1.973 1.771 2.089 -

2.780 2.874 2.320 3.070 -

4.176 4.300 3.668 4.553 -

5.200 5.358 4.569 5.663 -

6.237 6.428 5.673 6.789 -

- - - - 4.143

0.550 0.551 0.545 0.555 -

0.574 0.578 0.576 0.585 -

0.596 0.755 0.597 1.241 -

2.319 2.762 2.515 3.250 -

4.565 4.627 4.377 5.767 -

7.309 6.354 6.392 9.715 -

- - - - 4.143

25

50

100

Regional

3hr
Chicago

2

5

10

6hr
Chicago

12 hr
SCS

24hr
Chicago

Visual OTTHYMO model is simulated for the Chicago and SCS storm for the 3 , 6, 12 and 24 hour durations as presented and
were compared to select the design storm.

Return Period
(Years)

Hazel 100 Hazel

Existing Peak Flows on Dawson Drain
NHYD : 906  (m3/s)

Dawson and O'Neil Drains 231-00563-00

CP 2025-04-07

EK 2025-04-07

Return Period
(Years)

Existing Peak Flows on O'Neil Drain
NHYD : 909  (m3/s)

3hr
Chicago

6hr
Chicago

12 hr
SCS

24hr
Chicago

Hazel

100

Regional

2

5

10

25

50

Return Period
(Years)

Existing Peak Flows entering 450 mm pipe and Overland System -
NHYD : 51  (m3/s)

3hr 
Chicago

6hr
Chicago

12 hr
SCS

24hr
Chicago

Hazel

100

Regional

2

5

10

25

50
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Subject Existing Conditions Flow

5.2 Exsiting Conditions Flows

1.003 1.447 2.245 3.427 4.324 5.221 1.496

0.316 0.510 0.635 0.815 0.943 1.089 0.507

0.055 0.076 0.092 0.115 0.134 0.157 0.125

0.009 0.016 0.021 0.029 0.035 0.042 0.066

0.008 0.041 0.067 0.105 0.147 0.179 0.130

1.054 1.519 2.333 3.541 4.458 5.379 1.621

1.058 1.527 2.344 3.555 4.474 5.398 1.687

1.360 2.005 2.942 4.361 5.408 6.478 2.192

1.360 2.035 2.998 4.463 5.553 6.655 2.323

0.080 0.135 0.175 0.235 0.280 0.331 0.627

0.028 0.048 0.062 0.082 0.098 0.115 0.238

0.106 0.186 0.247 0.340 0.410 0.495 1.615

0.009 0.015 0.019 0.026 0.031 0.036 0.044

0.107 0.181 0.235 0.315 0.374 0.443 0.864

0.196 0.337 0.443 0.601 0.720 0.861 2.405

0.196 0.337 0.443 0.601 0.720 0.861 2.405

1.382 2.080 3.058 4.538 5.645 6.767 4.108

1.387 2.089 3.070 4.553 5.663 6.789 4.143

0.555 0.585 1.241 3.250 5.767 9.715 4.143

101

102

Catchments

Dawson and O'Neil Drains 231-00563-00

CP 2025-04-07

EK 2025-04-07

100-yr

902

906

Visual OTTHYMO model is simulated for the 24 hour Chicago and results are presented below.

NHYD

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel

Existing Peak Flows on Dawson Drain
(m3/s)

103

104

105

909

904

201

204

202

203

Nodes

Hazel

905

907

908

Nodes

903

901

Catchments

NHYD

Existing Peak Flows on O'Neil Drain
(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr

Node

51

NHYD

Existing Peak Flows entering 450 mm outlet pipe and overland system
(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel
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Project No.

By Date Page

Checked Date 13
Subject Proposed Conditions Flow

5.1 Design Storm Selection

0.137 0.155 0.194 0.196 -

0.248 0.276 0.326 0.337 -

0.333 0.368 0.425 0.443 -

0.461 0.507 0.572 0.601 -

0.560 0.613 0.680 0.720 -

0.675 0.738 0.812 0.861 -

- - - - 2.405

1.324 1.342 1.181 1.387 -

1.936 1.973 1.771 2.089 -

2.780 2.874 2.320 3.070 -

4.176 4.300 3.668 4.553 -

5.200 5.358 4.569 5.663 -

6.237 6.428 5.673 6.789 -

- - - - 4.143

0.524 0.529 0.518 0.542 -

0.598 0.605 0.604 0.624 -

0.649 0.660 0.653 0.683 -

0.722 0.735 0.730 0.763 -

0.771 0.786 0.777 0.811 -

0.817 0.830 0.824 0.853 -

- - - - 4.143

100

Regional

2

5

10

25

50

Return Period
(Years)

Proposed Peak Flows to the 525 mm Outlet and Overland System
NHYD : 51  (m3/s)

3hr
Chicago

6hr
Chicago

12 hr
SCS

24 hr
Chicago

Hazel

25

50

100

Regional

3hr
Chicago

2

5

10

6hr
Chicago

12 hr
SCS

24 hr
Chicago

Visual OTTHYMO model is simulated for the Chicago and SCS storm for the 3 , 6, 12 and 24  hour durations as presented and
were compared to select the design storm.

Return Period
(Years)

Hazel 100 Hazel

Proposed Peak Flows on O'Neil Drain
NHYD : 907  (m3/s)

Dawson and O'Neil Drains 231-00563-00

CP 2025-04-07

EK 2025-04-07

Return Period
(Years)

Proposed Peak Flows on Dawson Drain
NHYD : 909  (m3/s)

3hr
Chicago

6hr
Chicago

12 hr
SCS

24 hr
Chicago

Hazel

100

Regional

2

5

10

25

50
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5.2 Proposed Conditions Flows

1.003 1.447 2.245 3.427 4.324 5.221 1.496
0.316 0.510 0.635 0.815 0.943 1.089 0.507
0.055 0.076 0.092 0.115 0.134 0.157 0.125
0.009 0.016 0.021 0.029 0.035 0.042 0.066
0.008 0.041 0.067 0.105 0.147 0.179 0.130

1.054 1.519 2.333 3.541 4.458 5.379 1.621
1.058 1.527 2.344 3.555 4.474 5.398 1.687

1.360 2.005 2.942 4.361 5.408 6.478 2.192

1.360 2.035 2.998 4.463 5.553 6.655 2.323
1.382 2.080 3.058 4.538 5.645 6.767 4.108
1.387 2.089 3.070 4.553 5.663 6.789 4.143

0.080 0.135 0.175 0.235 0.280 0.331 0.627
0.028 0.048 0.062 0.082 0.098 0.115 0.238
0.106 0.186 0.247 0.340 0.410 0.495 1.615
0.009 0.015 0.019 0.026 0.031 0.036 0.044

0.107 0.181 0.235 0.315 0.374 0.443 0.864
0.196 0.337 0.443 0.601 0.720 0.861 2.405
0.196 0.337 0.443 0.601 0.720 0.861 2.405

0.542 0.624 0.683 0.763 0.811 0.853 4.143

Catchments

Nodes

Dawson and O'Neil Drains 231-00563-00

CP 2025-04-07

EK 2025-04-07

101
102

Hazel

906

Visual OTTHYMO model is simulated for the 24 hour Chicago and results are presented below.

NHYD

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel

Proposed Peak Flows on Dawson Drain
(m3/s)

103
104
105

Catchments

NHYD

Proposed Peak Flows on O'Neil Drain
(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr 100-yr

903

901
902

908
909

201

204

904

202
203

905
907

51

Nodes

NHYD

Proposed  Peak Flows entering the 525 mm pipe and overland flow system
(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel
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APPENDIX

HEC-RAS Model Output



April 2025 Appendix D
Input Flows to HEC-RAS

231-00563-00

0.055 0.076 0.092 0.115 0.134 0.157 0.125

1.003 1.447 2.245 3.427 4.324 5.221 1.496

1.058 1.527 2.344 3.555 4.474 5.398 1.687

0.316 0.510 0.635 0.815 0.943 1.089 0.507

1.360 2.035 2.998 4.463 5.553 6.655 2.323

1.387 2.089 3.070 4.553 5.663 6.789 4.143

Under existing conditions the Dawson Drain is
a tributary of the O'Neil Drain. Therefore,  VO

nodes of 908 and 909 are actually O'Neil Flows
but they have been modelled as part of the

Dawson Drain Reach 6 for easy comparison
with proposed conditions

Visual OTTHYMO NHYD

Existing Peak Flows on Dawson Drain

(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel

902

103

101

102

REACH 1

REACH 3

REACH 4

REACH 5

REACH 6

REACH 2

909

906

Prepared by: CP
Checked by: EK



April 2025 Appendix D
Input Flows to HEC-RAS

231-00563-00

0.107 0.181 0.235 0.315 0.374 0.443 0.864

0.196 0.337 0.443 0.601 0.72 0.861 2.405

Visual OTTHYMO NHYD

Existing Peak Flows on O'Neil Drain

(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel

907

Cross-Section No. 840

Cross-Section No. 694

904

Under existing conditions the Dawson Drain is
a tributary of the O'Neil Drain. Therefore,  VO

nodes of 908 and 909 are actually O'Neil Flows
but they have been modelled as part of the

Dawson Drain Reach 6 for easy comparison
with proposed conditions

Prepared by: CP
Checked by: EK
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HEC-RAS  Plan: Existing Conditions 2

River 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)

Dawson-Drain Reach 6 2 2-yr 1.39 186.94 188.00 187.39 188.00 0.000214 0.27 5.20 9.95 0.12

Dawson-Drain Reach 6 2 5-yr 2.09 186.94 188.00 187.47 188.01 0.000483 0.40 5.20 9.96 0.18

Dawson-Drain Reach 6 2 10-yr 3.07 186.94 188.00 187.56 188.02 0.001036 0.59 5.22 9.98 0.26

Dawson-Drain Reach 6 2 25-yr 4.55 186.94 188.00 187.67 188.04 0.002268 0.87 5.23 9.98 0.38

Dawson-Drain Reach 6 2 50-yr 5.66 186.94 188.00 187.74 188.06 0.003490 1.08 5.24 9.99 0.48

Dawson-Drain Reach 6 2 100-yr 6.79 186.94 188.01 187.79 188.09 0.004982 1.29 5.25 10.01 0.57

Dawson-Drain Reach 6 2 Hazel 4.14 186.94 188.01 187.64 188.04 0.001846 0.79 5.26 10.01 0.35

Dawson-Drain Reach 6 35 2-yr 1.39 187.23 188.01 187.66 188.02 0.001277 0.55 2.55 101.07 0.27

Dawson-Drain Reach 6 35 5-yr 2.09 187.23 188.02 187.75 188.05 0.002702 0.81 2.61 101.10 0.40

Dawson-Drain Reach 6 35 10-yr 3.07 187.23 188.03 187.85 188.10 0.005061 1.14 2.74 101.17 0.55

Dawson-Drain Reach 6 35 25-yr 4.55 187.23 188.07 187.98 188.19 0.008186 1.54 3.04 101.34 0.71

Dawson-Drain Reach 6 35 50-yr 5.66 187.23 188.11 188.05 188.27 0.009529 1.76 3.35 101.50 0.78

Dawson-Drain Reach 6 35 100-yr 6.79 187.23 188.16 188.11 188.34 0.010137 1.92 3.71 101.69 0.81

Dawson-Drain Reach 6 35 Hazel 4.14 187.23 188.06 187.95 188.17 0.007354 1.44 2.96 101.29 0.67

Dawson-Drain Reach 6 82 2-yr 1.39 187.24 188.05 187.61 188.06 0.000653 0.44 3.16 6.53 0.20

Dawson-Drain Reach 6 82 5-yr 2.09 187.24 188.11 187.70 188.13 0.001105 0.59 3.53 6.91 0.26

Dawson-Drain Reach 6 82 10-yr 3.07 187.24 188.20 187.79 188.22 0.001551 0.74 4.15 7.49 0.32

Dawson-Drain Reach 6 82 25-yr 4.55 187.24 188.32 187.91 188.36 0.001818 0.89 5.11 104.67 0.35

Dawson-Drain Reach 6 82 50-yr 5.66 187.24 188.40 187.98 188.45 0.001891 0.99 5.80 105.00 0.37

Dawson-Drain Reach 6 82 100-yr 6.79 187.24 188.48 188.05 188.53 0.001959 1.07 6.46 105.30 0.38

Dawson-Drain Reach 6 82 Hazel 4.14 187.24 188.29 187.88 188.32 0.001771 0.85 4.86 104.55 0.34

Dawson-Drain Reach 6 164 2-yr 1.39 187.26 188.12 187.77 188.14 0.001264 0.58 2.39 5.23 0.27

Dawson-Drain Reach 6 164 5-yr 2.09 187.26 188.22 187.86 188.24 0.001723 0.72 2.90 5.82 0.33

Dawson-Drain Reach 6 164 10-yr 3.07 187.26 188.34 187.96 188.37 0.002045 0.84 3.68 103.72 0.36

Dawson-Drain Reach 6 164 25-yr 4.55 187.26 188.47 188.08 188.52 0.002118 0.99 4.71 104.24 0.38

Dawson-Drain Reach 6 164 50-yr 5.66 187.26 188.56 188.16 188.62 0.002174 1.09 5.41 104.58 0.39

Dawson-Drain Reach 6 164 100-yr 6.79 187.26 188.64 188.24 188.71 0.002225 1.17 6.07 104.88 0.40

Dawson-Drain Reach 6 164 Hazel 4.14 187.26 188.44 188.05 188.48 0.002088 0.95 4.45 104.11 0.37

Dawson-Drain Reach 6 192 2-yr 1.39 187.32 188.15 187.60 188.15 0.000218 0.30 4.76 8.47 0.12

Dawson-Drain Reach 6 192 5-yr 2.09 187.32 188.25 187.66 188.26 0.000299 0.38 5.69 9.10 0.14

Dawson-Drain Reach 6 192 10-yr 3.07 187.32 188.38 187.74 188.39 0.000359 0.46 7.07 97.66 0.16

Dawson-Drain Reach 6 192 25-yr 4.55 187.32 188.53 187.84 188.55 0.000441 0.57 8.65 98.65 0.18

Dawson-Drain Reach 6 192 50-yr 5.66 187.32 188.63 187.90 188.65 0.000491 0.64 9.70 99.27 0.20

Dawson-Drain Reach 6 192 100-yr 6.79 187.32 188.72 187.96 188.74 0.000535 0.70 10.70 99.98 0.21

Dawson-Drain Reach 6 192 Hazel 4.14 187.32 188.49 187.81 188.51 0.000420 0.54 8.24 98.43 0.18

Dawson-Drain Reach 5 3 2-yr 1.36 187.34 188.15 187.64 188.16 0.000970 0.58 2.33 10.11 0.21

Dawson-Drain Reach 5 3 5-yr 2.04 187.34 188.25 187.73 188.28 0.001443 0.77 2.63 10.90 0.26

Dawson-Drain Reach 5 3 10-yr 3.00 187.34 188.37 187.84 188.42 0.002025 1.00 3.00 12.43 0.32

Dawson-Drain Reach 5 3 25-yr 4.46 187.34 188.51 187.98 188.59 0.002938 1.31 3.41 15.41 0.39

Dawson-Drain Reach 5 3 50-yr 5.55 187.34 188.59 188.08 188.71 0.003587 1.52 3.66 17.10 0.44

Dawson-Drain Reach 5 3 100-yr 6.66 187.34 188.73 188.17 188.75 0.000689 0.64 13.31 18.58 0.19

Dawson-Drain Reach 5 3 Hazel 2.32 187.34 188.50 187.76 188.52 0.000822 0.69 3.37 15.17 0.21

Dawson-Drain Reach 5 8 Culvert

Dawson-Drain Reach 5 13 2-yr 1.36 187.54 188.38 187.99 188.40 0.001744 0.68 1.99 5.94 0.27

Dawson-Drain Reach 5 13 5-yr 2.04 187.54 188.63 188.08 188.66 0.001326 0.74 2.75 8.53 0.25

Dawson-Drain Reach 5 13 10-yr 3.00 187.54 188.85 188.18 188.86 0.000739 0.60 8.56 24.23 0.19

Dawson-Drain Reach 5 13 25-yr 4.46 187.54 188.95 188.33 188.97 0.000686 0.58 12.80 24.64 0.18

Dawson-Drain Reach 5 13 50-yr 5.55 187.54 189.01 188.42 189.03 0.000840 0.67 14.20 26.98 0.20

Dawson-Drain Reach 5 13 100-yr 6.66 187.54 189.06 188.51 189.08 0.000980 0.74 15.58 28.81 0.22

Dawson-Drain Reach 5 13 Hazel 2.32 187.54 188.81 188.11 188.82 0.000541 0.50 7.78 24.09 0.16

Dawson-Drain Reach 5 28 2-yr 1.36 187.51 188.42 187.97 188.43 0.001236 0.46 2.99 6.82 0.21

Dawson-Drain Reach 5 28 5-yr 2.04 187.51 188.67 188.06 188.68 0.000638 0.44 5.05 9.68 0.17

Dawson-Drain Reach 5 28 10-yr 3.00 187.51 188.86 188.16 188.87 0.000538 0.47 8.89 22.91 0.16

Dawson-Drain Reach 5 28 25-yr 4.46 187.51 188.96 188.29 188.98 0.000733 0.59 11.28 23.27 0.19

Dawson-Drain Reach 5 28 50-yr 5.55 187.51 189.02 188.36 189.04 0.000888 0.67 12.59 23.46 0.21

Dawson-Drain Reach 5 28 100-yr 6.66 187.51 189.07 188.43 189.09 0.001032 0.75 13.80 23.64 0.23

Dawson-Drain Reach 5 28 Hazel 2.32 187.51 188.82 188.10 188.83 0.000398 0.39 7.95 22.77 0.13

Dawson-Drain Reach 5 29 Bridge

Dawson-Drain Reach 5 30 2-yr 1.36 187.52 188.45 187.99 188.46 0.000938 0.43 3.25 7.33 0.19

Dawson-Drain Reach 5 30 5-yr 2.04 187.52 188.68 188.07 188.69 0.000602 0.44 5.21 9.99 0.16

Dawson-Drain Reach 5 30 10-yr 3.00 187.52 188.86 188.17 188.87 0.000570 0.49 8.32 22.76 0.16

Dawson-Drain Reach 5 30 25-yr 4.46 187.52 188.97 188.29 188.98 0.000783 0.62 10.69 23.12 0.19

Dawson-Drain Reach 5 30 50-yr 5.55 187.52 189.02 188.38 189.04 0.000952 0.71 11.99 23.31 0.22

Dawson-Drain Reach 5 30 100-yr 6.66 187.52 189.08 188.43 189.10 0.001083 0.78 13.32 23.51 0.23

Dawson-Drain Reach 5 30 Hazel 2.32 187.52 188.82 188.11 188.83 0.000406 0.40 7.40 21.24 0.14

Dawson-Drain Reach 5 45 2-yr 1.36 187.57 188.47 188.01 188.47 0.001071 0.41 3.34 7.73 0.20

Dawson-Drain Reach 5 45 5-yr 2.04 187.57 188.69 188.10 188.70 0.000576 0.39 6.05 20.37 0.15

Dawson-Drain Reach 5 45 10-yr 3.00 187.57 188.88 188.20 188.88 0.000438 0.40 10.13 22.17 0.14

Dawson-Drain Reach 5 45 25-yr 4.46 187.57 188.98 188.31 189.00 0.000578 0.50 12.56 22.58 0.17

Dawson-Drain Reach 5 45 50-yr 5.55 187.57 189.04 188.39 189.06 0.000690 0.57 13.93 22.80 0.18

Dawson-Drain Reach 5 45 100-yr 6.66 187.57 189.10 188.46 189.12 0.000778 0.63 15.30 23.04 0.20



HEC-RAS  Plan: Existing Conditions 2 (Continued)

River 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)

Dawson-Drain Reach 5 45 Hazel 2.32 187.57 188.83 188.13 188.84 0.000333 0.34 9.13 22.00 0.12

Dawson-Drain Reach 5 45.5 Bridge

Dawson-Drain Reach 5 46 2-yr 1.36 187.53 188.49 187.99 188.50 0.000740 0.36 3.96 10.18 0.17

Dawson-Drain Reach 5 46 5-yr 2.04 187.53 188.69 188.07 188.70 0.000489 0.37 6.55 20.48 0.14

Dawson-Drain Reach 5 46 10-yr 3.00 187.53 188.88 188.17 188.89 0.000395 0.39 10.58 22.16 0.13

Dawson-Drain Reach 5 46 25-yr 4.46 187.53 188.99 188.29 189.00 0.000528 0.49 13.04 22.56 0.16

Dawson-Drain Reach 5 46 50-yr 5.55 187.53 189.05 188.37 189.06 0.000633 0.56 14.43 22.78 0.18

Dawson-Drain Reach 5 46 100-yr 6.66 187.53 189.11 188.43 189.13 0.000716 0.62 15.83 22.99 0.19

Dawson-Drain Reach 5 46 Hazel 2.32 187.53 188.83 188.10 188.84 0.000298 0.33 9.58 22.00 0.12

Dawson-Drain Reach 5 68 2-yr 1.36 187.51 188.51 187.97 188.51 0.000495 0.34 4.85 15.00 0.14

Dawson-Drain Reach 5 68 5-yr 2.04 187.51 188.70 188.05 188.71 0.000348 0.34 8.51 22.06 0.12

Dawson-Drain Reach 5 68 10-yr 3.00 187.51 188.89 188.15 188.89 0.000295 0.37 12.65 22.91 0.12

Dawson-Drain Reach 5 68 25-yr 4.46 187.51 189.00 188.27 189.01 0.000403 0.46 15.27 23.33 0.14

Dawson-Drain Reach 5 68 50-yr 5.55 187.51 189.06 188.35 189.08 0.000487 0.52 16.77 23.56 0.16

Dawson-Drain Reach 5 68 100-yr 6.66 187.51 189.13 188.42 189.14 0.000555 0.58 18.27 23.79 0.17

Dawson-Drain Reach 5 68 Hazel 2.32 187.51 188.84 188.09 188.84 0.000222 0.31 11.56 22.73 0.10

Dawson-Drain Reach 5 69 Bridge

Dawson-Drain Reach 5 70 2-yr 1.36 187.51 188.51 187.97 188.52 0.000461 0.33 5.08 15.88 0.14

Dawson-Drain Reach 5 70 5-yr 2.04 187.51 188.71 188.05 188.71 0.000326 0.33 8.80 22.25 0.12

Dawson-Drain Reach 5 70 10-yr 3.00 187.51 188.89 188.15 188.90 0.000279 0.36 12.95 22.96 0.11

Dawson-Drain Reach 5 70 25-yr 4.46 187.51 189.01 188.26 189.01 0.000380 0.45 15.61 23.38 0.14

Dawson-Drain Reach 5 70 50-yr 5.55 187.51 189.07 188.33 189.08 0.000459 0.51 17.14 23.62 0.15

Dawson-Drain Reach 5 70 100-yr 6.66 187.51 189.13 188.41 189.15 0.000524 0.56 18.66 23.86 0.16

Dawson-Drain Reach 5 70 Hazel 2.32 187.51 188.84 188.08 188.85 0.000210 0.30 11.84 22.79 0.10

Dawson-Drain Reach 5 87 2-yr 1.36 187.50 188.52 187.89 188.52 0.000246 0.26 7.16 17.37 0.10

Dawson-Drain Reach 5 87 5-yr 2.04 187.50 188.71 187.97 188.72 0.000191 0.27 11.52 23.51 0.09

Dawson-Drain Reach 5 87 10-yr 3.00 187.50 188.90 188.06 188.90 0.000179 0.30 15.87 24.18 0.09

Dawson-Drain Reach 5 87 25-yr 4.46 187.50 189.01 188.17 189.02 0.000252 0.38 18.73 24.79 0.11

Dawson-Drain Reach 5 87 50-yr 5.55 187.50 189.08 188.24 189.09 0.000309 0.43 20.40 25.14 0.13

Dawson-Drain Reach 5 87 100-yr 6.66 187.50 189.15 188.31 189.15 0.000358 0.48 22.07 25.81 0.14

Dawson-Drain Reach 5 87 Hazel 2.32 187.50 188.85 188.00 188.85 0.000133 0.25 14.66 23.93 0.08

Dawson-Drain Reach 5 88.5 Bridge

Dawson-Drain Reach 5 90 2-yr 1.36 187.50 188.52 187.89 188.52 0.000264 0.27 6.86 19.50 0.11

Dawson-Drain Reach 5 90 5-yr 2.04 187.50 188.72 187.97 188.72 0.000199 0.28 11.11 23.37 0.10

Dawson-Drain Reach 5 90 10-yr 3.00 187.50 188.90 188.06 188.90 0.000185 0.30 15.46 24.14 0.09

Dawson-Drain Reach 5 90 25-yr 4.46 187.50 189.02 188.17 189.02 0.000259 0.38 18.33 24.58 0.11

Dawson-Drain Reach 5 90 50-yr 5.55 187.50 189.08 188.24 189.09 0.000316 0.44 19.99 24.91 0.13

Dawson-Drain Reach 5 90 100-yr 6.66 187.50 189.15 188.31 189.16 0.000364 0.49 21.66 25.39 0.14

Dawson-Drain Reach 5 90 Hazel 2.32 187.50 188.85 188.00 188.85 0.000138 0.25 14.24 23.94 0.08

Dawson-Drain Reach 5 99 2-yr 1.36 187.50 188.52 187.93 188.53 0.000310 0.32 6.26 17.05 0.12

Dawson-Drain Reach 5 99 5-yr 2.04 187.50 188.72 188.01 188.72 0.000260 0.34 10.05 22.29 0.11

Dawson-Drain Reach 5 99 10-yr 3.00 187.50 188.90 188.09 188.90 0.000244 0.37 14.17 22.90 0.11

Dawson-Drain Reach 5 99 25-yr 4.46 187.50 189.02 188.21 189.02 0.000341 0.47 16.90 23.25 0.13

Dawson-Drain Reach 5 99 50-yr 5.55 187.50 189.09 188.32 189.09 0.000416 0.53 18.49 23.46 0.15

Dawson-Drain Reach 5 99 100-yr 6.66 187.50 189.15 188.38 189.16 0.000480 0.59 20.06 23.84 0.16

Dawson-Drain Reach 5 99 Hazel 2.32 187.50 188.85 188.03 188.85 0.000182 0.31 13.01 22.69 0.09

Dawson-Drain Reach 5 99.5 Bridge

Dawson-Drain Reach 5 100 2-yr 1.36 187.50 188.52 187.93 188.53 0.000307 0.32 6.33 17.37 0.12

Dawson-Drain Reach 5 100 5-yr 2.04 187.50 188.72 188.01 188.72 0.000252 0.33 10.26 22.26 0.11

Dawson-Drain Reach 5 100 10-yr 3.00 187.50 188.90 188.09 188.91 0.000238 0.37 14.38 22.84 0.11

Dawson-Drain Reach 5 100 25-yr 4.46 187.50 189.02 188.21 189.03 0.000332 0.46 17.14 23.24 0.13

Dawson-Drain Reach 5 100 50-yr 5.55 187.50 189.09 188.32 189.10 0.000405 0.53 18.74 23.55 0.15

Dawson-Drain Reach 5 100 100-yr 6.66 187.50 189.16 188.38 189.17 0.000466 0.59 20.34 23.88 0.16

Dawson-Drain Reach 5 100 Hazel 2.32 187.50 188.85 188.04 188.85 0.000177 0.31 13.21 22.67 0.09

Dawson-Drain Reach 5 106 2-yr 1.36 187.66 188.53 188.02 188.53 0.000517 0.35 4.82 16.35 0.15

Dawson-Drain Reach 5 106 5-yr 2.04 187.66 188.72 188.10 188.73 0.000358 0.35 8.51 21.22 0.13

Dawson-Drain Reach 5 106 10-yr 3.00 187.66 188.90 188.19 188.91 0.000308 0.38 12.46 21.99 0.12

Dawson-Drain Reach 5 106 25-yr 4.46 187.66 189.02 188.31 189.03 0.000413 0.47 15.14 22.86 0.14

Dawson-Drain Reach 5 106 50-yr 5.55 187.66 189.09 188.37 189.10 0.000493 0.53 16.74 23.60 0.16

Dawson-Drain Reach 5 106 100-yr 6.66 187.66 189.16 188.43 189.17 0.000557 0.59 18.40 24.60 0.17

Dawson-Drain Reach 5 106 Hazel 2.32 187.66 188.85 188.13 188.85 0.000236 0.32 11.33 21.76 0.11

Dawson-Drain Reach 5 106.5 Bridge

Dawson-Drain Reach 5 107 2-yr 1.36 187.55 188.53 187.99 188.54 0.000505 0.35 4.44 14.05 0.14

Dawson-Drain Reach 5 107 5-yr 2.04 187.55 188.72 188.08 188.73 0.000383 0.36 7.66 19.83 0.13

Dawson-Drain Reach 5 107 10-yr 3.00 187.55 188.90 188.17 188.91 0.000338 0.39 11.56 22.10 0.13

Dawson-Drain Reach 5 107 25-yr 4.46 187.55 189.02 188.28 189.03 0.000448 0.49 14.26 22.62 0.15

Dawson-Drain Reach 5 107 50-yr 5.55 187.55 189.09 188.35 189.11 0.000531 0.55 15.84 22.92 0.16

Dawson-Drain Reach 5 107 100-yr 6.66 187.55 189.16 188.41 189.18 0.000597 0.61 17.42 23.24 0.18



HEC-RAS  Plan: Existing Conditions 2 (Continued)

River 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)

Dawson-Drain Reach 5 107 Hazel 2.32 187.55 188.85 188.11 188.86 0.000259 0.33 10.41 21.88 0.11

Dawson-Drain Reach 5 124 2-yr 1.36 187.50 188.54 187.93 188.54 0.000325 0.30 6.11 17.08 0.12

Dawson-Drain Reach 5 124 5-yr 2.04 187.50 188.73 188.02 188.73 0.000252 0.31 9.61 19.01 0.11

Dawson-Drain Reach 5 124 10-yr 3.00 187.50 188.91 188.12 188.92 0.000243 0.35 13.13 19.71 0.11

Dawson-Drain Reach 5 124 25-yr 4.46 187.50 189.03 188.24 189.04 0.000339 0.44 15.58 20.18 0.13

Dawson-Drain Reach 5 124 50-yr 5.55 187.50 189.11 188.33 189.12 0.000412 0.51 17.03 20.48 0.15

Dawson-Drain Reach 5 124 100-yr 6.66 187.50 189.18 188.38 189.19 0.000473 0.56 18.46 20.65 0.16

Dawson-Drain Reach 5 124 Hazel 2.32 187.50 188.86 188.05 188.86 0.000182 0.29 12.07 19.50 0.09

Dawson-Drain Reach 5 155 2-yr 1.36 187.40 188.55 187.89 188.55 0.000307 0.28 5.87 13.62 0.11

Dawson-Drain Reach 5 155 5-yr 2.04 187.40 188.74 187.98 188.74 0.000258 0.30 8.70 16.42 0.11

Dawson-Drain Reach 5 155 10-yr 3.00 187.40 188.92 188.08 188.92 0.000253 0.34 11.74 17.08 0.11

Dawson-Drain Reach 5 155 25-yr 4.46 187.40 189.04 188.20 189.05 0.000354 0.44 13.91 17.54 0.13

Dawson-Drain Reach 5 155 50-yr 5.55 187.40 189.12 188.28 189.13 0.000429 0.51 15.21 17.81 0.15

Dawson-Drain Reach 5 155 100-yr 6.66 187.40 189.19 188.37 189.20 0.000494 0.56 16.49 18.07 0.16

Dawson-Drain Reach 5 155 Hazel 2.32 187.40 188.86 188.02 188.87 0.000191 0.29 10.79 16.88 0.09

Dawson-Drain Reach 5 179 2-yr 1.36 187.48 188.56 187.98 188.56 0.000406 0.32 5.24 13.59 0.13

Dawson-Drain Reach 5 179 5-yr 2.04 187.48 188.74 188.07 188.75 0.000327 0.34 7.96 15.11 0.12

Dawson-Drain Reach 5 179 10-yr 3.00 187.48 188.92 188.17 188.93 0.000320 0.39 10.76 15.81 0.12

Dawson-Drain Reach 5 179 25-yr 4.46 187.48 189.05 188.29 189.06 0.000443 0.49 12.81 16.31 0.15

Dawson-Drain Reach 5 179 50-yr 5.55 187.48 189.13 188.38 189.14 0.000535 0.56 14.05 16.60 0.16

Dawson-Drain Reach 5 179 100-yr 6.66 187.48 189.20 188.43 189.22 0.000613 0.63 15.27 16.97 0.18

Dawson-Drain Reach 5 179 Hazel 2.32 187.48 188.87 188.10 188.87 0.000243 0.32 9.86 15.59 0.11

Dawson-Drain Reach 5 193 2-yr 1.36 187.60 188.56 187.93 188.57 0.000274 0.30 5.45 12.62 0.11

Dawson-Drain Reach 5 193 5-yr 2.04 187.60 188.75 188.01 188.75 0.000263 0.34 8.23 16.59 0.11

Dawson-Drain Reach 5 193 10-yr 3.00 187.60 188.93 188.09 188.94 0.000273 0.39 11.30 17.30 0.12

Dawson-Drain Reach 5 193 25-yr 4.46 187.60 189.06 188.20 189.07 0.000384 0.50 13.58 17.82 0.14

Dawson-Drain Reach 5 193 50-yr 5.55 187.60 189.13 188.26 189.15 0.000467 0.58 14.95 18.17 0.16

Dawson-Drain Reach 5 193 100-yr 6.66 187.60 189.21 188.33 189.22 0.000538 0.64 16.31 18.79 0.17

Dawson-Drain Reach 5 193 Hazel 2.32 187.60 188.87 188.03 188.88 0.000205 0.33 10.30 17.07 0.10

Dawson-Drain Reach 5 194 Bridge

Dawson-Drain Reach 5 195 2-yr 1.36 187.53 188.57 188.01 188.58 0.000549 0.36 4.40 14.11 0.15

Dawson-Drain Reach 5 195 5-yr 2.04 187.53 188.75 188.11 188.76 0.000432 0.38 7.11 15.72 0.14

Dawson-Drain Reach 5 195 10-yr 3.00 187.53 188.93 188.21 188.94 0.000403 0.42 10.01 16.51 0.14

Dawson-Drain Reach 5 195 25-yr 4.46 187.53 189.06 188.33 189.07 0.000534 0.53 12.21 17.09 0.16

Dawson-Drain Reach 5 195 50-yr 5.55 187.53 189.14 188.41 189.15 0.000629 0.60 13.54 17.42 0.18

Dawson-Drain Reach 5 195 100-yr 6.66 187.53 189.21 188.49 189.23 0.000707 0.66 14.86 17.75 0.19

Dawson-Drain Reach 5 195 Hazel 2.32 187.53 188.87 188.14 188.88 0.000312 0.36 9.05 16.25 0.12

Dawson-Drain Reach 5 199 2-yr 1.36 187.53 188.58 188.00 188.58 0.000421 0.31 4.99 13.10 0.13

Dawson-Drain Reach 5 199 5-yr 2.04 187.53 188.75 188.09 188.76 0.000350 0.34 7.74 17.20 0.12

Dawson-Drain Reach 5 199 10-yr 3.00 187.53 188.93 188.18 188.94 0.000326 0.38 10.91 17.94 0.12

Dawson-Drain Reach 5 199 25-yr 4.46 187.53 189.07 188.30 189.08 0.000430 0.47 13.32 18.49 0.15

Dawson-Drain Reach 5 199 50-yr 5.55 187.53 189.14 188.37 189.16 0.000506 0.54 14.78 18.82 0.16

Dawson-Drain Reach 5 199 100-yr 6.66 187.53 189.22 188.45 189.23 0.000567 0.60 16.22 19.13 0.17

Dawson-Drain Reach 5 199 Hazel 2.32 187.53 188.87 188.12 188.88 0.000254 0.32 9.85 17.70 0.11

Dawson-Drain Reach 5 215 2-yr 1.36 187.60 188.58 188.00 188.59 0.000441 0.37 3.68 10.04 0.14

Dawson-Drain Reach 5 215 5-yr 2.04 187.60 188.76 188.09 188.76 0.000356 0.36 6.72 12.12 0.13

Dawson-Drain Reach 5 215 10-yr 3.00 187.60 188.94 188.18 188.94 0.000308 0.38 12.11 24.98 0.12

Dawson-Drain Reach 5 215 25-yr 4.46 187.60 189.07 188.28 189.08 0.000386 0.46 15.52 25.58 0.14

Dawson-Drain Reach 5 215 50-yr 5.55 187.60 189.15 188.35 189.16 0.000441 0.52 17.59 25.95 0.15

Dawson-Drain Reach 5 215 100-yr 6.66 187.60 189.23 188.41 189.24 0.000489 0.57 19.63 27.89 0.16

Dawson-Drain Reach 5 215 Hazel 2.32 187.60 188.88 188.12 188.88 0.000245 0.32 10.61 24.70 0.11

Dawson-Drain Reach 5 219 Culvert

Dawson-Drain Reach 5 224 2-yr 1.36 187.68 188.70 188.14 188.71 0.000480 0.32 4.81 13.41 0.14

Dawson-Drain Reach 5 224 5-yr 2.04 187.68 188.83 188.23 188.83 0.000529 0.37 7.09 22.57 0.15

Dawson-Drain Reach 5 224 10-yr 3.00 187.68 188.95 188.32 188.96 0.000566 0.42 9.87 23.17 0.16

Dawson-Drain Reach 5 224 25-yr 4.46 187.68 189.08 188.43 189.09 0.000620 0.49 13.50 27.50 0.17

Dawson-Drain Reach 5 224 50-yr 5.55 187.68 189.16 188.50 189.17 0.000661 0.53 15.66 27.50 0.18

Dawson-Drain Reach 5 224 100-yr 6.66 187.68 189.24 188.56 189.25 0.000671 0.57 17.87 27.50 0.18

Dawson-Drain Reach 5 224 Hazel 2.32 187.68 188.89 188.26 188.89 0.000486 0.37 8.45 22.85 0.14

Dawson-Drain Reach 5 229 2-yr 1.36 187.56 188.71 187.87 188.71 0.000131 0.22 6.86 12.87 0.08

Dawson-Drain Reach 5 229 5-yr 2.04 187.56 188.83 187.95 188.84 0.000176 0.28 8.68 18.02 0.09

Dawson-Drain Reach 5 229 10-yr 3.00 187.56 188.95 188.04 188.96 0.000236 0.35 11.33 23.21 0.11

Dawson-Drain Reach 5 229 25-yr 4.46 187.56 189.08 188.15 189.09 0.000321 0.44 14.35 24.00 0.13

Dawson-Drain Reach 5 229 50-yr 5.55 187.56 189.16 188.22 189.17 0.000377 0.49 16.25 24.55 0.14

Dawson-Drain Reach 5 229 100-yr 6.66 187.56 189.24 188.28 189.25 0.000416 0.54 18.21 24.55 0.15

Dawson-Drain Reach 5 229 Hazel 2.32 187.56 188.89 187.98 188.90 0.000183 0.29 9.90 22.91 0.09

Dawson-Drain Reach 5 260 2-yr 1.36 187.45 188.71 187.90 188.71 0.000177 0.23 6.90 15.92 0.09

Dawson-Drain Reach 5 260 5-yr 2.04 187.45 188.84 187.99 188.84 0.000218 0.27 9.54 22.14 0.10

Dawson-Drain Reach 5 260 10-yr 3.00 187.45 188.96 188.09 188.96 0.000268 0.32 12.29 22.62 0.11

Dawson-Drain Reach 5 260 25-yr 4.46 187.45 189.09 188.21 189.10 0.000336 0.40 15.29 23.16 0.13
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River 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)

Dawson-Drain Reach 5 260 50-yr 5.55 187.45 189.17 188.28 189.18 0.000382 0.45 17.28 25.60 0.14

Dawson-Drain Reach 5 260 100-yr 6.66 187.45 189.25 188.35 189.26 0.000409 0.48 19.36 25.60 0.14

Dawson-Drain Reach 5 260 Hazel 2.32 187.45 188.90 188.02 188.90 0.000216 0.28 10.86 22.37 0.10

Dawson-Drain Reach 5 275 2-yr 1.36 187.48 188.71 187.90 188.71 0.000090 0.16 11.34 30.93 0.06

Dawson-Drain Reach 5 275 5-yr 2.04 187.48 188.84 187.98 188.84 0.000096 0.18 15.42 31.60 0.07

Dawson-Drain Reach 5 275 10-yr 3.00 187.48 188.97 188.07 188.97 0.000114 0.22 19.35 31.60 0.07

Dawson-Drain Reach 5 275 25-yr 4.46 187.48 189.10 188.17 189.10 0.000146 0.27 23.56 31.60 0.09

Dawson-Drain Reach 5 275 50-yr 5.55 187.48 189.18 188.23 189.18 0.000168 0.31 26.13 31.60 0.09

Dawson-Drain Reach 5 275 100-yr 6.66 187.48 189.26 188.29 189.27 0.000182 0.34 28.73 31.60 0.10

Dawson-Drain Reach 5 275 Hazel 2.32 187.48 188.90 188.01 188.90 0.000093 0.19 17.30 31.60 0.07

Dawson-Drain Reach 5 278 Bridge

Dawson-Drain Reach 5 281 2-yr 1.36 187.57 188.71 188.07 188.72 0.000251 0.25 8.31 28.33 0.10

Dawson-Drain Reach 5 281 5-yr 2.04 187.57 188.84 188.16 188.85 0.000232 0.27 12.02 29.00 0.10

Dawson-Drain Reach 5 281 10-yr 3.00 187.57 188.97 188.26 188.97 0.000250 0.31 15.66 29.47 0.11

Dawson-Drain Reach 5 281 25-yr 4.46 187.57 189.10 188.38 189.11 0.000296 0.38 19.63 30.16 0.12

Dawson-Drain Reach 5 281 50-yr 5.55 187.57 189.18 188.45 189.19 0.000328 0.42 22.19 32.20 0.13

Dawson-Drain Reach 5 281 100-yr 6.66 187.57 189.26 188.52 189.27 0.000345 0.45 24.85 32.20 0.13

Dawson-Drain Reach 5 281 Hazel 2.32 187.57 188.90 188.19 188.90 0.000213 0.28 13.75 29.23 0.10

Dawson-Drain Reach 5 287 2-yr 1.36 187.77 188.71 188.21 188.72 0.000423 0.32 6.24 24.63 0.13

Dawson-Drain Reach 5 287 5-yr 2.04 187.77 188.84 188.29 188.85 0.000381 0.35 9.45 25.09 0.13

Dawson-Drain Reach 5 287 10-yr 3.00 187.77 188.97 188.37 188.97 0.000401 0.40 12.60 25.54 0.14

Dawson-Drain Reach 5 287 25-yr 4.46 187.77 189.10 188.48 189.11 0.000466 0.47 16.04 26.01 0.15

Dawson-Drain Reach 5 287 50-yr 5.55 187.77 189.18 188.57 189.19 0.000510 0.52 18.17 26.30 0.16

Dawson-Drain Reach 5 287 100-yr 6.66 187.77 189.27 188.65 189.28 0.000533 0.55 20.72 28.80 0.16

Dawson-Drain Reach 5 287 Hazel 2.32 187.77 188.90 188.31 188.91 0.000346 0.35 10.94 25.30 0.12

Dawson-Drain Reach 5 287.5 Bridge

Dawson-Drain Reach 5 288 2-yr 1.36 187.83 188.72 188.25 188.72 0.000507 0.34 5.76 24.04 0.14

Dawson-Drain Reach 5 288 5-yr 2.04 187.83 188.85 188.32 188.85 0.000441 0.36 8.90 24.50 0.14

Dawson-Drain Reach 5 288 10-yr 3.00 187.83 188.97 188.41 188.98 0.000453 0.41 11.99 24.94 0.14

Dawson-Drain Reach 5 288 25-yr 4.46 187.83 189.10 188.51 189.11 0.000516 0.48 15.36 25.41 0.16

Dawson-Drain Reach 5 288 50-yr 5.55 187.83 189.19 188.59 189.20 0.000562 0.53 17.46 25.92 0.17

Dawson-Drain Reach 5 288 100-yr 6.66 187.83 189.27 188.70 189.28 0.000582 0.57 19.98 28.30 0.17

Dawson-Drain Reach 5 288 Hazel 2.32 187.83 188.90 188.35 188.91 0.000396 0.36 10.36 24.71 0.13

Dawson-Drain Reach 5 301 2-yr 1.36 187.80 188.72 188.13 188.73 0.000260 0.26 7.33 20.27 0.10

Dawson-Drain Reach 5 301 5-yr 2.04 187.80 188.85 188.20 188.86 0.000266 0.30 9.97 20.82 0.11

Dawson-Drain Reach 5 301 10-yr 3.00 187.80 188.98 188.29 188.98 0.000308 0.35 12.61 21.54 0.12

Dawson-Drain Reach 5 301 25-yr 4.46 187.80 189.11 188.40 189.12 0.000384 0.43 15.57 22.31 0.14

Dawson-Drain Reach 5 301 50-yr 5.55 187.80 189.19 188.47 189.20 0.000435 0.49 17.57 24.20 0.15

Dawson-Drain Reach 5 301 100-yr 6.66 187.80 189.28 188.56 189.29 0.000467 0.53 19.57 24.20 0.15

Dawson-Drain Reach 5 301 Hazel 2.32 187.80 188.91 188.23 188.91 0.000255 0.31 11.20 21.13 0.11

Dawson-Drain Reach 5 302.5 Bridge

Dawson-Drain Reach 5 304 2-yr 1.36 187.80 188.73 188.13 188.73 0.000255 0.26 7.19 18.24 0.10

Dawson-Drain Reach 5 304 5-yr 2.04 187.80 188.85 188.21 188.86 0.000271 0.30 9.74 20.30 0.11

Dawson-Drain Reach 5 304 10-yr 3.00 187.80 188.98 188.29 188.98 0.000315 0.36 12.32 21.00 0.12

Dawson-Drain Reach 5 304 25-yr 4.46 187.80 189.11 188.40 189.12 0.000393 0.44 15.22 21.81 0.14

Dawson-Drain Reach 5 304 50-yr 5.55 187.80 189.20 188.47 189.21 0.000446 0.49 17.14 23.60 0.15

Dawson-Drain Reach 5 304 100-yr 6.66 187.80 189.28 188.56 189.29 0.000480 0.54 19.11 23.60 0.16

Dawson-Drain Reach 5 304 Hazel 2.32 187.80 188.91 188.23 188.92 0.000261 0.31 10.93 20.60 0.11

Dawson-Drain Reach 5 330 2-yr 1.36 187.60 188.73 187.98 188.74 0.000183 0.20 7.04 15.26 0.09

Dawson-Drain Reach 5 330 5-yr 2.04 187.60 188.86 188.06 188.87 0.000198 0.24 9.37 18.18 0.09

Dawson-Drain Reach 5 330 10-yr 3.00 187.60 188.99 188.15 188.99 0.000235 0.29 11.70 18.71 0.10

Dawson-Drain Reach 5 330 25-yr 4.46 187.60 189.13 188.28 189.13 0.000298 0.37 14.32 19.30 0.12

Dawson-Drain Reach 5 330 50-yr 5.55 187.60 189.21 188.35 189.22 0.000340 0.42 15.97 19.69 0.13

Dawson-Drain Reach 5 330 100-yr 6.66 187.60 189.30 188.40 189.31 0.000370 0.46 17.67 20.76 0.14

Dawson-Drain Reach 5 330 Hazel 2.32 187.60 188.92 188.09 188.92 0.000194 0.25 10.42 18.42 0.09

Dawson-Drain Reach 5 356 2-yr 1.36 187.70 188.74 188.06 188.74 0.000202 0.19 7.43 18.10 0.09

Dawson-Drain Reach 5 356 5-yr 2.04 187.70 188.87 188.13 188.87 0.000197 0.22 9.80 18.51 0.09

Dawson-Drain Reach 5 356 10-yr 3.00 187.70 189.00 188.22 189.00 0.000221 0.26 12.19 18.97 0.10

Dawson-Drain Reach 5 356 25-yr 4.46 187.70 189.14 188.34 189.14 0.000268 0.33 14.89 19.52 0.11

Dawson-Drain Reach 5 356 50-yr 5.55 187.70 189.22 188.42 189.23 0.000300 0.37 16.58 19.86 0.12

Dawson-Drain Reach 5 356 100-yr 6.66 187.70 189.31 188.47 189.32 0.000322 0.40 18.29 20.19 0.13

Dawson-Drain Reach 5 356 Hazel 2.32 187.70 188.93 188.16 188.93 0.000188 0.23 10.87 18.69 0.09

Dawson-Drain Reach 5 357 Bridge

Dawson-Drain Reach 5 358 2-yr 1.36 187.70 188.74 188.06 188.74 0.000189 0.18 7.60 18.18 0.08

Dawson-Drain Reach 5 358 5-yr 2.04 187.70 188.87 188.13 188.87 0.000186 0.21 9.97 18.60 0.09

Dawson-Drain Reach 5 358 10-yr 3.00 187.70 189.00 188.22 189.00 0.000208 0.26 12.38 19.05 0.10

Dawson-Drain Reach 5 358 25-yr 4.46 187.70 189.14 188.35 189.14 0.000253 0.32 15.09 19.64 0.11

Dawson-Drain Reach 5 358 50-yr 5.55 187.70 189.23 188.42 189.23 0.000284 0.36 16.80 20.02 0.12

Dawson-Drain Reach 5 358 100-yr 6.66 187.70 189.31 188.48 189.32 0.000305 0.39 18.53 20.47 0.12
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River 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
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Dawson-Drain Reach 5 358 Hazel 2.32 187.70 188.93 188.16 188.93 0.000177 0.22 11.05 18.80 0.09

Dawson-Drain Reach 5 380 2-yr 1.36 187.59 188.75 188.04 188.75 0.000230 0.22 6.34 14.17 0.10

Dawson-Drain Reach 5 380 5-yr 2.04 187.59 188.87 188.12 188.88 0.000243 0.26 8.56 17.95 0.10

Dawson-Drain Reach 5 380 10-yr 3.00 187.59 189.00 188.22 189.01 0.000281 0.32 10.90 18.57 0.11

Dawson-Drain Reach 5 380 25-yr 4.46 187.59 189.14 188.34 189.15 0.000345 0.39 13.57 19.31 0.13

Dawson-Drain Reach 5 380 50-yr 5.55 187.59 189.23 188.45 189.24 0.000388 0.44 15.33 20.60 0.14

Dawson-Drain Reach 5 380 100-yr 6.66 187.59 189.32 188.51 189.33 0.000416 0.48 17.10 20.60 0.15

Dawson-Drain Reach 5 380 Hazel 2.32 187.59 188.93 188.15 188.94 0.000236 0.27 9.60 18.23 0.10

Dawson-Drain Reach 5 427 2-yr 1.36 187.72 188.76 188.21 188.76 0.000481 0.32 5.41 15.48 0.14

Dawson-Drain Reach 5 427 5-yr 2.04 187.72 188.89 188.30 188.89 0.000464 0.36 7.44 15.95 0.14

Dawson-Drain Reach 5 427 10-yr 3.00 187.72 189.02 188.39 189.03 0.000507 0.42 9.55 16.41 0.15

Dawson-Drain Reach 5 427 25-yr 4.46 187.72 189.16 188.52 189.17 0.000599 0.51 11.95 16.99 0.17

Dawson-Drain Reach 5 427 50-yr 5.55 187.72 189.25 188.59 189.27 0.000661 0.57 13.48 17.40 0.18

Dawson-Drain Reach 5 427 100-yr 6.66 187.72 189.34 188.69 189.35 0.000702 0.62 15.01 17.80 0.19

Dawson-Drain Reach 5 427 Hazel 2.32 187.72 188.95 188.33 188.95 0.000441 0.37 8.36 16.15 0.14

Dawson-Drain Reach 5 490 2-yr 1.36 187.56 188.78 188.04 188.79 0.000275 0.23 5.93 11.75 0.10

Dawson-Drain Reach 5 490 5-yr 2.04 187.56 188.91 188.12 188.92 0.000301 0.27 7.79 16.06 0.11

Dawson-Drain Reach 5 490 10-yr 3.00 187.56 189.05 188.22 189.05 0.000325 0.32 10.20 17.90 0.12

Dawson-Drain Reach 5 490 25-yr 4.46 187.56 189.20 188.34 189.20 0.000374 0.39 12.87 17.90 0.13

Dawson-Drain Reach 5 490 50-yr 5.55 187.56 189.29 188.41 189.30 0.000408 0.43 14.53 17.90 0.14

Dawson-Drain Reach 5 490 100-yr 6.66 187.56 189.38 188.49 189.39 0.000431 0.47 16.13 17.90 0.15

Dawson-Drain Reach 5 490 Hazel 2.32 187.56 188.97 188.16 188.97 0.000287 0.28 8.82 17.90 0.11

Dawson-Drain Reach 5 491 Bridge

Dawson-Drain Reach 5 492 2-yr 1.36 187.58 188.79 188.06 188.79 0.000307 0.23 5.90 12.58 0.11

Dawson-Drain Reach 5 492 5-yr 2.04 187.58 188.92 188.14 188.92 0.000312 0.27 7.81 15.96 0.11

Dawson-Drain Reach 5 492 10-yr 3.00 187.58 189.05 188.24 189.05 0.000330 0.32 10.21 17.80 0.12

Dawson-Drain Reach 5 492 25-yr 4.46 187.58 189.20 188.36 189.21 0.000376 0.38 12.87 17.80 0.13

Dawson-Drain Reach 5 492 50-yr 5.55 187.58 189.29 188.43 189.30 0.000408 0.43 14.52 17.80 0.14

Dawson-Drain Reach 5 492 100-yr 6.66 187.58 189.38 188.51 189.39 0.000429 0.46 16.11 17.80 0.15

Dawson-Drain Reach 5 492 Hazel 2.32 187.58 188.97 188.17 188.98 0.000296 0.28 8.84 17.80 0.11

Dawson-Drain Reach 5 517 2-yr 1.36 187.72 188.80 188.19 188.80 0.000424 0.29 4.63 8.84 0.13

Dawson-Drain Reach 5 517 5-yr 2.04 187.72 188.93 188.27 188.93 0.000467 0.35 6.18 13.72 0.14

Dawson-Drain Reach 5 517 10-yr 3.00 187.72 189.06 188.36 189.07 0.000514 0.41 8.22 17.59 0.15

Dawson-Drain Reach 5 517 25-yr 4.46 187.72 189.21 188.48 189.22 0.000578 0.49 10.87 17.60 0.16

Dawson-Drain Reach 5 517 50-yr 5.55 187.72 189.30 188.55 189.32 0.000619 0.55 12.52 17.60 0.17

Dawson-Drain Reach 5 517 100-yr 6.66 187.72 189.39 188.61 189.41 0.000645 0.59 14.10 17.60 0.18

Dawson-Drain Reach 5 517 Hazel 2.32 187.72 188.98 188.30 188.99 0.000453 0.36 6.96 14.58 0.14

Dawson-Drain Reach 5 551 2-yr 1.36 187.70 188.81 188.11 188.81 0.000196 0.21 6.50 11.55 0.09

Dawson-Drain Reach 5 551 5-yr 2.04 187.70 188.94 188.18 188.94 0.000232 0.25 8.12 12.88 0.10

Dawson-Drain Reach 5 551 10-yr 3.00 187.70 189.07 188.27 189.08 0.000281 0.30 10.25 19.38 0.11

Dawson-Drain Reach 5 551 25-yr 4.46 187.70 189.23 188.37 189.23 0.000322 0.37 13.30 19.90 0.12

Dawson-Drain Reach 5 551 50-yr 5.55 187.70 189.32 188.43 189.33 0.000348 0.41 15.19 19.90 0.13

Dawson-Drain Reach 5 551 100-yr 6.66 187.70 189.41 188.49 189.42 0.000365 0.44 17.01 19.90 0.14

Dawson-Drain Reach 5 551 Hazel 2.32 187.70 188.99 188.21 189.00 0.000247 0.26 8.85 13.95 0.10

Dawson-Drain Reach 5 584 2-yr 1.36 187.67 188.81 188.09 188.82 0.000243 0.25 5.61 24.93 0.10

Dawson-Drain Reach 5 584 5-yr 2.04 187.67 188.95 188.18 188.95 0.000279 0.31 7.28 25.49 0.11

Dawson-Drain Reach 5 584 10-yr 3.00 187.67 189.08 188.27 189.09 0.000257 0.33 13.30 27.80 0.11

Dawson-Drain Reach 5 584 25-yr 4.46 187.67 189.24 188.39 189.24 0.000287 0.39 17.84 29.40 0.12

Dawson-Drain Reach 5 584 50-yr 5.55 187.67 189.34 188.46 189.34 0.000305 0.42 20.69 29.40 0.12

Dawson-Drain Reach 5 584 100-yr 6.66 187.67 189.43 188.53 189.44 0.000317 0.45 23.40 29.40 0.13

Dawson-Drain Reach 5 584 Hazel 2.32 187.67 189.00 188.21 189.01 0.000231 0.29 11.10 26.30 0.10

Dawson-Drain Reach 5 593 2-yr 1.36 188.03 188.81 188.38 188.82 0.000747 0.42 3.34 12.65 0.17

Dawson-Drain Reach 5 593 5-yr 2.04 188.03 188.95 188.45 188.95 0.000396 0.34 9.99 29.11 0.13

Dawson-Drain Reach 5 593 10-yr 3.00 188.03 189.09 188.53 189.09 0.000370 0.37 14.01 29.50 0.13

Dawson-Drain Reach 5 593 25-yr 4.46 188.03 189.24 188.64 189.25 0.000379 0.42 18.60 29.50 0.14

Dawson-Drain Reach 5 593 50-yr 5.55 188.03 189.34 188.70 189.35 0.000390 0.45 21.46 29.50 0.14

Dawson-Drain Reach 5 593 100-yr 6.66 188.03 189.43 188.76 189.44 0.000396 0.48 24.19 29.50 0.14

Dawson-Drain Reach 5 593 Hazel 2.32 188.03 189.00 188.48 189.01 0.000360 0.34 11.60 29.50 0.13

Dawson-Drain Reach 5 605 Culvert

Dawson-Drain Reach 5 613 2-yr 1.36 187.68 188.90 188.26 188.90 0.000096 0.15 12.35 32.98 0.06

Dawson-Drain Reach 5 613 5-yr 2.04 187.68 188.98 188.32 188.98 0.000119 0.18 17.79 47.59 0.07

Dawson-Drain Reach 5 613 10-yr 3.00 187.68 189.09 188.39 189.09 0.000135 0.21 22.97 47.59 0.08

Dawson-Drain Reach 5 613 25-yr 4.46 187.68 189.25 188.48 189.25 0.000140 0.24 30.43 47.59 0.08

Dawson-Drain Reach 5 613 50-yr 5.55 187.68 189.34 188.53 189.35 0.000146 0.27 34.98 47.59 0.08

Dawson-Drain Reach 5 613 100-yr 6.66 187.68 189.44 188.59 189.44 0.000148 0.29 39.44 47.59 0.09

Dawson-Drain Reach 5 613 Hazel 2.32 187.68 189.02 188.34 189.02 0.000126 0.19 19.36 47.59 0.07

Dawson-Drain Reach 5 666 2-yr 1.36 187.60 188.91 188.16 188.91 0.000008 0.05 70.92 198.70 0.02

Dawson-Drain Reach 5 666 5-yr 2.04 187.60 188.99 188.25 188.99 0.000009 0.06 86.82 198.70 0.02

Dawson-Drain Reach 5 666 10-yr 3.00 187.60 189.10 188.36 189.10 0.000010 0.06 108.60 198.70 0.02

Dawson-Drain Reach 5 666 25-yr 4.46 187.60 189.25 188.48 189.25 0.000010 0.07 139.83 198.70 0.02
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River 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)

Dawson-Drain Reach 5 666 50-yr 5.55 187.60 189.35 188.56 189.35 0.000010 0.07 158.95 198.70 0.02

Dawson-Drain Reach 5 666 100-yr 6.66 187.60 189.44 188.64 189.44 0.000010 0.08 177.66 198.70 0.02

Dawson-Drain Reach 5 666 Hazel 2.32 187.60 189.02 188.29 189.02 0.000010 0.06 93.43 198.70 0.02

Dawson-Drain Reach 5 691 2-yr 1.36 187.55 188.91 188.00 188.91 0.000022 0.09 43.04 98.90 0.03

Dawson-Drain Reach 5 691 5-yr 2.04 187.55 188.99 188.08 188.99 0.000005 0.04 129.45 283.40 0.02

Dawson-Drain Reach 5 691 10-yr 3.00 187.55 189.10 188.18 189.10 0.000005 0.05 160.52 283.40 0.02

Dawson-Drain Reach 5 691 25-yr 4.46 187.55 189.25 188.28 189.25 0.000005 0.06 205.08 283.40 0.02

Dawson-Drain Reach 5 691 50-yr 5.55 187.55 189.35 188.35 189.35 0.000006 0.06 232.34 283.40 0.02

Dawson-Drain Reach 5 691 100-yr 6.66 187.55 189.44 188.40 189.44 0.000006 0.06 259.04 283.40 0.02

Dawson-Drain Reach 5 691 Hazel 2.32 187.55 189.02 188.11 189.02 0.000005 0.05 138.89 283.40 0.02

Dawson-Drain Reach 5 715 2-yr 1.36 187.69 188.91 188.14 188.91 0.000016 0.07 46.36 137.42 0.03

Dawson-Drain Reach 5 715 5-yr 2.04 187.69 188.99 188.24 188.99 0.000021 0.09 57.89 149.22 0.03

Dawson-Drain Reach 5 715 10-yr 3.00 187.69 189.10 188.36 189.10 0.000006 0.05 171.65 334.90 0.02

Dawson-Drain Reach 5 715 25-yr 4.46 187.69 189.25 188.44 189.25 0.000006 0.06 224.30 334.90 0.02

Dawson-Drain Reach 5 715 50-yr 5.55 187.69 189.35 188.46 189.35 0.000006 0.06 256.52 334.90 0.02

Dawson-Drain Reach 5 715 100-yr 6.66 187.69 189.44 188.52 189.44 0.000006 0.06 288.07 334.90 0.02

Dawson-Drain Reach 5 715 Hazel 2.32 187.69 189.02 188.30 189.02 0.000021 0.09 62.90 150.93 0.03

Dawson-Drain Reach 5 749 2-yr 1.36 187.60 188.91 188.06 188.91 0.000013 0.06 48.82 128.88 0.02

Dawson-Drain Reach 5 749 5-yr 2.04 187.60 188.99 188.20 188.99 0.000017 0.08 59.21 131.70 0.03

Dawson-Drain Reach 5 749 10-yr 3.00 187.60 189.10 188.29 189.10 0.000005 0.05 193.86 370.16 0.02

Dawson-Drain Reach 5 749 25-yr 4.46 187.60 189.25 188.37 189.25 0.000005 0.05 253.59 386.20 0.02

Dawson-Drain Reach 5 749 50-yr 5.55 187.60 189.35 188.42 189.35 0.000005 0.05 290.74 386.20 0.02

Dawson-Drain Reach 5 749 100-yr 6.66 187.60 189.44 188.45 189.44 0.000005 0.05 327.11 386.20 0.02

Dawson-Drain Reach 5 749 Hazel 2.32 187.60 189.02 188.24 189.02 0.000007 0.05 136.15 265.46 0.02

Dawson-Drain Reach 5 750 Bridge

Dawson-Drain Reach 5 751 2-yr 1.36 187.60 188.91 188.09 188.91 0.000013 0.06 49.50 128.45 0.02

Dawson-Drain Reach 5 751 5-yr 2.04 187.60 188.99 188.23 188.99 0.000016 0.07 59.86 130.69 0.03

Dawson-Drain Reach 5 751 10-yr 3.00 187.60 189.10 188.31 189.10 0.000005 0.05 194.23 370.33 0.02

Dawson-Drain Reach 5 751 25-yr 4.46 187.60 189.25 188.40 189.25 0.000005 0.05 253.73 386.50 0.02

Dawson-Drain Reach 5 751 50-yr 5.55 187.60 189.35 188.44 189.35 0.000005 0.05 290.94 386.90 0.02

Dawson-Drain Reach 5 751 100-yr 6.66 187.60 189.44 188.47 189.44 0.000005 0.05 327.39 386.90 0.02

Dawson-Drain Reach 5 751 Hazel 2.32 187.60 189.02 188.26 189.02 0.000006 0.05 137.36 264.75 0.02

Dawson-Drain Reach 5 772 2-yr 1.36 187.73 188.91 188.18 188.91 0.000022 0.08 40.83 127.99 0.03

Dawson-Drain Reach 5 772 5-yr 2.04 187.73 188.99 188.32 188.99 0.000026 0.09 51.12 129.78 0.03

Dawson-Drain Reach 5 772 10-yr 3.00 187.73 189.10 188.38 189.10 0.000008 0.06 155.38 268.23 0.02

Dawson-Drain Reach 5 772 25-yr 4.46 187.73 189.25 188.46 189.25 0.000006 0.05 243.22 382.87 0.02

Dawson-Drain Reach 5 772 50-yr 5.55 187.73 189.35 188.50 189.35 0.000006 0.06 280.35 390.39 0.02

Dawson-Drain Reach 5 772 100-yr 6.66 187.73 189.44 188.54 189.44 0.000005 0.06 317.34 392.87 0.02

Dawson-Drain Reach 5 772 Hazel 2.32 187.73 189.02 188.34 189.02 0.000008 0.05 135.09 266.56 0.02

Dawson-Drain Reach 5 774 Bridge

Dawson-Drain Reach 5 775 2-yr 1.36 187.75 188.91 188.18 188.91 0.000027 0.09 37.67 123.76 0.03

Dawson-Drain Reach 5 775 5-yr 2.04 187.75 188.99 188.30 188.99 0.000031 0.10 47.77 128.64 0.04

Dawson-Drain Reach 5 775 10-yr 3.00 187.75 189.10 188.39 189.10 0.000008 0.06 152.87 267.71 0.02

Dawson-Drain Reach 5 775 25-yr 4.46 187.75 189.25 188.47 189.25 0.000006 0.05 242.03 382.38 0.02

Dawson-Drain Reach 5 775 50-yr 5.55 187.75 189.35 188.51 189.35 0.000006 0.06 279.26 392.90 0.02

Dawson-Drain Reach 5 775 100-yr 6.66 187.75 189.44 188.55 189.44 0.000005 0.06 316.27 392.90 0.02

Dawson-Drain Reach 5 775 Hazel 2.32 187.75 189.02 188.34 189.02 0.000008 0.05 132.60 266.11 0.02

Dawson-Drain Reach 5 810 2-yr 1.36 187.83 188.91 188.24 188.91 0.000028 0.09 36.89 128.24 0.03

Dawson-Drain Reach 5 810 5-yr 2.04 187.83 188.99 188.33 188.99 0.000032 0.10 47.30 131.98 0.04

Dawson-Drain Reach 5 810 10-yr 3.00 187.83 189.10 188.39 189.10 0.000031 0.11 61.69 134.68 0.04

Dawson-Drain Reach 5 810 25-yr 4.46 187.83 189.25 188.45 189.25 0.000005 0.05 254.61 406.41 0.02

Dawson-Drain Reach 5 810 50-yr 5.55 187.83 189.35 188.50 189.35 0.000005 0.05 294.01 410.30 0.02

Dawson-Drain Reach 5 810 100-yr 6.66 187.83 189.44 188.55 189.44 0.000005 0.06 332.66 410.30 0.02

Dawson-Drain Reach 5 810 Hazel 2.32 187.83 189.02 188.35 189.02 0.000032 0.10 51.56 132.30 0.04

Dawson-Drain Reach 5 842 2-yr 1.36 187.23 188.91 187.73 188.91 0.000007 0.06 91.76 188.07 0.02

Dawson-Drain Reach 5 842 5-yr 2.04 187.23 188.99 187.83 188.99 0.000010 0.07 106.84 188.87 0.02

Dawson-Drain Reach 5 842 10-yr 3.00 187.23 189.10 187.94 189.10 0.000013 0.09 127.33 189.48 0.02

Dawson-Drain Reach 5 842 25-yr 4.46 187.23 189.25 188.08 189.25 0.000003 0.05 310.65 433.00 0.01

Dawson-Drain Reach 5 842 50-yr 5.55 187.23 189.35 188.17 189.35 0.000003 0.05 352.31 433.00 0.01

Dawson-Drain Reach 5 842 100-yr 6.66 187.23 189.44 188.25 189.44 0.000003 0.05 393.09 433.00 0.01

Dawson-Drain Reach 5 842 Hazel 2.32 187.23 189.02 187.86 189.02 0.000011 0.08 112.94 189.10 0.02

Dawson-Drain Reach 5 876 2-yr 1.36 187.35 188.91 187.68 188.91 0.000005 0.05 107.57 231.33 0.02

Dawson-Drain Reach 5 876 5-yr 2.04 187.35 188.99 187.75 188.99 0.000007 0.07 126.15 232.27 0.02

Dawson-Drain Reach 5 876 10-yr 3.00 187.35 189.10 187.84 189.10 0.000009 0.08 151.39 233.68 0.02

Dawson-Drain Reach 5 876 25-yr 4.46 187.35 189.25 187.96 189.25 0.000002 0.04 344.43 474.40 0.01

Dawson-Drain Reach 5 876 50-yr 5.55 187.35 189.35 188.04 189.35 0.000003 0.05 390.08 474.40 0.01

Dawson-Drain Reach 5 876 100-yr 6.66 187.35 189.44 188.11 189.44 0.000003 0.05 434.76 474.40 0.01

Dawson-Drain Reach 5 876 Hazel 2.32 187.35 189.02 187.78 189.02 0.000008 0.07 133.67 232.65 0.02

Dawson-Drain Reach 5 880 Culvert
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Dawson-Drain Reach 5 885 2-yr 1.36 187.38 188.91 187.76 188.91 0.000006 0.05 111.14 271.15 0.02

Dawson-Drain Reach 5 885 5-yr 2.04 187.38 188.99 187.85 188.99 0.000008 0.06 132.94 272.48 0.02

Dawson-Drain Reach 5 885 10-yr 3.00 187.38 189.10 187.95 189.10 0.000003 0.04 267.40 483.60 0.01

Dawson-Drain Reach 5 885 25-yr 4.46 187.38 189.25 188.08 189.25 0.000003 0.04 342.88 483.60 0.01

Dawson-Drain Reach 5 885 50-yr 5.55 187.38 189.35 188.16 189.35 0.000003 0.04 389.40 483.60 0.01

Dawson-Drain Reach 5 885 100-yr 6.66 187.38 189.44 188.23 189.44 0.000003 0.05 434.96 483.60 0.01

Dawson-Drain Reach 5 885 Hazel 2.32 187.38 189.02 187.88 189.02 0.000008 0.07 141.76 273.26 0.02

Dawson-Drain Reach 4 904.5366 2-yr 0.32 187.35 188.91 188.91 0.000005 0.05 9.93 20.00 0.01

Dawson-Drain Reach 4 904.5366 5-yr 0.51 187.35 188.99 188.99 0.000009 0.07 11.54 20.00 0.02

Dawson-Drain Reach 4 904.5366 10-yr 0.63 187.35 189.10 189.10 0.000009 0.07 13.70 20.00 0.02

Dawson-Drain Reach 4 904.5366 25-yr 0.81 187.35 189.25 189.25 0.000009 0.08 16.82 20.00 0.02

Dawson-Drain Reach 4 904.5366 50-yr 0.94 187.35 189.35 189.35 0.000009 0.08 18.75 20.00 0.02

Dawson-Drain Reach 4 904.5366 100-yr 1.09 187.35 189.44 189.44 0.000009 0.09 20.63 20.00 0.02

Dawson-Drain Reach 4 904.5366 Hazel 0.51 187.35 189.02 189.02 0.000008 0.07 12.19 20.00 0.02

Dawson-Drain Reach 4 904.6199 2-yr 0.32 187.45 188.91 188.91 0.000007 0.06 8.32 20.00 0.02

Dawson-Drain Reach 4 904.6199 5-yr 0.51 187.45 188.99 188.99 0.000013 0.08 9.93 20.00 0.02

Dawson-Drain Reach 4 904.6199 10-yr 0.63 187.45 189.10 189.10 0.000013 0.09 12.09 20.00 0.03

Dawson-Drain Reach 4 904.6199 25-yr 0.81 187.45 189.25 189.25 0.000012 0.09 15.22 20.00 0.02

Dawson-Drain Reach 4 904.6199 50-yr 0.94 187.45 189.35 189.35 0.000012 0.09 17.14 20.00 0.02

Dawson-Drain Reach 4 904.6199 100-yr 1.09 187.45 189.44 189.44 0.000012 0.10 19.02 20.00 0.02

Dawson-Drain Reach 4 904.6199 Hazel 0.51 187.45 189.02 189.02 0.000011 0.08 10.58 20.00 0.02

Dawson-Drain Reach 4 904.7031 2-yr 0.32 187.44 188.91 188.91 0.000009 0.06 7.21 20.00 0.02

Dawson-Drain Reach 4 904.7031 5-yr 0.51 187.44 188.99 188.99 0.000017 0.09 8.82 20.00 0.03

Dawson-Drain Reach 4 904.7031 10-yr 0.63 187.44 189.10 189.10 0.000016 0.10 10.98 20.00 0.03

Dawson-Drain Reach 4 904.7031 25-yr 0.81 187.44 189.25 189.25 0.000015 0.10 14.11 20.00 0.03

Dawson-Drain Reach 4 904.7031 50-yr 0.94 187.44 189.35 189.35 0.000014 0.10 16.03 20.00 0.03

Dawson-Drain Reach 4 904.7031 100-yr 1.09 187.44 189.44 189.44 0.000014 0.11 17.91 20.00 0.03

Dawson-Drain Reach 4 904.7031 Hazel 0.51 187.44 189.02 189.02 0.000014 0.09 9.47 20.00 0.03

Dawson-Drain Reach 4 908.3487 2-yr 0.32 187.47 188.91 188.91 0.000006 0.06 8.56 17.98 0.02

Dawson-Drain Reach 4 908.3487 5-yr 0.51 187.47 188.99 188.99 0.000011 0.08 10.15 20.00 0.02

Dawson-Drain Reach 4 908.3487 10-yr 0.63 187.47 189.10 189.10 0.000011 0.08 12.31 20.00 0.02

Dawson-Drain Reach 4 908.3487 25-yr 0.81 187.47 189.25 189.25 0.000011 0.09 15.43 20.00 0.02

Dawson-Drain Reach 4 908.3487 50-yr 0.94 187.47 189.35 189.35 0.000011 0.09 17.35 20.00 0.02

Dawson-Drain Reach 4 908.3487 100-yr 1.09 187.47 189.44 189.44 0.000011 0.10 19.24 20.00 0.02

Dawson-Drain Reach 4 908.3487 Hazel 0.51 187.47 189.02 189.02 0.000010 0.08 10.79 20.00 0.02

Dawson-Drain Reach 4 912.4 2-yr 0.32 187.45 188.91 188.91 0.000005 0.05 10.63 20.00 0.02

Dawson-Drain Reach 4 912.4 5-yr 0.51 187.45 188.99 188.99 0.000009 0.07 12.23 20.00 0.02

Dawson-Drain Reach 4 912.4 10-yr 0.63 187.45 189.10 189.10 0.000009 0.07 14.40 20.00 0.02

Dawson-Drain Reach 4 912.4 25-yr 0.81 187.45 189.25 189.25 0.000009 0.08 17.52 20.00 0.02

Dawson-Drain Reach 4 912.4 50-yr 0.94 187.45 189.35 189.35 0.000009 0.08 19.44 20.00 0.02

Dawson-Drain Reach 4 912.4 100-yr 1.09 187.45 189.44 189.44 0.000009 0.09 21.33 20.00 0.02

Dawson-Drain Reach 4 912.4 Hazel 0.51 187.45 189.02 189.02 0.000008 0.07 12.88 20.00 0.02

Dawson-Drain Reach 3 919 2-yr 1.06 187.74 188.91 188.13 188.91 0.000126 0.21 5.68 12.90 0.07

Dawson-Drain Reach 3 919 5-yr 1.53 187.74 188.99 188.24 188.99 0.000005 0.05 128.80 255.57 0.02

Dawson-Drain Reach 3 919 10-yr 2.34 187.74 189.10 188.40 189.10 0.000007 0.06 156.47 255.57 0.02

Dawson-Drain Reach 3 919 25-yr 3.55 187.74 189.25 188.50 189.25 0.000008 0.06 196.36 255.57 0.02

Dawson-Drain Reach 3 919 50-yr 4.47 187.74 189.35 188.50 189.35 0.000008 0.07 220.94 255.57 0.02

Dawson-Drain Reach 3 919 100-yr 5.40 187.74 189.44 188.51 189.44 0.000008 0.08 245.02 255.57 0.02

Dawson-Drain Reach 3 919 Hazel 1.69 187.74 189.02 188.27 189.02 0.000005 0.05 137.07 255.57 0.02

Dawson-Drain Reach 3 922 Culvert

Dawson-Drain Reach 3 925.4277 2-yr 1.06 187.74 188.91 188.13 188.91 0.000005 0.04 107.26 253.34 0.01

Dawson-Drain Reach 3 925.4277 5-yr 1.53 187.74 188.99 188.23 188.99 0.000005 0.05 127.43 253.77 0.02

Dawson-Drain Reach 3 925.4277 10-yr 2.34 187.74 189.10 188.40 189.10 0.000007 0.06 155.22 254.59 0.02

Dawson-Drain Reach 3 925.4277 25-yr 3.55 187.74 189.26 188.60 189.26 0.000008 0.06 196.12 258.60 0.02

Dawson-Drain Reach 3 925.4277 50-yr 4.47 187.74 189.35 188.82 189.35 0.000008 0.07 220.86 258.60 0.02

Dawson-Drain Reach 3 925.4277 100-yr 5.40 187.74 189.45 188.82 189.45 0.000008 0.07 245.43 258.60 0.02

Dawson-Drain Reach 3 925.4277 Hazel 1.69 187.74 189.02 188.27 189.02 0.000005 0.05 135.68 254.02 0.02

Dawson-Drain Reach 3 943 2-yr 1.06 187.77 188.91 188.08 188.91 0.000001 0.02 191.30 500.30 0.01

Dawson-Drain Reach 3 943 5-yr 1.53 187.77 188.99 188.14 188.99 0.000001 0.02 231.09 500.30 0.01

Dawson-Drain Reach 3 943 10-yr 2.34 187.77 189.10 188.24 189.10 0.000001 0.03 285.81 500.30 0.01

Dawson-Drain Reach 3 943 25-yr 3.55 187.77 189.26 188.35 189.26 0.000001 0.03 364.08 500.30 0.01

Dawson-Drain Reach 3 943 50-yr 4.47 187.77 189.35 188.42 189.35 0.000002 0.03 411.96 500.30 0.01

Dawson-Drain Reach 3 943 100-yr 5.40 187.77 189.45 188.48 189.45 0.000002 0.03 459.49 500.30 0.01

Dawson-Drain Reach 3 943 Hazel 1.69 187.77 189.02 188.16 189.02 0.000001 0.02 247.36 500.30 0.01

Dawson-Drain Reach 3 944.2 Bridge

Dawson-Drain Reach 3 945.4277 2-yr 1.06 187.77 188.91 188.08 188.91 0.000001 0.02 183.61 500.00 0.01

Dawson-Drain Reach 3 945.4277 5-yr 1.53 187.77 188.99 188.14 188.99 0.000001 0.02 223.38 500.00 0.01

Dawson-Drain Reach 3 945.4277 10-yr 2.34 187.77 189.10 188.24 189.10 0.000002 0.03 278.06 500.00 0.01

Dawson-Drain Reach 3 945.4277 25-yr 3.55 187.77 189.26 188.35 189.26 0.000002 0.03 356.28 500.00 0.01

Dawson-Drain Reach 3 945.4277 50-yr 4.47 187.77 189.35 188.42 189.35 0.000002 0.03 404.13 500.00 0.01

Dawson-Drain Reach 3 945.4277 100-yr 5.40 187.77 189.45 188.48 189.45 0.000002 0.03 451.63 500.00 0.01



HEC-RAS  Plan: Existing Conditions 2 (Continued)

River 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)

Dawson-Drain Reach 3 945.4277 Hazel 1.69 187.77 189.02 188.16 189.02 0.000001 0.02 239.64 500.00 0.01

Dawson-Drain Reach 3 965.4277 2-yr 1.06 187.79 188.91 188.11 188.91 0.000003 0.03 126.05 338.10 0.01

Dawson-Drain Reach 3 965.4277 5-yr 1.53 187.79 188.99 188.17 188.99 0.000002 0.02 215.48 500.00 0.01

Dawson-Drain Reach 3 965.4277 10-yr 2.34 187.79 189.10 188.25 189.10 0.000002 0.03 270.17 500.00 0.01

Dawson-Drain Reach 3 965.4277 25-yr 3.55 187.79 189.26 188.33 189.26 0.000002 0.03 348.39 500.00 0.01

Dawson-Drain Reach 3 965.4277 50-yr 4.47 187.79 189.35 188.37 189.35 0.000002 0.03 396.24 500.00 0.01

Dawson-Drain Reach 3 965.4277 100-yr 5.40 187.79 189.45 188.44 189.45 0.000002 0.03 443.74 500.00 0.01

Dawson-Drain Reach 3 965.4277 Hazel 1.69 187.79 189.02 188.19 189.02 0.000001 0.02 231.73 500.00 0.01

Dawson-Drain Reach 3 966.76 Bridge

Dawson-Drain Reach 3 968 2-yr 1.06 187.79 188.91 188.10 188.91 0.000003 0.03 125.55 336.22 0.01

Dawson-Drain Reach 3 968 5-yr 1.53 187.79 188.99 188.17 188.99 0.000002 0.02 214.41 499.40 0.01

Dawson-Drain Reach 3 968 10-yr 2.34 187.79 189.10 188.26 189.10 0.000002 0.03 269.03 499.40 0.01

Dawson-Drain Reach 3 968 25-yr 3.55 187.79 189.26 188.35 189.26 0.000002 0.03 347.15 499.40 0.01

Dawson-Drain Reach 3 968 50-yr 4.47 187.79 189.35 188.40 189.35 0.000002 0.03 394.94 499.40 0.01

Dawson-Drain Reach 3 968 100-yr 5.40 187.79 189.45 188.45 189.45 0.000002 0.03 442.39 499.40 0.01

Dawson-Drain Reach 3 968 Hazel 1.69 187.79 189.02 188.19 189.02 0.000001 0.02 230.64 499.40 0.01

Dawson-Drain Reach 3 985.4277 2-yr 1.06 187.86 188.91 188.19 188.91 0.000001 0.02 182.17 500.00 0.01

Dawson-Drain Reach 3 985.4277 5-yr 1.53 187.86 188.99 188.26 188.99 0.000001 0.02 221.92 500.00 0.01

Dawson-Drain Reach 3 985.4277 10-yr 2.34 187.86 189.10 188.36 189.10 0.000002 0.02 276.62 500.00 0.01

Dawson-Drain Reach 3 985.4277 25-yr 3.55 187.86 189.26 188.48 189.26 0.000002 0.03 354.83 500.00 0.01

Dawson-Drain Reach 3 985.4277 50-yr 4.47 187.86 189.35 188.56 189.35 0.000002 0.03 402.69 500.00 0.01

Dawson-Drain Reach 3 985.4277 100-yr 5.40 187.86 189.45 188.64 189.45 0.000002 0.03 450.19 500.00 0.01

Dawson-Drain Reach 3 985.4277 Hazel 1.69 187.86 189.02 188.28 189.02 0.000001 0.02 238.17 500.00 0.01

Dawson-Drain Reach 3 1085.427 2-yr 1.06 187.90 188.91 188.20 188.91 0.000222 0.23 4.72 8.33 0.09

Dawson-Drain Reach 3 1085.427 5-yr 1.53 187.90 188.99 188.27 188.99 0.000003 0.03 183.87 483.50 0.01

Dawson-Drain Reach 3 1085.427 10-yr 2.34 187.90 189.10 188.36 189.10 0.000003 0.03 237.73 500.00 0.01

Dawson-Drain Reach 3 1085.427 25-yr 3.55 187.90 189.26 188.47 189.26 0.000002 0.03 315.93 500.00 0.01

Dawson-Drain Reach 3 1085.427 50-yr 4.47 187.90 189.35 188.55 189.35 0.000002 0.03 363.79 500.00 0.01

Dawson-Drain Reach 3 1085.427 100-yr 5.40 187.90 189.45 188.61 189.45 0.000002 0.04 411.29 500.00 0.01

Dawson-Drain Reach 3 1085.427 Hazel 1.69 187.90 189.02 188.29 189.02 0.000002 0.03 199.60 485.70 0.01

Dawson-Drain Reach 3 1145 2-yr 1.06 187.83 188.91 188.13 188.91 0.000008 0.05 88.43 253.72 0.02

Dawson-Drain Reach 3 1145 5-yr 1.53 187.83 188.99 188.20 188.99 0.000009 0.06 108.02 254.26 0.02

Dawson-Drain Reach 3 1145 10-yr 2.34 187.83 189.10 188.29 189.10 0.000010 0.07 135.99 256.90 0.02

Dawson-Drain Reach 3 1145 25-yr 3.55 187.83 189.26 188.41 189.26 0.000003 0.04 306.30 500.00 0.01

Dawson-Drain Reach 3 1145 50-yr 4.47 187.83 189.35 188.48 189.35 0.000003 0.04 354.15 500.00 0.01

Dawson-Drain Reach 3 1145 100-yr 5.40 187.83 189.45 188.54 189.45 0.000003 0.04 401.66 500.00 0.01

Dawson-Drain Reach 3 1145 Hazel 1.69 187.83 189.02 188.22 189.02 0.000009 0.06 116.28 254.89 0.02

Dawson-Drain Reach 2 1158.624 2-yr 1.00 187.76 188.91 188.92 0.000371 0.32 4.96 19.69 0.12

Dawson-Drain Reach 2 1158.624 5-yr 1.45 187.76 188.99 188.99 0.000455 0.38 6.48 20.00 0.14

Dawson-Drain Reach 2 1158.624 10-yr 2.25 187.76 189.10 189.10 0.000562 0.46 8.65 20.00 0.15

Dawson-Drain Reach 2 1158.624 25-yr 3.43 187.76 189.25 189.26 0.000591 0.52 11.74 20.00 0.16

Dawson-Drain Reach 2 1158.624 50-yr 4.32 187.76 189.35 189.36 0.000622 0.57 13.64 20.00 0.17

Dawson-Drain Reach 2 1158.624 100-yr 5.22 187.76 189.44 189.45 0.000628 0.60 15.53 20.00 0.17

Dawson-Drain Reach 2 1158.624 Hazel 1.50 187.76 189.02 189.03 0.000393 0.36 7.14 20.00 0.13

Dawson-Drain Reach 2 1158.636 2-yr 1.00 187.76 188.91 188.92 0.000301 0.31 5.53 20.00 0.11

Dawson-Drain Reach 2 1158.636 5-yr 1.45 187.76 188.99 189.00 0.000377 0.36 7.07 20.00 0.12

Dawson-Drain Reach 2 1158.636 10-yr 2.25 187.76 189.10 189.11 0.000478 0.44 9.26 20.00 0.14

Dawson-Drain Reach 2 1158.636 25-yr 3.43 187.76 189.26 189.26 0.000522 0.51 12.37 20.00 0.15

Dawson-Drain Reach 2 1158.636 50-yr 4.32 187.76 189.35 189.36 0.000558 0.56 14.27 20.00 0.16

Dawson-Drain Reach 2 1158.636 100-yr 5.22 187.76 189.45 189.46 0.000572 0.59 16.16 20.00 0.16

Dawson-Drain Reach 2 1158.636 Hazel 1.50 187.76 189.02 189.03 0.000330 0.35 7.72 20.00 0.12

Dawson-Drain Reach 2 1158.665 2-yr 1.00 187.66 188.92 188.92 0.000275 0.30 4.81 19.93 0.11

Dawson-Drain Reach 2 1158.665 5-yr 1.45 187.66 189.00 189.00 0.000356 0.36 6.37 20.00 0.12

Dawson-Drain Reach 2 1158.665 10-yr 2.25 187.66 189.11 189.11 0.000461 0.44 8.57 20.00 0.14

Dawson-Drain Reach 2 1158.665 25-yr 3.43 187.66 189.26 189.27 0.000508 0.51 11.68 20.00 0.15

Dawson-Drain Reach 2 1158.665 50-yr 4.32 187.66 189.36 189.37 0.000544 0.56 13.59 20.00 0.16

Dawson-Drain Reach 2 1158.665 100-yr 5.22 187.66 189.45 189.46 0.000557 0.59 15.49 20.00 0.16

Dawson-Drain Reach 2 1158.665 Hazel 1.50 187.66 189.03 189.03 0.000315 0.34 7.01 20.00 0.12

Dawson-Drain Reach 2 1158.760 2-yr 1.00 187.53 188.92 188.92 0.000222 0.27 4.77 18.36 0.09

Dawson-Drain Reach 2 1158.760 5-yr 1.45 187.53 189.00 189.00 0.000302 0.33 6.32 20.00 0.11

Dawson-Drain Reach 2 1158.760 10-yr 2.25 187.53 189.11 189.12 0.000407 0.42 8.54 20.00 0.13

Dawson-Drain Reach 2 1158.760 25-yr 3.43 187.53 189.27 189.28 0.000465 0.49 11.66 20.00 0.14

Dawson-Drain Reach 2 1158.760 50-yr 4.32 187.53 189.36 189.37 0.000504 0.54 13.57 20.00 0.15

Dawson-Drain Reach 2 1158.760 100-yr 5.22 187.53 189.46 189.47 0.000522 0.57 15.47 20.00 0.16

Dawson-Drain Reach 2 1158.760 Hazel 1.50 187.53 189.03 189.04 0.000273 0.32 6.94 20.00 0.11

Dawson-Drain Reach 2 1161.5 2-yr 1.00 187.69 188.92 188.93 0.000041 0.14 12.83 20.00 0.04

Dawson-Drain Reach 2 1161.5 5-yr 1.45 187.69 189.00 189.01 0.000061 0.18 14.43 20.00 0.05

Dawson-Drain Reach 2 1161.5 10-yr 2.25 187.69 189.12 189.12 0.000097 0.24 16.70 20.00 0.07

Dawson-Drain Reach 2 1161.5 25-yr 3.43 187.69 189.28 189.28 0.000137 0.31 19.84 20.00 0.08

Dawson-Drain Reach 2 1161.5 50-yr 4.32 187.69 189.37 189.38 0.000165 0.36 21.78 20.00 0.09

Dawson-Drain Reach 2 1161.5 100-yr 5.22 187.69 189.47 189.47 0.000188 0.40 23.68 20.00 0.10



HEC-RAS  Plan: Existing Conditions 2 (Continued)

River 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)

Dawson-Drain Reach 2 1161.5 Hazel 1.50 187.69 189.04 189.04 0.000058 0.18 15.05 20.00 0.05

Dawson-Drain Reach 1 1178.827 2-yr 0.06 187.80 188.91 187.84 188.91 0.000000 0.00 35.15 165.70 0.00

Dawson-Drain Reach 1 1178.827 5-yr 0.08 187.80 188.99 187.85 188.99 0.000000 0.00 48.44 174.38 0.00

Dawson-Drain Reach 1 1178.827 10-yr 0.09 187.80 189.10 187.86 189.10 0.000000 0.00 184.12 417.24 0.00

Dawson-Drain Reach 1 1178.827 25-yr 0.12 187.80 189.26 187.87 189.26 0.000000 0.00 295.61 500.00 0.00

Dawson-Drain Reach 1 1178.827 50-yr 0.13 187.80 189.35 187.87 189.35 0.000000 0.00 343.47 500.00 0.00

Dawson-Drain Reach 1 1178.827 100-yr 0.16 187.80 189.45 187.88 189.45 0.000000 0.00 390.98 500.00 0.00

Dawson-Drain Reach 1 1178.827 Hazel 0.13 187.80 189.02 187.87 189.02 0.000000 0.00 152.07 414.58 0.00

Dawson-Drain Reach 1 1214 2-yr 0.06 187.95 188.91 188.00 188.91 0.000000 0.00 92.72 317.36 0.00

Dawson-Drain Reach 1 1214 5-yr 0.08 187.95 188.99 188.01 188.99 0.000000 0.00 117.28 319.42 0.00

Dawson-Drain Reach 1 1214 10-yr 0.09 187.95 189.10 188.02 189.10 0.000000 0.00 152.34 321.28 0.00

Dawson-Drain Reach 1 1214 25-yr 0.12 187.95 189.26 188.03 189.26 0.000000 0.00 203.00 331.35 0.00

Dawson-Drain Reach 1 1214 50-yr 0.13 187.95 189.35 188.04 189.35 0.000000 0.00 235.00 337.45 0.00

Dawson-Drain Reach 1 1214 100-yr 0.16 187.95 189.45 188.05 189.45 0.000000 0.00 348.77 498.90 0.00

Dawson-Drain Reach 1 1214 Hazel 0.13 187.95 189.02 188.03 189.02 0.000000 0.00 127.65 320.24 0.00

Dawson-Drain Reach 1 1216.3 Bridge

Dawson-Drain Reach 1 1218.827 2-yr 0.06 187.95 188.91 188.00 188.91 0.000000 0.01 21.08 82.97 0.00

Dawson-Drain Reach 1 1218.827 5-yr 0.08 187.95 188.99 188.01 188.99 0.000000 0.00 113.17 318.82 0.00

Dawson-Drain Reach 1 1218.827 10-yr 0.09 187.95 189.10 188.02 189.10 0.000000 0.00 148.21 321.47 0.00

Dawson-Drain Reach 1 1218.827 25-yr 0.12 187.95 189.26 188.03 189.26 0.000000 0.00 198.67 324.41 0.00

Dawson-Drain Reach 1 1218.827 50-yr 0.13 187.95 189.35 188.04 189.35 0.000000 0.00 295.52 486.61 0.00

Dawson-Drain Reach 1 1218.827 100-yr 0.16 187.95 189.45 188.05 189.45 0.000000 0.00 342.73 500.00 0.00

Dawson-Drain Reach 1 1218.827 Hazel 0.13 187.95 189.02 188.03 189.02 0.000000 0.00 123.52 319.79 0.00

Dawson-Drain Reach 1 1238.827 2-yr 0.06 188.01 188.91 188.11 188.91 0.000000 0.00 75.29 261.19 0.00

Dawson-Drain Reach 1 1238.827 5-yr 0.08 188.01 188.99 188.12 188.99 0.000000 0.00 95.51 263.26 0.00

Dawson-Drain Reach 1 1238.827 10-yr 0.09 188.01 189.10 188.13 189.10 0.000000 0.00 124.71 269.36 0.00

Dawson-Drain Reach 1 1238.827 25-yr 0.12 188.01 189.26 188.14 189.26 0.000000 0.00 167.05 272.39 0.00

Dawson-Drain Reach 1 1238.827 50-yr 0.13 188.01 189.35 188.15 189.35 0.000000 0.00 279.87 498.84 0.00

Dawson-Drain Reach 1 1238.827 100-yr 0.16 188.01 189.45 188.16 189.45 0.000000 0.00 327.37 500.00 0.00

Dawson-Drain Reach 1 1238.827 Hazel 0.13 188.01 189.02 188.15 189.02 0.000000 0.00 104.06 264.61 0.00

Dawson-Drain Reach 1 1241 Bridge

Dawson-Drain Reach 1 1243 2-yr 0.06 188.01 188.91 188.10 188.91 0.000000 0.00 75.17 263.13 0.00

Dawson-Drain Reach 1 1243 5-yr 0.08 188.01 188.99 188.12 188.99 0.000000 0.00 95.57 265.86 0.00

Dawson-Drain Reach 1 1243 10-yr 0.09 188.01 189.10 188.13 189.10 0.000000 0.00 124.80 268.03 0.00

Dawson-Drain Reach 1 1243 25-yr 0.12 188.01 189.26 188.14 189.26 0.000000 0.00 166.88 271.29 0.00

Dawson-Drain Reach 1 1243 50-yr 0.13 188.01 189.35 188.15 189.35 0.000000 0.00 274.96 496.59 0.00

Dawson-Drain Reach 1 1243 100-yr 0.16 188.01 189.45 188.16 189.45 0.000000 0.00 322.37 499.90 0.00

Dawson-Drain Reach 1 1243 Hazel 0.13 188.01 189.02 188.15 189.02 0.000000 0.00 104.21 266.94 0.00

Dawson-Drain Reach 1 1259 2-yr 0.06 187.82 188.91 187.91 188.91 0.000001 0.01 4.23 7.76 0.01

Dawson-Drain Reach 1 1259 5-yr 0.08 187.82 188.99 187.93 188.99 0.000000 0.00 91.21 253.40 0.00

Dawson-Drain Reach 1 1259 10-yr 0.09 187.82 189.10 187.94 189.10 0.000000 0.00 161.08 427.91 0.00

Dawson-Drain Reach 1 1259 25-yr 0.12 187.82 189.26 187.95 189.26 0.000000 0.00 232.98 495.92 0.00

Dawson-Drain Reach 1 1259 50-yr 0.13 187.82 189.35 187.96 189.35 0.000000 0.00 280.80 500.00 0.00

Dawson-Drain Reach 1 1259 100-yr 0.16 187.82 189.45 187.98 189.45 0.000000 0.00 328.30 500.00 0.00

Dawson-Drain Reach 1 1259 Hazel 0.13 187.82 189.02 187.96 189.02 0.000000 0.00 99.43 254.19 0.00

ONeil-Drain Reach 1 207 2-yr 0.20 187.46 188.15 187.57 188.15 0.000010 0.05 3.93 14.67 0.03

ONeil-Drain Reach 1 207 5-yr 0.34 187.46 188.26 187.61 188.26 0.000014 0.07 5.65 17.01 0.03

ONeil-Drain Reach 1 207 10-yr 0.44 187.46 188.40 187.63 188.40 0.000010 0.06 8.11 20.11 0.03

ONeil-Drain Reach 1 207 25-yr 0.60 187.46 188.55 187.66 188.55 0.000008 0.06 11.28 20.54 0.02

ONeil-Drain Reach 1 207 50-yr 0.72 187.46 188.65 187.68 188.65 0.000002 0.04 36.39 102.49 0.01

ONeil-Drain Reach 1 207 100-yr 0.86 187.46 188.74 187.70 188.74 0.000002 0.03 45.83 102.50 0.01

ONeil-Drain Reach 1 207 Hazel 2.41 187.46 188.51 187.86 188.51 0.000151 0.28 10.44 20.52 0.10

ONeil-Drain Reach 1 270 2-yr 0.20 187.80 188.16 187.89 188.16 0.000160 0.14 1.44 6.09 0.09

ONeil-Drain Reach 1 270 5-yr 0.34 187.80 188.26 187.93 188.26 0.000154 0.16 2.17 7.34 0.09

ONeil-Drain Reach 1 270 10-yr 0.44 187.80 188.40 187.95 188.40 0.000061 0.11 5.04 22.44 0.06

ONeil-Drain Reach 1 270 25-yr 0.60 187.80 188.55 187.98 188.55 0.000025 0.09 8.97 30.30 0.04

ONeil-Drain Reach 1 270 50-yr 0.72 187.80 188.65 187.99 188.65 0.000017 0.08 12.24 36.45 0.03

ONeil-Drain Reach 1 270 100-yr 0.86 187.80 188.74 188.02 188.74 0.000013 0.08 15.86 41.94 0.03

ONeil-Drain Reach 1 270 Hazel 2.41 187.80 188.52 188.17 188.53 0.000513 0.38 8.16 28.43 0.18

ONeil-Drain Reach 1 328 2-yr 0.20 187.69 188.16 187.84 188.16 0.000055 0.09 2.87 19.21 0.05

ONeil-Drain Reach 1 328 5-yr 0.34 187.69 188.27 187.88 188.27 0.000036 0.09 5.11 21.03 0.05

ONeil-Drain Reach 1 328 10-yr 0.44 187.69 188.40 187.90 188.40 0.000005 0.04 22.60 102.60 0.02

ONeil-Drain Reach 1 328 25-yr 0.60 187.69 188.55 187.93 188.55 0.000002 0.03 38.46 102.90 0.01

ONeil-Drain Reach 1 328 50-yr 0.72 187.69 188.65 187.95 188.65 0.000001 0.02 81.89 197.80 0.01

ONeil-Drain Reach 1 328 100-yr 0.86 187.69 188.74 187.97 188.74 0.000001 0.02 100.09 197.80 0.01

ONeil-Drain Reach 1 328 Hazel 2.41 187.69 188.54 188.13 188.54 0.000031 0.12 36.66 102.87 0.05

ONeil-Drain Reach 1 406 2-yr 0.20 187.75 188.16 187.85 188.16 0.000024 0.06 4.08 26.00 0.04

ONeil-Drain Reach 1 406 5-yr 0.34 187.75 188.27 187.89 188.27 0.000006 0.03 17.35 100.86 0.02

ONeil-Drain Reach 1 406 10-yr 0.44 187.75 188.40 187.90 188.40 0.000002 0.02 30.29 101.25 0.01

ONeil-Drain Reach 1 406 25-yr 0.60 187.75 188.55 187.92 188.55 0.000001 0.02 45.94 101.72 0.01
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River 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)

ONeil-Drain Reach 1 406 50-yr 0.72 187.75 188.65 187.94 188.65 0.000000 0.02 85.87 196.90 0.01

ONeil-Drain Reach 1 406 100-yr 0.86 187.75 188.74 187.96 188.74 0.000000 0.02 103.99 196.90 0.01

ONeil-Drain Reach 1 406 Hazel 2.41 187.75 188.54 188.07 188.54 0.000016 0.08 44.34 101.67 0.03

ONeil-Drain Reach 1 441 2-yr 0.20 187.67 188.16 187.77 188.17 0.000065 0.08 2.39 16.11 0.06

ONeil-Drain Reach 1 441 5-yr 0.34 187.67 188.27 187.81 188.27 0.000044 0.09 4.64 23.16 0.05

ONeil-Drain Reach 1 441 10-yr 0.44 187.67 188.40 187.83 188.40 0.000004 0.03 22.19 100.61 0.02

ONeil-Drain Reach 1 441 25-yr 0.60 187.67 188.55 187.86 188.55 0.000001 0.02 59.74 198.22 0.01

ONeil-Drain Reach 1 441 50-yr 0.72 187.67 188.65 187.88 188.65 0.000001 0.02 79.35 199.30 0.01

ONeil-Drain Reach 1 441 100-yr 0.86 187.67 188.74 187.91 188.74 0.000001 0.02 97.70 199.30 0.01

ONeil-Drain Reach 1 441 Hazel 2.41 187.67 188.54 188.06 188.54 0.000021 0.09 56.73 197.77 0.04

ONeil-Drain Reach 1 498 2-yr 0.20 187.88 188.17 188.00 188.17 0.000558 0.21 0.94 5.48 0.16

ONeil-Drain Reach 1 498 5-yr 0.34 187.88 188.27 188.04 188.28 0.000291 0.19 2.30 23.54 0.12

ONeil-Drain Reach 1 498 10-yr 0.44 187.88 188.40 188.06 188.40 0.000061 0.12 6.17 34.47 0.06

ONeil-Drain Reach 1 498 25-yr 0.60 187.88 188.55 188.09 188.55 0.000002 0.03 34.82 103.75 0.01

ONeil-Drain Reach 1 498 50-yr 0.72 187.88 188.65 188.11 188.65 0.000001 0.03 45.07 105.56 0.01

ONeil-Drain Reach 1 498 100-yr 0.86 187.88 188.74 188.13 188.74 0.000001 0.02 96.12 199.80 0.01

ONeil-Drain Reach 1 498 Hazel 2.41 187.88 188.54 188.30 188.54 0.000044 0.12 33.40 103.71 0.05

ONeil-Drain Reach 1 518 2-yr 0.20 187.84 188.18 187.94 188.18 0.000109 0.10 1.99 10.45 0.07

ONeil-Drain Reach 1 518 5-yr 0.34 187.84 188.28 187.97 188.28 0.000091 0.11 3.19 13.15 0.07

ONeil-Drain Reach 1 518 10-yr 0.44 187.84 188.40 187.98 188.40 0.000044 0.09 5.01 18.00 0.05

ONeil-Drain Reach 1 518 25-yr 0.60 187.84 188.55 188.01 188.55 0.000021 0.08 8.60 28.20 0.04

ONeil-Drain Reach 1 518 50-yr 0.72 187.84 188.65 188.02 188.65 0.000001 0.02 49.53 104.67 0.01

ONeil-Drain Reach 1 518 100-yr 0.86 187.84 188.74 188.04 188.74 0.000000 0.02 98.24 199.00 0.01

ONeil-Drain Reach 1 518 Hazel 2.41 187.84 188.54 188.16 188.54 0.000375 0.33 8.18 28.11 0.15

ONeil-Drain Reach 1 556 2-yr 0.20 187.71 188.18 187.81 188.18 0.000062 0.10 2.02 7.07 0.06

ONeil-Drain Reach 1 556 5-yr 0.34 187.71 188.28 187.85 188.28 0.000072 0.12 2.84 9.95 0.06

ONeil-Drain Reach 1 556 10-yr 0.44 187.71 188.40 187.87 188.40 0.000045 0.11 4.36 15.18 0.05

ONeil-Drain Reach 1 556 25-yr 0.60 187.71 188.55 187.91 188.55 0.000026 0.10 7.51 24.79 0.04

ONeil-Drain Reach 1 556 50-yr 0.72 187.71 188.65 187.92 188.65 0.000001 0.02 74.13 199.30 0.01

ONeil-Drain Reach 1 556 100-yr 0.86 187.71 188.74 187.95 188.74 0.000001 0.02 92.46 199.30 0.01

ONeil-Drain Reach 1 556 Hazel 2.41 187.71 188.55 188.11 188.56 0.000427 0.42 7.45 24.79 0.17

ONeil-Drain Reach 1 615 2-yr 0.20 187.86 188.19 188.01 188.19 0.000831 0.29 0.68 3.22 0.20

ONeil-Drain Reach 1 615 5-yr 0.34 187.86 188.29 188.05 188.29 0.000761 0.32 1.04 3.83 0.20

ONeil-Drain Reach 1 615 10-yr 0.44 187.86 188.41 188.08 188.41 0.000460 0.29 1.53 4.53 0.16

ONeil-Drain Reach 1 615 25-yr 0.60 187.86 188.56 188.12 188.56 0.000021 0.08 16.45 93.66 0.04

ONeil-Drain Reach 1 615 50-yr 0.72 187.86 188.65 188.14 188.65 0.000003 0.03 53.23 198.80 0.01

ONeil-Drain Reach 1 615 100-yr 0.86 187.86 188.74 188.17 188.74 0.000002 0.03 71.51 198.80 0.01

ONeil-Drain Reach 1 615 Hazel 2.41 187.86 188.58 188.37 188.58 0.000239 0.27 18.46 93.88 0.12

ONeil-Drain Reach 1 650 2-yr 0.20 187.91 188.22 188.05 188.22 0.000737 0.24 0.82 4.71 0.18

ONeil-Drain Reach 1 650 5-yr 0.34 187.91 188.31 188.09 188.32 0.000573 0.25 1.34 5.98 0.17

ONeil-Drain Reach 1 650 10-yr 0.44 187.91 188.42 188.11 188.42 0.000282 0.21 2.41 14.85 0.12

ONeil-Drain Reach 1 650 25-yr 0.60 187.91 188.56 188.14 188.56 0.000021 0.07 22.85 121.01 0.04

ONeil-Drain Reach 1 650 50-yr 0.72 187.91 188.65 188.17 188.65 0.000009 0.05 34.55 123.17 0.02

ONeil-Drain Reach 1 650 100-yr 0.86 187.91 188.74 188.19 188.74 0.000005 0.05 46.04 127.77 0.02

ONeil-Drain Reach 1 650 Hazel 2.41 187.91 188.59 188.35 188.59 0.000224 0.24 26.39 122.26 0.12

ONeil-Drain Reach 1 694 2-yr 0.20 188.01 188.26 188.14 188.26 0.001336 0.27 0.72 5.40 0.24

ONeil-Drain Reach 1 694 5-yr 0.34 188.01 188.34 188.18 188.35 0.000880 0.27 1.26 7.09 0.20

ONeil-Drain Reach 1 694 10-yr 0.44 188.01 188.43 188.20 188.44 0.000331 0.19 3.33 42.33 0.13

ONeil-Drain Reach 1 694 25-yr 0.60 188.01 188.56 188.23 188.56 0.000019 0.06 25.68 175.54 0.03

ONeil-Drain Reach 1 694 50-yr 0.72 188.01 188.65 188.25 188.65 0.000006 0.04 43.19 192.20 0.02

ONeil-Drain Reach 1 694 100-yr 0.86 188.01 188.74 188.26 188.74 0.000003 0.03 61.05 198.10 0.01

ONeil-Drain Reach 1 694 Hazel 2.41 188.01 188.59 188.41 188.59 0.000157 0.18 32.22 180.86 0.10

ONeil-Drain Reach 1 722 2-yr 0.11 188.07 188.29 188.15 188.29 0.000468 0.16 0.69 5.38 0.14

ONeil-Drain Reach 1 722 5-yr 0.18 188.07 188.36 188.18 188.37 0.000351 0.15 1.19 8.09 0.12

ONeil-Drain Reach 1 722 10-yr 0.24 188.07 188.44 188.19 188.44 0.000160 0.13 1.93 11.24 0.09

ONeil-Drain Reach 1 722 25-yr 0.32 188.07 188.56 188.21 188.56 0.000004 0.03 28.03 186.47 0.02

ONeil-Drain Reach 1 722 50-yr 0.37 188.07 188.65 188.22 188.65 0.000001 0.02 46.27 198.45 0.01

ONeil-Drain Reach 1 722 100-yr 0.44 188.07 188.74 188.24 188.74 0.000001 0.01 64.52 199.20 0.01

ONeil-Drain Reach 1 722 Hazel 0.86 188.07 188.60 188.30 188.60 0.000015 0.06 35.38 190.84 0.03

ONeil-Drain Reach 1 780 2-yr 0.11 188.06 188.33 188.23 188.34 0.002355 0.36 0.30 2.19 0.31

ONeil-Drain Reach 1 780 5-yr 0.18 188.06 188.40 188.27 188.41 0.002050 0.39 0.47 2.77 0.30

ONeil-Drain Reach 1 780 10-yr 0.24 188.06 188.46 188.29 188.47 0.001977 0.34 0.69 4.88 0.29

ONeil-Drain Reach 1 780 25-yr 0.32 188.06 188.56 188.32 188.56 0.000007 0.03 13.66 56.35 0.02

ONeil-Drain Reach 1 780 50-yr 0.37 188.06 188.65 188.34 188.65 0.000001 0.02 42.34 153.60 0.01

ONeil-Drain Reach 1 780 100-yr 0.44 188.06 188.74 188.36 188.74 0.000001 0.01 56.41 153.60 0.01

ONeil-Drain Reach 1 780 Hazel 0.86 188.06 188.60 188.47 188.60 0.000031 0.06 15.94 57.24 0.04

ONeil-Drain Reach 1 840 2-yr 0.11 187.99 188.37 188.13 188.37 0.000242 0.16 0.67 3.01 0.11

ONeil-Drain Reach 1 840 5-yr 0.18 187.99 188.45 188.17 188.45 0.000301 0.20 0.91 3.47 0.12

ONeil-Drain Reach 1 840 10-yr 0.24 187.99 188.50 188.19 188.50 0.000293 0.21 1.12 3.81 0.12

ONeil-Drain Reach 1 840 25-yr 0.32 187.99 188.56 188.21 188.56 0.000325 0.24 1.34 4.15 0.13

ONeil-Drain Reach 1 840 50-yr 0.37 187.99 188.65 188.24 188.65 0.000219 0.21 1.75 4.74 0.11

ONeil-Drain Reach 1 840 100-yr 0.44 187.99 188.74 188.26 188.74 0.000003 0.03 36.55 102.90 0.01



HEC-RAS  Plan: Existing Conditions 2 (Continued)

River 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)

ONeil-Drain Reach 1 840 Hazel 0.86 187.99 188.59 188.35 188.61 0.001845 0.58 1.48 4.36 0.32



April 2025 Appendix E
Input Flows to HEC-RAS

231-00563-00

0.055 0.076 0.092 0.115 0.134 0.157 0.125

1.003 1.447 2.245 3.427 4.324 5.221 1.496

1.058 1.527 2.344 3.555 4.474 5.398 1.687

0.316 0.510 0.635 0.815 0.943 1.089 0.507

1.360 2.035 2.998 4.463 5.553 6.655 2.323

1.387 2.089 3.070 4.553 5.663 6.789 4.143909

NO CHANGE FROM EXISTING CONDITIONS

906

REACH 6

902

REACH 4

102

REACH 5

REACH 1

103

REACH 2

101

REACH 3

Visual OTTHYMO NHYD

Peak Flows on Dawson Drain

(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel

Prepared by: CP
Checked by: EK



April 2025 Appendix E
Input Flows to HEC-RAS

231-00563-00

0.107 0.181 0.235 0.315 0.374 0.443 0.864

0.196 0.337 0.443 0.601 0.72 0.861 2.405

NO CHANGE FROM EXISTING CONDITIONS

Cross-Section No. 840

904

Cross-Section No. 694

907

Visual OTTHYMO NHYD

Peak Flows on O'Neil Drain

(m3/s)

2-y 5-yr 10-yr 25-yr 50-yr 100-yr Hazel

Prepared by: CP
Checked by: EK
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HEC-RAS  Plan: 525HDPE

River 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)

Dawson-Drain Reach 6 2 2-yr 1.39 185.74 187.31 186.24 187.31 0.000052 0.19 7.25 8.95 0.07

Dawson-Drain Reach 6 2 5-yr 2.09 185.74 187.56 186.34 187.56 0.000055 0.22 9.68 10.35 0.07

Dawson-Drain Reach 6 2 10-yr 3.07 185.74 187.76 186.44 187.76 0.000066 0.26 11.92 11.71 0.08

Dawson-Drain Reach 6 2 25-yr 4.55 185.74 188.00 186.57 188.01 0.000074 0.31 14.93 104.41 0.09

Dawson-Drain Reach 6 2 50-yr 5.66 185.74 188.00 186.65 188.01 0.000114 0.39 14.94 104.41 0.11

Dawson-Drain Reach 6 2 100-yr 6.79 185.74 188.00 186.73 188.01 0.000163 0.46 14.96 104.41 0.13

Dawson-Drain Reach 6 2 Hazel 4.14 185.74 188.00 186.54 188.01 0.000061 0.28 14.97 104.42 0.08

Dawson-Drain Reach 6 35 2-yr 1.39 185.77 187.31 186.27 187.31 0.000058 0.20 6.95 8.75 0.07

Dawson-Drain Reach 6 35 5-yr 2.09 185.77 187.56 186.37 187.56 0.000061 0.22 9.31 10.13 0.07

Dawson-Drain Reach 6 35 10-yr 3.07 185.77 187.76 186.48 187.77 0.000074 0.27 11.50 11.25 0.08

Dawson-Drain Reach 6 35 25-yr 4.55 185.77 188.00 186.61 188.01 0.000084 0.32 14.39 101.07 0.09

Dawson-Drain Reach 6 35 50-yr 5.66 185.77 188.01 186.69 188.01 0.000129 0.40 14.42 101.08 0.11

Dawson-Drain Reach 6 35 100-yr 6.79 185.77 188.01 186.76 188.02 0.000184 0.47 14.46 101.08 0.14

Dawson-Drain Reach 6 35 Hazel 4.14 185.77 188.01 186.58 188.01 0.000069 0.29 14.43 101.08 0.08

Dawson-Drain Reach 6 82 2-yr 1.39 185.82 187.31 186.33 187.31 0.000069 0.21 6.52 8.48 0.08

Dawson-Drain Reach 6 82 5-yr 2.09 185.82 187.56 186.42 187.56 0.000070 0.24 8.82 9.86 0.08

Dawson-Drain Reach 6 82 10-yr 3.07 185.82 187.77 186.53 187.77 0.000085 0.28 10.96 10.99 0.09

Dawson-Drain Reach 6 82 25-yr 4.55 185.82 188.01 186.66 188.01 0.000102 0.33 13.77 67.70 0.10

Dawson-Drain Reach 6 82 50-yr 5.66 185.82 188.01 186.74 188.02 0.000156 0.41 13.83 72.33 0.12

Dawson-Drain Reach 6 82 100-yr 6.79 185.82 188.02 186.82 188.03 0.000221 0.49 13.90 78.35 0.15

Dawson-Drain Reach 6 82 Hazel 4.14 185.82 188.01 186.63 188.01 0.000084 0.30 13.80 69.84 0.09

Dawson-Drain Reach 6 164 2-yr 1.39 185.91 187.32 186.42 187.32 0.000093 0.24 5.83 8.01 0.09

Dawson-Drain Reach 6 164 5-yr 2.09 185.91 187.57 186.51 187.57 0.000090 0.26 8.01 9.39 0.09

Dawson-Drain Reach 6 164 10-yr 3.07 185.91 187.77 186.62 187.78 0.000106 0.30 10.07 10.53 0.10

Dawson-Drain Reach 6 164 25-yr 4.55 185.91 188.02 186.75 188.02 0.000124 0.36 12.78 86.31 0.11

Dawson-Drain Reach 6 164 50-yr 5.66 185.91 188.02 186.83 188.03 0.000187 0.44 12.89 87.09 0.13

Dawson-Drain Reach 6 164 100-yr 6.79 185.91 188.04 186.90 188.05 0.000262 0.52 13.02 87.47 0.16

Dawson-Drain Reach 6 164 Hazel 4.14 185.91 188.02 186.72 188.02 0.000102 0.32 12.79 86.34 0.10

Dawson-Drain Reach 6 192 2-yr 1.39 185.94 187.32 186.45 187.32 0.000104 0.25 5.61 7.94 0.09

Dawson-Drain Reach 6 192 5-yr 2.09 185.94 187.57 186.54 187.57 0.000105 0.26 8.08 10.80 0.10

Dawson-Drain Reach 6 192 10-yr 3.07 185.94 187.78 186.65 187.78 0.000113 0.29 10.46 12.25 0.10

Dawson-Drain Reach 6 192 25-yr 4.55 185.94 188.02 186.78 188.03 0.000121 0.33 13.65 13.94 0.11

Dawson-Drain Reach 6 192 50-yr 5.66 185.94 188.03 186.86 188.04 0.000182 0.41 13.80 14.01 0.13

Dawson-Drain Reach 6 192 100-yr 6.79 185.94 188.04 186.94 188.06 0.000252 0.49 13.99 14.10 0.16

Dawson-Drain Reach 6 192 Hazel 4.14 185.94 188.02 186.75 188.02 0.000101 0.30 13.64 13.93 0.10

Dawson-Drain Reach 5 3 2-yr 1.36 185.97 187.32 186.46 187.32 0.000179 0.33 4.12 8.01 0.10

Dawson-Drain Reach 5 3 5-yr 2.04 185.97 187.57 186.55 187.58 0.000197 0.40 5.10 10.90 0.11

Dawson-Drain Reach 5 3 10-yr 3.00 185.97 187.77 186.65 187.79 0.000263 0.51 5.90 12.67 0.13

Dawson-Drain Reach 5 3 25-yr 4.46 185.97 188.01 186.77 188.04 0.000357 0.65 6.83 14.56 0.16

Dawson-Drain Reach 5 3 50-yr 5.55 185.97 188.02 186.85 188.06 0.000544 0.81 6.86 14.62 0.19

Dawson-Drain Reach 5 3 100-yr 6.66 185.97 188.03 186.93 188.08 0.000767 0.96 6.90 14.69 0.23

Dawson-Drain Reach 5 3 Hazel 2.32 185.97 188.02 186.59 188.03 0.000096 0.34 6.85 14.61 0.08

Dawson-Drain Reach 5 8 Culvert

Dawson-Drain Reach 5 13 2-yr 1.36 185.98 187.34 186.48 187.35 0.000190 0.34 3.97 7.79 0.11

Dawson-Drain Reach 5 13 5-yr 2.04 185.98 187.63 186.58 187.64 0.000194 0.41 5.02 9.36 0.11

Dawson-Drain Reach 5 13 10-yr 3.00 185.98 187.91 186.68 187.92 0.000225 0.49 6.06 10.91 0.12

Dawson-Drain Reach 5 13 25-yr 4.46 185.98 188.32 186.80 188.34 0.000235 0.59 7.59 13.19 0.13

Dawson-Drain Reach 5 13 50-yr 5.55 185.98 188.51 186.88 188.53 0.000274 0.67 8.27 15.06 0.14

Dawson-Drain Reach 5 13 100-yr 6.66 185.98 188.68 186.96 188.69 0.000143 0.43 17.67 30.39 0.10

Dawson-Drain Reach 5 13 Hazel 2.32 185.98 188.10 186.61 188.11 0.000093 0.34 6.78 11.97 0.08

Dawson-Drain Reach 5 28 2-yr 1.36 186.00 187.35 186.50 187.35 0.000182 0.25 5.38 7.66 0.10

Dawson-Drain Reach 5 28 5-yr 2.04 186.00 187.64 186.60 187.64 0.000151 0.26 7.81 9.23 0.09

Dawson-Drain Reach 5 28 10-yr 3.00 186.00 187.92 186.70 187.93 0.000143 0.28 10.66 10.78 0.09

Dawson-Drain Reach 5 28 25-yr 4.46 186.00 188.34 186.83 188.34 0.000099 0.29 15.68 13.20 0.08

Dawson-Drain Reach 5 28 50-yr 5.55 186.00 188.53 186.91 188.53 0.000099 0.32 18.29 15.51 0.08

Dawson-Drain Reach 5 28 100-yr 6.66 186.00 188.69 186.98 188.69 0.000101 0.34 21.04 19.42 0.08

Dawson-Drain Reach 5 28 Hazel 2.32 186.00 188.11 186.63 188.11 0.000050 0.18 12.77 11.84 0.05

Dawson-Drain Reach 5 30 2-yr 1.36 186.00 187.35 186.50 187.35 0.000186 0.25 5.35 7.67 0.10

Dawson-Drain Reach 5 30 5-yr 2.04 186.00 187.64 186.60 187.64 0.000154 0.26 7.78 9.26 0.09

Dawson-Drain Reach 5 30 10-yr 3.00 186.00 187.92 186.71 187.93 0.000145 0.28 10.64 10.84 0.09

Dawson-Drain Reach 5 30 25-yr 4.46 186.00 188.34 186.84 188.35 0.000100 0.29 15.68 13.20 0.08

Dawson-Drain Reach 5 30 50-yr 5.55 186.00 188.53 186.92 188.53 0.000100 0.32 18.28 14.76 0.08

Dawson-Drain Reach 5 30 100-yr 6.66 186.00 188.69 186.99 188.69 0.000102 0.34 20.82 16.84 0.08

Dawson-Drain Reach 5 30 Hazel 2.32 186.00 188.11 186.63 188.11 0.000051 0.18 12.77 11.88 0.05

Dawson-Drain Reach 5 45 2-yr 1.36 186.02 187.35 186.52 187.36 0.000198 0.26 5.21 7.53 0.10

Dawson-Drain Reach 5 45 5-yr 2.04 186.02 187.64 186.62 187.64 0.000162 0.27 7.60 9.09 0.09

Dawson-Drain Reach 5 45 10-yr 3.00 186.02 187.92 186.73 187.93 0.000152 0.29 10.41 10.64 0.09

Dawson-Drain Reach 5 45 25-yr 4.46 186.02 188.34 186.85 188.35 0.000105 0.30 15.36 13.40 0.08

Dawson-Drain Reach 5 45 50-yr 5.55 186.02 188.53 186.94 188.53 0.000104 0.32 18.11 16.08 0.08

Dawson-Drain Reach 5 45 100-yr 6.66 186.02 188.69 187.01 188.70 0.000106 0.35 21.27 26.38 0.09

Dawson-Drain Reach 5 45 Hazel 2.32 186.02 188.11 186.65 188.11 0.000053 0.19 12.48 11.70 0.06
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River 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)

Dawson-Drain Reach 5 46 2-yr 1.36 186.02 187.35 186.52 187.36 0.000197 0.26 5.23 7.56 0.10

Dawson-Drain Reach 5 46 5-yr 2.04 186.02 187.64 186.62 187.64 0.000161 0.27 7.61 9.07 0.09

Dawson-Drain Reach 5 46 10-yr 3.00 186.02 187.92 186.73 187.93 0.000151 0.29 10.40 10.56 0.09

Dawson-Drain Reach 5 46 25-yr 4.46 186.02 188.34 186.86 188.35 0.000104 0.30 15.38 14.80 0.08

Dawson-Drain Reach 5 46 50-yr 5.55 186.02 188.53 186.94 188.53 0.000104 0.32 18.37 16.81 0.08

Dawson-Drain Reach 5 46 100-yr 6.66 186.02 188.69 187.01 188.70 0.000105 0.35 21.52 25.67 0.08

Dawson-Drain Reach 5 46 Hazel 2.32 186.02 188.11 186.65 188.11 0.000053 0.19 12.46 11.61 0.06

Dawson-Drain Reach 5 68 2-yr 1.36 186.05 187.36 186.54 187.36 0.000202 0.26 5.21 7.67 0.10

Dawson-Drain Reach 5 68 5-yr 2.04 186.05 187.64 186.64 187.65 0.000163 0.27 7.64 9.28 0.09

Dawson-Drain Reach 5 68 10-yr 3.00 186.05 187.93 186.74 187.93 0.000151 0.29 10.50 10.88 0.09

Dawson-Drain Reach 5 68 25-yr 4.46 186.05 188.34 186.87 188.35 0.000102 0.29 15.65 16.08 0.08

Dawson-Drain Reach 5 68 50-yr 5.55 186.05 188.53 186.95 188.54 0.000101 0.32 19.20 22.61 0.08

Dawson-Drain Reach 5 68 100-yr 6.66 186.05 188.69 187.02 188.70 0.000100 0.34 23.22 27.81 0.08

Dawson-Drain Reach 5 68 Hazel 2.32 186.05 188.11 186.67 188.11 0.000053 0.18 12.59 11.85 0.06

Dawson-Drain Reach 5 70 2-yr 1.36 186.05 187.36 186.55 187.36 0.000214 0.27 5.08 7.49 0.10

Dawson-Drain Reach 5 70 5-yr 2.04 186.05 187.64 186.64 187.65 0.000173 0.27 7.46 9.12 0.10

Dawson-Drain Reach 5 70 10-yr 3.00 186.05 187.93 186.75 187.93 0.000160 0.29 10.28 10.75 0.10

Dawson-Drain Reach 5 70 25-yr 4.46 186.05 188.34 186.88 188.35 0.000107 0.30 15.42 16.15 0.08

Dawson-Drain Reach 5 70 50-yr 5.55 186.05 188.53 186.96 188.54 0.000105 0.32 19.09 22.60 0.08

Dawson-Drain Reach 5 70 100-yr 6.66 186.05 188.69 187.04 188.70 0.000104 0.34 23.14 27.94 0.08

Dawson-Drain Reach 5 70 Hazel 2.32 186.05 188.11 186.68 188.11 0.000056 0.19 12.34 11.75 0.06

Dawson-Drain Reach 5 87 2-yr 1.36 186.07 187.36 186.57 187.36 0.000229 0.28 4.94 7.36 0.11

Dawson-Drain Reach 5 87 5-yr 2.04 186.07 187.65 186.67 187.65 0.000184 0.28 7.26 8.92 0.10

Dawson-Drain Reach 5 87 10-yr 3.00 186.07 187.93 186.77 187.93 0.000169 0.30 10.02 10.47 0.10

Dawson-Drain Reach 5 87 25-yr 4.46 186.07 188.35 186.90 188.35 0.000111 0.30 15.99 19.62 0.08

Dawson-Drain Reach 5 87 50-yr 5.55 186.07 188.53 186.98 188.54 0.000107 0.32 20.01 24.47 0.08

Dawson-Drain Reach 5 87 100-yr 6.66 186.07 188.70 187.06 188.70 0.000105 0.34 24.60 29.75 0.08

Dawson-Drain Reach 5 87 Hazel 2.32 186.07 188.11 186.70 188.11 0.000059 0.19 12.06 13.14 0.06

Dawson-Drain Reach 5 90 2-yr 1.36 186.07 187.36 186.57 187.37 0.000224 0.27 5.00 7.45 0.11

Dawson-Drain Reach 5 90 5-yr 2.04 186.07 187.65 186.66 187.65 0.000179 0.28 7.35 9.03 0.10

Dawson-Drain Reach 5 90 10-yr 3.00 186.07 187.93 186.77 187.94 0.000165 0.30 10.14 10.61 0.10

Dawson-Drain Reach 5 90 25-yr 4.46 186.07 188.35 186.90 188.35 0.000110 0.30 15.79 20.24 0.08

Dawson-Drain Reach 5 90 50-yr 5.55 186.07 188.53 186.98 188.54 0.000106 0.32 19.94 25.67 0.08

Dawson-Drain Reach 5 90 100-yr 6.66 186.07 188.70 187.05 188.70 0.000103 0.34 24.42 29.35 0.08

Dawson-Drain Reach 5 90 Hazel 2.32 186.07 188.11 186.70 188.11 0.000057 0.19 12.15 11.58 0.06

Dawson-Drain Reach 5 99 2-yr 1.36 186.09 187.36 186.58 187.37 0.000239 0.28 4.86 7.30 0.11

Dawson-Drain Reach 5 99 5-yr 2.04 186.09 187.65 186.68 187.65 0.000191 0.28 7.16 8.86 0.10

Dawson-Drain Reach 5 99 10-yr 3.00 186.09 187.93 186.79 187.94 0.000175 0.30 9.90 10.42 0.10

Dawson-Drain Reach 5 99 25-yr 4.46 186.09 188.35 186.91 188.35 0.000117 0.31 15.23 18.55 0.09

Dawson-Drain Reach 5 99 50-yr 5.55 186.09 188.53 187.00 188.54 0.000112 0.33 19.08 22.80 0.09

Dawson-Drain Reach 5 99 100-yr 6.66 186.09 188.70 187.07 188.70 0.000111 0.35 23.11 27.71 0.09

Dawson-Drain Reach 5 99 Hazel 2.32 186.09 188.11 186.71 188.11 0.000062 0.20 11.87 11.41 0.06

Dawson-Drain Reach 5 100 2-yr 1.36 186.09 187.36 186.59 187.37 0.000239 0.28 4.86 7.29 0.11

Dawson-Drain Reach 5 100 5-yr 2.04 186.09 187.65 186.68 187.65 0.000190 0.28 7.16 8.84 0.10

Dawson-Drain Reach 5 100 10-yr 3.00 186.09 187.93 186.79 187.94 0.000175 0.30 9.89 10.38 0.10

Dawson-Drain Reach 5 100 25-yr 4.46 186.09 188.35 186.92 188.35 0.000120 0.31 15.28 18.21 0.09

Dawson-Drain Reach 5 100 50-yr 5.55 186.09 188.53 187.00 188.54 0.000115 0.33 19.05 23.14 0.09

Dawson-Drain Reach 5 100 100-yr 6.66 186.09 188.70 187.07 188.70 0.000112 0.35 23.17 27.55 0.09

Dawson-Drain Reach 5 100 Hazel 2.32 186.09 188.11 186.72 188.11 0.000063 0.20 11.85 11.75 0.06

Dawson-Drain Reach 5 106 2-yr 1.36 186.09 187.37 186.59 187.37 0.000241 0.28 4.86 7.34 0.11

Dawson-Drain Reach 5 106 5-yr 2.04 186.09 187.65 186.68 187.65 0.000191 0.28 7.17 8.92 0.10

Dawson-Drain Reach 5 106 10-yr 3.00 186.09 187.93 186.79 187.94 0.000174 0.30 9.93 10.49 0.10

Dawson-Drain Reach 5 106 25-yr 4.46 186.09 188.35 186.92 188.35 0.000123 0.31 14.80 14.89 0.09

Dawson-Drain Reach 5 106 50-yr 5.55 186.09 188.54 187.00 188.54 0.000118 0.33 18.29 22.74 0.09

Dawson-Drain Reach 5 106 100-yr 6.66 186.09 188.70 187.08 188.70 0.000115 0.35 22.29 26.81 0.09

Dawson-Drain Reach 5 106 Hazel 2.32 186.09 188.11 186.72 188.11 0.000063 0.20 11.90 11.47 0.06

Dawson-Drain Reach 5 107 2-yr 1.36 186.10 187.37 186.59 187.37 0.000244 0.28 4.82 7.26 0.11

Dawson-Drain Reach 5 107 5-yr 2.04 186.10 187.65 186.69 187.65 0.000194 0.29 7.10 8.77 0.10

Dawson-Drain Reach 5 107 10-yr 3.00 186.10 187.93 186.80 187.94 0.000177 0.31 9.81 10.29 0.10

Dawson-Drain Reach 5 107 25-yr 4.46 186.10 188.35 186.93 188.35 0.000129 0.31 14.58 13.14 0.09

Dawson-Drain Reach 5 107 50-yr 5.55 186.10 188.54 187.01 188.54 0.000123 0.33 17.55 20.15 0.09

Dawson-Drain Reach 5 107 100-yr 6.66 186.10 188.70 187.07 188.70 0.000121 0.35 21.18 25.10 0.09

Dawson-Drain Reach 5 107 Hazel 2.32 186.10 188.11 186.72 188.11 0.000064 0.20 11.74 11.28 0.06

Dawson-Drain Reach 5 124 2-yr 1.36 186.12 187.37 186.61 187.37 0.000263 0.29 4.69 7.19 0.11

Dawson-Drain Reach 5 124 5-yr 2.04 186.12 187.65 186.71 187.66 0.000210 0.29 6.98 8.95 0.11

Dawson-Drain Reach 5 124 10-yr 3.00 186.12 187.94 186.82 187.94 0.000187 0.31 9.75 10.59 0.10

Dawson-Drain Reach 5 124 25-yr 4.46 186.12 188.35 186.95 188.36 0.000129 0.31 15.19 18.06 0.09

Dawson-Drain Reach 5 124 50-yr 5.55 186.12 188.54 187.03 188.54 0.000121 0.32 18.98 23.32 0.09

Dawson-Drain Reach 5 124 100-yr 6.66 186.12 188.70 187.10 188.71 0.000115 0.34 22.94 24.89 0.09

Dawson-Drain Reach 5 124 Hazel 2.32 186.12 188.11 186.75 188.12 0.000068 0.20 11.72 11.60 0.06

Dawson-Drain Reach 5 155 2-yr 1.36 186.15 187.38 186.65 187.38 0.000292 0.30 4.51 7.02 0.12

Dawson-Drain Reach 5 155 5-yr 2.04 186.15 187.66 186.74 187.66 0.000227 0.30 6.70 8.56 0.11
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River 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
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Dawson-Drain Reach 5 155 10-yr 3.00 186.15 187.94 186.85 187.95 0.000204 0.32 9.34 10.10 0.11

Dawson-Drain Reach 5 155 25-yr 4.46 186.15 188.36 186.98 188.36 0.000139 0.32 14.26 17.80 0.09

Dawson-Drain Reach 5 155 50-yr 5.55 186.15 188.54 187.06 188.55 0.000131 0.34 17.73 19.30 0.09

Dawson-Drain Reach 5 155 100-yr 6.66 186.15 188.70 187.13 188.71 0.000128 0.37 21.03 21.87 0.09

Dawson-Drain Reach 5 155 Hazel 2.32 186.15 188.12 186.78 188.12 0.000074 0.21 11.18 11.07 0.07

Dawson-Drain Reach 5 179 2-yr 1.36 186.18 187.39 186.68 187.39 0.000318 0.31 4.38 6.96 0.13

Dawson-Drain Reach 5 179 5-yr 2.04 186.18 187.67 186.77 187.67 0.000244 0.31 6.54 8.50 0.11

Dawson-Drain Reach 5 179 10-yr 3.00 186.18 187.95 186.88 187.95 0.000216 0.33 9.16 10.06 0.11

Dawson-Drain Reach 5 179 25-yr 4.46 186.18 188.36 187.01 188.36 0.000148 0.33 13.98 15.74 0.10

Dawson-Drain Reach 5 179 50-yr 5.55 186.18 188.54 187.09 188.55 0.000139 0.35 17.17 18.79 0.09

Dawson-Drain Reach 5 179 100-yr 6.66 186.18 188.71 187.16 188.71 0.000135 0.37 20.36 20.16 0.09

Dawson-Drain Reach 5 179 Hazel 2.32 186.18 188.12 186.81 188.12 0.000078 0.21 10.95 10.99 0.07

Dawson-Drain Reach 5 193 2-yr 1.36 186.20 187.39 186.69 187.40 0.000341 0.32 4.26 6.86 0.13

Dawson-Drain Reach 5 193 5-yr 2.04 186.20 187.67 186.79 187.67 0.000259 0.32 6.39 8.39 0.12

Dawson-Drain Reach 5 193 10-yr 3.00 186.20 187.95 186.90 187.96 0.000227 0.33 8.97 9.93 0.11

Dawson-Drain Reach 5 193 25-yr 4.46 186.20 188.36 187.03 188.37 0.000159 0.33 13.51 12.20 0.10

Dawson-Drain Reach 5 193 50-yr 5.55 186.20 188.55 187.11 188.55 0.000151 0.36 16.34 16.73 0.10

Dawson-Drain Reach 5 193 100-yr 6.66 186.20 188.71 187.18 188.72 0.000146 0.38 19.44 21.11 0.10

Dawson-Drain Reach 5 193 Hazel 2.32 186.20 188.12 186.83 188.12 0.000082 0.22 10.72 10.86 0.07

Dawson-Drain Reach 5 195 2-yr 1.36 186.20 187.39 186.70 187.40 0.000344 0.32 4.25 6.85 0.13

Dawson-Drain Reach 5 195 5-yr 2.04 186.20 187.67 186.79 187.67 0.000262 0.32 6.38 8.43 0.12

Dawson-Drain Reach 5 195 10-yr 3.00 186.20 187.95 186.90 187.96 0.000230 0.33 8.98 10.07 0.11

Dawson-Drain Reach 5 195 25-yr 4.46 186.20 188.36 187.03 188.37 0.000159 0.33 13.57 12.29 0.10

Dawson-Drain Reach 5 195 50-yr 5.55 186.20 188.55 187.11 188.55 0.000151 0.35 16.41 19.80 0.10

Dawson-Drain Reach 5 195 100-yr 6.66 186.20 188.71 187.18 188.72 0.000144 0.37 19.75 21.21 0.10

Dawson-Drain Reach 5 195 Hazel 2.32 186.20 188.12 186.83 188.12 0.000083 0.22 10.75 11.00 0.07

Dawson-Drain Reach 5 199 2-yr 1.36 186.21 187.39 186.71 187.40 0.000358 0.32 4.19 6.79 0.13

Dawson-Drain Reach 5 199 5-yr 2.04 186.21 187.67 186.80 187.68 0.000270 0.32 6.29 8.33 0.12

Dawson-Drain Reach 5 199 10-yr 3.00 186.21 187.95 186.91 187.96 0.000237 0.34 8.86 9.93 0.11

Dawson-Drain Reach 5 199 25-yr 4.46 186.21 188.36 187.04 188.37 0.000157 0.34 13.44 13.44 0.10

Dawson-Drain Reach 5 199 50-yr 5.55 186.21 188.55 187.12 188.55 0.000148 0.36 16.50 18.42 0.10

Dawson-Drain Reach 5 199 100-yr 6.66 186.21 188.71 187.20 188.72 0.000144 0.38 19.77 22.62 0.10

Dawson-Drain Reach 5 199 Hazel 2.32 186.21 188.12 186.84 188.12 0.000088 0.22 10.60 10.86 0.07

Dawson-Drain Reach 5 215 2-yr 1.36 186.22 187.40 186.74 187.40 0.000446 0.38 3.59 6.23 0.15

Dawson-Drain Reach 5 215 5-yr 2.04 186.22 187.67 186.84 187.68 0.000325 0.40 5.15 8.94 0.13

Dawson-Drain Reach 5 215 10-yr 3.00 186.22 187.95 186.95 187.96 0.000287 0.44 6.74 11.71 0.13

Dawson-Drain Reach 5 215 25-yr 4.46 186.22 188.36 187.09 188.37 0.000237 0.49 9.06 14.01 0.12

Dawson-Drain Reach 5 215 50-yr 5.55 186.22 188.55 187.17 188.56 0.000169 0.38 14.65 14.88 0.10

Dawson-Drain Reach 5 215 100-yr 6.66 186.22 188.71 187.24 188.72 0.000167 0.41 16.93 23.44 0.11

Dawson-Drain Reach 5 215 Hazel 2.32 186.22 188.12 186.88 188.12 0.000111 0.30 7.69 12.82 0.08

Dawson-Drain Reach 5 219 Culvert

Dawson-Drain Reach 5 224 2-yr 1.36 186.22 187.42 186.75 187.43 0.000408 0.38 3.62 5.98 0.14

Dawson-Drain Reach 5 224 5-yr 2.04 186.22 187.73 186.85 187.74 0.000298 0.39 5.28 7.91 0.13

Dawson-Drain Reach 5 224 10-yr 3.00 186.22 188.09 186.96 188.10 0.000224 0.41 7.31 10.38 0.12

Dawson-Drain Reach 5 224 25-yr 4.46 186.22 188.63 187.10 188.64 0.000104 0.30 16.10 18.55 0.08

Dawson-Drain Reach 5 224 50-yr 5.55 186.22 188.77 187.18 188.78 0.000115 0.33 18.94 25.78 0.09

Dawson-Drain Reach 5 224 100-yr 6.66 186.22 188.86 187.25 188.86 0.000135 0.38 21.34 29.01 0.09

Dawson-Drain Reach 5 224 Hazel 2.32 186.22 188.20 186.88 188.21 0.000101 0.29 7.95 10.92 0.08

Dawson-Drain Reach 5 229 2-yr 1.36 186.23 187.42 186.73 187.43 0.000349 0.32 4.22 6.82 0.13

Dawson-Drain Reach 5 229 5-yr 2.04 186.23 187.74 186.83 187.74 0.000236 0.31 6.62 8.54 0.11

Dawson-Drain Reach 5 229 10-yr 3.00 186.23 188.09 186.94 188.10 0.000166 0.30 10.08 10.95 0.10

Dawson-Drain Reach 5 229 25-yr 4.46 186.23 188.64 187.06 188.64 0.000085 0.28 18.13 19.83 0.07

Dawson-Drain Reach 5 229 50-yr 5.55 186.23 188.77 187.15 188.78 0.000095 0.31 21.05 27.00 0.08

Dawson-Drain Reach 5 229 100-yr 6.66 186.23 188.86 187.22 188.86 0.000112 0.35 23.54 29.36 0.09

Dawson-Drain Reach 5 229 Hazel 2.32 186.23 188.20 186.87 188.21 0.000072 0.21 11.32 11.57 0.06

Dawson-Drain Reach 5 260 2-yr 1.36 186.25 187.43 186.75 187.44 0.000354 0.32 4.21 6.83 0.13

Dawson-Drain Reach 5 260 5-yr 2.04 186.25 187.74 186.84 187.75 0.000241 0.30 6.80 9.33 0.11

Dawson-Drain Reach 5 260 10-yr 3.00 186.25 188.10 186.95 188.10 0.000151 0.29 10.46 11.27 0.09

Dawson-Drain Reach 5 260 25-yr 4.46 186.25 188.64 187.08 188.64 0.000081 0.27 17.93 19.98 0.07

Dawson-Drain Reach 5 260 50-yr 5.55 186.25 188.77 187.16 188.78 0.000091 0.31 21.04 27.50 0.08

Dawson-Drain Reach 5 260 100-yr 6.66 186.25 188.86 187.24 188.87 0.000106 0.34 23.41 27.58 0.09

Dawson-Drain Reach 5 260 Hazel 2.32 186.25 188.21 186.88 188.21 0.000066 0.20 11.71 11.86 0.06

Dawson-Drain Reach 5 275 2-yr 1.36 186.27 187.44 186.75 187.44 0.000317 0.31 4.43 7.19 0.13

Dawson-Drain Reach 5 275 5-yr 2.04 186.27 187.75 186.84 187.75 0.000222 0.28 7.21 10.30 0.11

Dawson-Drain Reach 5 275 10-yr 3.00 186.27 188.10 186.95 188.11 0.000135 0.27 11.24 12.42 0.09

Dawson-Drain Reach 5 275 25-yr 4.46 186.27 188.64 187.07 188.64 0.000068 0.25 20.14 24.57 0.07

Dawson-Drain Reach 5 275 50-yr 5.55 186.27 188.78 187.15 188.78 0.000072 0.27 26.16 35.78 0.07

Dawson-Drain Reach 5 275 100-yr 6.66 186.27 188.86 187.22 188.87 0.000082 0.30 29.27 35.99 0.08

Dawson-Drain Reach 5 275 Hazel 2.32 186.27 188.21 186.88 188.21 0.000059 0.19 12.59 13.05 0.06

Dawson-Drain Reach 5 281 2-yr 1.36 186.28 187.44 186.78 187.45 0.000394 0.34 4.04 6.69 0.14

Dawson-Drain Reach 5 281 5-yr 2.04 186.28 187.75 186.88 187.75 0.000263 0.32 6.36 8.40 0.12
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Dawson-Drain Reach 5 281 10-yr 3.00 186.28 188.10 186.98 188.11 0.000175 0.31 9.68 10.36 0.10

Dawson-Drain Reach 5 281 25-yr 4.46 186.28 188.64 187.11 188.64 0.000089 0.29 18.21 31.26 0.08

Dawson-Drain Reach 5 281 50-yr 5.55 186.28 188.78 187.19 188.78 0.000096 0.32 22.82 34.56 0.08

Dawson-Drain Reach 5 281 100-yr 6.66 186.28 188.86 187.26 188.87 0.000110 0.36 25.81 34.73 0.09

Dawson-Drain Reach 5 281 Hazel 2.32 186.28 188.21 186.91 188.21 0.000078 0.22 10.81 10.94 0.07

Dawson-Drain Reach 5 287 2-yr 1.36 186.29 187.44 186.79 187.45 0.000408 0.34 3.98 6.63 0.14

Dawson-Drain Reach 5 287 5-yr 2.04 186.29 187.75 186.89 187.75 0.000272 0.32 6.28 8.32 0.12

Dawson-Drain Reach 5 287 10-yr 3.00 186.29 188.10 186.99 188.11 0.000180 0.32 9.57 10.27 0.10

Dawson-Drain Reach 5 287 25-yr 4.46 186.29 188.64 187.12 188.64 0.000092 0.30 16.86 27.82 0.08

Dawson-Drain Reach 5 287 50-yr 5.55 186.29 188.78 187.20 188.78 0.000102 0.33 21.03 30.64 0.08

Dawson-Drain Reach 5 287 100-yr 6.66 186.29 188.86 187.28 188.87 0.000118 0.37 23.68 30.76 0.09

Dawson-Drain Reach 5 287 Hazel 2.32 186.29 188.21 186.92 188.21 0.000079 0.22 10.68 10.85 0.07

Dawson-Drain Reach 5 288 2-yr 1.36 186.29 187.44 186.79 187.45 0.000410 0.34 3.98 6.63 0.14

Dawson-Drain Reach 5 288 5-yr 2.04 186.29 187.75 186.89 187.75 0.000273 0.32 6.27 8.32 0.12

Dawson-Drain Reach 5 288 10-yr 3.00 186.29 188.10 187.00 188.11 0.000181 0.32 9.56 10.26 0.10

Dawson-Drain Reach 5 288 25-yr 4.46 186.29 188.64 187.13 188.64 0.000093 0.30 16.57 28.55 0.08

Dawson-Drain Reach 5 288 50-yr 5.55 186.29 188.78 187.20 188.78 0.000102 0.33 20.67 30.04 0.08

Dawson-Drain Reach 5 288 100-yr 6.66 186.29 188.86 187.28 188.87 0.000119 0.37 23.27 30.17 0.09

Dawson-Drain Reach 5 288 Hazel 2.32 186.29 188.21 186.92 188.21 0.000080 0.22 10.67 10.84 0.07

Dawson-Drain Reach 5 301 2-yr 1.36 186.31 187.45 186.81 187.45 0.000429 0.35 3.91 6.57 0.14

Dawson-Drain Reach 5 301 5-yr 2.04 186.31 187.75 186.90 187.76 0.000285 0.33 6.17 8.25 0.12

Dawson-Drain Reach 5 301 10-yr 3.00 186.31 188.11 187.01 188.11 0.000187 0.32 9.42 10.21 0.10

Dawson-Drain Reach 5 301 25-yr 4.46 186.31 188.64 187.14 188.65 0.000092 0.30 17.67 23.81 0.08

Dawson-Drain Reach 5 301 50-yr 5.55 186.31 188.78 187.22 188.78 0.000102 0.34 21.12 25.64 0.08

Dawson-Drain Reach 5 301 100-yr 6.66 186.31 188.87 187.29 188.87 0.000119 0.38 23.35 25.86 0.09

Dawson-Drain Reach 5 301 Hazel 2.32 186.31 188.21 186.94 188.21 0.000080 0.23 10.52 10.96 0.07

Dawson-Drain Reach 5 304 2-yr 1.36 186.31 187.45 186.81 187.46 0.000433 0.35 3.90 6.56 0.14

Dawson-Drain Reach 5 304 5-yr 2.04 186.31 187.75 186.91 187.76 0.000287 0.33 6.15 8.23 0.12

Dawson-Drain Reach 5 304 10-yr 3.00 186.31 188.11 187.01 188.11 0.000190 0.32 9.39 10.17 0.10

Dawson-Drain Reach 5 304 25-yr 4.46 186.31 188.64 187.14 188.65 0.000093 0.30 17.57 21.47 0.08

Dawson-Drain Reach 5 304 50-yr 5.55 186.31 188.78 187.22 188.78 0.000103 0.33 20.76 25.12 0.08

Dawson-Drain Reach 5 304 100-yr 6.66 186.31 188.87 187.30 188.87 0.000121 0.37 22.94 25.29 0.09

Dawson-Drain Reach 5 304 Hazel 2.32 186.31 188.21 186.94 188.21 0.000082 0.23 10.48 10.84 0.07

Dawson-Drain Reach 5 330 2-yr 1.36 186.36 187.47 186.85 187.47 0.000487 0.36 3.73 6.41 0.15

Dawson-Drain Reach 5 330 5-yr 2.04 186.36 187.76 186.95 187.77 0.000322 0.35 5.89 8.06 0.13

Dawson-Drain Reach 5 330 10-yr 3.00 186.36 188.11 187.06 188.12 0.000210 0.33 9.09 10.84 0.11

Dawson-Drain Reach 5 330 25-yr 4.46 186.36 188.64 187.19 188.65 0.000103 0.31 16.03 18.31 0.08

Dawson-Drain Reach 5 330 50-yr 5.55 186.36 188.78 187.27 188.79 0.000116 0.35 18.82 22.63 0.09

Dawson-Drain Reach 5 330 100-yr 6.66 186.36 188.87 187.34 188.88 0.000136 0.40 20.81 22.84 0.10

Dawson-Drain Reach 5 330 Hazel 2.32 186.36 188.21 186.98 188.22 0.000090 0.23 10.20 11.38 0.07

Dawson-Drain Reach 5 356 2-yr 1.36 186.37 187.48 186.87 187.49 0.000500 0.37 3.69 6.38 0.15

Dawson-Drain Reach 5 356 5-yr 2.04 186.37 187.77 186.97 187.78 0.000352 0.35 5.82 8.37 0.13

Dawson-Drain Reach 5 356 10-yr 3.00 186.37 188.12 187.07 188.12 0.000219 0.33 9.16 10.63 0.11

Dawson-Drain Reach 5 356 25-yr 4.46 186.37 188.65 187.20 188.65 0.000104 0.30 16.29 20.52 0.08

Dawson-Drain Reach 5 356 50-yr 5.55 186.37 188.79 187.29 188.79 0.000114 0.34 19.35 23.01 0.09

Dawson-Drain Reach 5 356 100-yr 6.66 186.37 188.87 187.36 188.88 0.000133 0.38 21.38 23.23 0.09

Dawson-Drain Reach 5 356 Hazel 2.32 186.37 188.22 187.00 188.22 0.000097 0.23 10.21 11.16 0.07

Dawson-Drain Reach 5 358 2-yr 1.36 186.38 187.48 186.87 187.49 0.000503 0.37 3.68 6.37 0.16

Dawson-Drain Reach 5 358 5-yr 2.04 186.38 187.77 186.97 187.78 0.000335 0.35 5.80 8.00 0.13

Dawson-Drain Reach 5 358 10-yr 3.00 186.38 188.12 187.08 188.12 0.000218 0.34 8.93 10.87 0.11

Dawson-Drain Reach 5 358 25-yr 4.46 186.38 188.65 187.21 188.65 0.000107 0.32 16.40 20.89 0.08

Dawson-Drain Reach 5 358 50-yr 5.55 186.38 188.79 187.29 188.79 0.000118 0.35 19.50 23.17 0.09

Dawson-Drain Reach 5 358 100-yr 6.66 186.38 188.87 187.36 188.88 0.000137 0.40 21.55 23.39 0.10

Dawson-Drain Reach 5 358 Hazel 2.32 186.38 188.22 187.00 188.22 0.000096 0.24 10.03 11.75 0.07

Dawson-Drain Reach 5 380 2-yr 1.36 186.40 187.49 186.89 187.50 0.000534 0.38 3.60 6.30 0.16

Dawson-Drain Reach 5 380 5-yr 2.04 186.40 187.78 186.99 187.79 0.000356 0.36 5.67 7.91 0.14

Dawson-Drain Reach 5 380 10-yr 3.00 186.40 188.12 187.10 188.13 0.000233 0.35 8.71 9.79 0.11

Dawson-Drain Reach 5 380 25-yr 4.46 186.40 188.65 187.23 188.66 0.000116 0.32 15.14 17.28 0.09

Dawson-Drain Reach 5 380 50-yr 5.55 186.40 188.79 187.31 188.79 0.000129 0.36 17.75 22.20 0.09

Dawson-Drain Reach 5 380 100-yr 6.66 186.40 188.88 187.38 188.88 0.000150 0.40 19.72 22.43 0.10

Dawson-Drain Reach 5 380 Hazel 2.32 186.40 188.22 187.02 188.22 0.000105 0.24 9.65 10.31 0.08

Dawson-Drain Reach 5 427 2-yr 1.36 186.46 187.52 186.96 187.53 0.000627 0.40 3.39 6.11 0.17

Dawson-Drain Reach 5 427 5-yr 2.04 186.46 187.80 187.05 187.81 0.000420 0.38 5.33 7.66 0.15

Dawson-Drain Reach 5 427 10-yr 3.00 186.46 188.13 187.16 188.14 0.000269 0.37 8.21 9.51 0.12

Dawson-Drain Reach 5 427 25-yr 4.46 186.46 188.66 187.29 188.66 0.000132 0.34 14.76 20.69 0.09

Dawson-Drain Reach 5 427 50-yr 5.55 186.46 188.79 187.37 188.80 0.000144 0.38 17.71 21.40 0.10

Dawson-Drain Reach 5 427 100-yr 6.66 186.46 188.88 187.45 188.89 0.000166 0.42 19.63 21.62 0.11

Dawson-Drain Reach 5 427 Hazel 2.32 186.46 188.22 187.09 188.23 0.000123 0.26 9.07 9.99 0.08

Dawson-Drain Reach 5 490 2-yr 1.36 186.53 187.56 187.03 187.57 0.000724 0.42 3.21 5.95 0.18

Dawson-Drain Reach 5 490 5-yr 2.04 186.53 187.83 187.12 187.83 0.000499 0.40 5.14 7.97 0.16

Dawson-Drain Reach 5 490 10-yr 3.00 186.53 188.15 187.23 188.16 0.000301 0.38 8.02 9.72 0.13

Dawson-Drain Reach 5 490 25-yr 4.46 186.53 188.66 187.36 188.67 0.000147 0.34 13.88 14.29 0.10
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River 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
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Dawson-Drain Reach 5 490 50-yr 5.55 186.53 188.80 187.44 188.81 0.000160 0.38 16.03 16.35 0.10

Dawson-Drain Reach 5 490 100-yr 6.66 186.53 188.89 187.51 188.90 0.000185 0.43 17.69 19.50 0.11

Dawson-Drain Reach 5 490 Hazel 2.32 186.53 188.23 187.16 188.23 0.000140 0.27 8.80 10.14 0.09

Dawson-Drain Reach 5 492 2-yr 1.36 186.53 187.56 187.03 187.57 0.000728 0.42 3.21 5.95 0.18

Dawson-Drain Reach 5 492 5-yr 2.04 186.53 187.83 187.13 187.84 0.000503 0.40 5.11 7.91 0.16

Dawson-Drain Reach 5 492 10-yr 3.00 186.53 188.15 187.23 188.16 0.000304 0.38 7.97 9.66 0.13

Dawson-Drain Reach 5 492 25-yr 4.46 186.53 188.66 187.36 188.67 0.000151 0.35 13.81 14.94 0.10

Dawson-Drain Reach 5 492 50-yr 5.55 186.53 188.80 187.44 188.81 0.000164 0.39 16.05 16.93 0.10

Dawson-Drain Reach 5 492 100-yr 6.66 186.53 188.89 187.52 188.90 0.000189 0.43 17.74 19.38 0.11

Dawson-Drain Reach 5 492 Hazel 2.32 186.53 188.23 187.16 188.23 0.000142 0.27 8.74 10.07 0.09

Dawson-Drain Reach 5 517 2-yr 1.36 186.57 187.58 187.06 187.59 0.000764 0.43 3.15 5.90 0.19

Dawson-Drain Reach 5 517 5-yr 2.04 186.57 187.84 187.16 187.85 0.000545 0.42 4.89 7.54 0.16

Dawson-Drain Reach 5 517 10-yr 3.00 186.57 188.16 187.27 188.17 0.000347 0.40 7.62 9.50 0.14

Dawson-Drain Reach 5 517 25-yr 4.46 186.57 188.67 187.40 188.68 0.000166 0.36 13.22 12.68 0.10

Dawson-Drain Reach 5 517 50-yr 5.55 186.57 188.81 187.47 188.82 0.000179 0.40 15.13 15.16 0.11

Dawson-Drain Reach 5 517 100-yr 6.66 186.57 188.90 187.55 188.91 0.000206 0.45 16.64 17.42 0.12

Dawson-Drain Reach 5 517 Hazel 2.32 186.57 188.24 187.19 188.24 0.000163 0.28 8.33 9.94 0.10

Dawson-Drain Reach 5 551 2-yr 1.36 186.61 187.60 187.11 187.61 0.000853 0.45 3.02 5.77 0.20

Dawson-Drain Reach 5 551 5-yr 2.04 186.61 187.86 187.20 187.87 0.000655 0.42 4.82 8.38 0.18

Dawson-Drain Reach 5 551 10-yr 3.00 186.61 188.17 187.31 188.18 0.000374 0.39 7.81 10.74 0.14

Dawson-Drain Reach 5 551 25-yr 4.46 186.61 188.67 187.44 188.68 0.000154 0.34 14.15 14.45 0.10

Dawson-Drain Reach 5 551 50-yr 5.55 186.61 188.82 187.52 188.82 0.000163 0.37 16.24 15.18 0.10

Dawson-Drain Reach 5 551 100-yr 6.66 186.61 188.91 187.59 188.92 0.000186 0.42 17.92 20.61 0.11

Dawson-Drain Reach 5 551 Hazel 2.32 186.61 188.24 187.24 188.24 0.000176 0.28 8.56 11.25 0.10

Dawson-Drain Reach 5 584 2-yr 1.36 186.64 187.63 187.13 187.64 0.000833 0.45 3.06 5.85 0.20

Dawson-Drain Reach 5 584 5-yr 2.04 186.64 187.88 187.23 187.89 0.000616 0.43 4.75 7.68 0.17

Dawson-Drain Reach 5 584 10-yr 3.00 186.64 188.18 187.34 188.19 0.000382 0.41 7.33 9.34 0.14

Dawson-Drain Reach 5 584 25-yr 4.46 186.64 188.68 187.46 188.69 0.000178 0.38 12.62 12.13 0.11

Dawson-Drain Reach 5 584 50-yr 5.55 186.64 188.82 187.54 188.83 0.000193 0.42 15.11 25.65 0.11

Dawson-Drain Reach 5 584 100-yr 6.66 186.64 188.91 187.62 188.92 0.000219 0.47 17.60 27.82 0.12

Dawson-Drain Reach 5 584 Hazel 2.32 186.64 188.25 187.26 188.25 0.000186 0.30 7.91 9.67 0.10

Dawson-Drain Reach 5 593 2-yr 1.36 186.66 187.64 187.16 187.65 0.000918 0.46 2.94 5.70 0.21

Dawson-Drain Reach 5 593 5-yr 2.04 186.66 187.89 187.25 187.90 0.000657 0.45 4.51 7.05 0.18

Dawson-Drain Reach 5 593 10-yr 3.00 186.66 188.19 187.36 188.20 0.000418 0.44 6.75 8.71 0.15

Dawson-Drain Reach 5 593 25-yr 4.46 186.66 188.68 187.49 188.69 0.000211 0.42 10.91 21.42 0.12

Dawson-Drain Reach 5 593 50-yr 5.55 186.66 188.82 187.57 188.83 0.000204 0.42 16.31 25.66 0.11

Dawson-Drain Reach 5 593 100-yr 6.66 186.66 188.92 187.64 188.93 0.000226 0.46 18.88 28.40 0.12

Dawson-Drain Reach 5 593 Hazel 2.32 186.66 188.25 187.29 188.25 0.000201 0.32 7.21 9.04 0.11

Dawson-Drain Reach 5 605 Culvert

Dawson-Drain Reach 5 613 2-yr 1.36 186.67 187.68 187.17 187.69 0.000814 0.44 3.08 5.83 0.19

Dawson-Drain Reach 5 613 5-yr 2.04 186.67 187.95 187.27 187.96 0.000520 0.42 4.87 7.34 0.16

Dawson-Drain Reach 5 613 10-yr 3.00 186.67 188.34 187.37 188.34 0.000258 0.38 7.80 9.47 0.12

Dawson-Drain Reach 5 613 25-yr 4.46 186.67 188.80 187.50 188.80 0.000145 0.34 16.12 30.52 0.10

Dawson-Drain Reach 5 613 50-yr 5.55 186.67 188.87 187.58 188.88 0.000180 0.40 18.43 32.18 0.11

Dawson-Drain Reach 5 613 100-yr 6.66 186.67 188.94 187.66 188.95 0.000213 0.44 20.56 33.93 0.12

Dawson-Drain Reach 5 613 Hazel 2.32 186.67 188.34 187.30 188.34 0.000155 0.30 7.80 9.47 0.09

Dawson-Drain Reach 5 666 2-yr 1.36 186.75 187.72 187.25 187.73 0.000995 0.48 2.84 5.56 0.21

Dawson-Drain Reach 5 666 5-yr 2.04 186.75 187.98 187.35 187.99 0.000674 0.46 4.45 6.95 0.18

Dawson-Drain Reach 5 666 10-yr 3.00 186.75 188.35 187.45 188.36 0.000374 0.40 7.43 8.97 0.14

Dawson-Drain Reach 5 666 25-yr 4.46 186.75 188.81 187.58 188.81 0.000253 0.36 12.82 18.46 0.12

Dawson-Drain Reach 5 666 50-yr 5.55 186.75 188.89 187.67 188.89 0.000066 0.19 72.96 189.27 0.06

Dawson-Drain Reach 5 666 100-yr 6.66 186.75 188.95 187.74 188.95 0.000061 0.19 87.94 198.70 0.06

Dawson-Drain Reach 5 666 Hazel 2.32 186.75 188.35 187.38 188.35 0.000229 0.32 7.37 8.94 0.11

Dawson-Drain Reach 5 691 2-yr 1.36 186.77 187.74 187.14 187.74 0.000244 0.25 5.49 10.46 0.11

Dawson-Drain Reach 5 691 5-yr 2.04 186.77 187.99 187.21 188.00 0.000172 0.24 8.44 12.89 0.10

Dawson-Drain Reach 5 691 10-yr 3.00 186.77 188.36 187.30 188.37 0.000099 0.22 13.84 16.43 0.08

Dawson-Drain Reach 5 691 25-yr 4.46 186.77 188.82 187.39 188.82 0.000040 0.18 48.45 99.30 0.05

Dawson-Drain Reach 5 691 50-yr 5.55 186.77 188.89 187.46 188.89 0.000048 0.20 55.59 99.85 0.06

Dawson-Drain Reach 5 691 100-yr 6.66 186.77 188.95 187.51 188.96 0.000023 0.15 135.03 283.40 0.04

Dawson-Drain Reach 5 691 Hazel 2.32 186.77 188.35 187.24 188.35 0.000062 0.17 13.67 16.33 0.06

Dawson-Drain Reach 5 715 2-yr 1.36 186.81 187.75 187.31 187.76 0.001138 0.50 2.74 5.65 0.23

Dawson-Drain Reach 5 715 5-yr 2.04 186.81 188.00 187.40 188.01 0.000755 0.47 4.35 7.20 0.19

Dawson-Drain Reach 5 715 10-yr 3.00 186.81 188.36 187.51 188.37 0.000400 0.40 7.43 9.55 0.15

Dawson-Drain Reach 5 715 25-yr 4.46 186.81 188.82 187.64 188.82 0.000083 0.22 51.31 181.48 0.07

Dawson-Drain Reach 5 715 50-yr 5.55 186.81 188.89 187.72 188.89 0.000078 0.23 64.56 185.02 0.07

Dawson-Drain Reach 5 715 100-yr 6.66 186.81 188.95 187.79 188.96 0.000075 0.23 76.96 190.54 0.07

Dawson-Drain Reach 5 715 Hazel 2.32 186.81 188.35 187.43 188.36 0.000247 0.32 7.33 9.42 0.11

Dawson-Drain Reach 5 749 2-yr 1.36 186.84 187.78 187.33 187.80 0.001106 0.49 2.80 5.80 0.22

Dawson-Drain Reach 5 749 5-yr 2.04 186.84 188.02 187.43 188.03 0.000757 0.47 4.33 7.09 0.19

Dawson-Drain Reach 5 749 10-yr 3.00 186.84 188.38 187.54 188.39 0.000417 0.42 7.18 8.97 0.15

Dawson-Drain Reach 5 749 25-yr 4.46 186.84 188.82 187.68 188.83 0.000241 0.38 11.63 11.19 0.12
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Dawson-Drain Reach 5 749 50-yr 5.55 186.84 188.89 187.75 188.89 0.000070 0.21 72.34 205.79 0.06

Dawson-Drain Reach 5 749 100-yr 6.66 186.84 188.96 187.82 188.96 0.000066 0.22 86.06 211.61 0.06

Dawson-Drain Reach 5 749 Hazel 2.32 186.84 188.36 187.47 188.37 0.000264 0.33 7.04 8.89 0.12

Dawson-Drain Reach 5 751 2-yr 1.36 186.85 187.79 187.35 187.80 0.001174 0.51 2.68 5.44 0.23

Dawson-Drain Reach 5 751 5-yr 2.04 186.85 188.02 187.44 188.04 0.000835 0.49 4.12 6.74 0.20

Dawson-Drain Reach 5 751 10-yr 3.00 186.85 188.38 187.55 188.39 0.000467 0.44 6.85 8.69 0.16

Dawson-Drain Reach 5 751 25-yr 4.46 186.85 188.82 187.68 188.83 0.000255 0.40 11.31 11.99 0.12

Dawson-Drain Reach 5 751 50-yr 5.55 186.85 188.89 187.76 188.89 0.000071 0.22 71.54 201.52 0.07

Dawson-Drain Reach 5 751 100-yr 6.66 186.85 188.96 187.84 188.96 0.000067 0.22 85.13 213.40 0.06

Dawson-Drain Reach 5 751 Hazel 2.32 186.85 188.36 187.48 188.37 0.000296 0.35 6.72 8.60 0.12

Dawson-Drain Reach 5 772 2-yr 1.36 187.09 187.82 187.59 187.85 0.004275 0.80 1.70 4.59 0.42

Dawson-Drain Reach 5 772 5-yr 2.04 187.09 188.04 187.69 188.07 0.002282 0.71 2.85 5.72 0.32

Dawson-Drain Reach 5 772 10-yr 3.00 187.09 188.39 187.80 188.40 0.001016 0.59 5.12 7.50 0.23

Dawson-Drain Reach 5 772 25-yr 4.46 187.09 188.82 187.92 188.84 0.000495 0.49 9.38 14.81 0.17

Dawson-Drain Reach 5 772 50-yr 5.55 187.09 188.89 188.00 188.90 0.000147 0.28 56.14 201.96 0.09

Dawson-Drain Reach 5 772 100-yr 6.66 187.09 188.96 188.06 188.96 0.000052 0.17 141.38 346.04 0.06

Dawson-Drain Reach 5 772 Hazel 2.32 187.09 188.37 187.72 188.38 0.000658 0.47 4.97 7.39 0.18

Dawson-Drain Reach 5 775 2-yr 1.36 187.11 187.83 187.61 187.86 0.004443 0.81 1.69 4.68 0.43

Dawson-Drain Reach 5 775 5-yr 2.04 187.11 188.05 187.70 188.08 0.002368 0.72 2.84 5.82 0.33

Dawson-Drain Reach 5 775 10-yr 3.00 187.11 188.39 187.81 188.41 0.001033 0.58 5.13 7.65 0.23

Dawson-Drain Reach 5 775 25-yr 4.46 187.11 188.83 187.94 188.84 0.000484 0.48 9.46 13.96 0.16

Dawson-Drain Reach 5 775 50-yr 5.55 187.11 188.89 188.01 188.90 0.000157 0.29 53.64 195.50 0.09

Dawson-Drain Reach 5 775 100-yr 6.66 187.11 188.96 188.08 188.96 0.000139 0.28 67.03 210.14 0.09

Dawson-Drain Reach 5 775 Hazel 2.32 187.11 188.37 187.74 188.38 0.000674 0.47 4.97 7.55 0.18

Dawson-Drain Reach 5 810 2-yr 1.36 187.14 187.93 187.63 187.95 0.002889 0.67 2.02 5.31 0.35

Dawson-Drain Reach 5 810 5-yr 2.04 187.14 188.11 187.73 188.13 0.002057 0.66 3.06 6.36 0.31

Dawson-Drain Reach 5 810 10-yr 3.00 187.14 188.42 187.84 188.43 0.000985 0.57 5.26 7.87 0.22

Dawson-Drain Reach 5 810 25-yr 4.46 187.14 188.84 187.97 188.85 0.000428 0.49 10.42 22.79 0.16

Dawson-Drain Reach 5 810 50-yr 5.55 187.14 188.90 188.04 188.90 0.000165 0.32 50.10 179.59 0.10

Dawson-Drain Reach 5 810 100-yr 6.66 187.14 188.96 188.11 188.97 0.000148 0.31 62.24 192.94 0.09

Dawson-Drain Reach 5 810 Hazel 2.32 187.14 188.39 187.76 188.40 0.000670 0.46 5.03 7.73 0.18

Dawson-Drain Reach 5 842 2-yr 1.36 187.18 187.99 187.57 188.00 0.000825 0.47 3.16 6.28 0.20

Dawson-Drain Reach 5 842 5-yr 2.04 187.18 188.16 187.64 188.17 0.000814 0.53 4.29 7.07 0.20

Dawson-Drain Reach 5 842 10-yr 3.00 187.18 188.44 187.72 188.46 0.000598 0.53 6.50 8.44 0.18

Dawson-Drain Reach 5 842 25-yr 4.46 187.18 188.85 187.83 188.85 0.000027 0.14 143.39 403.16 0.04

Dawson-Drain Reach 5 842 50-yr 5.55 187.18 188.90 187.91 188.90 0.000029 0.15 164.12 414.37 0.04

Dawson-Drain Reach 5 842 100-yr 6.66 187.18 188.97 187.98 188.97 0.000027 0.15 191.27 427.87 0.04

Dawson-Drain Reach 5 842 Hazel 2.32 187.18 188.40 187.66 188.41 0.000407 0.43 6.19 8.23 0.15

Dawson-Drain Reach 5 876 2-yr 1.36 187.22 188.02 187.64 188.03 0.001172 0.50 2.74 5.80 0.23

Dawson-Drain Reach 5 876 5-yr 2.04 187.22 188.19 187.72 188.20 0.001075 0.54 3.78 6.61 0.23

Dawson-Drain Reach 5 876 10-yr 3.00 187.22 188.47 187.81 188.48 0.000720 0.52 5.80 7.96 0.19

Dawson-Drain Reach 5 876 25-yr 4.46 187.22 188.85 187.93 188.86 0.000366 0.48 11.87 33.97 0.15

Dawson-Drain Reach 5 876 50-yr 5.55 187.22 188.90 188.00 188.91 0.000471 0.56 13.60 36.76 0.17

Dawson-Drain Reach 5 876 100-yr 6.66 187.22 188.97 188.07 188.97 0.000024 0.13 211.75 474.41 0.04

Dawson-Drain Reach 5 876 Hazel 2.32 187.22 188.42 187.75 188.43 0.000514 0.43 5.44 7.74 0.16

Dawson-Drain Reach 5 885 2-yr 1.36 187.24 188.04 187.59 188.05 0.000598 0.42 3.57 7.13 0.17

Dawson-Drain Reach 5 885 5-yr 2.04 187.24 188.20 187.65 188.22 0.000598 0.47 4.84 8.08 0.18

Dawson-Drain Reach 5 885 10-yr 3.00 187.24 188.48 187.74 188.49 0.000457 0.49 7.25 9.65 0.16

Dawson-Drain Reach 5 885 25-yr 4.46 187.24 188.86 187.85 188.86 0.000026 0.14 159.38 478.05 0.04

Dawson-Drain Reach 5 885 50-yr 5.55 187.24 188.92 187.92 188.92 0.000026 0.14 185.24 479.31 0.04

Dawson-Drain Reach 5 885 100-yr 6.66 187.24 188.97 187.98 188.97 0.000026 0.15 209.37 480.42 0.04

Dawson-Drain Reach 5 885 Hazel 2.32 187.24 188.43 187.68 188.44 0.000325 0.40 6.79 9.37 0.13

Dawson-Drain Reach 4 904.5366 2-yr 0.32 187.35 188.06 188.06 0.000129 0.20 1.59 3.54 0.09

Dawson-Drain Reach 4 904.5366 5-yr 0.51 187.35 188.22 188.23 0.000138 0.23 2.26 4.39 0.10

Dawson-Drain Reach 4 904.5366 10-yr 0.63 187.35 188.50 188.50 0.000069 0.17 3.87 10.83 0.07

Dawson-Drain Reach 4 904.5366 25-yr 0.81 187.35 188.86 188.86 0.000017 0.12 9.37 20.00 0.04

Dawson-Drain Reach 4 904.5366 50-yr 0.94 187.35 188.92 188.92 0.000018 0.13 10.45 20.00 0.04

Dawson-Drain Reach 4 904.5366 100-yr 1.09 187.35 188.97 188.97 0.000020 0.14 11.45 20.00 0.04

Dawson-Drain Reach 4 904.5366 Hazel 0.51 187.35 188.44 188.44 0.000062 0.15 3.39 7.16 0.07

Dawson-Drain Reach 4 904.6199 2-yr 0.32 187.42 188.06 188.06 0.000420 0.25 1.28 3.50 0.13

Dawson-Drain Reach 4 904.6199 5-yr 0.51 187.42 188.23 188.23 0.000358 0.26 1.94 4.34 0.12

Dawson-Drain Reach 4 904.6199 10-yr 0.63 187.42 188.50 188.50 0.000116 0.20 3.35 6.71 0.08

Dawson-Drain Reach 4 904.6199 25-yr 0.81 187.42 188.86 188.87 0.000038 0.15 7.99 20.00 0.05

Dawson-Drain Reach 4 904.6199 50-yr 0.94 187.42 188.92 188.92 0.000040 0.16 9.07 20.00 0.05

Dawson-Drain Reach 4 904.6199 100-yr 1.09 187.42 188.97 188.97 0.000044 0.17 10.07 20.00 0.05

Dawson-Drain Reach 4 904.6199 Hazel 0.51 187.42 188.44 188.44 0.000098 0.17 3.01 5.87 0.07

Dawson-Drain Reach 4 904.7031 2-yr 0.32 187.43 188.06 188.06 0.000490 0.26 1.22 3.48 0.14

Dawson-Drain Reach 4 904.7031 5-yr 0.51 187.43 188.23 188.23 0.000376 0.28 1.88 4.32 0.13

Dawson-Drain Reach 4 904.7031 10-yr 0.63 187.43 188.50 188.50 0.000125 0.21 3.21 5.68 0.08

Dawson-Drain Reach 4 904.7031 25-yr 0.81 187.43 188.86 188.87 0.000043 0.16 7.34 16.62 0.05

Dawson-Drain Reach 4 904.7031 50-yr 0.94 187.43 188.92 188.92 0.000047 0.18 8.34 20.00 0.05

Dawson-Drain Reach 4 904.7031 100-yr 1.09 187.43 188.97 188.97 0.000051 0.19 9.34 20.00 0.06
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River 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)

Dawson-Drain Reach 4 904.7031 Hazel 0.51 187.43 188.44 188.44 0.000105 0.19 2.91 5.39 0.07

Dawson-Drain Reach 4 908.3487 2-yr 0.32 187.44 188.07 188.07 0.000339 0.23 1.38 3.58 0.12

Dawson-Drain Reach 4 908.3487 5-yr 0.51 187.44 188.23 188.24 0.000302 0.25 2.03 4.28 0.12

Dawson-Drain Reach 4 908.3487 10-yr 0.63 187.44 188.50 188.50 0.000108 0.20 3.35 5.63 0.07

Dawson-Drain Reach 4 908.3487 25-yr 0.81 187.44 188.87 188.87 0.000036 0.15 7.97 16.89 0.05

Dawson-Drain Reach 4 908.3487 50-yr 0.94 187.44 188.92 188.92 0.000039 0.16 8.92 19.49 0.05

Dawson-Drain Reach 4 908.3487 100-yr 1.09 187.44 188.97 188.97 0.000043 0.17 9.92 20.00 0.05

Dawson-Drain Reach 4 908.3487 Hazel 0.51 187.44 188.44 188.45 0.000089 0.17 3.05 5.35 0.07

Dawson-Drain Reach 4 912.4 2-yr 0.32 187.45 188.07 188.07 0.000449 0.25 1.24 3.41 0.13

Dawson-Drain Reach 4 912.4 5-yr 0.51 187.45 188.24 188.24 0.000373 0.27 1.88 4.24 0.13

Dawson-Drain Reach 4 912.4 10-yr 0.63 187.45 188.50 188.50 0.000135 0.21 3.32 9.16 0.08

Dawson-Drain Reach 4 912.4 25-yr 0.81 187.45 188.87 188.87 0.000032 0.14 9.97 20.00 0.04

Dawson-Drain Reach 4 912.4 50-yr 0.94 187.45 188.92 188.92 0.000034 0.14 11.06 20.00 0.04

Dawson-Drain Reach 4 912.4 100-yr 1.09 187.45 188.97 188.97 0.000036 0.15 12.06 20.00 0.05

Dawson-Drain Reach 4 912.4 Hazel 0.51 187.45 188.44 188.45 0.000115 0.18 2.93 6.18 0.07

Dawson-Drain Reach 3 919 2-yr 1.06 187.27 188.05 187.77 188.08 0.003118 0.73 1.45 3.42 0.36

Dawson-Drain Reach 3 919 5-yr 1.53 187.27 188.22 187.85 188.25 0.002505 0.73 2.08 4.09 0.33

Dawson-Drain Reach 3 919 10-yr 2.34 187.27 188.49 187.98 188.51 0.001694 0.71 3.32 5.16 0.28

Dawson-Drain Reach 3 919 25-yr 3.55 187.27 188.85 188.12 188.88 0.000959 0.65 5.95 11.40 0.22

Dawson-Drain Reach 3 919 50-yr 4.47 187.27 188.90 188.20 188.93 0.001276 0.77 6.52 11.67 0.26

Dawson-Drain Reach 3 919 100-yr 5.40 187.27 188.95 188.28 188.99 0.001556 0.88 7.07 12.43 0.29

Dawson-Drain Reach 3 919 Hazel 1.69 187.27 188.44 187.88 188.45 0.001088 0.55 3.06 4.96 0.22

Dawson-Drain Reach 3 925.4277 2-yr 1.06 187.28 188.08 187.69 188.10 0.001391 0.54 1.95 3.87 0.24

Dawson-Drain Reach 3 925.4277 5-yr 1.53 187.28 188.24 187.77 188.26 0.001290 0.58 2.61 4.36 0.24

Dawson-Drain Reach 3 925.4277 10-yr 2.34 187.28 188.51 187.88 188.52 0.001230 0.59 4.33 13.03 0.24

Dawson-Drain Reach 3 925.4277 25-yr 3.55 187.28 188.88 188.01 188.88 0.000049 0.16 102.15 252.71 0.05

Dawson-Drain Reach 3 925.4277 50-yr 4.47 187.28 188.94 188.09 188.94 0.000051 0.17 117.52 252.83 0.05

Dawson-Drain Reach 3 925.4277 100-yr 5.40 187.28 189.00 188.17 189.00 0.000053 0.18 132.04 253.68 0.05

Dawson-Drain Reach 3 925.4277 Hazel 1.69 187.28 188.45 187.79 188.46 0.000875 0.47 3.65 9.01 0.20

Dawson-Drain Reach 3 943 2-yr 1.06 187.31 188.12 187.69 188.13 0.001143 0.50 2.11 4.12 0.22

Dawson-Drain Reach 3 943 5-yr 1.53 187.31 188.28 187.76 188.29 0.001121 0.54 2.83 4.92 0.23

Dawson-Drain Reach 3 943 10-yr 2.34 187.31 188.54 187.87 188.55 0.000881 0.54 4.65 14.15 0.21

Dawson-Drain Reach 3 943 25-yr 3.55 187.31 188.88 188.00 188.88 0.000013 0.08 179.48 494.24 0.03

Dawson-Drain Reach 3 943 50-yr 4.47 187.31 188.94 188.10 188.94 0.000013 0.09 209.88 500.30 0.03

Dawson-Drain Reach 3 943 100-yr 5.40 187.31 189.00 188.17 189.00 0.000012 0.09 238.60 500.30 0.03

Dawson-Drain Reach 3 943 Hazel 1.69 187.31 188.47 187.79 188.48 0.000654 0.43 3.92 7.00 0.18

Dawson-Drain Reach 3 945.4277 2-yr 1.06 187.31 188.12 187.69 188.13 0.001059 0.48 2.20 4.35 0.22

Dawson-Drain Reach 3 945.4277 5-yr 1.53 187.31 188.28 187.77 188.30 0.000998 0.52 2.95 4.96 0.21

Dawson-Drain Reach 3 945.4277 10-yr 2.34 187.31 188.54 187.88 188.55 0.000841 0.53 4.57 12.03 0.20

Dawson-Drain Reach 3 945.4277 25-yr 3.55 187.31 188.88 188.00 188.88 0.000015 0.09 172.54 497.62 0.03

Dawson-Drain Reach 3 945.4277 50-yr 4.47 187.31 188.94 188.09 188.94 0.000014 0.09 202.95 500.00 0.03

Dawson-Drain Reach 3 945.4277 100-yr 5.40 187.31 189.00 188.16 189.00 0.000014 0.10 231.66 500.00 0.03

Dawson-Drain Reach 3 945.4277 Hazel 1.69 187.31 188.47 187.79 188.48 0.000582 0.42 4.01 6.56 0.17

Dawson-Drain Reach 3 965.4277 2-yr 1.06 187.34 188.14 187.72 188.15 0.000938 0.46 2.32 4.56 0.20

Dawson-Drain Reach 3 965.4277 5-yr 1.53 187.34 188.30 187.78 188.31 0.000878 0.49 3.10 5.08 0.20

Dawson-Drain Reach 3 965.4277 10-yr 2.34 187.34 188.56 187.89 188.57 0.000826 0.51 4.89 10.97 0.20

Dawson-Drain Reach 3 965.4277 25-yr 3.55 187.34 188.88 188.01 188.88 0.000056 0.17 95.32 261.58 0.06

Dawson-Drain Reach 3 965.4277 50-yr 4.47 187.34 188.94 188.09 188.95 0.000016 0.10 195.29 500.00 0.03

Dawson-Drain Reach 3 965.4277 100-yr 5.40 187.34 189.00 188.16 189.00 0.000015 0.10 223.99 500.00 0.03

Dawson-Drain Reach 3 965.4277 Hazel 1.69 187.34 188.48 187.81 188.49 0.000603 0.41 4.12 8.46 0.17

Dawson-Drain Reach 3 968 2-yr 1.06 187.34 188.14 187.72 188.16 0.000956 0.46 2.28 4.42 0.21

Dawson-Drain Reach 3 968 5-yr 1.53 187.34 188.30 187.79 188.32 0.000915 0.50 3.03 5.01 0.21

Dawson-Drain Reach 3 968 10-yr 2.34 187.34 188.56 187.89 188.57 0.000827 0.51 4.95 10.70 0.20

Dawson-Drain Reach 3 968 25-yr 3.55 187.34 188.88 188.01 188.88 0.000017 0.09 164.48 494.10 0.03

Dawson-Drain Reach 3 968 50-yr 4.47 187.34 188.95 188.09 188.95 0.000016 0.10 194.44 499.36 0.03

Dawson-Drain Reach 3 968 100-yr 5.40 187.34 189.00 188.16 189.00 0.000016 0.10 223.10 499.36 0.03

Dawson-Drain Reach 3 968 Hazel 1.69 187.34 188.49 187.81 188.49 0.000589 0.41 4.19 9.37 0.17

Dawson-Drain Reach 3 985.4277 2-yr 1.06 187.37 188.16 187.72 188.17 0.000895 0.45 2.38 4.70 0.20

Dawson-Drain Reach 3 985.4277 5-yr 1.53 187.37 188.32 187.79 188.33 0.000850 0.48 3.18 5.40 0.20

Dawson-Drain Reach 3 985.4277 10-yr 2.34 187.37 188.57 187.90 188.59 0.000698 0.49 5.17 10.69 0.19

Dawson-Drain Reach 3 985.4277 25-yr 3.55 187.37 188.89 188.02 188.89 0.000014 0.09 173.43 500.00 0.03

Dawson-Drain Reach 3 985.4277 50-yr 4.47 187.37 188.95 188.10 188.95 0.000014 0.09 203.59 500.00 0.03

Dawson-Drain Reach 3 985.4277 100-yr 5.40 187.37 189.00 188.17 189.00 0.000013 0.09 232.27 500.00 0.03

Dawson-Drain Reach 3 985.4277 Hazel 1.69 187.37 188.50 187.82 188.50 0.000475 0.40 4.39 8.95 0.15

Dawson-Drain Reach 3 1085.427 2-yr 1.06 187.48 188.25 187.80 188.26 0.000945 0.46 2.30 4.49 0.21

Dawson-Drain Reach 3 1085.427 5-yr 1.53 187.48 188.42 187.88 188.43 0.001196 0.49 3.19 8.51 0.23

Dawson-Drain Reach 3 1085.427 10-yr 2.34 187.48 188.64 187.98 188.65 0.000710 0.46 6.38 26.42 0.19

Dawson-Drain Reach 3 1085.427 25-yr 3.55 187.48 188.89 188.11 188.89 0.000028 0.11 137.45 460.96 0.04

Dawson-Drain Reach 3 1085.427 50-yr 4.47 187.48 188.95 188.20 188.95 0.000026 0.12 165.79 479.87 0.04

Dawson-Drain Reach 3 1085.427 100-yr 5.40 187.48 189.00 188.27 189.00 0.000024 0.12 193.43 484.62 0.04

Dawson-Drain Reach 3 1085.427 Hazel 1.69 187.48 188.55 187.90 188.56 0.000663 0.40 4.54 13.78 0.18
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River 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
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Dawson-Drain Reach 3 1145 2-yr 1.06 187.56 188.31 187.85 188.32 0.000889 0.46 2.29 4.16 0.20

Dawson-Drain Reach 3 1145 5-yr 1.53 187.56 188.48 187.92 188.50 0.001016 0.49 3.15 7.77 0.21

Dawson-Drain Reach 3 1145 10-yr 2.34 187.56 188.69 188.02 188.70 0.000833 0.53 5.22 11.07 0.20

Dawson-Drain Reach 3 1145 25-yr 3.55 187.56 188.89 188.15 188.89 0.000087 0.20 84.18 253.50 0.07

Dawson-Drain Reach 3 1145 50-yr 4.47 187.56 188.95 188.23 188.95 0.000086 0.20 99.43 253.91 0.07

Dawson-Drain Reach 3 1145 100-yr 5.40 187.56 189.01 188.31 189.01 0.000084 0.21 113.95 254.58 0.07

Dawson-Drain Reach 3 1145 Hazel 1.69 187.56 188.59 187.94 188.60 0.000697 0.45 4.15 10.49 0.18

Dawson-Drain Reach 2 1158.624 2-yr 1.00 187.68 188.33 188.36 0.004674 0.80 1.25 3.55 0.43

Dawson-Drain Reach 2 1158.624 5-yr 1.45 187.68 188.51 188.54 0.002872 0.73 1.97 4.45 0.35

Dawson-Drain Reach 2 1158.624 10-yr 2.25 187.68 188.71 188.74 0.002571 0.76 3.03 8.72 0.34

Dawson-Drain Reach 2 1158.624 25-yr 3.43 187.68 188.88 188.90 0.002526 0.78 5.33 19.06 0.34

Dawson-Drain Reach 2 1158.624 50-yr 4.32 187.68 188.93 188.97 0.002688 0.86 6.43 19.96 0.36

Dawson-Drain Reach 2 1158.624 100-yr 5.22 187.68 188.99 189.02 0.002736 0.92 7.51 20.00 0.37

Dawson-Drain Reach 2 1158.624 Hazel 1.50 187.68 188.61 188.63 0.001772 0.62 2.42 4.93 0.28

Dawson-Drain Reach 2 1158.636 2-yr 1.00 187.69 188.37 188.40 0.003143 0.74 1.37 3.71 0.37

Dawson-Drain Reach 2 1158.636 5-yr 1.45 187.69 188.53 188.56 0.002154 0.76 2.04 4.52 0.32

Dawson-Drain Reach 2 1158.636 10-yr 2.25 187.69 188.73 188.76 0.001834 0.85 3.50 12.59 0.31

Dawson-Drain Reach 2 1158.636 25-yr 3.43 187.69 188.89 188.93 0.001805 0.96 6.00 20.00 0.32

Dawson-Drain Reach 2 1158.636 50-yr 4.32 187.69 188.95 188.99 0.002098 1.08 7.15 20.00 0.34

Dawson-Drain Reach 2 1158.636 100-yr 5.22 187.69 189.00 189.05 0.002302 1.17 8.23 20.00 0.36

Dawson-Drain Reach 2 1158.636 Hazel 1.50 187.69 188.62 188.64 0.001430 0.68 2.45 5.50 0.27

Dawson-Drain Reach 2 1158.665 2-yr 1.00 187.66 188.41 188.43 0.002384 0.63 1.59 3.99 0.32

Dawson-Drain Reach 2 1158.665 5-yr 1.45 187.66 188.56 188.58 0.001704 0.66 2.25 4.75 0.28

Dawson-Drain Reach 2 1158.665 10-yr 2.25 187.66 188.75 188.78 0.001509 0.75 3.31 7.79 0.28

Dawson-Drain Reach 2 1158.665 25-yr 3.43 187.66 188.91 188.95 0.001704 0.91 5.31 19.70 0.31

Dawson-Drain Reach 2 1158.665 50-yr 4.32 187.66 188.97 189.01 0.001991 1.03 6.49 20.00 0.33

Dawson-Drain Reach 2 1158.665 100-yr 5.22 187.66 189.02 189.08 0.002187 1.12 7.61 20.00 0.35

Dawson-Drain Reach 2 1158.665 Hazel 1.50 187.66 188.64 188.66 0.001168 0.60 2.64 5.14 0.24

Dawson-Drain Reach 2 1158.760 2-yr 1.00 187.53 188.43 188.45 0.001465 0.53 1.90 4.16 0.25

Dawson-Drain Reach 2 1158.760 5-yr 1.45 187.53 188.58 188.60 0.001214 0.57 2.56 4.90 0.24

Dawson-Drain Reach 2 1158.760 10-yr 2.25 187.53 188.77 188.79 0.001145 0.67 3.58 6.08 0.24

Dawson-Drain Reach 2 1158.760 25-yr 3.43 187.53 188.93 188.96 0.001346 0.82 5.51 18.84 0.27

Dawson-Drain Reach 2 1158.760 50-yr 4.32 187.53 188.99 189.03 0.001603 0.93 6.74 20.00 0.30

Dawson-Drain Reach 2 1158.760 100-yr 5.22 187.53 189.05 189.10 0.001780 1.02 7.90 20.00 0.32

Dawson-Drain Reach 2 1158.760 Hazel 1.50 187.53 188.65 188.67 0.000883 0.53 2.93 5.26 0.21

Dawson-Drain Reach 2 1161.5 2-yr 1.00 187.69 188.45 188.46 0.000487 0.36 4.82 14.90 0.15

Dawson-Drain Reach 2 1161.5 5-yr 1.45 187.69 188.60 188.60 0.000362 0.36 7.10 15.67 0.14

Dawson-Drain Reach 2 1161.5 10-yr 2.25 187.69 188.79 188.80 0.000319 0.40 10.26 17.64 0.13

Dawson-Drain Reach 2 1161.5 25-yr 3.43 187.69 188.96 188.97 0.000363 0.48 13.62 20.00 0.15

Dawson-Drain Reach 2 1161.5 50-yr 4.32 187.69 189.03 189.04 0.000440 0.55 15.03 20.00 0.16

Dawson-Drain Reach 2 1161.5 100-yr 5.22 187.69 189.10 189.11 0.000509 0.61 16.31 20.00 0.18

Dawson-Drain Reach 2 1161.5 Hazel 1.50 187.69 188.67 188.67 0.000262 0.33 8.18 16.06 0.12

Dawson-Drain Reach 1 1178.827 2-yr 0.06 187.59 188.32 187.65 188.32 0.000002 0.02 2.44 4.86 0.01

Dawson-Drain Reach 1 1178.827 5-yr 0.08 187.59 188.50 187.66 188.50 0.000002 0.02 3.39 5.58 0.01

Dawson-Drain Reach 1 1178.827 10-yr 0.09 187.59 188.71 187.67 188.71 0.000001 0.02 5.07 10.94 0.01

Dawson-Drain Reach 1 1178.827 25-yr 0.12 187.59 188.89 187.68 188.89 0.000000 0.01 54.07 218.38 0.00

Dawson-Drain Reach 1 1178.827 50-yr 0.13 187.59 188.95 187.68 188.95 0.000000 0.01 67.82 234.10 0.00

Dawson-Drain Reach 1 1178.827 100-yr 0.16 187.59 189.01 187.69 189.01 0.000000 0.01 81.28 237.81 0.00

Dawson-Drain Reach 1 1178.827 Hazel 0.13 187.59 188.60 187.68 188.60 0.000003 0.03 4.05 8.29 0.01

Dawson-Drain Reach 1 1214 2-yr 0.06 187.65 188.32 187.70 188.32 0.000004 0.03 1.95 4.20 0.01

Dawson-Drain Reach 1 1214 5-yr 0.08 187.65 188.50 187.71 188.50 0.000004 0.03 3.01 9.26 0.01

Dawson-Drain Reach 1 1214 10-yr 0.09 187.65 188.71 187.72 188.71 0.000001 0.02 5.44 13.00 0.01

Dawson-Drain Reach 1 1214 25-yr 0.12 187.65 188.89 187.73 188.89 0.000000 0.01 98.62 381.62 0.00

Dawson-Drain Reach 1 1214 50-yr 0.13 187.65 188.95 187.74 188.95 0.000000 0.01 122.26 401.05 0.00

Dawson-Drain Reach 1 1214 100-yr 0.16 187.65 189.01 187.75 189.01 0.000000 0.00 145.52 414.69 0.00

Dawson-Drain Reach 1 1214 Hazel 0.13 187.65 188.60 187.74 188.60 0.000005 0.04 4.11 12.38 0.02

Dawson-Drain Reach 1 1218.827 2-yr 0.06 187.65 188.32 187.70 188.32 0.000004 0.03 1.98 4.69 0.01

Dawson-Drain Reach 1 1218.827 5-yr 0.08 187.65 188.50 187.72 188.50 0.000003 0.02 3.11 8.50 0.01

Dawson-Drain Reach 1 1218.827 10-yr 0.09 187.65 188.71 187.72 188.71 0.000001 0.02 5.32 12.01 0.01

Dawson-Drain Reach 1 1218.827 25-yr 0.12 187.65 188.89 187.73 188.89 0.000000 0.01 94.91 386.49 0.00

Dawson-Drain Reach 1 1218.827 50-yr 0.13 187.65 188.95 187.74 188.95 0.000000 0.01 118.60 399.77 0.00

Dawson-Drain Reach 1 1218.827 100-yr 0.16 187.65 189.01 187.75 189.01 0.000000 0.01 141.98 421.77 0.00

Dawson-Drain Reach 1 1218.827 Hazel 0.13 187.65 188.60 187.74 188.60 0.000004 0.03 4.11 10.90 0.01

Dawson-Drain Reach 1 1238.827 2-yr 0.06 187.68 188.32 187.75 188.32 0.000009 0.04 1.48 3.90 0.02

Dawson-Drain Reach 1 1238.827 5-yr 0.08 187.68 188.50 187.77 188.50 0.000006 0.03 2.33 5.48 0.02

Dawson-Drain Reach 1 1238.827 10-yr 0.09 187.68 188.71 187.77 188.71 0.000002 0.03 4.42 18.36 0.01

Dawson-Drain Reach 1 1238.827 25-yr 0.12 187.68 188.89 187.79 188.89 0.000000 0.01 71.21 260.88 0.00

Dawson-Drain Reach 1 1238.827 50-yr 0.13 187.68 188.95 187.80 188.95 0.000000 0.01 86.91 261.81 0.00

Dawson-Drain Reach 1 1238.827 100-yr 0.16 187.68 189.01 187.81 189.01 0.000000 0.01 101.91 263.91 0.00

Dawson-Drain Reach 1 1238.827 Hazel 0.13 187.68 188.60 187.79 188.60 0.000008 0.04 2.98 8.71 0.02

Dawson-Drain Reach 1 1243 2-yr 0.06 187.68 188.32 187.76 188.32 0.000008 0.03 1.59 4.26 0.02

Dawson-Drain Reach 1 1243 5-yr 0.08 187.68 188.50 187.78 188.50 0.000005 0.03 2.58 7.15 0.01
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(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

Dawson-Drain Reach 1 1243 10-yr 0.09 187.68 188.71 187.79 188.71 0.000002 0.02 4.86 16.38 0.01

Dawson-Drain Reach 1 1243 25-yr 0.12 187.68 188.89 187.80 188.89 0.000000 0.01 71.99 262.67 0.00

Dawson-Drain Reach 1 1243 50-yr 0.13 187.68 188.95 187.81 188.95 0.000000 0.01 87.84 264.76 0.00

Dawson-Drain Reach 1 1243 100-yr 0.16 187.68 189.01 187.82 189.01 0.000000 0.01 103.00 266.32 0.00

Dawson-Drain Reach 1 1243 Hazel 0.13 187.68 188.60 187.81 188.60 0.000006 0.04 3.48 11.30 0.02

Dawson-Drain Reach 1 1259 2-yr 0.06 187.70 188.32 187.79 188.32 0.000010 0.04 1.33 3.29 0.02

Dawson-Drain Reach 1 1259 5-yr 0.08 187.70 188.50 187.80 188.50 0.000007 0.04 1.98 3.92 0.02

Dawson-Drain Reach 1 1259 10-yr 0.09 187.70 188.71 187.81 188.71 0.000004 0.03 2.88 4.83 0.01

Dawson-Drain Reach 1 1259 25-yr 0.12 187.70 188.89 187.83 188.89 0.000003 0.03 3.93 7.18 0.01

Dawson-Drain Reach 1 1259 50-yr 0.13 187.70 188.95 187.84 188.95 0.000003 0.03 4.39 8.13 0.01

Dawson-Drain Reach 1 1259 100-yr 0.16 187.70 189.01 187.85 189.01 0.000000 0.01 95.43 253.61 0.00

Dawson-Drain Reach 1 1259 Hazel 0.13 187.70 188.60 187.83 188.61 0.000011 0.05 2.40 4.36 0.02

ONeil-Drain Reach 1 207 2-yr 0.20 187.46 187.57 187.57 187.61 0.029002 0.87 0.22 2.93 1.01

ONeil-Drain Reach 1 207 5-yr 0.34 187.46 187.61 187.61 187.66 0.026368 1.00 0.34 3.33 1.00

ONeil-Drain Reach 1 207 10-yr 0.44 187.46 187.78 187.63 187.79 0.001846 0.42 1.06 5.22 0.30

ONeil-Drain Reach 1 207 25-yr 0.60 187.46 188.03 187.66 188.03 0.000262 0.22 2.71 8.02 0.12

ONeil-Drain Reach 1 207 50-yr 0.72 187.46 188.04 187.68 188.04 0.000335 0.25 2.82 8.18 0.14

ONeil-Drain Reach 1 207 100-yr 0.86 187.46 188.06 187.70 188.06 0.000420 0.29 2.97 8.38 0.16

ONeil-Drain Reach 1 207 Hazel 2.41 187.46 187.99 187.86 188.04 0.005512 0.98 2.45 7.65 0.55

ONeil-Drain Reach 1 270 2-yr 0.20 187.80 187.98 187.89 187.98 0.002451 0.37 0.54 4.04 0.32

ONeil-Drain Reach 1 270 5-yr 0.34 187.80 188.03 187.93 188.04 0.002599 0.44 0.77 4.67 0.34

ONeil-Drain Reach 1 270 10-yr 0.44 187.80 187.99 187.95 188.02 0.010209 0.77 0.58 4.16 0.66

ONeil-Drain Reach 1 270 25-yr 0.60 187.80 188.06 187.98 188.08 0.005656 0.68 0.89 4.94 0.51

ONeil-Drain Reach 1 270 50-yr 0.72 187.80 188.08 187.99 188.10 0.005767 0.72 1.00 5.21 0.52

ONeil-Drain Reach 1 270 100-yr 0.86 187.80 188.11 188.02 188.13 0.005708 0.75 1.15 5.51 0.53

ONeil-Drain Reach 1 270 Hazel 2.41 187.80 188.34 188.17 188.36 0.004022 0.79 3.67 21.99 0.47

ONeil-Drain Reach 1 328 2-yr 0.20 187.69 188.03 187.84 188.03 0.000442 0.19 1.06 7.63 0.14

ONeil-Drain Reach 1 328 5-yr 0.34 187.69 188.09 187.88 188.10 0.000497 0.23 1.72 15.23 0.16

ONeil-Drain Reach 1 328 10-yr 0.44 187.69 188.11 187.90 188.11 0.000645 0.28 1.99 16.82 0.18

ONeil-Drain Reach 1 328 25-yr 0.60 187.69 188.15 187.93 188.16 0.000574 0.29 2.74 18.88 0.18

ONeil-Drain Reach 1 328 50-yr 0.72 187.69 188.18 187.95 188.18 0.000565 0.31 3.23 20.57 0.18

ONeil-Drain Reach 1 328 100-yr 0.86 187.69 188.21 187.97 188.21 0.000541 0.32 3.78 20.82 0.17

ONeil-Drain Reach 1 328 Hazel 2.41 187.69 188.39 188.13 188.39 0.000152 0.23 21.77 102.57 0.10

ONeil-Drain Reach 1 406 2-yr 0.20 187.75 188.05 187.85 188.05 0.000162 0.11 1.95 16.82 0.09

ONeil-Drain Reach 1 406 5-yr 0.34 187.75 188.12 187.89 188.12 0.000144 0.12 3.05 18.80 0.08

ONeil-Drain Reach 1 406 10-yr 0.44 187.75 188.14 187.90 188.14 0.000175 0.15 3.47 20.47 0.09

ONeil-Drain Reach 1 406 25-yr 0.60 187.75 188.18 187.92 188.18 0.000177 0.16 4.50 27.26 0.10

ONeil-Drain Reach 1 406 50-yr 0.72 187.75 188.20 187.94 188.21 0.000181 0.18 5.22 29.61 0.10

ONeil-Drain Reach 1 406 100-yr 0.86 187.75 188.23 187.96 188.23 0.000183 0.19 6.01 30.73 0.10

ONeil-Drain Reach 1 406 Hazel 2.41 187.75 188.40 188.07 188.40 0.000053 0.13 30.19 101.24 0.06

ONeil-Drain Reach 1 441 2-yr 0.20 187.67 188.06 187.77 188.06 0.000137 0.13 1.53 6.36 0.08

ONeil-Drain Reach 1 441 5-yr 0.34 187.67 188.12 187.81 188.12 0.000210 0.17 1.95 7.13 0.11

ONeil-Drain Reach 1 441 10-yr 0.44 187.67 188.14 187.83 188.15 0.000290 0.21 2.13 9.56 0.13

ONeil-Drain Reach 1 441 25-yr 0.60 187.67 188.19 187.86 188.19 0.000436 0.23 2.81 19.55 0.15

ONeil-Drain Reach 1 441 50-yr 0.72 187.67 188.21 187.88 188.22 0.000436 0.25 3.33 21.69 0.15

ONeil-Drain Reach 1 441 100-yr 0.86 187.67 188.24 187.91 188.24 0.000433 0.26 3.91 22.67 0.15

ONeil-Drain Reach 1 441 Hazel 2.41 187.67 188.40 188.06 188.40 0.000127 0.19 22.32 100.94 0.09

ONeil-Drain Reach 1 498 2-yr 0.20 187.88 188.08 188.00 188.08 0.003661 0.41 0.48 4.10 0.38

ONeil-Drain Reach 1 498 5-yr 0.34 187.88 188.15 188.04 188.15 0.002654 0.42 0.80 5.20 0.34

ONeil-Drain Reach 1 498 10-yr 0.44 187.88 188.18 188.06 188.19 0.002666 0.46 0.97 5.52 0.35

ONeil-Drain Reach 1 498 25-yr 0.60 187.88 188.23 188.09 188.24 0.002158 0.47 1.37 13.22 0.32

ONeil-Drain Reach 1 498 50-yr 0.72 187.88 188.25 188.11 188.26 0.002030 0.48 1.80 21.57 0.32

ONeil-Drain Reach 1 498 100-yr 0.86 187.88 188.28 188.13 188.29 0.001798 0.49 2.37 23.71 0.31

ONeil-Drain Reach 1 498 Hazel 2.41 187.88 188.41 188.30 188.42 0.001523 0.59 6.54 34.50 0.30

ONeil-Drain Reach 1 518 2-yr 0.20 187.84 188.10 187.94 188.10 0.000366 0.15 1.27 8.40 0.13

ONeil-Drain Reach 1 518 5-yr 0.34 187.84 188.17 187.97 188.17 0.000364 0.18 1.90 10.21 0.13

ONeil-Drain Reach 1 518 10-yr 0.44 187.84 188.20 187.98 188.20 0.000399 0.20 2.26 11.10 0.14

ONeil-Drain Reach 1 518 25-yr 0.60 187.84 188.25 188.01 188.26 0.000387 0.21 2.86 12.47 0.14

ONeil-Drain Reach 1 518 50-yr 0.72 187.84 188.28 188.02 188.28 0.000419 0.23 3.18 13.14 0.15

ONeil-Drain Reach 1 518 100-yr 0.86 187.84 188.30 188.04 188.31 0.000462 0.25 3.51 13.78 0.16

ONeil-Drain Reach 1 518 Hazel 2.41 187.84 188.44 188.16 188.44 0.000924 0.44 5.67 19.53 0.23

ONeil-Drain Reach 1 556 2-yr 0.20 187.71 188.11 187.81 188.11 0.000129 0.13 1.54 6.22 0.08

ONeil-Drain Reach 1 556 5-yr 0.34 187.71 188.18 187.85 188.18 0.000188 0.17 2.00 7.05 0.10

ONeil-Drain Reach 1 556 10-yr 0.44 187.71 188.21 187.87 188.22 0.000236 0.20 2.26 7.46 0.11

ONeil-Drain Reach 1 556 25-yr 0.60 187.71 188.27 187.91 188.27 0.000267 0.23 2.68 9.22 0.12

ONeil-Drain Reach 1 556 50-yr 0.72 187.71 188.29 187.92 188.29 0.000303 0.25 2.94 10.37 0.13

ONeil-Drain Reach 1 556 100-yr 0.86 187.71 188.32 187.95 188.32 0.000347 0.28 3.22 11.49 0.14

ONeil-Drain Reach 1 556 Hazel 2.41 187.71 188.47 188.11 188.48 0.000811 0.52 5.45 19.99 0.23

ONeil-Drain Reach 1 615 2-yr 0.20 187.86 188.12 188.01 188.13 0.002122 0.40 0.49 2.84 0.31

ONeil-Drain Reach 1 615 5-yr 0.34 187.86 188.20 188.05 188.21 0.002129 0.47 0.72 3.29 0.32

ONeil-Drain Reach 1 615 10-yr 0.44 187.86 188.24 188.08 188.25 0.002300 0.52 0.85 3.52 0.34

ONeil-Drain Reach 1 615 25-yr 0.60 187.86 188.29 188.12 188.31 0.002373 0.57 1.05 3.85 0.35



HEC-RAS  Plan: 525HDPE (Continued)

River 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)

ONeil-Drain Reach 1 615 50-yr 0.72 187.86 188.32 188.14 188.34 0.002572 0.62 1.16 4.02 0.37

ONeil-Drain Reach 1 615 100-yr 0.86 187.86 188.35 188.17 188.37 0.002818 0.67 1.28 4.19 0.39

ONeil-Drain Reach 1 615 Hazel 2.41 187.86 188.52 188.37 188.52 0.000615 0.39 12.96 90.48 0.19

ONeil-Drain Reach 1 650 2-yr 0.20 187.91 188.18 188.05 188.19 0.001259 0.29 0.67 4.29 0.24

ONeil-Drain Reach 1 650 5-yr 0.34 187.91 188.26 188.09 188.26 0.001169 0.33 1.03 5.26 0.24

ONeil-Drain Reach 1 650 10-yr 0.44 187.91 188.30 188.11 188.31 0.001161 0.35 1.27 5.81 0.24

ONeil-Drain Reach 1 650 25-yr 0.60 187.91 188.36 188.14 188.36 0.001120 0.37 1.61 7.27 0.24

ONeil-Drain Reach 1 650 50-yr 0.72 187.91 188.39 188.17 188.40 0.001110 0.39 1.98 13.69 0.24

ONeil-Drain Reach 1 650 100-yr 0.86 187.91 188.42 188.19 188.43 0.001046 0.40 2.44 14.89 0.24

ONeil-Drain Reach 1 650 Hazel 2.41 187.91 188.54 188.35 188.54 0.000452 0.32 20.58 119.15 0.16

ONeil-Drain Reach 1 694 2-yr 0.20 188.01 188.25 188.14 188.25 0.001663 0.30 0.66 5.19 0.26

ONeil-Drain Reach 1 694 5-yr 0.34 188.01 188.32 188.18 188.32 0.001405 0.32 1.06 6.51 0.25

ONeil-Drain Reach 1 694 10-yr 0.44 188.01 188.36 188.20 188.36 0.001296 0.33 1.34 7.30 0.25

ONeil-Drain Reach 1 694 25-yr 0.60 188.01 188.41 188.23 188.42 0.001205 0.33 1.84 10.76 0.24

ONeil-Drain Reach 1 694 50-yr 0.72 188.01 188.44 188.25 188.44 0.000837 0.30 3.41 43.37 0.20

ONeil-Drain Reach 1 694 100-yr 0.86 188.01 188.46 188.26 188.47 0.000652 0.28 4.72 50.61 0.18

ONeil-Drain Reach 1 694 Hazel 2.41 188.01 188.56 188.41 188.56 0.000319 0.24 25.34 175.45 0.14

ONeil-Drain Reach 1 722 2-yr 0.11 188.07 188.28 188.15 188.28 0.000527 0.16 0.66 5.27 0.15

ONeil-Drain Reach 1 722 5-yr 0.18 188.07 188.34 188.18 188.34 0.000456 0.17 1.03 6.72 0.14

ONeil-Drain Reach 1 722 10-yr 0.24 188.07 188.38 188.19 188.38 0.000419 0.18 1.34 8.80 0.14

ONeil-Drain Reach 1 722 25-yr 0.32 188.07 188.43 188.21 188.43 0.000326 0.18 1.83 10.63 0.13

ONeil-Drain Reach 1 722 50-yr 0.37 188.07 188.45 188.22 188.46 0.000336 0.19 2.07 11.72 0.13

ONeil-Drain Reach 1 722 100-yr 0.44 188.07 188.48 188.24 188.48 0.000341 0.20 2.39 14.93 0.13

ONeil-Drain Reach 1 722 Hazel 0.86 188.07 188.56 188.30 188.56 0.000029 0.07 28.47 186.73 0.04

ONeil-Drain Reach 1 780 2-yr 0.11 188.06 188.33 188.23 188.34 0.002381 0.36 0.30 2.18 0.31

ONeil-Drain Reach 1 780 5-yr 0.18 188.06 188.39 188.27 188.40 0.002441 0.42 0.44 2.64 0.33

ONeil-Drain Reach 1 780 10-yr 0.24 188.06 188.43 188.29 188.44 0.002774 0.43 0.55 3.55 0.35

ONeil-Drain Reach 1 780 25-yr 0.32 188.06 188.47 188.32 188.48 0.003089 0.43 0.74 5.26 0.36

ONeil-Drain Reach 1 780 50-yr 0.37 188.06 188.49 188.34 188.50 0.002807 0.44 0.85 5.37 0.35

ONeil-Drain Reach 1 780 100-yr 0.44 188.06 188.49 188.36 188.50 0.004512 0.55 0.82 5.33 0.44

ONeil-Drain Reach 1 780 Hazel 0.86 188.06 188.56 188.47 188.56 0.000049 0.07 13.90 56.65 0.05

ONeil-Drain Reach 1 840 2-yr 0.11 187.99 188.37 188.13 188.37 0.000244 0.16 0.67 3.01 0.11

ONeil-Drain Reach 1 840 5-yr 0.18 187.99 188.44 188.17 188.44 0.000324 0.20 0.89 3.42 0.13

ONeil-Drain Reach 1 840 10-yr 0.24 187.99 188.48 188.19 188.48 0.000354 0.23 1.04 3.69 0.14

ONeil-Drain Reach 1 840 25-yr 0.32 187.99 188.53 188.21 188.53 0.000408 0.26 1.23 3.98 0.15

ONeil-Drain Reach 1 840 50-yr 0.37 187.99 188.56 188.24 188.56 0.000465 0.28 1.33 4.14 0.16

ONeil-Drain Reach 1 840 100-yr 0.44 187.99 188.57 188.26 188.58 0.000575 0.32 1.39 4.23 0.18

ONeil-Drain Reach 1 840 Hazel 0.86 187.99 188.56 188.35 188.58 0.002458 0.65 1.33 4.14 0.36



APPENDIX

Drain Plan, Profile and Typical 
Cross-sections







































APPENDIX

General Specifications



 

 

  
 

 
 

 
 

 
 

 
 

 
 

 



  
 

 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

 
 

  
 

 
 

  
 



 
 

 
 

 
 

  
 



 
 

 
 

 
 

 
 

 
 

  
 

 
 



 
  

 

 























































































































































































































APPENDIX

Schedule of Assessment



 
 

 
 

 
  

 
  

 
 

     

 
 

     

 
 

     

 
 

     

        

 

 

     

       

  
 

 
  

  

 

 

     

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



    
    
   

 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 



    
   

 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

   
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 



      
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 



      
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 



      
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 



      
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

  
 

 
  

 
 

 




