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EXECUTIVE SUMMARY 
The Toronto and Region Conservation Authority (TRCA) retained Matrix Solutions Inc., a Montrose 
Environmental company, to complete a comprehensive update to hydrologic and hydraulic modelling in 
the Frenchman’s Bay watershed. The objective of this study was to complete watershed-wide delineation 
of Regulatory flood hazard limits using recent topographic and hydrologic data. To complete this 
objective, an up-to-date hydrologic model was developed to calculate peak flows throughout the 
watershed. A comprehensive hydraulic model of the watershed was subsequently developed with the 
new peak flows, as well as current topographic and survey data, to generate water surface elevations and 
produce floodplain maps. This report documents the development and application of the hydraulic model. 

Background data including previously completed reports, drawings, mapping, and GIS data was collected 
and reviewed to become familiarized with the study area. Matrix compiled an inventory of all road and 
railway watercourse crossings within the study area, including available crossing data from existing 
HEC-RAS models and drawings including details on structure type, material, and dimensions. The structure 
inventory was used to identify any major data gaps, inconsistencies, or errors, and to identify hydraulically 
significant structures that would be included in the updated model. A site reconnaissance was completed 
to fill data gaps and confirm inconsistencies through measurements and photographs; topographic survey 
of inverts was not within the scope of this study. Structure inventory sheets were populated for 64 
structures visited within the watershed to document crossing location and characteristics. Matrix then 
prepared a final structure inventory database for the model. 

The hydraulic model for the tributaries to Frenchman’s Bay was developed in HEC-RAS using a traditional 
one-dimensional (1D) steady-state approach. Cross-section locations were adopted from previous 
HEC-RAS models, as available, while some were added to adequately capture changes in channel and 
floodplain geometry, slope, etc. The final cross-sections were reviewed to confirm that spacing, 
orientation, and extents conform to standard practice (i.e., cross-sections are perpendicular to channel 
and long enough to capture the full floodplain extents). The cross-section geometry was then updated 
using the current LiDAR topography and Manning’s roughness was applied using available land use data. 
Low flow channel data was augmented into the cross-sections along the lower sections of Pine Creek and 
Krosno Creek using data provided by TRCA. Low flow channel corrections on the remaining watercourses 
within the watershed were not required. Ineffective flow areas were applied to the cross-sections 
upstream and downstream of crossings to define offline ponds and floodplain storage areas that do not 
actively convey flow. Levees were used on cross-sections to isolate low-lying areas outside the main 
channel where water cannot physically be conveyed from upstream or downstream cross-sections. 
Blocked obstructions were defined using building polygons to represent the obstructions to floodplain 
flow that buildings create. Buildings that lie between cross-sections but still create barriers to floodplain 
flow were also incorporated. 

Of the 64 structures that were visited, 47 were deemed hydraulically significant and were added to the 
hydraulic model using the most appropriate data source(s), as identified by Matrix and confirmed by TRCA. 
Some structures were missing invert data and were assumed to match LiDAR elevations at the face of the 
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crossing. Four crossings within the model domain are long, piped sections with complex geometry that 
could not be easily handled in HEC-RAS. Three of the complex crossings are along the Highway 401/railway 
corridor and consist of multiple combined culverts with various sizes. Rather than trying to model these 
complex situations, a conservative approach was adopted that assumes the segment with the smallest 
dimensions represents the sole hydraulic control. The remaining complex crossing is a long, buried piped 
section of the Pickering storm sewer network. The capacity was estimated by TRCA using PCSWMM and 
was modelled in HEC-RAS using a rating curve at the inlet to enable floodline delineation upstream.  

Peak flows were applied to HEC-RAS using the PCSWMM hydrology model prepared in the concurrent 
hydrology update (Matrix 2024). Flow change locations were developed at the start and confluence of 
each watercourse, and at each major road crossing. The PCSWMM model used to calculate design storm 
flows (2-year to 100-year) incorporates stormwater management (SWM) features and hydrologically 
significant crossing structures. Consistent with standard practice for floodplain mapping, a second 
PCSWMM model that included removal of the storage features was developed and used to calculate the 
Regulatory flows (the greater of the 100-year or Regional [Hurricane Hazel] storms). The downstream 
boundary condition for the HEC-RAS model is based on the most up-to-date definition of the 100-year 
average Lake Ontario water level (76.12 m CGVD28) for all modelled flow scenarios. 

A sensitivity analysis was completed on the final hydraulic model to understand how variations in model 
parameters (e.g., roughness, peak discharge, and starting water levels) would affect computed water 
levels. The sensitivity analysis reviewed the average and maximum increase and maximum decrease in 
computed water surface elevations and changes in the number of instances where the model defaulted 
to critical depth. As the model was run using the subcritical flow regime, summing the number of critical 
depth instances shows where the model could not compute a valid subcritical depth. The sensitivity 
analysis shows that the model is stable under the range of variations in the assessed parameters. The 
increases and decreases in water levels and critical occurrences aligns well with that would be expected 
from a robust model. 

The hydraulic model was used to simulate the 2-year through 350-year design storms and the Regional 
event, and flood inundation mapping was prepared to display the results. Hydraulic structures in the 
model were reviewed to determine if, and during what storm event, overtopping might occur. Most 
structures only overtop during the Regional events. There are 10 structures that overtop during events 
less than the Regional and 21 structures that are not overtopped during any events.  

The final hydraulic model results were used to delineate Regulatory floodplain mapping for the 
Frenchman’s Bay watercourses. Developing the flood hazard limits was a joint effort between Matrix and 
TRCA in compliance with Ministry of Natural Resources and Forestry procedures whereby the greater of 
the 100-year or Regional inundation limits was used to establish the Regulatory flood hazard limits. 
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1 INTRODUCTION 
The Toronto and Region Conservation Authority (TRCA) retained Matrix Solutions Inc., a Montrose 
Environmental company, to complete a comprehensive hydrologic and hydraulic model and floodplain 
mapping update for the Frenchman’s Bay watershed. To complete this objective, an up-to-date hydrologic 
model of the Frenchman’s Bay watershed was required to estimate peak flows throughout the watershed, 
which were then input into an updated hydraulic model. The hydraulic model was then used to generated 
water surface elevations and subsequently Regulatory flood hazard map limits. This report documents the 
development and application of the hydraulic model. 

Several studies of the Frenchman’s Bay hydrology and hydraulic conditions have been completed over the 
past 20 years, including floodplain mapping for the four main watercourses. Since the original floodplain 
mapping studies, TRCA has continued to collect meteorological and hydrometric data that is now available 
to support comprehensive updates, as well as localized updates to hydraulic models of the area. The 
objective of the current study is to complete watershed-wide delineation of Regulatory flood hazard limits 
using recent topographic data and hydrologic data. Understanding the flood hazard limits is a key 
component of TRCA’s mandate and is required to identify areas of flood risk for the purpose of protecting 
people and property from flood hazards. The project was partially funded through the Flood Hazard 
Identification and Mapping Program (FHIMP). 

Matrix has updated flows for the concurrent Hydrology Model Update study (Matrix 2024) and developed 
a new one-dimensional (1D) hydraulic model of Frenchman’s Bay using HEC-RAS based on the latest 
Light Detection and Ranging (LiDAR) data (2015 and 2019). For all spatial datasets used in this study, the 
horizontal datum uses North American Datum of 1983 UTM 6 degree projection Zone 17 Central Meridian 
81 degrees W. For all elevation-related datasets including the LiDAR data, the vertical datum uses CGVD 
1928 using the 1978 Southern Ontario Adjusted Version. 

This report documents all aspects completed as part of the hydraulic modelling and mapping components 
of the study. 

1.1 Overview of the Frenchman’s Bay Watershed 
Draining into Lake Ontario at Frenchman’s Bay lagoon, the Frenchman’s Bay watershed is both relatively 
small, at 20.0 km2 (Matrix 2024), and highly urbanized, with more than 75% of its area being designated 
as urban land use consisting of residential, commercial, and transportation areas (MMM 2009). The 
watershed is entirely within the City of Pickering, Ontario and is bisected by the approximately 600 m wide 
transportation corridor containing Highway 401, other roads, and rail lines before draining into the 
Frenchman’s Bay lagoon (Eyles et al. 2012). Development in the watershed began as early as the 1840s, 
but intensified during the 1970s when the Pickering nuclear generating stations was established (Eyles et 
al. 2012). The majority of the watershed was fully built out prior to the 1980s, prior to the now industry-
standard approach that relies on stormwater management (SWM) controls to reduce flood volumes and 
peak flows in its watercourses. 
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There are four major watercourses in the Frenchman’s Bay watershed: Pine Creek (8.9 km2), Krosno 
Creek (5.6 km2), Amberlea Creek (3.2 km2), and Dunbarton Creek (2.3 km2), which all drain into 
Frenchman’s Bay lagoon. The watercourses generally drain from north to south. As expected for a 
watershed of its urbanized characteristic and lack of SWM control infrastructure, the hydrology of the 
system is described as “flashy,” with peak flows escalating quickly after rainfall events. Many of the 
tributaries that existed historically have been infilled with many of the remaining watercourses heavily 
armoured or conveyed by pipes (Eyles et al. 2012). Channel erosion and flooding occurs throughout the 
watershed, but has been noted to be particularly severe in Pine and Amberlea creeks (MMM 2009). There 
were two significant flooding issues noted in the 2009 Stormwater Master Plan: 1) Krosno Creek near 
Reytan Boulevard and Streamside Court that impacts over 75 properties; and 2)  Pine Creek upstream of 
Kingston Road that shows flooding within several residential and commercial properties. 

The study area, including mapped watercourses and the watershed boundary, are shown on Figure 1. 
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1.2 Work Scope and Report Structure 
The scope and objectives of the hydraulics portion of the Frenchman’s Bay Floodplain Mapping Update 
study are outlined as follows: 

• preparing a structure inventory of hydraulically-significant structures in the watershed using 
information from existing models, completed by others; as-built drawings, provided by TRCA and the 
Region; and site reconnaissance, completed by Matrix, as appropriate 

• developing a 1D HEC-RAS model using LiDAR, updated peak flows (Matrix 2024), the updated 
hydraulic crossing data described above, and GIS data available from TRCA 

• undertaking model simulations for seven design storm events and the Regulatory storm event 

• preparing Regulatory floodplain mapping for the greater of the 100-year and Regional storm events 

• documenting methodology for completion of the above tasks in a final report 

2 BACKGROUND REVIEW 
The background review included collection and review of available data, previously completed reports, 
drawings, and mapping, as well as a site reconnaissance to review and confirm crossing structure details 
throughout the study area. 

2.1 Available Data and Information 
Available data and information compiled as part of the background review included the following: 

• GIS base data: watercourse centrelines, watershed boundaries, roads, railways, building footprints, 
land parcels, municipal boundaries, storm sewershed data 

• crossing structure locations, shapefiles, and as-built drawings from MTO and Region of Durham 

• LiDAR data collected in 2015 and 2019 for the Frenchman’s Bay watershed, provided by TRCA 

• topographic survey completed by TRCA at various locations within the Frenchman’s Bay watershed 

• existing HEC-RAS hydraulic models for the four watercourses (various dates) 

• existing floodplain mapping sheets 

• existing land use data (shapefile format) 

• soils and surficial geology data (OGS 2003, OMAFRA 2018) 

2.2 Previous Reports 

2.2.1 Amberlea Creek Hydrology and Floodline Mapping Update (Aquafor Beech 2005) 

The Amberlea Creek hydrology and floodplain mapping update report was prepared for the City of 
Pickering by Aquafor Beech in 2005. A hydrologic model was developed using Visual OTTHYMO. Existing 
and future land use conditions were used to develop new peak flows. The 2-year to 100-year design 
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storms were based on the 6-hour AES rainfall distribution and existing land use conditions. The Regional 
storm was based on future land use conditions. The hydraulic update involved the development and 
application of a HEC-RAS hydraulic model (Version 3.0.1) to compute water surface profiles based on 
updated flow rates. The model was set up as follows: 

• Channel cross-section geometry was defined based on 1:2,000 scale topographic mapping, 
supplemented with field-measured bankfull channel dimensions. 

• Cross-section spacing considered hydraulic changes in channel geometry, meanders, and crossings. 

• Road and rail crossing information was defined using surveyed hydraulic characteristics such as 
dimensions, shape, invert and obvert elevations, and road deck profiles. 

• Manning’s roughness estimated based on field observations of vegetation and channel conditions. 

• Downstream boundary condition was based on the average Lake Ontario water level at the time 
(74.8 m). 

• 2-year to 100-year design storms and the Regional storm peak flows were used to establish water 
surface elevations. 

Four potential spill locations were identified on Amberlea Creek, as follows: 

• Main Branch – up to 9.1 m3/s was predicted to spill in the Regional storm from the north side of 
Highway 401 and 8.4 m3/s from the north side of CNR towards the East Branch. Mapping for the East 
Branch considered this spill. This location corresponds to Amberlea Creek Reach 2 in the Matrix 2024 
model, and Spill Area 2 discussed in Section 4.2.2. 

• East Branch – up to 12.2 m3/s from the north side of Highway 401 and 7.3 m3/s from upstream of CNR 
was predicted to spill toward Dunbarton Creek (the subwatershed to the east) in the Regional storm. 
This location corresponds to Amberlea Creek Tributary 1 in the Matrix 2024 model. Spill from the 
north side of Highway 401 was not predicted in the Matrix model; however, the spill towards 
Dunbarton Creek upstream of CNR corresponds to Spill Area 1 discussed in Section 4.2.1. 

2.2.2 Pine and Dunbarton Creeks Hydrologic and Hydraulic Study (Greenland Consulting 
Engineers 2007) 

A hydrologic and hydraulic study was undertaken for the Pine and Dunbarton Creek watersheds for the 
TRCA in 2007. The study was needed to update the floodline mapping for the area “due to recent 
development pressures and structural crossing constructed” within the watersheds (Greenland 2007). 
The hydrologic component included a new hydrology model developed in Visual OTTHYMO 2 to estimate 
2- to 100-year design storms peak flows based on existing land use condition and the 1-hour AES rainfall 
distribution. The Regional storm was based on future land use conditions. The hydraulic update involved 
the development and application of a HEC-RAS hydraulic model (Version 3.1.3) to compute water surface 
elevations and derive floodlines. The model was set up using HEC-GeoRAS based on data supplied by TRCA 
and was parameterized as follows: 
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• Channel cross-sections were based on contour information from a DEM supplied by TRCA and 
supplemented with field measurements for low flow geometry. 

• Manning’s n values for channel (0.035) and overbank (0.08) were based on TRCA’s Standard Manning 
Roughness Values. 

• Structural crossings were input based on base mapping sheets using data from inventory sheets and 
detailed design drawings supplied by TRCA. 

• Culverts with complex dimensions such as those crossing both Highway 401 and the railway with 
multiple connected barrels of varying dimensions were simulated with the most hydraulically 
restrictive (i.e., smallest) culvert element as a conservative approach. 

• A multi-culvert analysis of Pine Creek at Highway 401 and CNR was completed at the request of TRCA.  

• Peak flows for the 2-year to 100-year 1-hour AES storms and the Regional storm were modelled. 

• The downstream boundary condition was based on the average water level of Lake Ontario (75.7 m). 

2.2.3 Krosno Creek Floodplain Mapping Study (TRCA 2002) 

The City of Pickering commissioned TRCA to undertake a floodplain mapping study for the Krosno Creek 
watershed to define the Regional floodline and identify flood hazard areas in the watershed. Design flows 
were computed based on existing and future land use scenarios. The vast majority of the watershed 
consists of a piped system. A HEC-RAS hydraulic model was developed for the open channel portion of 
Krosno Creek downstream of Highway 401. The findings of the floodline mapping study are as follows: 

• The 100-year 4-hour Chicago design storm was used as the Regulatory event for floodplain mapping 
between Highway 401 and the Hydro Marsh. Hurricane Hazel was used as the Regulatory event for 
the area downstream of Hydro Marsh to the outlet at Frenchman’s Bay. 

• The study predicted that 79 structures will experience flooding conditions under the Regulatory event. 

• All watercourse crossings are predicted to experience flooding under the 5-year event with the 
exception of Reytan Boulevard (10-year event) and Liverpool Road (Regional event). 

2.2.4 Krosno Creek Flood Reduction Project (TMIG 2015) 

The City of Pickering retained TMIG to complete the Krosno Creek Flood Reduction Project in 2015. 
Following the Municipal Class EA process, the study looked at solutions to protect people and property 
from flooding during severe storm events. The study utilized a newly developed PCSWMM/SWMM 5 
hydrologic/hydraulic model that was calibrated to a range of recent flood events. The analysis found that 
the culverts at the 401/CNR crossing attenuate up to 35% of peak flows. Downstream of this location, 
there are currently impacts to 64 buildings during the 100-year storm event near the Reytan Boulevard 
culvert. There were six solutions assessed to reduce flooding in the watershed, with the preferred solution 
determined to be that which replaced the existing culverts at Alyssum Street, Reytan Boulevard and 
Morden Lane with larger structures. Based on the field investigation completed by Matrix in 2023, this 
work has not yet been implemented. 



 

 

35765-531 Hydraulic Modelling 2024-02-29 final v1.0.docx 7 
Matrix Solutions Inc. 

A Montrose Environmental Company 

2.2.5 Floodplain Impact Study (IBI 2021) 

IBI Group (IBI) was retained by Amberlea Creek Developments Inc. to conduct a floodplain impact study 
for a portion of Amberlea Creek that is to be filled and piped to support a proposed development at 
760-770 Kingston Road. The hydraulic modelling associated with this report was obtained by Matrix and 
incorporated into the current work to ensure that the HEC-RAS model developed for the Frenchman’s Bay 
watershed was consistent with the proposed design for the piped crossing. As observed during the field 
investigation, construction of this project is well underway. 

2.3 Collection of Watercourse Crossing As-built Information 
Matrix created a structure inventory at the onset of the project by intersecting the watercourse 
centrelines with roads and public railways. The structure inventory was populated using data from existing 
HEC-RAS models and as-built drawings provided by TRCA to review availability of existing information. 
These data sources include details on structure type, material, inverts, and dimensions. Matrix identified 
data gaps and locations where initial data sources were incomplete or had discrepancies between sources. 
The structures were also reviewed for hydraulic significance. Large bridges that are not anticipated to 
interfere with water elevations were excluded from the model. If piers or other obstructions that may 
influence hydraulics were present, these features were coded into the model. 

Matrix compared all data sources and, using best available data and engineering judgement, selected the 
most appropriate source for each site which was confirmed with TRCA. Where previous data was not 
available, Matrix completed field investigations to gather remaining data. 

2.3.1 Field Investigations 

Matrix completed field investigations to address gaps and discrepancies identified during the initial data 
review. A total of 64 structures were visited by Matrix between April 18 and April 20, 2023. At each 
location Matrix filled out TRCA’s structure inventory form which includes details about the crossing 
location as well as the crossing type, material, and dimensions. In addition, field staff collected 
photographs of the inlet/outlet and upstream/downstream conditions at each location. Completed field 
inventory forms are provided in Appendix A. An inventory indicating the source of all structure data 
applied in the hydraulic model is included in Appendix B. 

2.4 Development of a HEC-RAS Steady State Flow Table 
The peak flows input to the HEC-RAS model were obtained from the PCSWMM hydrology model prepared 
in the concurrent hydrology update; complete details of the hydrologic modelling can be found in the 
Hydrologic Model Update Report (Matrix 2024). Flow change locations for HEC-RAS were developed at 
the start and confluence of each watercourse and at each major road crossing. Consistent with standard 
practice for floodplain mapping, two hydrology models were created using PCSWMM: 
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• A design storm model, used to simulate 2-year to 100-year design storms, which includes SWM 
features and hydrologically significant crossing structures. 

• Regulatory storm model, used to simulate 100-year, 350-year, and Regional storms with no controls 
(i.e., no SWM facilities, minor system elements, or crossing structures). 

All storms were included in the hydraulic model; however, the floodplain mapping was completed in 
accordance with the Technical Guidelines for Flood Hazard Mapping (EWRG 2017), whereby: 

“The flooding hazard limit is the greater of: 

i) the flood resulting from a rainfall actually experienced during a major storm such as the 
Hurricane Hazel storm (1954) or the Timmins storm (1961), transposed over a specific 
watershed and combined with the local conditions, where evidence suggests that the storm 
event could have potentially occurred over watersheds in the general area; 

ii) the one hundred year flood; or 

iii) a flood which is greater than i) or ii) which was actually experienced on a particular watershed 
or portion thereof, for example as a result of ice jams and which has been approved as the 
standard for that specific area by the Minister of Natural Resources.”  

Due to the highly urbanized nature of the watershed, there are three locations where the 100-year design 
storm with controls produces a higher flow value than the 100-year and Regional flows without controls: 
Amberlea Creek Reach 3, Amberlea Creek Tributary 1, and Pine Creek Tributary 1. In these locations, the 
100-year and Regional flows with no controls are less than the 50-year event, and in one case less than 
the 2-year event. The reason for this difference is related to how flow splits were represented in the 
hydrology model. As discussed in Section 4.3.1.2 of the Hydrology Report (Matrix 2024), runoff from a 
catchment is conveyed to a minor system sewershed and, when flows exceed the assumed minor system 
capacity, they are routed to a major system overland flow route. The flow splits generally fall within the 
same subwatershed, however, in some instances, particularly in headwater catchments such as Amberlea 
Creek Reach 3, the flow splits direct either minor or major flows to an adjacent subwatershed. Given that 
the Regulatory hydrology model was developed without hydrologic controls (i.e., SWM facilities, minor 
system, and road crossings were removed), the minor flow splits do not contribute flow to these 
headwater reaches. Refer to Section 4.3.1.2 and Table 21 of the Hydrology Report for related text and 
details on the major/minor flow split locations. 

Flow input locations from HEC-RAS are shown on Figure 2. Peak flows were taken from flow nodes in the 
PCSWMM model. In HEC-RAS, flow inputs were assigned to the upstream end of each river/reach and the 
most upstream cross-section within each hydrologic subcatchment, and generally align with flow changes 
locations from previous model versions. Appendix C contains peak flow data applied in HEC-RAS. 
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3 HYDRAULIC MODEL DEVELOPMENT 
This section outlines the hydraulic model development process and includes a summary of the modelling 
approach and components including cross-sections, structures, and model parameters; sensitivity 
analysis; and flood hazard delineation. 

3.1 HEC-RAS Software and Modelling Approach 
Flood hazard delineation in Ontario is traditionally completed using 1D steady state hydraulic modelling 
to calculate flood elevations and the associated flood extents. This approach is consistent with 
recommendations in the Technical Guide, River & Stream Systems: Flooding Hazard Limit (MNR 2002). 
Steady state modelling is appropriate for watercourses with well-defined channels and for which a 
gradually varied flow assumption governs. Steady state modelling does not consider attenuation effects 
due to storage or reverse flow conditions. Storage effects at crossings that were considered hydrologically 
significant are accounted for in the hydrology model (Matrix 2024). The hydraulic modelling completed 
for the Frenchman’s Bay watershed was developed using a 1D steady state approach using HEC-RAS 
version 5.0.7. The model was run using the subcritical flow regime. 

3.2 LiDAR Evaluation 
Matrix received two sets of digital terrain model (DTM) data from TRCA: 2015 LiDAR and 2019 LiDAR. 
The LiDAR datasets are in the NAD83 (CSRS) geometric reference system with UTM17 projection and 
vertical datum CGVD28. The 2019 LiDAR reflects more up-to-date land use and topographic changes. 
However, the 2015 LiDAR was processed with better vegetation removal which provides a more accurate 
representation of the creek valley and low flow channel; therefore, the 2015 LiDAR is preferable for 
extracting hydraulic cross-section geometry. After comparing the 2015 and 2019 LiDAR datasets, Matrix 
found that the land use and topographic changes are generally minimal and the 2015 LiDAR was used as 
the baseline DTM for creating the hydraulic model. The 2019 LiDAR was used in locations where new 
urban development has occurred since 2015. Figure 3 provides a comparison of the 2015 and 2019 LiDAR 
datasets on Pine Creek near David Farr Park and Glenanna Road. The low flow channel is noticeably better 
defined in the 2015 LiDAR (left) compared to the 2019 LiDAR.  

Figure 4 provides an example of land use change in LiDAR from 2015 to 2019 due to construction of new 
residential and commercial buildings.  
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FIGURE 3 2015 LiDAR (left) versus 2019 LiDAR (right) on Pine Creek near David Farr Park 

 

2015 LiDAR 2019 LiDAR 

2015 Google Satellite Imagery 2021 Google Satellite Imagery 
FIGURE 4 Example of Land Use Changes in 2015 and 2019 LiDAR on Pine Creek South of Highway 401 
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3.3 HEC-RAS Model Development 

3.3.1 Channel Network 

The channel network for the watercourses and tributaries in the Frenchman’s Bay watershed was 
provided by TRCA. During the hydrology assessment, the mapped Frenchman’s Bay watercourse network 
was confirmed by Matrix and TRCA and is discussed in Section 3.1.2 of Hydrologic Modelling Report 
(Matrix 2024). Minor modifications to the watercourse centreline were made to better align with LiDAR, 
imagery, and surveyed crossings. Within the Frenchman’s Bay watershed, there are 18 watercourses with 
a total length of 18.0 km as outlined in TABLE 1 and illustrated on Figure 1. 

TABLE 1 Watercourses in the Frenchman’s Bay Watershed 

Watercourse Name Watercourse Length 
(km) 

Amberlea Creek 1.5 
Amberlea Creek Tributary 1 0.3 
Amberlea Creek Tributary 2 0.3 
Dunbarton Creek 3.1 
Krosno Creek 3.2 
Krosno Creek Tributary 1 0.5 
Krosno Creek Tributary 2 0.5 
Krosno Creek Tributary 2-1 0.1 
Krosno Creek Tributary 2-2 0.1 
Pine Creek 4.4 
Pine Creek Tributary 1 0.4 
Pine Creek Tributary 1-1 0.8 
Pine Creek Tributary 1-2 0.2 
Pine Creek Tributary 1-3 1.1 
Pine Creek Tributary 2 1.0 
Pine Creek Tributary 2-1 0.1 
Pine Creek Tributary 2-2 0.1 
Pine Creek Tributary 3 0.3 
TOTAL 18.0 

 

3.3.2 Cross-sections 

Cross-section locations were generally adopted from the previous HEC-RAS models, where available. 
Additional cross-sections were added on branches that were not previously modelled including Krosno 
Creek Tributaries 1, 2 (upstream portion), 2-1, and 2-2, Pine Creek Tributaries 1, 1-1, 1-2, 1-3, 2-1, 2-2, 
and 3, and the upstream end of Pine Creek beyond Fairport Road, as well as locations where additional 
cross-sections were required to appropriately capture changes in channel geometry, slope, etc. 
Cross-sections were drawn perpendicular to the channel and floodplain in all locations except directly 
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upstream and downstream of structures, where cross-sections were drawn parallel to the road 
embankment. 

Cross-sections were extended beyond the floodplain to ensure the hydraulic model represented the full 
floodplain width represented by computed storm events and geometry was cut from the LiDAR terrain. 
TRCA also provided topographic survey data at various locations within the watershed including on Pine 
Creek and Krosno Creek for low flow channel corrections. Matrix compared the low flow channel from the 
survey data to the LiDAR elsewhere within the model. Based on the comparison, as well as observations 
at watercourse crossings from the field visits, Matrix concluded that further low flow channel corrections 
are not required and that the LiDAR elevations were appropriate for use in the model. 

There is one location on Amberlea Reach 3 along Highway 401, between cross-sections 968 and 890, 
where the model does not reflect the latest condition due to the lack of updated LiDAR and drawing data. 
This segment follows along a ditch on the north side of Highway 401 and, during the site visit, it was 
observed that the area had been newly constructed and, upon further investigation, it was noted that a 
long piped system had been installed under the channel. The model reflects the available LiDAR in the 
area. 

The cross-sections were labelled starting at the downstream end of each reach based on their distance 
from the confluence/outlet to the upstream end of the reach, measured in metres. Reach lengths for each 
cross-section were calculated for the channel centerline and left and right overbanks. The channel reach 
lengths are based on the distance from the current cross-section to the next downstream cross-section, 
based on the watercourse centrelines in RAS Mapper. The left and right overbank reach lengths were 
estimated based on engineering judgement and in accordance with standard practice along the 
approximate overbank flow path for average flow conditions. 

The bank stations used to define the main channel within the model were set to generally align with the 
top of the bankfull channel on each cross-section, ensuring a smooth bank profile along each reach. 

3.3.2.1 Ineffective Flow Areas 

Using the approach identified in the HEC-RAS User’s Manual (USACE 2016a) and HEC-RAS Hydraulic 
Reference Manual (USACE 2016b), ineffective flow areas were applied at the cross-sections upstream and 
downstream of bridges and other areas where water in the floodplain would not be effectively conveying 
flow (e.g., offline ponds and floodplain storage areas). 

At crossings, ineffective flow areas were assigned to the upstream and downstream bounding sections 
using a 1:1 contraction ratio and 2:1 expansion ratio, respectively, as measured from the edge of the 
structure opening. The upstream ineffective flow elevation was set to the lowest point on the high chord. 
The downstream ineffective flow elevation was set at the average of the lowest deck height and the soffit 
elevation and adjusted as appropriate to allow overtopping. 
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3.3.2.2 Levees 

Levees were used in the model to constrain the flow to the main channel at cross-sections with berms 
along the channel and at other low-lying areas outside the main channel where water cannot physically 
be conveyed from upstream or downstream cross-sections. The levees were applied by defining a left 
and/or right levee station and corresponding elevation of the high point. 

3.3.2.3 Blocked Obstructions 

TRCA provided a buildings shapefile that was used to represent the blockage to floodplain flow that 
buildings create. The building polygons were loaded into HEC-RAS and blocked obstructions were inserted 
manually at each cross-section, with building heights extending beyond the maximum elevation of each 
cross-section. Where applicable, the delineated blocked obstructions also account for buildings that lie 
between cross-sections but still create barriers to flow. 

3.3.2.4 Roughness Parameterization 

The existing conditions land use map (see Section 3.1.4 of the Hydrologic Modelling Report [Matrix 2024]) 
was used to define Manning’s n roughness values in the model. The land use data was simplified and 
Manning’s n values were assigned in accordance with TRCA’s standard values. The break in Manning’s n 
in the channel portion of the cross-section was set to match the locations of the assigned bank stations. 
Land use categories and associated Manning’s n values are shown in Table 2.  

TABLE 2 Manning’s n Roughness Values 

Land Use Manning’s n 
Natural Areas (woods, meadows) 0.08 
Urban Pervious (lawns, residential) 0.05 
Urban Impervious (roads, parking lots) 0.025 
Natural Watercourse/Channel 0.035 
Concrete Channel 0.013 

3.3.2.5 Energy Loss Coefficients 

Four bounding cross-sections were drawn at each crossing in the model in accordance with standard 
practice including two upstream and two downstream. Contraction and expansion coefficients were 
adjusted to 0.3 and 0.5, respectively, at the two upstream and one downstream bounding cross-sections, 
such that the energy losses due to abrupt changes at the structures were computed. All other 
cross-sections in the model were assigned the typical gradual transition values of 0.1 and 0.3 for 
contraction and expansion, respectively. 

3.3.3 Hydraulic Structures 

All crossings in the structure database that were considered hydraulically significant by Matrix were added 
to the hydraulic model. Some structures in the inventory were missing invert elevations. As the scope of 
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work for this study did not include a topographic survey, the inverts of these crossings were assumed to 
match the LiDAR elevation at the face of the crossing. All assumed dimensions or elevations at structures 
have been documented in the description field in the HEC-RAS model. 

Locations of all the watercourse crossing locations are provided on Figure 5. 
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3.3.3.1 Bridge and Culvert Structures 

Entrance and exit characteristics at each culvert crossing were reviewed in the field by Matrix 
(i.e., headwalls, wingwalls, projecting inlets) and appropriate entrance and exit loss coefficients were 
applied in the model using standard values from the HEC-RAS Hydraulic Reference Manual (USACE 2016b). 
At locations that were not visited by Matrix, entrance and exit losses from the previous HEC-RAS model 
were adopted. 

For low flow conditions, the energy (standard step) method was used as the computational approach to 
model flow through bridges/culverts. The pressure flow method was applied for high flow situations, 
unless the computed water level was below the soffit elevation; therefore, the energy only (standard step) 
approach was used. The highest of the energy (standard step), Momentum, and Yarnell methods were 
applied for bridges with piers. 

3.3.3.2 Complex Structures 

Within the model domain there are four structures with complex geometry (i.e., multiple segments 
consisting of varying sizes, shapes, etc.) that could not be modelled in detail due to HEC-RAS limitations. 
In accordance with previous modelling efforts, and through discussion with TRCA, it was determined that 
modelling these crossings in HEC-RAS would use the smallest, most hydraulically limiting culvert size to 
represent the entire combined culvert length as a conservative approach. A description of the complex 
crossings is provided below. Notes are also included in the HEC-RAS model descriptions for clarity. 

• Fre_78 (Highway 401), Fre_76 (CNR), and Fre_08 (Bayly Street), Pine Creek Reach 1: the long culvert 
consists of multiple sizes, dimensions, and material types. Fre_78 under Highway 401 is a 
2.44 m x 6.1 m concrete box. Downstream of the highway the structure splits into two barrels, 
labelled Fre_76 under the railway, and consists of a 2.7 m CSP and a multi-segmented series of 
concrete rigid frame, stone arch, and a 2.275 m x 1.58 m CSP ellipse. Fre_08 under Bayly Street is 
made up of two segments: the upstream portion is a 3.0 m CSP alongside a 2.4 m x 3.7 m concrete 
rigid frame, while the outlet is a twin concrete box measuring 3.0 m x 3.85 m each. The modelled 
barrels consist of the 2.7 m CSP and 2.275 m x 1.58 m CSP ellipse to represent the most conservative 
(hydraulically limiting) configuration. For the Regional event, a routing analysis was completed by 
TRCA for this crossing and is discussed in Section 3.3.5. 

• Fre_24 (Highway 401) and Fre_73 (CNR), Dunbarton Creek Reach 1: a 208 m long culvert system with 
various dimensions and materials. Fre_24 under Highway 401 is a concrete box with varying 
dimensions along its 130 m length (1.68 m x 3.05 m upstream and 1.64 m x 3.83 m downstream). 
Fre_73 under the railway consists of two sets of twin barrels: there are twin 1.6 m CSPs for a length 
of approximately 41 m, followed by twin 1.5 m CSP pipes for the remaining 37 m length. The modelled 
crossing is a twin 1.5 m CSP, as this was determined to represent the most conservative (hydraulically 
limiting) configuration to represent the entire length. 
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• Fre_70 (CNR) and Fre_37 (Bayly Street), Amberlea Creek Reach 2: a long culvert with two different 
sizes. Under the railway is a 3.2 m CSP while under Bayly Street is a 3.05 m CSP. The modelled crossing 
is a 3.05 m CSP to represent the most conservative (hydraulically limiting) configuration to represent 
the entire length. 

• Fre_82 (Upstream of Bushmill Street) Pine Creek Tributary 1-1: this structure is a long, buried piped 
section that forms part of the Pickering storm sewer network. The pipe extends from the inlet in 
Maple Ridge Park, along Bushmill Street to the west, south along Maple Ridge Drive, west along Finch 
Avenue, and south to its outlet east of Dixie Road. TRCA completed a high-level analysis and the sewer 
has capacity to convey approximately 3 m3/s. TRCA developed a small PCSWMM model to generate 
the boundary condition at the inlet of this culvert that was used in HEC-RAS to compute upstream 
flood levels. The PCSWMM model layout is shown in Figure 6. 

 

FIGURE 6 Configuration of Fre_82 PCSWMM Model 
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3.3.4 Downstream Boundary Conditions 

The outlet conditions of the Frenchman’s Bay watershed are controlled by the water level in Lake Ontario. 
For the purposes of the hydraulic model, the downstream boundary condition for all watercourses was 
set as a known water surface elevation of 76.12 m (CGVD28), which is the most recent average 100-year 
water level of Lake Ontario, based on the recently completed Shoreline Hazard Mapping Update 
(Baird 2022). This water level was used for all modelled storm events.  

A known water surface elevation boundary condition was also applied at the downstream end of 
Pine Creek Tributary 1-1. The water elevations were obtained from the PCSWMM model developed by 
TRCA for estimating the capacity of Fre_82 and are included in Table 3. 

TABLE 3 Design Storm Peak Flow and Maximum Water Elevation at Fre_82 

Event Inflow (m3/s) 
Maximum Water 

Elevation  
(m) 

2-year 0.55 96.77 
5-year 0.81 96.88 
10-year 1.12 96.99 
25-year 1.64 97.16 
50-year 2.17 97.33 
100-year 2.53 97.50 
100-year no control 3.56 97.72 
350-year no control 6.22 97.91 
Regional no control 8.10 98.00 

3.3.5 Routing Analysis for Pine Creek at Highway 401 

Initial modelling of the complex structure on Pine Creek under Highway 401 implies significant backwater 
storage upstream under Regional event conditions, the volume of which is unrealistically large when 
compared to that available within the Regional storm hydrograph. The simplified, conservative modelling 
approach adopted to represent the complex structure (Fre_78, Fre_76, and Fre_08), as outlined above, 
further exacerbates the backwater storage condition.  

In an attempt to reflect anticipated conditions more accurately, a routing analysis, similar to that 
undertaken within the previous Pine Creek study (Greenland 2007), was completed by TRCA to estimate 
a more realistic water level for the Regional storm. A PCSWMM model was developed by TRCA that 
represents each segment of the complex structure in detail to determine the resulting water surface 
elevation at the upstream end. The routing analysis reduced the estimated water surface elevation 
upstream of Highway 401 for the Regional event to 84.50 m, as compared to the 87.17 m from the 
previous result without routing. This value was entered as a known water surface elevation in the HEC-
RAS model to be used for floodplain mapping purposes. For details of the routing analysis please refer to 
Appendix G (TRCA 2024). 
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3.4 Model Sensitivity Analysis 
A model sensitivity analysis was completed on the final hydraulic model to understand how variations in 
specific model parameters would impact on the design storm and Regional computed water levels. 
The sensitivity analysis was conducted by modifying the following parameters: 

• Manning’s n roughness sensitivity analysis (±20%) 

• Peak discharge sensitivity analysis (+10%) and (+20%) 

• Starting water level sensitivity analysis (±0.3 m) 

The sensitivity analysis was summarized based on the average, maximum increase, and maximum 
decrease in computed water surface elevations. The number of instances where critical depth occurs in 
the model was also summed for each event. As the model was run using the subcritical flow regime, 
summing the number of critical depth instances shows where the model could not compute a valid 
subcritical depth (either the flow is critical/subcritical [Froude Number 1 or greater] or the energy 
equation could not be solved). The number of critical depth occurrences should be relatively similar 
between the sensitivity runs, as it indicates model stability. 

3.4.1 Manning’s n Roughness 

A summary of the Manning’s n sensitivity analysis showing the change in average computed water surface 
elevations is provided in Table 4. As shown, a 20% increase in Manning’s n leads to a 0.02 m to 0.03 m 
increase in average water surface elevations, with the maximum increase ranging from 0.14 m to 0.25 m 
across the modelled events. Of all the modelled events, there are 76 cross-sections where increasing 
Manning’s n leads to a decrease in water surface elevation. These decreases primarily occurred around 
structures and can be attributed to changes in structure computation methods. 

Decreasing Manning’s n allows water to travel faster through each reach, leading to a change in average 
water surface elevations ranging from -0.01 to -0.03 m. The maximum change in water surface elevation 
ranges from –0.13 m to -0.40 m. Of all modelled storm events, there are 78 cross-sections where a 
decrease in Manning’s n leads to an increase in water surface elevations. Again, these increases are 
primarily found around structures.  

TABLE 4 Manning’s n Roughness, Change in Water Surface Elevation 

Event 

Manning’s n +20% Manning’s n -20% 

Average 
Change in 
W.S. Elev. 

(m) 

Maximum 
Increase in 
W.S. Elev. 

(m) 

Maximum 
Decrease in 
W.S. Elev. 

(m) 

Average 
Change in 
W.S. Elev. 

(m) 

Maximum 
Increase in 
W.S. Elev. 

(m) 

Maximum 
Decrease in 
W.S. Elev. 

(m) 

2-year 0.02 0.18 0.00 -0.02 0.01 -0.13 

5-year 0.02 0.19 -0.02 -0.01 0.46 -0.15 

10-year 0.02 0.15 -0.02 -0.02 0.02 -0.20 
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Event 

Manning’s n +20% Manning’s n -20% 

Average 
Change in 
W.S. Elev. 

(m) 

Maximum 
Increase in 
W.S. Elev. 

(m) 

Maximum 
Decrease in 
W.S. Elev. 

(m) 

Average 
Change in 
W.S. Elev. 

(m) 

Maximum 
Increase in 
W.S. Elev. 

(m) 

Maximum 
Decrease in 
W.S. Elev. 

(m) 

25-year 0.02 0.15 -0.02 -0.02 0.21 -0.20 

50-year 0.03 0.25 -0.22 -0.02 0.08 -0.20 

100-year 0.02 0.13 -0.14 -0.03 0.01 -0.40 

350-year(1) 0.02 0.18 -0.12 -0.02 0.06 -0.19 

Regional(2) 0.02 0.14 -0.02 -0.02 0.04 -0.18 

Notes: 
1. 350-year with no controls 
2. Regional is Hurricane Hazel with no controls 
W.S. Elev. - Water Surface Elevation 

 

Critical depth occurrences for each simulated event are provided in Table 5. The model is sensitive to 
changes in Manning’s n in both the +20% and -20% scenario. This is largely due to the number of steep 
channel sections and may indicate the need for more cross-sections in these areas. Overall, there are 
fewer instances of the model defaulting to critical depth when increasing Manning’s n by 20% and more 
occurrences when decreasing Manning’s n by 20%. 

TABLE 5 Manning's n Roughness, Number of Critical Depth Occurrences 

Scenario 
Critical Depth Occurrence by Event(1) 

2-year 5-year 10-year 25-year 50-year 100-year 350-year(2) Regional(3) 
Manning's n -20% 148 142 142 145 143 144 131 122 
Base Model 124 119 115 121 116 117 108 104 
Manning's n +20% 89 84 89 87 90 96 86 76 

Notes: 
1. The values presented in this table are the number of computational cross-sections in the HEC-RAS model where critical 
depth is the resultant computed water surface elevation. 
2. 350-year with no controls 
3. Regional is Hurricane Hazel with no controls 
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3.4.2 Peak Flow 

Peak flow inputs to the hydraulic model are derived from the calibrated hydrologic model which comes 
with inherent uncertainty. The peak flow sensitivity analysis shows how the computed water surface 
elevations would vary with 10% and 20% increases in peak flow. A summary of the change in water surface 
elevations for each simulated design storm is shown in Table 6. A 10% increase in peak flow results in a 
0.03 m to 0.13 m change in average water surface elevation, with the maximum increase of up to 1.34 m 
(100-year event). As expected, a 20% increase in peak flow shows a greater change in average water 
surface elevations, with increases ranging from 0.07 m to 0.24 m. The maximum change occurs during the 
50-year event (2.47 m) on Dunbarton Creek just upstream of the crossings under Kingston Road and 
Highway 401. Generally, the large increases in water surface elevation throughout the model domain are 
attributed to narrow valley systems with steep side slopes, as opposed to wide floodplains that allow 
more room for lateral expansion of flows. There are minor decreases in water surface elevations with an 
increase in peak flow, largely around structures. 

TABLE 6 Peak Discharge, Change in Water Surface Elevation 

Event 

Peak Flow +10% Peak Flow +20% 

Average 
Change in 
W.S. Elev. 

(m) 

Maximum 
Increase in 
W.S. Elev. 

(m) 

Maximum 
Decrease in 
W.S. Elev. 

(m) 

Average 
Change in 
W.S. Elev. 

(m) 

Maximum 
Increase in 
W.S. Elev. 

(m) 

Maximum 
Decrease in 
W.S. Elev. 

(m) 

2-year 0.03 0.34 -0.16 0.07 0.74 -0.02 

5-year 0.06 0.99 -0.04 0.10 1.63 -0.05 

10-year 0.05 0.99 -0.28 0.11 1.63 -0.08 

25-year 0.07 0.99 -0.15 0.15 1.63 -0.06 

50-year 0.09 1.24 -0.31 0.19 2.47 -0.07 

100-year 0.12 1.34 -0.10 0.24 1.81 -0.10 

350-year(1) 0.11 0.86 -0.13 0.20 1.21 -0.02 

Regional(2) 0.13 1.09 -0.06 0.21 1.17 -0.05 

Notes: 
1. 350-year with no controls 
2. Regional is Hurricane Hazel with no controls 
W.S. Elev. - Water Surface Elevation 

 

Critical depth occurrences for the Base Model and the +10% and +20% peak flow simulations are provided 
in Table 7. The number of critical depth occurrences remain generally consistent between each of 
sensitivity simulations, with slightly fewer occurrences when the peak flows are increased. The results 
indicated that the computed water surface elevations are stable. 

  



 

 

35765-531 Hydraulic Modelling 2024-02-29 final v1.0.docx 23 
Matrix Solutions Inc. 

A Montrose Environmental Company 

TABLE 7 Peak Discharge, Number of Critical Depth Occurrences 

Scenario 
Critical Depth Occurrence by Event(1) 

2-year 5-year 10-year 25-year 50-year 100-year 350-year(2) Regional(3) 
Base Model 124 119 115 121 116 117 108 104 
Peak Flow +10% 121 118 118 120 119 114 109 106 
Peak Flow +20% 116 116 119 117 119 112 109 103 

Notes: 
1. The values presented in this table are the number of computational cross-sections in the HEC-RAS model where critical 
depth is the resultant computed water surface elevation. 
2. 350-year with no controls 
3. Regional is Hurricane Hazel with no controls 

3.4.3 Starting Boundary Condition 

The starting boundary condition for the model is the 100-year average water surface elevation in Lake 
Ontario. Varying the starting water level elevation by ±0.3 m shows the influence of the boundary on the 
computed water surface elevation in the reaches upstream. Table 8 shows that a 0.3 m increase in the 
downstream boundary condition affects the water levels in eight reaches upstream. The water levels in 
all watercourses are affected in all modelled storm events. Increases in the starting boundary condition 
only affect the downstream-most reaches of Amberlea Creek, Dunbarton Creek, and Pine Creek. 
On Krosno Creek, the increases propagate up to Reaches 1, 2, and 3 as well as Tributaries 1 and 2. 
The increases propagate further up Krosno Creek since it has a much shallower channel slope compared 
to the other watercourses. 

Table 9 shows that a 0.3 m decrease in the downstream boundary affects the same watercourses as those 
in Table 8 with similar extents propagating upstream.  
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TABLE 8 Starting Boundary Condition +0.3 m, Summary of Change in Water Surface Elevation 

River Affected Item 
Event 

2-year 5-year 10-year 25-year 50-year 100-year 350-year Regional 
Amberlea Creek 
Reach 1 

Change in W.S. Elev (1) (m) Average 0.11 0.09 0.08 0.07 0.07 0.07 0.05 0.05 
Max Increase 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 
Max Decrease 0.00 0.00 0.00 -0.03 -0.04 -0.03 0.00 0.00 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 71 71 32 71 123 71 17 17 

Dunbarton Creek 
Reach 1 

Change in W.S. Elev (1) (m) Average 0.03 0.03 0.03 0.02 0.01 0.01 0.01 0.01 
Max Increase 0.31 0.33 0.36 0.30 0.30 0.30 0.30 0.30 
Max Decrease 0.00 0.00 0.00 0.00 0.00 0.00 -0.01 0.00 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 83 83 83 298 369 29 29 29 

Krosno Creek 
Reach 1, Reach 2, 
Reach 3 

Change in W.S. Elev (1) (m) Average 0.11 0.09 0.10 0.09 0.08 0.04 0.01 0.04 
Maximum Increase 0.30 0.30 0.35 0.30 0.30 0.30 0.30 0.30 
Maximum Decrease 0.00 0.00 0.00 0.00 0.00 -0.01 -0.07 0.00 

Maximum Upstream 
Propagation 

Reach 3 3 3 3 3 3 3 3 
Cross-section 2592 2777 2367 2240 2202 2243 2367 2124 

Krosno Creek 
Tributary 1 

Change in W.S. Elev (1) (m) Average 0.03 0.03 0.04 0.04 0.04 0.00 -0.01 0.01 
Maximum Increase 0.30 0.27 0.33 0.28 0.24 0.00 0.08 0.07 
Maximum Decrease -0.04 0.00 0.00 0.00 0.00 0.00 -0.09 0.00 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 n/a 1 1 
Cross-section 4100 4100 4100 4100 4100 n/a 4280 4100 

Krosno Creek 
Tributary 2 

Change in W.S. Elev (1) (m) Average 0.04 0.03 0.03 0.02 0.02 0.00 -0.02 0.01 
Maximum Increase 0.26 0.19 0.23 0.18 0.15 0.00 0.00 0.05 
Maximum Decrease 0.00 0.00 0.00 0.00 0.00 -0.01 -0.04 0.00 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 4828 4828 4828 4828 4828 4526 4828 4828 

Pine Creek 
Reach 1 

Change in W.S. Elev (1) (m) Average 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.01 
Maximum Increase 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 
Maximum Decrease 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 382 382 382 382 382 382 382 372 

1. W.S. Elev. over the reach of affected cross-sections  
W.S. Elev. - Water Surface Elevation 
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TABLE 9 Starting Boundary Condition -0.3 m, Summary of Change in Water Surface Elevations 

River Affected Item 
Event 

2-year 5-year 10-year 25-year 50-year 100-year 350-year Regional 
Amberlea Creek 
Reach 1 

Change in W.S. Elev (1) 
(m) 

Average -0.08 -0.06 -0.06 -0.05 -0.05 -0.05 -0.02 -0.03 
Max Increase 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 
Max Decrease -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 32 20 28 28 123 17 -13 0 

Dunbarton Creek 
Reach 1 

Change in W.S. Elev (1) 
(m) 

Average -0.02 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 
Max Increase 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Max Decrease -0.32 -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 83 83 83 29 29 29 29 29 

Krosno Creek 
Reach 1, Reach 2, 
Reach 3 

Change in W.S. Elev (1) 
(m) 

Average -0.08 -0.07 -0.06 -0.05 -0.05 -0.08 -0.01 -0.03 
Maximum Increase 0.04 0.09 0.09 0.03 0.00 0.00 0.01 0.02 
Maximum Decrease -0.31 -0.32 -0.33 -0.30 -0.31 -0.37 -0.34 -0.32 

Maximum Upstream 
Propagation 

Reach 3 3 3 3 3 3 3 3 
Cross-section 2540 2243 2243 2276 2124 2243 2367 2120 

Krosno Creek 
Tributary 1 

Change in W.S. Elev (1) 
(m) 

Average -0.01 -0.01 -0.02 -0.02 -0.02 -0.05 0.00 0.00 
Maximum Increase 0.04 0.09 0.09 0.03 0.00 0.00 0.00 0.00 
Maximum Decrease -0.27 -0.24 -0.22 -0.18 -0.16 -0.35 0.00 0.00 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 n/a n/a 
Cross-section 4100 4100 4100 4100 4078 4100 n/a n/a 

Krosno Creek 
Tributary 2 

Change in W.S. Elev (1) 
(m) 

Average -0.03 -0.02 -0.02 -0.01 -0.01 -0.03 0.00 0.01 
Maximum Increase 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 
Maximum Decrease -0.20 -0.16 -0.11 -0.08 -0.08 -0.19 -0.01 0.00 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 4828 4828 4828 4828 4501 4828 4526 4828 

Pine Creek 
Reach 1 

Change in W.S. Elev (1) 
(m) 

Average -0.02 -0.02 -0.02 -0.01 -0.01 -0.01 -0.01 -0.01 
Maximum Increase 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.01 
Maximum Decrease -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 -0.30 

Maximum Upstream 
Propagation 

Reach 1 1 1 1 1 1 1 1 
Cross-section 382 382 382 382 382 382 292 292 

1. W.S. Elev. over the reach of affected cross-sections 
W.S. Elev. - Water Surface Elevation 
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3.4.4 Summary of Hydraulic Model Sensitivity 

The sensitivity analysis shows that the model is generally stable under a range of variations in Manning’s n 
roughness, peak flows, and starting boundary conditions. The occurrences of critical depth were reviewed 
and engineering judgement was used to confirm that the critical depth assumption was correct when 
flows change from subcritical to supercritical (EWRG 2017). The average increase and decreases in water 
levels and critical occurrences aligns reasonably well with that would be expected from a robust model.  

4 FLOODPLAIN MAPPING AND ANALYSIS 
The resulting hydraulic model was used to develop Regulatory floodplain mapping for the Frenchman’s 
Bay watercourses. Developing the flood hazard limits was a joint effort by Matrix and TRCA and is 
described in Section 4.3. Relevant model results such as structure overtopping and spill areas are 
discussed in the following subsections. A detailed summary of the HEC-RAS model output is provided in 
Appendix D. 

4.1 Structure Overtopping 
Hydraulic structures in the model were reviewed to determine if, and during what storm event, 
overtopping might occur. A summary of the number of overtopped structures during each event is 
provided in Table 10, with a detailed table provided in Appendix E. Most structures only overtop during 
the Regional event, with less than 25% overtopping in smaller events. There are 10 structures that overtop 
during events less than the Regional and 21 structures that are not overtopped during any events. 

TABLE 10 Summary of Overtopped Structures 

Storm 
Event 

Number of Structures 
Submerged During 

Event 

Cumulative Number 
of Submerged 

Structures During 
Event 

Number of Structures 
Overtopped During 

Event 

Cumulative Number 
of Overtopped 

Structures During 
Event 

2-year 12 12 2 2 
5-year 5 17 4 6 
10-year 2 19 2 8 
25-year 5 24 1 9 
50-year 5 29 1 10 
100-year 4 33 0 10 
350-year(1) 3 36 0 10 
Regional(2) 10 46 17 27 
None 2 2 21 21 

Notes: 
1. 350-year with no controls 
2. Regional is Hurricane Hazel with no controls 
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4.2 Identification of Spills and Spill Paths 
The Technical Guide, River & Stream Systems: Flooding Hazard Limit (MNR 2002; refer to Section 4.13 of 
the guidelines) defines a spill as occurring when flood levels overtop the banks of a watercourse and spill 
overland away from the watercourse channel. Frequently, this spill will move into another watershed or 
re-join the originating watercourse at a distance downstream. Further, the guidelines describe that:  

The effect of spills moving into another watershed should be assessed to determine the potential flood 
risks. Alternative measures should be investigated to prevent the spill moving into the adjacent 
watershed. If the amount of spill is relatively small, less than 10% of the peak flow, the flood plain 
mapping for the watercourse should be based on the original flow, without any deduction for the spill. 
For larger spills, allowance for the reduced flow should only be made where the review of alternatives 
proves that the spill cannot be prevented, either because there are no feasible alternatives or the costs, 
when compared to the potential benefits, are too high. Where the spill re-joins the watercourse further 
downstream, the route of the spill should be examined to determine the potential harmful effects of 
overland flow. No reduction should be made for the spill in the downstream flood plain computations. 

Ten potential spill locations were identified in the hydraulic model and are identified on the floodplain 
mapping included in Appendix G. Further details of the spill locations, characteristics, and 
recommendations for future study are provided below. 



 

 

35765-531 Hydraulic Modelling 2024-02-29 final v1.0.docx 28 
Matrix Solutions Inc. 

A Montrose Environmental Company 

4.2.1 Spill Area 1: Amberlea Creek Reach 2 and Tributary 1 upstream of CNR 

During the Regional and 350-year storms, spill from Amberlea Creek is predicted to occur between 
Highway 401 and the CN Railway (Figure 7). The spill originates from cross-sections 644 and 640.5 on 
Reach 2 and would be conveyed easterly towards Tributary 1. The computed water elevations at this 
location are 90.19 m for the Regional storm and 90.24 m for the 350-year storm, both of which exceed 
the left bank elevation on Reach 2. The ground elevations continue sloping down easterly beyond 
Tributary 1 and spill would continue in this direction towards Dunbarton Creek. As discussed in 
Section 2.2.1, this spill area was also identified in the previous study for Amberlea Creek (Aquafor 2005), 
with up to 7.3 m3/s spilling towards Dunbarton Creek in the Reigonal storm. The estimated spill flow rates 
have not been calculated for the current study, but should be considered as part of future studies 
undertaken by TRCA. 

 

FIGURE 7 Spill Area 1: Amberlea Creek Reach 2 and Tributary 1 
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4.2.2 Spill Area 2: Amberlea Creek Reach 2 at Highway 401 

Similar to the previous study on Amberlea Creek (Aquafor 2005), there is a potential spill location on 
Amberlea Creek Reach 2 (Figure 8). The spill would occur from the north side of Highway 401 upstream 
of the culvert denoted as Fre_36 at cross-section 794 and would be conveyed easterly along the highway’s 
north ditch towards Amberlea Creek Tributary 1 (Spill 2A). The high point elevation of the north ditch is 
92.34 m, meaning that spill to the east would occur during both the Regional event (water elevation 
94.02 m) and the 350-year design storm (water elevation 94.25 m). The edge of pavement elevation on 
the highway ranges from 94.2 m upstream of Fre_36 to 93 m near Amberlea Tributary 1. Based on these 
elevations, it is likely that flow would also spill onto the highway (Spill 2B). It is recommended that TRCA 
pursue a future analysis to quantify the spill amount and potential flow spread onto Highway 401.  

 

FIGURE 8 Spill Area 2: Amberlea Creek Reach 2 
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4.2.3 Spill Area 3: Amberlea Creek Tributary 2 at Kingston Road 

There is a potential for spill to occur from Amberlea Creek Tributary 2 from the north side of Kingston 
Road during the Regional and 350-year events (Figure 9). The computed water elevations at cross-section 
1675 upstream of the culvert crossing denoted as Fre_35 are 98.09 m for the Regional storm and 98.23 m 
for the 350-year event. Spill would occur easterly along the north ditch (Spill 3B) and may cross the road 
and contribute flow to the upstream end of Amberlea Creek Tributary 1. The spilled flow would also travel 
across Kingston Road (Spill 3A) to the south with some flow returning to Tributary 2 on the downstream 
side of Kingston Road and some continuing easterly along the south ditch towards Tributary 1. Based on 
the local topography and computed water elevations, it is possible that there may be some interaction 
with Spill Area 3B and Spill Area 2A (Section 4.2.2). It is recommended that TRCA pursue a future analysis 
to quantify the extent of spill in this area. 

 

FIGURE 9 Spill Area 3: Amberlea Creek Tributary 2 
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4.2.4 Spill Area 4: Dunbarton Creek Reach 1 at Highway 401 

There is potential for a spill to occur from Dunbarton Creek at Highway 401 during the Regional and 
350-year storms (Figure 10). Backwater occurs upstream of the complex structure denoted as Fre_24 and 
Fre_73, producing flood elevations of 84.71 m and 84.78 m at cross-section 295 for the Regional and 
350-year storms, respectively. The spilled flow would be conveyed easterly along the north ditch (Spill 4A) 
towards Pine Creek Reach 1 on the upstream side of Highway 401, as well as along the south ditch and 
railway corridor (Spill 4B) towards Pine Creek Reach 1 on the downstream side of Highway 401.  

There is also a spill path to the south through the CN Railway just north of Bayly Street (Spill 4C) where 
flow would be conveyed into Frenchman’s Bay. As discussed in Section 3.3.3.2, a conservative modelling 
approach was applied for the complex structure denoted as Fre_24 and Fre_73, which used the smallest, 
most hydraulically limiting size to represent the entire combined pipe length. It is possible that this 
conservative approach underestimated the conveyance capacity and, as a result, overestimated the 
computed water levels. It is recommended that a future study be pursued to assess the culvert capacity 
in detail and determine whether spill towards Pine Creek is realistic. If spill does occur, the future study 
should also quantify the volume and rate of spill contributing to Pine Creek. 

 

FIGURE 10 Spill Area 4: Dunbarton Creek Reach 1 
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4.2.5 Spill Areas 5 and 6: Pine Creek Tributary 1-3 at Dixie Road 

There is potential for spill to occur in all of the modelled storm events along Pine Creek Tributary 1-3 at 
Dixie Road in multiple locations (Figure 11). Spill Area 5 originates from the right side of cross-section 
12414 on Tributary 1-3 towards the east and is related to overtopping at Dixie Road (Spill 6). Computed 
water elevations at cross-section 12414 range from 130.40 m in the 2-year storm to 130.63 m in the 
Regional storm. Based on topography, some spilled flow may return to Tributary 1-3 further downstream, 
but some may also travel to the southeast through the utility corridor and towards the south. 

Flow overtops Dixie Road starting at the 2-year event due to the limited capacity of culvert crossing 
Fre_65. The majority of the spilled flow would be conveyed to the south along the east ditch (Spill 6A), 
Dixie Road (Spill 6B), and the west ditch (Spill 6C). Some flow would also be conveyed to the north along 
the west ditch (Spill 6D). Based on the frequency of surcharge and overtopping of Fre_65, the crossing 
does not meet the Durham Region’s current design capacity standards. The culvert is 600 mm diameter, 
while the recommended minimum size for circular road crossings is 700 mm (Durham Region 2023). 
Based on the road shapefile provided with the background data, Dixie Road is classified as an arterial road. 
Durham Region’s culvert design criteria refer to the MTO Highway Drainage Design Standards which 
require that culverts on arterial roads be designed to convey the 50-year design storm (MTO 2008). 
It is recommended that a future study be pursued to investigate increasing the capacity of Fre_65 under 
Dixie Road to meet municipal standards and reduce the potential or frequency of spill events. 

 

FIGURE 11 Spill Areas 5 and 6: Pine Creek Tributary 1-3 at Dixie Road 
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4.2.6 Spill Area 7: Krosno Creek Reach 1 at Frenchman’s Bay 

At the downstream limits of Krosno Creek, adjacent Lake Ontario, the computed water elevations appear 
to overtop the waterfront trail in multiple locations (Figure 12) in all modelled storm events. The 
computed water elevations range from 76.15 m in the 2-year storm to 76.66 m in the 350-year storm, 
while the trail elevation ranges from 75.6 m to 76.2 m. Overtopping is therefore not unexpected.  

 

FIGURE 12 Spill Area 7: Krosno Creek Reach 1 
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4.2.7 Spill Area 8: Krosno Creek Tributary 1 at Pedestrian Bridge 

There is potential for spill to occur on Krosno Creek Tributary 1 at the utility corridor / pedestrian bridge 
crossing Fre_52 (Figure 13). Overtopping of the crossing occurs for events greater than or equal to the 
10-year event with flow being conveyed to the south and southwest (Spill 8A and 8B) into the recreational 
fields to the south. Starting at the 50-year event additional spill will occur to the north and northwest 
(Spill 8C and 8D) into the recreational field to the north. The risk to residents is considered low; however, 
there is a new development underway at 2139 Sandy Beach Road, located less than 100 m northwest of 
Spill 8D north of the current soccer field. It is recommended that TRCA pursue further analysis to confirm 
the risk of spill in this area. 

 

FIGURE 13 Spill Area 8: Krosno Creek Tributary 1 
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4.2.8 Spill Area 9: Krosno Creek Reach 3 at Morden Lane and Reytan Boulevard 

Overtopping of Morden Lane at culvert crossing Fre_13 is predicted for event greater than or equal to the 
10-year storm event as a result of limited culvert capacity. The spill location is shown in Figure 14, 
coincident with a high point of 80.05 m on Reytan Boulevard approximately 50 m south of Morden Lane. 
The computed water elevation ranges from 80.23 m in the 10-year storm to 80.62 m in the 350-year 
storm. Spilled flows at this location would return to Krosno Creek Reach 3 at the Reytan Boulevard crossing 
downstream. The Krosno Creek Flood Reduction Project (TMIG 2015) had recommended that the culvert 
under Morden Lane (among others) be upgraded to minimize flooding in this area. Given that a 
preliminary design for the preferred flood reduction option has already been completed, additional 
analysis is not recommended. 

 

FIGURE 14 Spill Area 9: Krosno Creek Reach 3 at Morden Lane 
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4.2.9 Spill Area 10: Krosno Creek Reach 3 at Bayly Street 

There is potential for a spill to occur from Krosno Creek Reach 3 at Bayly Street during the 25-year to 
350-year events, including the Regional storm (Figure 15). Restricted flow capacity at the Fre_12 culvert 
crossing produces backwater elevations upstream of the crossing ranging from 82.20 m to 82.49 m. 
The spilled flow overtops Bayly Street and would be conveyed in two directions: on the west side 
(Spill 10A), flow is predicted to spill along Krosno Boulevard to the south; and on the east side (Spill 10B), 
flow would spill through residential properties towards Reytan Boulevard. The Krosno Creek Flood 
Reduction Project (TMIG 2015) did not identify this area as a potential spill location and therefore it is 
recommended that a future analysis be completed to assess the ultimate flow path of the spilled flow and 
assess the number of properties that are potentially at risk to flooding. 

 

FIGURE 15 Spill Area 10: Krosno Creek Reach 3 at Bayly Street 
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4.3 Floodplain Mapping 
The delineation of the Regulatory flood hazard limits has been completed in compliance with Ministry of 
Natural Resources and Forestry procedures, whereby the greater of the 100-year or Regional inundation 
limits has been used to establish the Regulatory flood hazard limits (MNR 2002). Consistent with these 
guidelines, both events exclude any SWM controls. As part of the floodline delineation process, the 
100-year and Regional inundation limits have been subjected to a high level of scrutiny for accuracy 
commensurate with an engineering floodline delineation approach.  

Model results for the 2-year to 350-year design storms were also exported as digital layers accompanying 
the final model submission to TRCA including inundation limits, depth, velocity, and water surface 
elevation.  

Regulatory flood hazard delineation was completed as a joint effort by Matrix and TRCA using flood 
extents generated from the finalized hydraulic model. The model output was extracted from RAS Mapper 
and imported to GIS for detailed review and adjustments to confirm with floodplain mapping standards. 
The generated flood hazard limits were quality checked manually, infilling areas where topographic highs 
artificially cut off sections of the flood hazard limits that would otherwise be connected (e.g., overtopping 
roads). The final flood hazard limits were signed off by Matrix. A copy of the floodplain mapping is 
provided in Appendix G. 

5 CONCLUSIONS AND RECOMMENDATIONS 
Floodplain mapping was completed for the Frenchman’s Bay watershed. Optional recommendations for 
future hydraulic modelling are centered around defining the spill areas and volumes for the 10 spill areas 
identified in Section 4.2: 

• Spill Area 1: Due to the potential for spilled flow from Amberlea Creek Reach 2 and Tributary 1 in the 
Regional storm, it is recommended that TRCA pursue a future analysis to quantify the extent of 
flooding and the estimated spill rate contributing to Dunbarton Creek. 

• Spill Areas 2 and 3: Both these spill locations have potential to contribute flow from Amberlea Creek 
Tributary 2 towards Tributary 1 in the Regional and 350-year storms. It is recommended that TRCA 
pursue a future analysis to quantify the flow rate and flooding extents in this area. Given the possibility 
of flow interaction between Spill Areas 3B and 2A the future analysis should consider using a 2D 
approach to provide a more detailed estimate of flooding conditions. 

• Spill Area 4: It is recommended that a future analysis be pursued for Spill Area 4 on Dunbarton Creek 
at Highway 401. The spill occurs in the Regional and 350-year storms and originates upstream of 
Fre_24 and Fre_73 which is a complex structure that was modelled using a conservative approach in 
the present study. The future study should consider using a PCSWMM approach or similar to assess 
the culvert capacity in detail and determine whether the conservative approach has overestimated 
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water surface elevations upstream of Highway 401 on Dunbarton Creek. If a spill does occur, it is 
recommended that the spilled volume and flow rate towards Pine Creek are also quantified. 

• Spill Areas 5 and 6: The spill in this area is likely the result of insufficient capacity of Fre_65 under Dixie 
Road. It is recommended that a future study be pursued to investigate increasing the capacity of 
Fre_65 to comply with Durham Region and MTO Highway Drainage Design Standards for culvert 
crossings. 

• Spill Area 8: There is a new development underway at 2139 Sandy Beach Road, located less than 
100 m northwest of Spill 8D. It is recommended that TRCA pursue further analysis to confirm the risk 
of spill in this area. 

• Spill Area 10: Due to the potential for spilled flow from Krosno Creek Reach 3 into residential areas in 
as little as the 25-year storm, it is recommended that TRCA pursue a future analysis to quantify the 
flow rate and flooding extents along Krosno Boulevard and the residential properties south of Bayly 
Street. Given the complexity of flow paths, a 2D analysis may be warranted. 

6 SUMMARY 
A hydraulic model was developed in HEC-RAS for the Frenchman’s Bay watershed. Key aspects of the 
hydraulic model development and floodplain mapping include:  

• Creating an inventory of each hydraulic structure in the HEC-RAS model. The inventory was created 
using information from existing models, completed by others; as-built drawings, provided by TRCA; 
and site reconnaissance completed by Matrix. 

• Developing a 1D HEC-RAS model using LiDAR and GIS data from TRCA as well as updated peak flows 
(Matrix 2024). 

• Conducting a sensitivity analysis of Manning’s n roughness, peak flow, and boundary conditions to 
assess model robustness and stability. 

• Simulating seven design storm events and the Regulatory storm event in steady state with an 
appropriate downstream boundary condition to represent the average water level in Lake Ontario. 

• Preparing Regulatory floodplain mapping (for Regulatory storm event) for the 18 watercourses in the 
Frenchman’s Bay watershed. 
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APPENDIX A1  
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 TRCA CROSSING # Fre_84

Date (mm/dd/yy): 04/18/23 Bridge (Pedestrian) Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: No Piers Open Footing (Yes/No): NA Approx. Depth (mm): 200

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB005 4 x 20.22 Top width & 9.5 Botton width Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): 2.75 (Deck Width) & 20.22 (Deck Length) Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 24.175 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Pedestrian Bridge Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 0.5 (Deck thickness)

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: 2.75m deck width; 1.05 m railing

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Below soffit there is 0.5 m pipe

Opening dimension: Bridge height 4 m; Top bridge deck width 20.22 m; Botton 

channel width 9.5 m.

Deck thickness is 0.5m; Below soffit there is 0.3m clearance, and then there is a 

0.5m hanging pipe. Bridge Railing is 1.05 m.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_31

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.05

Subcatchment Area No: FB002 1.25 x 1.22 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1204.4 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Highway 401 Skew Angle of Crossing (Degrees): 30

Height from Obvert to Top of Road (m): ~6

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Only US end is accessible; The DS end is possibly buried between Highway 401 and 

Go Railway Tracks.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_30

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB002 1.15 x 1.23 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Kingston Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 6

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

US cannot be seen. It is possibly connected with City's storm sewer system.

All numbers are recorded based on DS end information.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_37

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): NA

Field Crew: DOT; ZZ Number of Cells: Open Footing (Yes/No): Approx. Depth (mm): NA

Watershed Name: Frenchman's Bay Assumed Concrete Box at DS End Approx. Velocity (m/s): NA

Subcatchment Area No: FB017 NA Upstream Erosion (Y/N): NA

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 560.1 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Bayly Street Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): NA

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

DS end sketch

US end is buried between the Go Railway Tracks and Bayly, and thus cannot be seen.

DS end is fenced, and thus opening cannot be clearly seen. The DS end combines 

Fre_33

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_33

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): NA

Watershed Name: Frenchman's Bay CSP Circular for US Approx. Velocity (m/s): N

Subcatchment Area No: FB017 0.78 Upstream Erosion (Y/N): NA

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1039.12 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Bayly Street Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 4

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

US end (left) and DS end (right) site sketch

Only US end is accessible; DS is fenced and opening cannot be seen. A picture taken outside 

the fence shows possible a concrete box for DS end. Fre_33 is connected with Fre_37 under 

Bayly street, so the DS opening is large as it includes flows from Fre_37.

The US end of Fre_33 is also closly to the DS end of Fre_48.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_48

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): NA

Watershed Name: Frenchman's Bay CSP Circular (DS End) Approx. Velocity (m/s): 0

Subcatchment Area No: FB017 0.92 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1091.74 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): CNR Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): ~6 DS

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Downstream Structure Face       Photo 2: Downstream Structure Face 2

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Only DS end is accessible. US end is possibly buried and connected with Fre_31.

This is the culvert under Go Railway Tracks. It's DS end is closely connected to 

Fre_33 which is the culvert under Bayly Street.

Photo 4 is looking at Fre_33.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_36

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): West Barrel: Y; East: N

Field Crew: DOT; ZZ Number of Cells: 2 Open Footing (Yes/No): N Approx. Depth (mm): West Barrel: 50; East: N

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): West Barrel: 0.5; East: NA

Subcatchment Area No: FB016 West Barrel: 1.83 x 1.88; East: 1.22 x 2.1 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 722.1 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Headwall

Location (Road Name/Intersection): Highway 401 Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): West Barrel: ~7; East: ~6

Height from Culvert Invert to Bottom of Channel (m): West Barrel: ~0.2; East: ~0.05

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face (West Barrel)       Photo 2: Upstream Structure Face (East Barrel)

Photo 3: Watercourse Looking Upstream (West Barrel)       Photo 4: Upstream Structure Face for two barrels

Site Sketch: US End two barrels

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

This is crossing for Highway 401 norther side (US side) inlet; The DS side of Fre_36 cannot be 

accessed; the DS end is possibly buried and connected with culvert under Go Railway Tracks.

The west barrel is the main and larger barrel; The east barrel is smaller and about 2 m higher 

than the west barrel.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_35

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.5

Subcatchment Area No: FB004 1.55 x 2.05 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): Y, undercutting banks

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1647.4 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Wingwall 45 Deg

Location (Road Name/Intersection): Kingston Road Skew Angle of Crossing (Degrees):

Height from Obvert to Top of Road (m): ~6

Height from Culvert Invert to Bottom of Channel (m): 0.3

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_34

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 2 Open Footing (Yes/No): N Approx. Depth (mm): 200

Watershed Name: Frenchman's Bay CSP Arch Approx. Velocity (m/s): 0.3

Subcatchment Area No: FB007 1.8 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1756.05 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA (not accessible)

Location (Road Name/Intersection): Sheppard Avenue Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~3.5

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information:  taken from DS end

US end cannot be accessed due to within private property fenced yard. US bank is 

about 5 m height. DS end has deep pool. DS end openning is elliptical shape, width is 

slightly >1.8 m

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_86

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 10

Subcatchment Area No: FB004 1.45 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Inlet buried under rocks (assumed)

Location (Road Name/Intersection): Along Hwy 401 Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): NA

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

US Sketch: From Fre_29 DS to Fre_86 inlet buried under rocks.

DS end sketch: From Fre_29 to Fre_91

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: Flow info taken at DS end

US inlet is at 12m DS of Fre_29. The US inlet cannot be seen, so possibly it is buried 

under rocks. See flowing water running into the rocks so it is assumed the inlet is 

buried under rocks.

Photo 3 US end looking Fre_29

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_29

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB015 1.55 x 3.05 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 995.1 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Hwy 401 Ramp NE Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 2.45

Height from Culvert Invert to Bottom of Channel (m): 0.1

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Opening sketch. & 3.1m between Fre_28 (L) & Fre_29 (R)

Photo 3 is looking Fre_28 DS end.

Further DS has placed lots of rocks and water flows under the rocks. Possibly there is 

a crossing inlet (Fre_86) buried under these rocks, and water flows into the inlet.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_28

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB015 1.55 x 3.05 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1053.5 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Hwy 401 Ramp NW Skew Angle of Crossing (Degrees): 5

Height from Obvert to Top of Road (m): 1.45

Height from Culvert Invert to Bottom of Channel (m): 0.3

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Photo 4 is looking Fre_29 US end.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_47

Date (mm/dd/yy): 04/18/23 Not Exist Flow Present (Y/N): NA

Field Crew: DOT; ZZ Number of Cells: NA Open Footing (Yes/No): NA Approx. Depth (mm): NA

Watershed Name: Frenchman's Bay NA Approx. Velocity (m/s): NA

Subcatchment Area No: FB003 NA Upstream Erosion (Y/N): NA

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1340.7 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Driveway North of Kingston Rd Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): NA

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

No longer exist. The current site is on-going condo development.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_27

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB015 1.4 x 1.85 Upstream Erosion (Y/N): N

Tributary Name:  Amberlea Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1286 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Buried underground

Location (Road Name/Intersection): Kingston Road Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): 1.75 DS

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

US site has on-going construction for condo development. The US opening no longer 

exists. The US side is connected with a concrete box which will be buried under the 

condo building.



APPENDIX A2  
Dunbarton Creek 

 

 

  



 TRCA CROSSING # Fre_71

Date (mm/dd/yy): 04/20/23 Culvert (Sewer outlet) Flow Present (Y/N): N

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): NO Approx. Depth (mm): 0

Watershed Name: Frenchman's Bay Platic Pipe Circular Approx. Velocity (m/s): 0

Subcatchment Area No: FB033 0.35 Upstream Erosion (Y/N): NA

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Erin Gate Blvd Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): ~2

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: Picture taken at bridge US, no crossing opening found.

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

No culvert opening found at the upstream. Measure and photo is taken at DS end, this 

is a storm sewer.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_18

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB033 1.2 Upstream Erosion (Y/N): N

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): Y (Eroded bed & pool)

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2831.5 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Finch Avenue Skew Angle of Crossing (Degrees): 80

Height from Obvert to Top of Road (m): ~6 US ~10 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA



 TRCA CROSSING # Fre_19

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 2 Open Footing (Yes/No): Yes Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay Concrete box Approx. Velocity (m/s): 0.05

Subcatchment Area No: FB028 1.0 x 2.4 Upstream Erosion (Y/N): N

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1817.6 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Headwall

Location (Road Name/Intersection): Fairport Road Skew Angle of Crossing (Degrees): 20

Height from Obvert to Top of Road (m): ~2.2 US ~1.5 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): ~400

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: US & DS sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Inlet & outlet locations

1.5 m Circular Storm sewer near DS end

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_20

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): No Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP Arch Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB026 1.55 x 2.00 Upstream Erosion (Y/N): N

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): Y (eroded bank)

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 907.03 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Appleview Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1.7 US ~2.1 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

DS Storm Sewer

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

DS has storm sewer nearby

There is riprap on the upstream and boulders on the downstream. There is 0.4 m 

outfall at the downstream.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_21

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay CSP Arch Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB026 2.1 x 3.9 Upstream Erosion (Y/N): N

Tributary Name:  Dunbarton Creek Length (m): Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  U/S Obvert Elev. (m): 

Cross Section Range: 473.1 D/S Invert Elev. (m):  D/S Obvert Elev. (m): 

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Mitered

Location (Road Name/Intersection): Dunbarton Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 4.5

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: US & DS end sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

0.6m circular sewer pipe at DS end.



 TRCA CROSSING # Fre_46

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): NA Approx. Depth (mm): 20

Watershed Name: Frenchman's Bay CSP Elliptical Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB031 2.94 x 2.3 Upstream Erosion (Y/N): N

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 404.88 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): CNR Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~9

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: further US is DS end of Fre 21; further DS is US end of Fre_23

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

DS R bank is steep wall



 TRCA CROSSING # Fre_23

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 40

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB029 1.83 x 3.04 Upstream Erosion (Y/N): N

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 328.9 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Kingston Road Skew Angle of Crossing (Degrees): 45

Height from Obvert to Top of Road (m): ~7

Height from Culvert Invert to Bottom of Channel (m): ~0.3

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: See through culvert via Upstream Face 

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Only US end is accesible; DS end is between Kingston Rd and Highway 401. Can see 

the DS opening from looking into the culvert from US end. Can see Fre_23 DS is 

about a few meters away from Fre_24 US.

This culvert further US is Fre_46.



 TRCA CROSSING # Fre_73

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): East Barrel T; West Barrel N

Field Crew: DOT; ZZ Number of Cells: 2 Open Footing (Yes/No): N Approx. Depth (mm): East Barrel 20 mm

Watershed Name: Frenchman's Bay Circular Medal Pipe Approx. Velocity (m/s): East Barrel 0.2 m/s

Subcatchment Area No: FB029 1.45 Upstream Erosion (Y/N): NA

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): Y, pool

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 189 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): CNR Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): ~15 DS

Height from Culvert Invert to Bottom of Channel (m): 0.2 DS

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Downstream Structure Face       Photo 2: Downstream Structure Face 2

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: DS sketch; further DS is Fre_25

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Not able to access US end; The US end may be buried between Highway 401 and Go 

Railway Tracks and connected with Fre_24.

Fre_73 further DS is Fre_25. The distance between Fre_25 and Fre_73 is ~10 m.



 TRCA CROSSING # Fre_25

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Yes Approx. Depth (mm): 350

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): 0.05

Subcatchment Area No: FB029 1.35 x 2.50 Upstream Erosion (Y/N): N

Tributary Name:  Dunbarton Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 55.25 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 60° Wing Wall

Location (Road Name/Intersection): Bayly Street Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1.5

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

The distance between Fre_25 and Fre_73 is ~10 m.

Photo 3 shows Fre_73.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  
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 TRCA CROSSING # Fre_58

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 20

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB091 0.6 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Mitered

Location (Road Name/Intersection): n/a Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1 US ~1.1 DS

Height from Culvert Invert to Bottom of Channel (m): -0.3

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: NA

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Culvert for service road. There are ripraps both in upstream and downstream.



 TRCA CROSSING # Fre_80

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 20

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.05

Subcatchment Area No: FB077 0.5 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 9061.5 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Driveway Skew Angle of Crossing (Degrees): 90

Height from Obvert to Top of Road (m): ~0.4 US ~0.5 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: Photo taken from DS end looking US to show the service road.

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Culvert for service road. There is riprap in the upstream and it is newly built culvert 

and the downstream is submerged.



 TRCA CROSSING # Fre_77

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay CSP Arch (half filled) Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB080 ~0.7 x 1 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 5020.15 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Fairport Road Skew Angle of Crossing (Degrees): 90

Height from Obvert to Top of Road (m): ~1.5 (Both US and DS)

Height from Culvert Invert to Bottom of Channel (m): -0.5

Depth of Siltation (mm): 300

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: Sketch for US side

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

The culvert is half filled with debris. There are ripraps in both upstream and 

downstream.

Water bend 90 degree and then flow into this culvert, as shown in Photo 1.



 TRCA CROSSING # Fre_01

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP Arch Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB079 1.5 x 2.3 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 4614.17 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Mitered

Location (Road Name/Intersection): Lynn Heights Drive Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 3.5 US 2.5 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: Looking through the culvert from US end.

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

There are ripraps on the upstream and downstream channel. On the downstream, there 

is an outfall of 20 cm depth.



 TRCA CROSSING # Fre_67

Date (mm/dd/yy): 04/20/23 No Structure found Flow Present (Y/N): NA

Field Crew: DOT; ZZ Number of Cells: NA Open Footing (Yes/No): N Approx. Depth (mm): NA

Watershed Name: Frenchman's Bay NA Approx. Velocity (m/s): NA

Subcatchment Area No: FB060 NA Upstream Erosion (Y/N): NA

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Fairport Road Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): NA

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face  Photo 2: Downstream Structure Face (No Structure Found)

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: NA

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

No crossing is found; DS watercourse area is swampy. 

US of the road is fenced as private property, not accessible, as shown in Photo 3.

Photo 2 & 4 taken in road DS area, no structure is found.



 TRCA CROSSING # Fre_02

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 200

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB044 1.8 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 3539.25 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Finch Avenue (East) Skew Angle of Crossing (Degrees): ~30

Height from Obvert to Top of Road (m): ~10 m US ~12 m DS

Height from Culvert Invert to Bottom of Channel (m): -0.3

Depth of Siltation (mm): 30

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: Photo taken looking watercourse US

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

About 30 degree angle from watercourse to culvert inlet.

CSP is half filled with sediment (bottom half).



 TRCA CROSSING # Fre_61

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Catchbasin inlet; Circular Outlet Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB088 0.55 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 0 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Catch basin/Headwall

Location (Road Name/Intersection): Erin Gate Boulevard Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1.3 US ~1.5 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): Concrete

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: Rough dimensions of US catchbasin inlet

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Sketch of US catchbasin inlet

Upstream inlet is a catch basin which connects to a concrete pipe. So, the inlet 

effective area is still the concrete pipe.



 TRCA CROSSING # Fre_68

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB039 1.25 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 7690 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Fairport Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~8 US ~15 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: DS end sewer outfall (right one)

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Downstream end has a sewer outlet (concrete) with 0.82 m diameter.



 TRCA CROSSING # Fre_59

Date (mm/dd/yy): 04/20/23 Culvert - Concret box Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete; US Box; DS Circular Approx. Velocity (m/s): 0.3

Subcatchment Area No: FB040 Box 1.25 x 1.55; Circular 1.2 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 7356.5 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Headwall

Location (Road Name/Intersection): driveway Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1.9 US ~1.6 DS

Height from Culvert Invert to Bottom of Channel (m): 0 US; -0.5 DS

Depth of Siltation (mm): 50

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: DS end sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Looking through the culvert from the US side

Upstream segment is concrete box and downstream is a circular CSP pipe.



 TRCA CROSSING # Fre_66

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.5

Subcatchment Area No: FB084 1.4 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): Y (pool)

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 7178.7 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Finch Avenue (West) Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~10 m US ~12 m DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: Looking US side to top of the road

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

The downstream has a fall and there is about 1 m deep pool at the downstream of the 

outlet.



 TRCA CROSSING # Fre_04

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete box Approx. Velocity (m/s): 0.3

Subcatchment Area No: FB073 2.05 x 3.65 US; 2.0 x 2.45 DS Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2868 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 70° Wing wall

Location (Road Name/Intersection): Dixie Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 0.6 US 2.0 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: There are concrete blocks DS, see dimensions below. All concrete blocks have a height of 

0.6 m.

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

US opening is bigger than the DS opening. The bigger opening becomes smaller about 

8m inside the culvert.

US (top) and DS (bottom) 

channel sketch



 TRCA CROSSING # Fre_65

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: Daniel Tewolde; Ziyang Zhang Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay CSP Approx. Velocity (m/s): 0

Subcatchment Area No: FB050 ~0.6 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 12452 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Dixie Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~0.6 US ~0.9 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 200 (debris)

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: Looking watercourse DS, lots of meadow

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Downstream is half filled with debris

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_85

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: Daniel Tewolde; Ziyang Zhang Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 350

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB022 1.4 Upstream Erosion (Y/N): N

Tributary Name:  Kroson Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 10076 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 70° Wing wall 

Location (Road Name/Intersection): 0 Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 1.5 US 0.7 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 100

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: Looking DS from the top of the road

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

There is 1.1 m rail over the side road.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_82

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): 0.5

Subcatchment Area No: FB022 0.9 x 1.25 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 45° Wing wall

Location (Road Name/Intersection): Mapie Ridge Park Inlet Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~0.3

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Upstream Structure Face & Manhole

Photo 3: Watercourse Looking Upstream       Photo 4: Inside Catchbasin

Material (Concrete/Steel): 

Site Sketch: Rough sketch of catchbasin inlet, then water flow underground through a 1.25 m x 0.8 m 

box opening.

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Watercourse looking US

Rough sketch of US creek profile

This is a sewer inlet openning. Water flows into a catchbasin inlet, and then flow 

underground to city's sewer system via a box opening 1.25 m x 0.8 m. H X W 0.9 x 

1.25 is the opening for the catchbasin inlet. There is a manhole and ladder in the 

catchbasin.

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_81

Date (mm/dd/yy): 04/20/23 Culvert (Sewer Outlet) Flow Present (Y/N): N

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 20

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0

Subcatchment Area No: FB042 0.5 Upstream Erosion (Y/N): NA

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): 
Potential Outfall south of Finch 

Av
Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): NA

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 250

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: This storm sewer outlet is highly vegetated

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

This is the outlet of a storm sewer pipe. CSP is half filled with sediment (bottom half).

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_05

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 200

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.3

Subcatchment Area No: FB073 2.1 x 6.1 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2705.15 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Headwall

Location (Road Name/Intersection): Kitley Avenue Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 1.9 US 1.7 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 50

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: Rough sketch of US channel XS

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

In the DS end, there is a 2.3m diamater sewer outlet (Fre_83) next east to the DS 

opening (Photo 2 on the right partially block by the tree).

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Looking through the 

culvert from US end

Fre_83 

storm 

sewer 

outlet is 

next to 

the DS 



 TRCA CROSSING # Fre_83

Date (mm/dd/yy): 04/20/23 Culvert (Sewer DS) Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete Circular Approx. Velocity (m/s): 0.4

Subcatchment Area No: FB074 2.3 Upstream Erosion (Y/N): NA

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Kiltey Ave Skew Angle of Crossing (Degrees): 0 DS

Height from Obvert to Top of Road (m): 1.2 DS

Height from Culvert Invert to Bottom of Channel (m): 0.2 DS

Depth of Siltation (mm): 50

Site Photograph and Additional Field Notes

Photo 1: Downstream Structure Face       Photo 2: Downstream Structure Face 2

Photo 3: Inside Storm Sewer Pipe       Photo 4: Watercourse Looking Downstream

Site Sketch: This storm outlet is next to DS end of Fre_05

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_101

Date (mm/dd/yy): 04/19/23 No structure found Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: NA Open Footing (Yes/No): NA Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay NA Approx. Velocity (m/s): 0.3

Subcatchment Area No: FB074 NA Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: n/a D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Weir US of Glenanna Rd Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): NA

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Example of natural channel drops       Photo 2: Watercourse Looking Downstream

Photo 3: Example of natural channel drops 2       Photo 4: Watercourse Looking Downstream 2

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

There are natural drops with boulders and there are about 5 drop locaitons. Low flow 

channel are filled with big boulders (Manning's n ~ 0.025)

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_06

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 150

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB074 2.1 x 6.1 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2240.5 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Headwall

Location (Road Name/Intersection): Glenanna Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~0.8

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 50

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: rough sketch for upstream (top) and downstream (bottom)

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Downstream is well defined low flow channel.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_54

Date (mm/dd/yy): 04/19/23 Bridge (Pedestrian) Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 200

Watershed Name: Frenchman's Bay Steel with concrete pier Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB089 2.5 (avg) x 30.3, see sketch below Upstream Erosion (Y/N): Y (eroded bank)

Tributary Name:  Pine Creek Length (m): 2.6 (Deck width) 30.3 (Deck length) Downstream Erosion (Y/N): Y (eroded bank)

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1812 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Pedestrian Bridge Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~0.1

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 100

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: opening dimension looking from US side to DS

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_7

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): 0.05

Subcatchment Area No: #N/A 2.4 x 6.1 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: #N/A D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Headwall

Location (Road Name/Intersection): #N/A Skew Angle of Crossing (Degrees): 45

Height from Obvert to Top of Road (m): ~1.6

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 50

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_78

Date (mm/dd/yy): 04/20/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 30

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB059 2.35 x 6.10 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1069.7 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Highway 401 Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~8

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Inside Downstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Outside Downstream Structure Face       Photo 4: Watercourse Looking Downstream

Site Sketch: opening sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Only US end is accessible; DS is possibly connected with culvert under Go Railway 

Tracks

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_76

Date (mm/dd/yy): Culvert Flow Present (Y/N): NA

Field Crew: DOT; ZZ Number of Cells: NA Open Footing (Yes/No): NA Approx. Depth (mm): NA

Watershed Name: Frenchman's Bay NA Approx. Velocity (m/s): NA

Subcatchment Area No: FB058 NA Upstream Erosion (Y/N): NA

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1069.7 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): CNR Skew Angle of Crossing (Degrees): NA

Height from Obvert to Top of Road (m): NA

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

NA NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

NA NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: NA

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Upstream cannot be accessed and downstream is buried underground and connects 

with Fre_08. Pictures were taken downstream but nothing can be seen. Fre_08 has 

pictures between Fre_08 Upstream and Fre_76 Downstream (buried underground).

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_08

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 2 (same size) Open Footing (Yes/No): Y Approx. Depth (mm): 500

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB058 ~2.5x 3.8 Upstream Erosion (Y/N): NA

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): Y, (Eroded bottom)

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1069.7 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Bayly Street Skew Angle of Crossing (Degrees): 0 DS

Height from Obvert to Top of Road (m): ~8 DS

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Downstream Structure Face       Photo 2: Downstream Structure Face 2

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: DS side sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Only DS is accessible. US is buried underground, and possibly connected with culvert 

under Go Railway Tracks.

Photo 3 is taken between Bayly Street and Go Railway Tracks, there is no culvert 

openning, indicating culvert is buried underground.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_09

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): West Barrel: Y; East Barrel: N

Field Crew: DOT; ZZ Number of Cells: 2 (same size) Open Footing (Yes/No): N Approx. Depth (mm): 200

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.5

Subcatchment Area No: FB069 ~3.1 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 525.35 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Radom Street Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 6

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: US side rough sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Looking through 

one pipe



 TRCA CROSSING # Fre_11

Date (mm/dd/yy): 04/18/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): 0.5

Subcatchment Area No: FB069 1.9 x 9.4 Upstream Erosion (Y/N): N

Tributary Name:  Pine Creek Length (m): 4 m Deck Width; 23 m Deck Length Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 383.2 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): 
Pedestrian Bridge downstream 

of Radom Street
Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 2.9

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: opening dimension sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA



APPENDIX A4  
Krosno Creek 

 

 

  



 TRCA CROSSING # Fre_74

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB103 NA Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): NA

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 3438.35 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 45° Wing wall

Location (Road Name/Intersection): Hwy 401/Railway Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~2 m to Highway 401 railing top

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

NA

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: US sketch & photo of fenced US end.

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

The upstream end is fenced and DS end is not accessible. Only photos were taken. 

The downstream end connects with the railway culvert possibly.



 TRCA CROSSING # Fre_75

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 3 Open Footing (Yes/No): N Approx. Depth (mm): 300

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB103 Diameter - 2.15, 1.5, 0.63; W->E Upstream Erosion (Y/N): NA

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 3438.35 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Hwy 401/Railway Skew Angle of Crossing (Degrees): 0, DS

Height from Obvert to Top of Road (m): ~4, DS

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Downstream Structure Face Photo 2: Downstream Structure Face (east small barrel)

Photo 2: Downstream Structure Face (west two barrels)       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch:

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Only DS end is accessible; All three culverts have flowing water. There are 3 storm 

sewer pipe outlets at about 20-30m downstream of this culvert. The smaller barrel 

may be a sewer pipe outlet.



 TRCA CROSSING # Fre_12

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 180

Watershed Name: Frenchman's Bay Concrete Box Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB102 1.85 x 3.13 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 3075.4 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Bayly Street Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 0.8

Height from Culvert Invert to Bottom of Channel (m): 0.15

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: US (Left) amd DS (right)

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Sketch of concrete channel DS of this culvert. Dimensions are 

roughly estimated.

Downstream end connects to a concrete channel (n=0.013) and it is fenced and not 

closely accessible.

US end a few meter US there is a sewer outlet pipe.

Next to DS end opening there is also a sewer pipe (See photo 2)



 TRCA CROSSING # Fre_13

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP Circular Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB111 ~2 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2802.7 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 45° Wing wall

Location (Road Name/Intersection): Morden Lane Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: US and DS channel rough sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

It is both fenced both at upstream and downstream, so it could not be closely 

accessed. US & DS face photos are taken from the top of the fence.



 TRCA CROSSING # Fre_14

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): NA Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay CSP Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB098 ~2.5 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): Y (eroded bed)

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2381.5 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 60° Wing wall

Location (Road Name/Intersection): Reytan Boulevard Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~ 0.8

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

NA

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: US concrete channel rough sketch (top) & DS natural channel rough sketch (bottom)

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Both the upstream and downstream are fenced, so they were not closely accessible. 

Upstream is a concrete channel and downstream is a natural channel.  US face photo 

is taken from the top of the fence. DS face photo cannot be taken.



 TRCA CROSSING # Fre_15

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP arch shape Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB094 2.1 x 3.2 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2258.9 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): 45° Wing wall

Location (Road Name/Intersection): Alyssum Street Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~0.8

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: rough sketch of US channel (top) & looking through culvert from US (bottom)

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

The right bank at the downstream is eroded. There are riprap at the downstream left 

bank. The downstream has also an outfall at the outlet.



 TRCA CROSSING # Fre_16

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay Concrete box Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB110 1.8 x ~3.4 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): Y (eroded bed and bank)

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2139.7 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Headwall

Location (Road Name/Intersection): Sandy Beach Road Skew Angle of Crossing (Degrees): 45

Height from Obvert to Top of Road (m): ~0.6

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 50

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

Site Sketch: Rough sketch US & DS

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

NA



 TRCA CROSSING # Fre_45

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 3 Open Footing (Yes/No): N Approx. Depth (mm): 900

Watershed Name: Frenchman's Bay CSP Semi-Circular or Arch Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB121 1.0 x 1.8 each Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 2010 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Sanitary Sewer Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1.4

Height from Culvert Invert to Bottom of Channel (m): 0.7

Depth of Siltation (mm): 50

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: Plan view sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

US side rough sketch

Rough planview sketch

The upstream end of all three culverts are broken.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_44

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): N

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): N Approx. Depth (mm): 200

Watershed Name: Frenchman's Bay CSP Semi-Circular or Arch Approx. Velocity (m/s): 0

Subcatchment Area No: FB121 1.0 x 1.8 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 4516 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): Sanitary Sewer Skew Angle of Crossing (Degrees): 90

Height from Obvert to Top of Road (m): ~1.3

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: US side rough sketch

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

DS end with Fre_45 (3 barrels)

Rough plan view sketch

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_51

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 2 Open Footing (Yes/No): Y Approx. Depth (mm): 100

Watershed Name: Frenchman's Bay CSP Semi-circle Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB118 2.0 x 4.6 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 4955.4 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): utility corridor Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~1.1

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

South Barrel & North Barrel South Barrel & North Barrel

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: Rough sketch of US end

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

There are a lot of meadow in the upstream and downstream. Distance between the 

two barrels is about 3 m.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_52

Date (mm/dd/yy): 04/19/23 Culvert Flow Present (Y/N): Y (S Barrel), N (N Barrel)

Field Crew: DOT; ZZ Number of Cells: 2 (Same size) Open Footing (Yes/No): N Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay CSP Arch Approx. Velocity (m/s): 0.2

Subcatchment Area No: FB117 1.2 x 1.8 Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 4337 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): Projecting

Location (Road Name/Intersection): utility corridor Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): 0.7

Height from Culvert Invert to Bottom of Channel (m): 0

Depth of Siltation (mm): ~200 (N Barrel) 0 (S Barrel)

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: US end

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

The distance between two barrels is about 0.3 m

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_53

Date (mm/dd/yy): 04/19/23 Bridge (Pedestrian) Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): NA Approx. Depth (mm): 50

Watershed Name: Frenchman's Bay Steel with wood deck Approx. Velocity (m/s): 0.1

Subcatchment Area No: FB117 0.8 (avg) x 11, see drawing for details Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): Deck Width 2m; Deck Length 11m Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 4135 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Pedestrian Bridge Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m):  ~0.1 (1.1 m railing height)

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): 0

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: rough sketch from US end, refer to opening area between soffit and ground in Photo 1.

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

Railling height is 1.1 m

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_38

Date (mm/dd/yy): 04/19/23 Bridge Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): NA Approx. Depth (mm): 1100

Watershed Name: Frenchman's Bay Concrete Approx. Velocity (m/s): -0.1

Subcatchment Area No: FB119 ~2.5 (Avg) x 12.2, see sketch below Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): NA Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 1249 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Sandy Beach Road Skew Angle of Crossing (Degrees): 20

Height from Obvert to Top of Road (m): ~1.8 (1.1 railling + 0.7 soffit to road)

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face       Photo 2: Downstream Structure Face

Photo 3: Watercourse Looking Upstream       Photo 4: Watercourse Looking Downstream

Site Sketch: opening dimension sketch from the DS end

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: NA

0.7 m railling height; and 1.1 m from soffit to top of the road

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  



 TRCA CROSSING # Fre_39

Date (mm/dd/yy): 04/19/23 Bridge Flow Present (Y/N): Y

Field Crew: DOT; ZZ Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm): 1200

Watershed Name: Frenchman's Bay Wood deck with concrete abutment Approx. Velocity (m/s): -0.5

Subcatchment Area No: FB120 ~1.9 x 12.2, see sketch below Upstream Erosion (Y/N): N

Tributary Name:  Krosno Creek Length (m): 10.8 (Deck width); 12.2 (Deck length) Downstream Erosion (Y/N): N

Floodplain Map Sheet No.: U/S Invert Elev. (m):  NA U/S Obvert Elev. (m): NA

Cross Section Range: 32.5 D/S Invert Elev. (m):  NA D/S Obvert Elev. (m): NA

Municipality: City of Pickering Inlet Type (Projecting/Mitered/Headwall): NA

Location (Road Name/Intersection): Liverpool Road Skew Angle of Crossing (Degrees): 0

Height from Obvert to Top of Road (m): ~0.9

Height from Culvert Invert to Bottom of Channel (m): NA

Depth of Siltation (mm): NA

Site Photograph and Additional Field Notes

Photo 1: Upstream Structure Face (East)       Photo 2: Downstream Structure Face (West)

Photo 3: Watercourse Looking Upstream (East)       Photo 4: Watercourse Looking Downstream (West)

Site Sketch: Rough sketch from US (East) side

Height (m) x Width (m) or Diameter (m): 

Additional Flow Information: Reverse from Bay (W) to Creek (E)

Roadway looking south

The direction of flow should have been the opposite but the Bay water level is higher 

than that of the stream, so, the flow is actually from downstream to upstream (Bay to 

river). The width of the pier is 0.3 m and the railing is 1.2 m height.

Material (Concrete/Steel): 

HYDRAULIC STRUCTURE INVENTORY SHEET

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information

Structure Type (Culvert/Bridge):  

2 middle piers and 3 span 

bridge.
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TABLE B.1 HECRAS Model Structure Source Details

Toronto and Region Conservation Authority - Frenchman's Bay Hydraulic Model

TRCA ID River Reach River Station Location Dimension Source Invert Source Type Shape

Fre_01 Pine Creek Reach 3 4614.17 Lynn Heights Drive Previous HEC-RAS Model Previous HEC-RAS Model Culvert Ellipse

Fre_02 Pine Creek Reach 3 3539.25 Finch Avenue (East) Field Inventory (Matrix 2023) Previous HEC-RAS Model Culvert Circular

Fre_04 Pine Creek Reach 2 2868 Dixie Road Previous HEC-RAS Model Previous HEC-RAS Model Culvert Box

Fre_05 Pine Creek Reach 1 2705.15 Kitley Avenue Field Inventory (Matrix 2023) LiDAR Culvert Box

Fre_06 Pine Creek Reach 1 2240.5 Glenanna Road Field Inventory (Matrix 2023) LiDAR Culvert Box

Fre_07 Pine Creek Reach 1 1643.25 Kingston Road MTO As-built Drawing MTO As-built Drawing Culvert Box

Fre_78 Pine Creek Reach 1 1069.7 Highway 401 MTO As-built Drawing LiDAR Box

Fre_76 Pine Creek Reach 1 1069.7 CNR MTO As-built Drawing LiDAR Box

Fre_08 Pine Creek Reach 1 1069.7 Bayly Street MTO As-built Drawing LiDAR Box

Fre_09 Pine Creek Reach 1 525.35 Radom Street Previous HEC-RAS Model Previous HEC-RAS Model Culvert (Twin) Circular

Fre_11 Pine Creek Reach 1 383.2 Pedestrian Bridge Previous HEC-RAS Model Previous HEC-RAS Model Culvert Box

Fre_12 Krosno Creek Reach 3 3075.4 Bayly Street Field Inventory (Matrix 2023) LiDAR Culvert Box

Fre_13 Krosno Creek Reach 3 2802.7 Morden Lane Previous HEC-RAS Model Previous HEC-RAS Model Culvert Pipe Arch

Fre_14 Krosno Creek Reach 3 2381.5 Reytan Boulevard Previous HEC-RAS Model Previous HEC-RAS Model Culvert Pipe Arch

Fre_15 Krosno Creek Reach 3 2258.9 Alyssum Street Pickering Sewershed Data Pickering Sewershed Data Culvert Pipe Arch

Fre_16 Krosno Creek Reach 3 2139.7 Sandy Beach Road Previous HEC-RAS Model Previous HEC-RAS Model Culvert Box

Fre_18 Dunbarton Creek Reach 1 2831.5 Finch Avenue Field Inventory (Matrix 2023) Previous HEC-RAS Model Culvert Circular

Fre_19 Dunbarton Creek Reach 1 1817.6 Fairport Road Previous HEC-RAS Model Previous HEC-RAS Model Culvert Box

Fre_20 Dunbarton Creek Reach 1 907.03 Appleview Road Previous HEC-RAS Model Previous HEC-RAS Model Culvert Pipe Arch

Fre_21 E Dunbarton Creek Reach 1 473.1 Dunbarton Road Previous HEC-RAS Model LiDAR Culvert Pipe Arch

Fre_21 W Dunbarton Creek Reach 1 473.1 Dunbarton Road Previous HEC-RAS Model LiDAR Culvert Circular

Fre_23 Dunbarton Creek Reach 1 328.9 Kingston Road Field Inventory (Matrix 2023) Previous HEC-RAS Model Culvert Box

Fre_24 Dunbarton Creek Reach 1 189 Highway 401 MTO As-built Drawing LiDAR Box

Fre_73 Dunbarton Creek Reach 1 189 CNR MTO As-built Drawing LiDAR Circular

Fre_25 Dunbarton Creek Reach 1 55.25 Bayly Street Field Inventory (Matrix 2023) LiDAR Culvert Box

Fre_27 Amberlea Creek Reach 3 1286 Kingston Road 760-770 Kingston Road Addendum (IBI 2022) 760-770 Kingston Road Addendum (IBI 2022) Culvert Box

Fre_28 Amberlea Creek Reach 3 1053.5 Hwy 401 Ramp NW MTO As-built Drawing Previous HEC-RAS Model Culvert Box

Fre_29 Amberlea Creek Reach 3 995.1 Hwy 401 Ramp NE MTO As-built Drawing Previous HEC-RAS Model Culvert Box

Fre_31 Amberlea Creek Trib 1 1204.4 Highway 401 MTO As-built Drawing MTO As-built Drawing Culvert Box

Fre_48 Amberlea Creek Trib 1 1091.74 CNR Field Inventory (Matrix 2023) Previous HEC-RAS Model Culvert Circular

Fre_33 Amberlea Creek Trib 1 1039.12 Bayly Street Previous HEC-RAS Model Previous HEC-RAS Model Culvert Circular

Fre_34 Amberlea Creek Trib 2 1756.05 Sheppard Avenue Previous HEC-RAS Model Previous HEC-RAS Model Culvert Pipe Arch

Fre_35 Amberlea Creek Trib 2 1647.4 Kingston Road MTO As-built Drawing Previous HEC-RAS Model Culvert Box

Fre_36 E Amberlea Creek Reach 2 722.1 Highway 401 MTO As-built Drawing MTO As-built Drawing Culvert Box

Fre_36 W Amberlea Creek Reach 2 722.1 Highway 401 MTO As-built Drawing MTO As-built Drawing Culvert Box

Fre_70 Amberlea Creek Reach 2 560.1 Bayly Street Previous HEC-RAS Model Previous HEC-RAS Model

Fre_37 Amberlea Creek Reach 2 560.1 Bayly Street Previous HEC-RAS Model Previous HEC-RAS Model

Fre_38 Krosno Creek Reach 1 1249 Sandy Beach Road Field Inventory (Matrix 2023) LiDAR Bridge Irregular

Fre_39 Krosno Creek Reach 1 32.5 Liverpool Road Field Inventory (Matrix 2023) LiDAR Bridge Box

Fre_44 Krosno Creek Trib 2 4516 Sanitary Sewer Field Inventory (Matrix 2023) Previous HEC-RAS Model Culvert Pipe Arch

Fre_45 Krosno Creek Reach 3 2010 Sanitary Sewer Field Inventory (Matrix 2023) Previous HEC-RAS Model Culvert Pipe Arch

Fre_46 Dunbarton Creek Reach 1 404.88 CNR Field Inventory (Matrix 2023) LiDAR Culvert Ellipse

Fre_47 Amberlea Creek Reach 3 1340.7 Driveway North of Kingston Rd Proposed HEC-RAS Model (IBI 2021) Proposed HEC-RAS Model (IBI 2021) Culvert Circular

Fre_51 Krosno Creek Trib 2 4955.4 Utility Corridor Field Inventory (Matrix 2023) LiDAR Culvert Semi-Circular

Fre_52 Krosno Creek Trib 1 4337 Utility Corridor Field Inventory (Matrix 2023) LiDAR Culvert Ellipse

Fre_54 Pine Creek Reach 1 1812 Pedestrian Bridge Field Inventory (Matrix 2023) LiDAR Pedestrian Bridge Steel & Concrete Piers

Fre_59 Pine Creek Trib 2 7356.5 driveway Field Inventory (Matrix 2023) LiDAR Culvert Box

Fre_65 Pine Creek Trib 1-3 12452 Dixie Road Field Inventory (Matrix 2023) LiDAR Culvert Circular

Fre_66 Pine Creek Trib 2 7178.7 Finch Avenue (West) Previous HEC-RAS Model Previous HEC-RAS Model Culvert Circular

Fre_68 Pine Creek Trib 2 7690 Fairport Road Field Inventory (Matrix 2023) LiDAR Culvert Circular

Fre_77 Pine Creek Reach 5 5020.15 Fairport Road Field Inventory (Matrix 2023) LiDAR Culvert Ellipse

Fre_80 Pine Creek Trib 4 9061.5 Driveway Field Inventory (Matrix 2023) LiDAR Culvert Circular

Fre_84 Amberlea Creek Reach 1 24.175 Pedestrian Bridge Field Inventory (Matrix 2023) LiDAR Pedestrian Bridge Concrete & Steel

Fre_85 Pine Creek Trib 1-1 10076 Trail Crossing Field Inventory (Matrix 2023) Field Inventory (Matrix 2023) Culvert Circular

Complex Culvert

Complex Culvert

Complex Culvert Circular
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TABLE C.1 Peak Flow Data for HEC-RAS

Toronto and Region Conservation Authority - Frenchman's Bay Hydraulic Model

River Reach River Station 2-year 5-year 10-year 25-year 50-year 100-year
100-year

No Control

350-year

No Control

Hazel

No Control

Amberlea Creek Reach 3 1549 2.87 4.52 5.22 6.13 6.81 7.47 5.24 7.15 2.47

Amberlea Creek Reach 3 1248 4.05 5.43 6.44 7.69 8.66 9.65 8.17 11.23 4.30

Amberlea Creek Trib 2 2384 3.59 6.55 7.89 9.72 11.21 12.78 16.21 25.88 24.03

Amberlea Creek Trib 2 1680 3.66 6.68 8.10 10.05 11.62 13.25 16.40 26.25 24.54

Amberlea Creek Reach 2 794 7.32 11.80 14.24 16.35 17.42 18.43 22.04 31.18 29.62

Amberlea Creek Reach 2 644 8.04 12.79 15.19 17.39 18.53 19.64 23.52 32.38 31.03

Amberlea Creek Trib 1 1303 1.39 1.84 1.92 1.96 2.01 2.09 1.34 1.79 0.58

Amberlea Creek Reach 1 441 9.30 14.38 16.91 19.25 20.49 21.73 25.84 34.93 32.83

Dunbarton Creek Reach 1 3111 0.68 1.23 1.59 2.11 2.55 3.00 3.54 5.11 3.19

Dunbarton Creek Reach 1 2803 1.13 1.69 2.08 2.64 3.61 4.65 6.92 10.02 7.05

Dunbarton Creek Reach 1 1731 2.29 3.74 4.79 6.25 7.45 8.69 11.24 17.20 12.89

Dunbarton Creek Reach 1 1319 1.03 2.28 3.46 5.07 6.32 7.41 13.37 20.89 15.98

Dunbarton Creek Reach 1 884 1.05 2.34 3.63 5.36 6.69 7.61 14.15 22.55 17.77

Dunbarton Creek Reach 1 360 1.67 2.40 3.73 5.48 7.00 8.44 16.29 26.23 21.34

Dunbarton Creek Reach 1 298 3.51 5.14 6.27 8.14 9.74 11.40 17.35 28.23 23.60

Krosno Creek Trib 2-2 5504 6.33 10.00 10.49 10.59 10.66 10.73 10.74 10.94 10.61

Krosno Creek Trib 2-1 5490 1.27 2.00 2.51 3.18 3.70 4.22 4.32 5.83 1.83

Krosno Creek Reach 3 3337 8.44 12.81 14.83 17.38 19.19 20.90 21.50 29.12 13.12

Krosno Creek Reach 3 3318 11.50 16.89 19.16 22.61 25.54 28.53 30.09 39.28 19.34

Krosno Creek Reach 3 3010 11.49 17.39 20.01 23.58 26.91 29.97 33.06 43.15 21.46

Krosno Creek Reach 3 2777 11.03 17.78 21.32 25.38 29.48 33.18 37.07 48.38 24.89

Krosno Creek Reach 3 2361 11.28 16.78 20.98 25.58 30.14 34.29 41.66 53.46 28.12

Krosno Creek Reach 3 2240 10.62 16.69 21.04 25.88 30.45 34.66 41.99 54.23 29.29

Krosno Creek Trib 1 4450 2.46 3.79 4.71 5.95 6.97 8.00 8.24 11.31 4.53

Krosno Creek Trib 1 4320 3.44 5.29 6.60 8.34 9.69 11.07 11.54 15.79 7.22

Krosno Creek Trib 2 5043 8.24 12.76 14.39 15.65 16.50 17.31 19.22 23.80 17.20

Krosno Creek Trib 2 5013 8.20 12.08 13.67 14.80 15.61 16.41 20.51 25.09 18.27

Krosno Creek Trib 2 4935 7.27 11.28 13.53 14.72 15.59 16.46 20.58 25.70 19.45

Krosno Creek Reach 2 1851 16.10 26.14 33.03 39.13 44.00 48.72 59.93 77.71 50.90

Krosno Creek Reach 1 1286 16.46 26.72 33.62 40.38 45.45 49.27 65.84 85.43 59.36

Krosno Creek Reach 1 1221 15.10 21.96 26.72 31.94 37.25 42.61 61.61 75.94 58.55

Pine Creek Reach 3 4665 0.65 0.99 1.23 1.55 1.81 2.07 2.32 3.78 6.68

Pine Creek Reach 3 4500 0.67 1.02 1.26 1.67 2.00 2.33 3.23 5.21 8.80

Pine Creek Reach 3 4316 0.64 1.09 1.44 2.03 2.52 3.03 3.65 6.17 9.56

Pine Creek Trib 2-1 9603 0.07 0.10 0.12 0.15 0.18 0.21 0.21 0.32 0.75

Pine Creek Trib 2-2 9933 0.27 0.39 0.48 0.59 0.69 0.85 2.23 3.59 4.98

Pine Creek Trib 2 7958 0.19 0.28 0.34 0.42 0.51 1.00 2.18 4.09 6.16

Pine Creek Trib 2 7657 0.57 0.83 0.96 1.09 1.19 1.32 2.27 4.37 6.56

Pine Creek Trib 2 7340 0.70 1.02 1.23 1.48 1.69 1.92 2.39 4.76 7.08

Pine Creek Trib 2 7136 0.71 1.07 1.31 1.60 1.85 2.10 2.44 4.87 7.28

Pine Creek Trib 1 6409 0.22 0.32 0.39 0.48 0.87 1.53 0.65 0.89 0.49

Pine Creek Trib 1-2 11106 0.04 0.06 0.07 0.09 0.10 0.11 0.94 1.37 0.64

Pine Creek Trib 1-3 12585 0.82 1.20 1.51 1.89 2.20 2.52 2.58 3.48 2.99

Pine Creek Trib 1-3 12414 0.54 0.77 1.00 1.36 1.66 1.98 2.09 3.02 5.02

Pine Creek Trib 1-3 12028 0.59 0.91 1.23 1.73 2.19 2.70 2.39 3.61 5.70

Pine Creek Reach 2 3365 5.03 7.84 9.98 12.79 15.08 17.44 18.01 25.43 26.29

Pine Creek Reach 2 2899 5.16 7.85 9.88 12.40 14.16 16.30 19.28 27.30 26.87

PIne Creek Reach 1 2730 4.98 7.39 9.27 11.56 13.40 15.25 19.90 27.97 27.47

Pine Creek Reach 1 2676 6.42 10.20 12.86 15.90 18.26 20.69 26.86 40.52 45.49

Pine Creek Reach 1 2209 7.76 12.31 15.84 20.65 24.27 27.68 33.01 50.11 52.55

Pine Creek Reach 1 1596 7.72 12.29 15.79 20.25 23.57 26.59 41.66 60.70 61.67

Pine Creek Reach 1 1385 7.77 12.16 15.23 18.72 20.89 22.60 42.80 62.40 63.16

Pine Creek Reach 1 914 7.46 11.48 14.40 17.77 19.89 21.70 34.90 56.64 64.73

Pine Creek Reach 1 485 7.54 11.66 14.63 17.99 20.10 21.88 35.62 57.58 65.80

Pine Creek Trib 1-1 10758 0.82 1.21 1.47 1.87 2.39 3.01 3.45 5.72 7.58

Pine Creek Trib 1-1 10253 0.69 1.06 1.37 1.88 2.44 3.06 3.56 5.98 7.75

Pine Creek Trib 1-1 10053 0.55 0.81 1.12 1.64 2.17 2.53 3.56 6.22 8.10

Pine Creek Reach 4 5255 0.14 0.20 0.38 0.71 0.99 1.28 1.34 2.34 5.61

Pine Creek Trib 3 9320 0.53 0.80 0.98 1.23 1.41 1.61 1.65 2.22 1.01
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HEC-RAS  Plan: v1.1 Existing Final with Pine Routing

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)  

Reach 3 1549    2yr 2.87 100.05 100.45 100.45 100.60 0.017099 1.71 1.79 6.91 0.98

Reach 3 1549    5yr 4.52 100.05 100.53 100.53 100.75 0.019352 2.12 2.44 10.61 1.08

Reach 3 1549    10yr 5.22 100.05 100.63 100.63 100.79 0.010907 1.85 3.88 15.95 0.84

Reach 3 1549    25yr 6.13 100.05 100.65 100.65 100.75 0.008330 1.65 7.80 38.28 0.74

Reach 3 1549    50yr 6.81 100.05 100.67 100.67 100.78 0.008645 1.72 8.44 38.44 0.76

Reach 3 1549    100y 7.47 100.05 100.69 100.69 100.80 0.008585 1.76 9.18 38.63 0.76

Reach 3 1549    100yr-NC 5.24 100.05 100.63 100.63 100.80 0.011183 1.87 3.85 15.91 0.85

Reach 3 1549    Hazel 2.47 100.05 100.43 100.43 100.56 0.017334 1.62 1.61 6.67 0.97

Reach 3 1549    350yr-NC 7.15 100.05 100.68 100.68 100.79 0.008783 1.75 8.75 38.52 0.77

Reach 3 1533    2yr 2.87 100.02 100.34 100.29 100.38 0.007194 1.07 5.27 25.67 0.63

Reach 3 1533    5yr 4.52 100.02 100.44 100.34 100.48 0.005571 1.14 7.78 26.10 0.58

Reach 3 1533    10yr 5.22 100.02 100.48 100.36 100.52 0.005032 1.15 8.84 26.24 0.56

Reach 3 1533    25yr 6.13 100.02 100.53 100.38 100.57 0.004526 1.18 10.15 26.39 0.54

Reach 3 1533    50yr 6.81 100.02 100.57 100.39 100.60 0.004237 1.19 11.10 26.49 0.53

Reach 3 1533    100y 7.47 100.02 100.60 100.41 100.64 0.003955 1.21 12.04 26.59 0.52

Reach 3 1533    100yr-NC 5.24 100.02 100.48 100.36 100.52 0.005025 1.15 8.87 26.25 0.56

Reach 3 1533    Hazel 2.47 100.02 100.32 100.27 100.35 0.007780 1.05 4.63 25.56 0.65

Reach 3 1533    350yr-NC 7.15 100.02 100.58 100.40 100.62 0.004086 1.20 11.59 26.54 0.52

Reach 3 1512.50 2yr 2.87 99.56 100.01 100.01 100.14 0.017596 1.87 2.54 9.91 1.00

Reach 3 1512.50 5yr 4.52 99.56 100.10 100.10 100.27 0.017581 2.18 3.48 10.32 1.04

Reach 3 1512.50 10yr 5.22 99.56 100.14 100.14 100.32 0.017757 2.30 3.83 10.44 1.06

Reach 3 1512.50 25yr 6.13 99.56 100.18 100.18 100.38 0.017787 2.44 4.28 10.61 1.08

Reach 3 1512.50 50yr 6.81 99.56 100.21 100.21 100.43 0.017465 2.51 4.62 10.74 1.08

Reach 3 1512.50 100y 7.47 99.56 100.24 100.24 100.47 0.017781 2.61 4.90 10.85 1.10

Reach 3 1512.50 100yr-NC 5.24 99.56 100.14 100.14 100.32 0.017767 2.31 3.84 10.45 1.06

Reach 3 1512.50 Hazel 2.47 99.56 99.98 99.98 100.10 0.017560 1.77 2.28 9.80 0.99

Reach 3 1512.50 350yr-NC 7.15 99.56 100.23 100.23 100.45 0.017637 2.57 4.77 10.80 1.09

Reach 3 1492    2yr 2.87 99.10 99.68 99.68 99.80 0.010647 1.60 2.68 14.60 0.80

Reach 3 1492    5yr 4.52 99.10 99.77 99.77 99.92 0.010869 1.85 4.04 15.06 0.83

Reach 3 1492    10yr 5.22 99.10 99.80 99.80 99.96 0.011160 1.95 4.51 15.20 0.85

Reach 3 1492    25yr 6.13 99.10 99.86 99.84 100.01 0.010089 1.98 5.35 15.46 0.82

Reach 3 1492    50yr 6.81 99.10 99.90 99.87 100.05 0.009628 2.01 5.92 15.63 0.81

Reach 3 1492    100y 7.47 99.10 99.93 99.89 100.08 0.009245 2.04 6.45 15.80 0.80

Reach 3 1492    100yr-NC 5.24 99.10 99.81 99.81 99.96 0.010874 1.94 4.57 15.22 0.84

Reach 3 1492    Hazel 2.47 99.10 99.65 99.65 99.77 0.010665 1.53 2.27 14.45 0.79

Reach 3 1492    350yr-NC 7.15 99.10 99.91 99.88 100.07 0.009413 2.03 6.20 15.72 0.81

Reach 3 1479    2yr 2.87 99.03 99.58 99.47 99.62 0.004646 1.07 4.12 14.62 0.53

Reach 3 1479    5yr 4.52 99.03 99.70 99.55 99.76 0.004127 1.20 5.99 15.59 0.52

Reach 3 1479    10yr 5.22 99.03 99.75 99.58 99.81 0.003978 1.25 6.72 15.95 0.52

Reach 3 1479    25yr 6.13 99.03 99.81 99.62 99.87 0.003789 1.30 7.67 16.39 0.52

Reach 3 1479    50yr 6.81 99.03 99.84 99.64 99.91 0.003716 1.34 8.31 16.61 0.52

Reach 3 1479    100y 7.47 99.03 99.88 99.67 99.95 0.003662 1.37 8.91 16.81 0.52

Reach 3 1479    100yr-NC 5.24 99.03 99.75 99.58 99.81 0.003971 1.25 6.75 15.96 0.52

Reach 3 1479    Hazel 2.47 99.03 99.54 99.45 99.59 0.004836 1.03 3.63 14.33 0.54

Reach 3 1479    350yr-NC 7.15 99.03 99.86 99.66 99.93 0.003675 1.35 8.63 16.70 0.52

Reach 3 1464    2yr 2.87 98.90 99.35 99.35 99.50 0.014998 1.72 2.04 8.49 0.93

Reach 3 1464    5yr 4.52 98.90 99.46 99.46 99.64 0.013792 1.97 3.00 9.45 0.93

Reach 3 1464    10yr 5.22 98.90 99.50 99.50 99.69 0.013573 2.06 3.36 9.76 0.94

Reach 3 1464    25yr 6.13 98.90 99.54 99.54 99.75 0.013599 2.18 3.80 10.23 0.95

Reach 3 1464    50yr 6.81 98.90 99.58 99.58 99.80 0.012875 2.22 4.21 10.78 0.94

Reach 3 1464    100y 7.47 98.90 99.61 99.61 99.84 0.012545 2.28 4.56 11.11 0.93

Reach 3 1464    100yr-NC 5.24 98.90 99.50 99.50 99.69 0.013605 2.06 3.37 9.77 0.94

Reach 3 1464    Hazel 2.47 98.90 99.32 99.32 99.45 0.015500 1.65 1.79 8.11 0.93

Reach 3 1464    350yr-NC 7.15 98.90 99.60 99.60 99.82 0.012816 2.26 4.38 10.94 0.94

Reach 3 1455    2yr 2.87 98.21 98.72 98.72 98.90 0.016871 1.85 1.59 5.31 0.99

Reach 3 1455    5yr 4.52 98.21 98.86 98.86 99.07 0.013569 2.06 2.43 7.02 0.93

Reach 3 1455    10yr 5.22 98.21 98.90 98.90 99.13 0.013624 2.17 2.73 8.00 0.95

Reach 3 1455    25yr 6.13 98.21 98.98 98.98 99.20 0.011085 2.15 3.57 12.15 0.87

Reach 3 1455    50yr 6.81 98.21 99.03 99.03 99.25 0.009963 2.15 4.24 15.34 0.84

Reach 3 1455    100y 7.47 98.21 99.09 99.09 99.29 0.008583 2.11 5.16 20.98 0.79

Reach 3 1455    100yr-NC 5.24 98.21 98.90 98.90 99.13 0.013522 2.17 2.75 8.15 0.94

Reach 3 1455    Hazel 2.47 98.21 98.69 98.69 98.85 0.017982 1.78 1.41 4.85 1.00

Reach 3 1455    350yr-NC 7.15 98.21 99.04 99.04 99.27 0.010421 2.22 4.36 15.77 0.86

Reach 3 1446    2yr 2.87 97.50 98.13 97.99 98.25 0.007768 1.49 1.93 3.73 0.66

Reach 3 1446    5yr 4.52 97.50 98.36 98.15 98.49 0.006154 1.59 2.84 4.21 0.61

Reach 3 1446    10yr 5.22 97.50 98.45 98.21 98.59 0.005482 1.63 3.22 4.53 0.59

Reach 3 1446    25yr 6.13 97.50 98.56 98.28 98.70 0.004840 1.67 3.76 5.13 0.57

Reach 3 1446    50yr 6.81 97.50 98.64 98.32 98.79 0.004462 1.70 4.19 5.57 0.55

Reach 3 1446    100y 7.47 97.50 98.72 98.37 98.87 0.004149 1.72 4.62 6.02 0.54

Reach 3 1446    100yr-NC 5.24 97.50 98.45 98.21 98.59 0.005466 1.63 3.24 4.54 0.59

Reach 3 1446    Hazel 2.47 97.50 98.07 97.95 98.18 0.008194 1.45 1.70 3.60 0.67

Reach 3 1446    350yr-NC 7.15 97.50 98.68 98.35 98.83 0.004295 1.71 4.41 5.79 0.54



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 3 1443    2yr 2.87 97.50 98.14 97.89 98.21 0.004103 1.15 2.50 4.10 0.47

Reach 3 1443    5yr 4.52 97.50 98.37 98.03 98.46 0.003580 1.31 3.50 4.60 0.46

Reach 3 1443    10yr 5.22 97.50 98.46 98.08 98.55 0.003390 1.36 3.92 4.84 0.45

Reach 3 1443    25yr 6.13 97.50 98.57 98.14 98.67 0.003183 1.42 4.47 5.19 0.45

Reach 3 1443    50yr 6.81 97.50 98.65 98.19 98.76 0.003050 1.46 4.91 5.80 0.44

Reach 3 1443    100y 7.47 97.50 98.73 98.23 98.84 0.002928 1.50 5.37 6.47 0.44

Reach 3 1443    100yr-NC 5.24 97.50 98.46 98.08 98.56 0.003385 1.36 3.93 4.85 0.45

Reach 3 1443    Hazel 2.47 97.50 98.08 97.85 98.14 0.004182 1.10 2.25 4.07 0.47

Reach 3 1443    350yr-NC 7.15 97.50 98.69 98.21 98.80 0.002988 1.48 5.14 6.15 0.44

Reach 3 1340.7  Culvert

Reach 3 1309    2yr 2.87 95.69 96.72 96.35 96.76 0.001698 0.93 3.42 6.37 0.35

Reach 3 1309    5yr 4.52 95.69 97.09 96.49 97.13 0.001000 0.94 5.70 8.10 0.28

Reach 3 1309    10yr 5.22 95.69 97.24 96.54 97.28 0.000860 0.95 6.65 8.92 0.27

Reach 3 1309    25yr 6.13 95.69 97.42 96.60 97.46 0.000738 0.96 7.84 9.74 0.25

Reach 3 1309    50yr 6.81 95.69 97.55 96.65 97.59 0.000671 0.97 8.70 10.27 0.25

Reach 3 1309    100y 7.47 95.69 97.73 96.69 97.77 0.000546 0.94 9.92 11.04 0.23

Reach 3 1309    100yr-NC 5.24 95.69 97.28 96.54 97.32 0.000767 0.92 6.93 9.16 0.26

Reach 3 1309    Hazel 2.47 95.69 96.66 96.31 96.70 0.001671 0.88 3.08 6.01 0.34

Reach 3 1309    350yr-NC 7.15 95.69 97.85 96.67 97.88 0.000401 0.84 10.68 11.53 0.20

Reach 3 1308    2yr 2.87 95.64 96.68 96.34 96.75 0.002792 1.19 2.58 4.12 0.43

Reach 3 1308    5yr 4.52 95.64 97.05 96.51 97.12 0.001820 1.24 4.32 5.32 0.37

Reach 3 1308    10yr 5.22 95.64 97.20 96.57 97.27 0.001565 1.25 5.11 5.75 0.35

Reach 3 1308    25yr 6.13 95.64 97.38 96.65 97.45 0.001343 1.26 6.10 6.34 0.33

Reach 3 1308    50yr 6.81 95.64 97.51 96.70 97.58 0.001224 1.27 6.81 6.79 0.32

Reach 3 1308    100y 7.47 95.64 97.69 96.76 97.76 0.000989 1.23 7.86 7.46 0.29

Reach 3 1308    100yr-NC 5.24 95.64 97.24 96.57 97.31 0.001381 1.20 5.37 5.89 0.33

Reach 3 1308    Hazel 2.47 95.64 96.63 96.29 96.69 0.002585 1.10 2.38 3.95 0.41

Reach 3 1308    350yr-NC 7.15 95.64 97.82 96.73 97.87 0.000715 1.09 8.56 7.86 0.25

Reach 3 1286    Culvert

Reach 3 1252    2yr 2.87 95.08 96.40 95.65 96.46 0.000876 1.02 2.82 6.63 0.28

Reach 3 1252    5yr 4.52 95.08 96.50 95.85 96.61 0.001716 1.49 3.02 7.17 0.40

Reach 3 1252    10yr 5.22 95.08 96.58 95.93 96.72 0.001905 1.63 3.20 7.62 0.43

Reach 3 1252    25yr 6.13 95.08 96.65 96.02 96.83 0.002232 1.83 3.35 8.05 0.46

Reach 3 1252    50yr 6.81 95.08 96.70 96.09 96.90 0.002485 1.97 3.46 8.34 0.49

Reach 3 1252    100y 7.47 95.08 96.76 96.16 96.98 0.002694 2.09 3.57 8.64 0.52

Reach 3 1252    100yr-NC 5.24 95.08 96.78 95.93 96.88 0.001272 1.45 3.61 8.77 0.36

Reach 3 1252    Hazel 2.47 95.08 96.46 95.60 96.50 0.000564 0.84 2.94 6.95 0.23

Reach 3 1252    350yr-NC 7.15 95.08 96.95 96.13 97.11 0.001723 1.80 3.98 9.63 0.42

Reach 3 1248    2yr 4.05 95.08 96.29 96.42 0.003694 1.70 3.49 7.05 0.51

Reach 3 1248    5yr 5.43 95.08 96.42 96.59 0.004102 1.93 4.55 8.44 0.55

Reach 3 1248    10yr 6.44 95.08 96.51 96.69 0.004245 2.05 5.32 8.99 0.57

Reach 3 1248    25yr 7.69 95.08 96.61 96.80 0.004482 2.21 6.18 9.57 0.59

Reach 3 1248    50yr 8.66 95.08 96.67 96.88 0.004593 2.30 6.85 10.01 0.60

Reach 3 1248    100y 9.65 95.08 96.74 96.96 0.004647 2.39 7.55 10.48 0.61

Reach 3 1248    100yr-NC 8.17 95.08 96.64 96.84 0.004543 2.26 6.51 9.79 0.60

Reach 3 1248    Hazel 4.30 95.08 96.32 96.46 0.003806 1.75 3.68 7.61 0.52

Reach 3 1248    350yr-NC 11.23 95.08 96.84 97.08 0.004814 2.53 8.57 11.13 0.63

Reach 3 1192    2yr 4.05 94.80 95.86 95.86 96.09 0.010474 2.29 2.83 7.49 0.79

Reach 3 1192    5yr 5.43 94.80 95.98 95.98 96.23 0.010662 2.51 3.72 8.08 0.81

Reach 3 1192    10yr 6.44 94.80 96.04 96.04 96.32 0.011140 2.68 4.26 8.39 0.84

Reach 3 1192    25yr 7.69 94.80 96.13 96.13 96.42 0.011136 2.82 4.97 8.76 0.85

Reach 3 1192    50yr 8.66 94.80 96.18 96.18 96.49 0.011365 2.94 5.46 9.01 0.86

Reach 3 1192    100y 9.65 94.80 96.23 96.23 96.56 0.011810 3.07 5.89 9.22 0.88

Reach 3 1192    100yr-NC 8.17 94.80 96.15 96.15 96.46 0.011234 2.88 5.22 8.89 0.85

Reach 3 1192    Hazel 4.30 94.80 95.89 95.89 96.12 0.010487 2.33 3.00 7.62 0.79

Reach 3 1192    350yr-NC 11.23 94.80 96.31 96.31 96.67 0.011899 3.22 6.66 9.58 0.90

Reach 3 1155    2yr 4.05 94.60 95.39 95.54 0.008630 1.74 2.51 5.78 0.75

Reach 3 1155    5yr 5.43 94.60 95.49 95.40 95.68 0.008828 1.96 3.09 6.33 0.78

Reach 3 1155    10yr 6.44 94.60 95.55 95.47 95.77 0.009115 2.11 3.48 6.67 0.80

Reach 3 1155    25yr 7.69 94.60 95.62 95.54 95.87 0.009220 2.26 3.97 7.08 0.82

Reach 3 1155    50yr 8.66 94.60 95.67 95.60 95.94 0.009119 2.36 4.38 7.40 0.83

Reach 3 1155    100y 9.65 94.60 95.73 95.65 96.02 0.009068 2.45 4.78 7.71 0.83

Reach 3 1155    100yr-NC 8.17 94.60 95.65 95.57 95.91 0.008985 2.29 4.21 7.27 0.82

Reach 3 1155    Hazel 4.30 94.60 95.41 95.32 95.57 0.008682 1.78 2.61 5.89 0.76

Reach 3 1155    350yr-NC 11.23 94.60 95.78 95.74 96.12 0.010074 2.68 5.17 8.00 0.88

Reach 3 1099    2yr 4.05 94.02 94.67 94.67 94.91 0.014642 2.16 2.00 4.99 0.96

Reach 3 1099    5yr 5.43 94.02 94.78 94.78 95.06 0.013458 2.36 2.59 5.76 0.95

Reach 3 1099    10yr 6.44 94.02 94.86 94.86 95.16 0.012585 2.46 3.05 6.28 0.94

Reach 3 1099    25yr 7.69 94.02 94.94 94.94 95.27 0.012066 2.60 3.59 6.85 0.94



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 3 1099    50yr 8.66 94.02 95.00 95.00 95.35 0.011947 2.70 3.98 7.40 0.94

Reach 3 1099    100y 9.65 94.02 95.05 95.05 95.42 0.011763 2.80 4.41 8.01 0.95

Reach 3 1099    100yr-NC 8.17 94.02 94.96 94.96 95.31 0.012317 2.67 3.74 7.02 0.95

Reach 3 1099    Hazel 4.30 94.02 94.69 94.69 94.94 0.014315 2.20 2.11 5.14 0.96

Reach 3 1099    350yr-NC 11.23 94.02 95.16 95.16 95.54 0.010351 2.84 5.40 9.73 0.90

Reach 3 1074    2yr 4.05 93.25 93.88 93.88 94.07 0.012630 2.01 2.84 9.36 0.90

Reach 3 1074    5yr 5.43 93.25 94.13 93.97 94.24 0.004672 1.60 5.46 11.44 0.59

Reach 3 1074    10yr 6.44 93.25 94.29 94.03 94.38 0.003062 1.47 7.36 12.30 0.49

Reach 3 1074    25yr 7.69 93.25 94.48 94.09 94.55 0.002113 1.38 9.72 13.30 0.42

Reach 3 1074    50yr 8.66 93.25 94.61 94.14 94.67 0.001715 1.34 11.54 14.05 0.39

Reach 3 1074    100y 9.65 93.25 94.74 94.18 94.80 0.001438 1.32 13.39 14.70 0.36

Reach 3 1074    100yr-NC 8.17 93.25 94.54 94.12 94.61 0.001895 1.36 10.62 13.68 0.40

Reach 3 1074    Hazel 4.30 93.25 94.15 93.90 94.21 0.002671 1.23 5.67 11.54 0.45

Reach 3 1074    350yr-NC 11.23 93.25 95.34 94.24 95.37 0.000509 1.00 26.26 39.76 0.23

Reach 3 1072    2yr 4.05 93.10 93.90 93.70 94.00 0.004374 1.51 3.50 8.00 0.56

Reach 3 1072    5yr 5.43 93.10 94.13 93.82 94.22 0.002722 1.43 5.60 9.80 0.46

Reach 3 1072    10yr 6.44 93.10 94.29 93.89 94.37 0.002118 1.39 7.20 10.86 0.42

Reach 3 1072    25yr 7.69 93.10 94.47 93.97 94.54 0.001658 1.36 9.15 11.95 0.38

Reach 3 1072    50yr 8.66 93.10 94.60 94.03 94.67 0.001432 1.34 10.62 12.67 0.36

Reach 3 1072    100y 9.65 93.10 94.73 94.09 94.79 0.001268 1.34 12.10 13.42 0.34

Reach 3 1072    100yr-NC 8.17 93.10 94.53 94.01 94.61 0.001537 1.35 9.88 12.31 0.37

Reach 3 1072    Hazel 4.30 93.10 94.15 93.72 94.20 0.001591 1.10 5.78 9.93 0.35

Reach 3 1072    350yr-NC 11.23 93.10 95.33 94.17 95.37 0.000456 1.00 19.29 30.83 0.22

Reach 3 1053.5  Culvert

Reach 3 1038    2yr 4.05 92.75 93.60 93.34 93.70 0.003761 1.40 2.90 10.48 0.53

Reach 3 1038    5yr 5.43 92.75 93.80 93.44 93.91 0.002905 1.46 3.73 14.24 0.48

Reach 3 1038    10yr 6.44 92.75 93.94 93.51 94.06 0.002561 1.50 4.29 17.98 0.46

Reach 3 1038    25yr 7.69 92.75 94.11 93.60 94.23 0.002276 1.55 4.95 75.07 0.45

Reach 3 1038    50yr 8.66 92.75 94.23 93.66 94.36 0.002096 1.59 5.44 75.86 0.44

Reach 3 1038    100y 9.65 92.75 94.35 93.71 94.49 0.001968 1.63 5.92 76.10 0.43

Reach 3 1038    100yr-NC 8.17 92.75 94.17 93.62 94.30 0.002169 1.57 5.20 75.68 0.44

Reach 3 1038    Hazel 4.30 92.75 94.10 93.36 94.14 0.000729 0.88 4.91 20.79 0.25

Reach 3 1038    350yr-NC 11.23 92.75 94.86 93.80 94.96 0.001003 1.41 7.94 77.59 0.32

Reach 3 1036    2yr 4.05 92.76 93.59 93.34 93.69 0.003649 1.35 3.00 8.66 0.51

Reach 3 1036    5yr 5.43 92.76 93.80 93.44 93.90 0.002738 1.39 3.89 13.02 0.47

Reach 3 1036    10yr 6.44 92.76 93.95 93.50 94.05 0.002383 1.43 4.50 15.55 0.44

Reach 3 1036    25yr 7.69 92.76 94.11 93.58 94.22 0.002096 1.48 5.20 20.21 0.43

Reach 3 1036    50yr 8.66 92.76 94.24 93.63 94.35 0.001921 1.51 5.73 87.30 0.42

Reach 3 1036    100y 9.65 92.76 94.35 93.70 94.48 0.001797 1.55 6.24 87.52 0.41

Reach 3 1036    100yr-NC 8.17 92.76 94.17 93.61 94.29 0.001993 1.49 5.47 85.91 0.42

Reach 3 1036    Hazel 4.30 92.76 94.10 93.36 94.14 0.000674 0.83 5.15 19.64 0.24

Reach 3 1036    350yr-NC 11.23 92.76 94.86 93.78 94.95 0.000909 1.34 8.38 88.54 0.30

Reach 3 995.1   Culvert

Reach 3 968     2yr 4.05 92.14 93.40 92.83 93.43 0.000836 0.84 4.95 6.55 0.26

Reach 3 968     5yr 5.43 92.14 93.56 92.92 93.61 0.000862 0.94 5.94 7.12 0.27

Reach 3 968     10yr 6.44 92.14 93.68 92.99 93.73 0.000871 1.01 6.63 7.62 0.28

Reach 3 968     25yr 7.69 92.14 93.80 93.06 93.86 0.000874 1.07 7.40 8.28 0.28

Reach 3 968     50yr 8.66 92.14 93.89 93.11 93.95 0.000883 1.11 7.94 8.75 0.28

Reach 3 968     100y 9.65 92.14 93.97 93.16 94.04 0.000893 1.16 8.46 9.27 0.29

Reach 3 968     100yr-NC 8.17 92.14 93.84 93.08 93.90 0.000878 1.09 7.67 8.52 0.28

Reach 3 968     Hazel 4.30 92.14 94.04 92.84 94.06 0.000148 0.49 8.93 9.74 0.12

Reach 3 968     350yr-NC 11.23 92.14 94.35 93.24 94.39 0.000452 0.95 13.66 11.73 0.21

Reach 3 965     2yr 4.05 92.20 93.39 93.43 0.000942 0.90 4.90 6.60 0.28

Reach 3 965     5yr 5.43 92.20 93.56 93.61 0.000914 0.98 6.09 7.27 0.28

Reach 3 965     10yr 6.44 92.20 93.67 93.72 0.000896 1.03 6.93 7.73 0.28

Reach 3 965     25yr 7.69 92.20 93.80 93.85 0.000881 1.08 7.93 8.30 0.28

Reach 3 965     50yr 8.66 92.20 93.89 93.94 0.000873 1.12 8.68 8.72 0.28

Reach 3 965     100y 9.65 92.20 93.97 94.03 0.000864 1.15 9.43 9.11 0.29

Reach 3 965     100yr-NC 8.17 92.20 93.84 93.90 0.000877 1.10 8.30 8.51 0.28

Reach 3 965     Hazel 4.30 92.20 94.04 94.05 0.000141 0.48 10.11 9.41 0.12

Reach 3 965     350yr-NC 11.23 92.20 94.35 94.39 0.000476 0.98 13.18 11.12 0.22

Reach 3 957     2yr 4.05 92.01 93.39 93.42 0.000681 0.82 5.47 7.04 0.24

Reach 3 957     5yr 5.43 92.01 93.56 93.60 0.000676 0.89 6.73 7.65 0.24

Reach 3 957     10yr 6.44 92.01 93.68 93.71 0.000672 0.93 7.61 8.05 0.24

Reach 3 957     25yr 7.69 92.01 93.80 93.84 0.000668 0.98 8.65 8.49 0.25

Reach 3 957     50yr 8.66 92.01 93.89 93.93 0.000668 1.02 9.41 8.80 0.25

Reach 3 957     100y 9.65 92.01 93.97 94.02 0.000671 1.05 10.17 9.15 0.25

Reach 3 957     100yr-NC 8.17 92.01 93.84 93.89 0.000668 1.00 9.03 8.65 0.25

Reach 3 957     Hazel 4.30 92.01 94.05 94.05 0.000112 0.44 10.84 9.47 0.10

Reach 3 957     350yr-NC 11.23 92.01 94.35 94.38 0.000399 0.92 13.92 11.23 0.20



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 3 954     2yr 4.05 92.02 93.39 93.42 0.000700 0.82 5.34 7.01 0.24

Reach 3 954     5yr 5.43 92.02 93.56 93.60 0.000688 0.89 6.60 7.64 0.24

Reach 3 954     10yr 6.44 92.02 93.67 93.71 0.000679 0.93 7.48 8.07 0.24

Reach 3 954     25yr 7.69 92.02 93.80 93.84 0.000672 0.98 8.52 8.55 0.24

Reach 3 954     50yr 8.66 92.02 93.89 93.93 0.000671 1.01 9.29 8.90 0.25

Reach 3 954     100y 9.65 92.02 93.97 94.02 0.000669 1.04 10.06 9.24 0.25

Reach 3 954     100yr-NC 8.17 92.02 93.84 93.89 0.000672 0.99 8.91 8.72 0.25

Reach 3 954     Hazel 4.30 92.02 94.04 94.05 0.000111 0.44 10.76 9.60 0.10

Reach 3 954     350yr-NC 11.23 92.02 94.35 94.38 0.000395 0.91 13.89 11.43 0.20

Reach 3 933     2yr 4.05 92.24 93.33 93.39 0.001723 1.15 3.88 5.99 0.37

Reach 3 933     5yr 5.43 92.24 93.51 93.57 0.001528 1.21 4.98 6.69 0.36

Reach 3 933     10yr 6.44 92.24 93.62 93.69 0.001426 1.24 5.77 7.15 0.35

Reach 3 933     25yr 7.69 92.24 93.75 93.82 0.001338 1.28 6.70 7.66 0.35

Reach 3 933     50yr 8.66 92.24 93.84 93.91 0.001291 1.31 7.39 8.02 0.34

Reach 3 933     100y 9.65 92.24 93.92 94.00 0.001249 1.34 8.09 8.36 0.34

Reach 3 933     100yr-NC 8.17 92.24 93.79 93.86 0.001314 1.29 7.04 7.84 0.34

Reach 3 933     Hazel 4.30 92.24 94.04 94.05 0.000179 0.53 9.10 8.87 0.13

Reach 3 933     350yr-NC 11.23 92.24 94.32 94.37 0.000609 1.09 11.80 10.30 0.25

Reach 3 911     2yr 4.05 91.87 93.12 93.31 0.007917 2.03 2.15 3.15 0.63

Reach 3 911     5yr 5.43 91.87 93.26 93.49 0.008132 2.24 2.63 3.47 0.65

Reach 3 911     10yr 6.44 91.87 93.36 93.61 0.008153 2.36 2.97 3.72 0.66

Reach 3 911     25yr 7.69 91.87 93.46 93.74 0.008171 2.48 3.37 4.01 0.67

Reach 3 911     50yr 8.66 91.87 93.53 93.83 0.008263 2.58 3.66 4.20 0.68

Reach 3 911     100y 9.65 91.87 93.60 93.92 0.008251 2.66 3.96 4.40 0.68

Reach 3 911     100yr-NC 8.17 91.87 93.50 93.78 0.008249 2.53 3.51 4.10 0.67

Reach 3 911     Hazel 4.30 91.87 94.02 94.04 0.000529 0.79 6.05 5.89 0.18

Reach 3 911     350yr-NC 11.23 91.87 94.21 94.34 0.002242 1.73 7.32 7.00 0.37

Reach 3 890     2yr 4.05 91.83 92.77 92.77 93.07 0.015743 2.52 1.71 2.89 0.90

Reach 3 890     5yr 5.43 91.83 92.92 92.92 93.25 0.014398 2.70 2.16 3.21 0.88

Reach 3 890     10yr 6.44 91.83 93.01 93.01 93.37 0.014025 2.83 2.46 3.40 0.88

Reach 3 890     25yr 7.69 91.83 93.11 93.11 93.51 0.013448 2.95 2.83 3.63 0.88

Reach 3 890     50yr 8.66 91.83 93.19 93.19 93.60 0.012798 3.01 3.13 3.83 0.87

Reach 3 890     100y 9.65 91.83 93.27 93.27 93.69 0.012414 3.08 3.42 4.00 0.86

Reach 3 890     100yr-NC 8.17 91.83 93.15 93.15 93.55 0.013038 2.98 2.98 3.73 0.87

Reach 3 890     Hazel 4.30 91.83 94.01 94.03 0.000354 0.70 7.33 8.29 0.16

Reach 3 890     350yr-NC 11.23 91.83 94.20 94.29 0.001596 1.58 10.01 20.46 0.34

Reach 3 864     2yr 4.05 90.78 91.52 91.52 91.80 0.020596 2.35 1.79 3.54 0.99

Reach 3 864     5yr 5.43 90.78 91.64 91.64 91.97 0.019046 2.57 2.24 3.79 0.99

Reach 3 864     10yr 6.44 90.78 91.72 91.72 92.09 0.018186 2.71 2.56 3.96 0.98

Reach 3 864     25yr 7.69 90.78 91.82 91.82 92.23 0.017120 2.85 2.97 4.16 0.97

Reach 3 864     50yr 8.66 90.78 91.89 91.89 92.33 0.016883 2.97 3.25 4.29 0.98

Reach 3 864     100y 9.65 90.78 91.96 91.96 92.42 0.016349 3.07 3.55 4.43 0.97

Reach 3 864     100yr-NC 8.17 90.78 91.86 91.86 92.28 0.016853 2.90 3.12 4.23 0.97

Reach 3 864     Hazel 4.30 90.78 94.02 94.02 0.000050 0.35 24.97 26.46 0.06

Reach 3 864     350yr-NC 11.23 90.78 94.23 94.26 0.000232 0.80 30.91 29.27 0.14

Reach 3 852     2yr 4.05 89.22 90.08 90.08 90.40 0.022071 2.53 1.65 2.86 0.99

Reach 3 852     5yr 5.43 89.22 90.22 90.22 90.61 0.020333 2.76 2.08 3.08 0.98

Reach 3 852     10yr 6.44 89.22 90.32 90.32 90.74 0.019108 2.90 2.40 3.25 0.97

Reach 3 852     25yr 7.69 89.22 90.43 90.43 90.90 0.018373 3.07 2.76 3.46 0.97

Reach 3 852     50yr 8.66 89.22 90.52 90.52 91.02 0.017730 3.17 3.06 3.62 0.97

Reach 3 852     100y 9.65 89.22 90.60 90.60 91.13 0.017013 3.27 3.37 3.78 0.96

Reach 3 852     100yr-NC 8.17 89.22 90.92 91.14 0.005209 2.12 4.69 4.47 0.55

Reach 3 852     Hazel 4.30 89.22 94.02 94.02 0.000008 0.17 68.76 42.94 0.03

Reach 3 852     350yr-NC 11.23 89.22 94.25 94.25 0.000037 0.39 78.50 44.19 0.06

Reach 3 850     2yr 4.05 89.04 89.95 89.95 90.25 0.023124 2.45 1.67 3.00 1.00

Reach 3 850     5yr 5.43 89.04 90.09 90.09 90.44 0.020827 2.66 2.11 3.21 0.98

Reach 3 850     10yr 6.44 89.04 90.17 90.17 90.57 0.020123 2.82 2.39 3.36 0.99

Reach 3 850     25yr 7.69 89.04 90.28 90.28 90.72 0.018961 2.97 2.76 3.54 0.98

Reach 3 850     50yr 8.66 89.04 90.36 90.36 90.83 0.018255 3.07 3.05 3.68 0.97

Reach 3 850     100y 9.65 89.04 90.43 90.43 90.94 0.017831 3.18 3.33 3.81 0.97

Reach 3 850     100yr-NC 8.17 89.04 90.96 91.11 0.003212 1.75 5.64 5.02 0.44

Reach 3 850     Hazel 4.30 89.04 94.02 94.02 0.000005 0.14 82.87 47.41 0.02

Reach 3 850     350yr-NC 11.23 89.04 94.25 94.25 0.000024 0.32 93.65 48.74 0.05

Trib 2 2384    2yr 3.59 96.11 96.61 96.69 0.007205 1.26 2.84 7.41 0.65

Trib 2 2384    5yr 6.55 96.11 96.82 96.93 0.006237 1.46 4.48 8.32 0.64

Trib 2 2384    10yr 7.89 96.11 96.90 97.02 0.006085 1.54 5.13 8.65 0.64

Trib 2 2384    25yr 9.72 96.11 96.99 97.13 0.006001 1.63 5.95 9.06 0.64

Trib 2 2384    50yr 11.21 96.11 97.06 97.21 0.005861 1.70 6.58 9.39 0.64

Trib 2 2384    100y 12.78 96.11 97.12 97.28 0.005754 1.79 7.18 9.71 0.65

Trib 2 2384    100yr-NC 16.21 96.11 97.24 97.44 0.005718 1.96 8.38 10.32 0.66

Trib 2 2384    Hazel 24.03 96.11 98.66 98.69 0.000369 0.94 35.08 28.90 0.20



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Trib 2 2384    350yr-NC 25.88 96.11 98.74 98.78 0.000366 0.95 37.54 29.67 0.20

Trib 2 2000    2yr 3.59 95.56 96.18 96.18 96.38 0.017762 1.97 1.82 4.67 1.01

Trib 2 2000    5yr 6.55 95.56 96.40 96.40 96.65 0.016422 2.22 2.95 6.00 1.01

Trib 2 2000    10yr 7.89 95.56 96.48 96.48 96.74 0.015963 2.29 3.45 6.55 1.01

Trib 2 2000    25yr 9.72 95.56 96.56 96.56 96.86 0.014876 2.41 4.05 7.35 0.99

Trib 2 2000    50yr 11.21 95.56 96.63 96.63 96.95 0.014081 2.51 4.54 7.95 0.98

Trib 2 2000    100y 12.78 95.56 96.70 96.70 97.03 0.013125 2.58 5.11 8.98 0.96

Trib 2 2000    100yr-NC 16.21 95.56 96.83 96.83 97.20 0.011481 2.71 6.43 10.06 0.93

Trib 2 2000    Hazel 24.03 95.56 98.65 98.68 0.000339 0.99 32.75 17.05 0.19

Trib 2 2000    350yr-NC 25.88 95.56 98.73 98.77 0.000350 1.02 34.15 17.18 0.20

Trib 2 1776    2yr 3.59 94.99 95.62 95.59 95.80 0.015142 1.90 1.89 4.55 0.94

Trib 2 1776    5yr 6.55 94.99 95.81 95.81 96.08 0.016385 2.28 2.88 5.65 1.01

Trib 2 1776    10yr 7.89 94.99 95.88 95.88 96.18 0.015287 2.40 3.31 6.18 1.00

Trib 2 1776    25yr 9.72 94.99 95.98 95.98 96.31 0.013977 2.54 3.93 6.82 0.98

Trib 2 1776    50yr 11.21 94.99 96.05 96.05 96.40 0.013194 2.63 4.43 7.25 0.97

Trib 2 1776    100y 12.78 94.99 96.24 96.13 96.51 0.007752 2.35 5.93 8.36 0.77

Trib 2 1776    100yr-NC 16.21 94.99 96.58 96.78 0.004144 2.10 9.01 10.11 0.59

Trib 2 1776    Hazel 24.03 94.99 98.65 98.67 0.000184 0.84 44.33 23.78 0.15

Trib 2 1776    350yr-NC 25.88 94.99 98.73 98.76 0.000190 0.87 46.29 23.78 0.15

Trib 2 1772    2yr 3.59 95.02 95.56 95.56 95.74 0.017683 1.88 1.91 5.34 1.00

Trib 2 1772    5yr 6.55 95.02 95.75 95.75 95.99 0.016182 2.19 3.00 6.26 1.01

Trib 2 1772    10yr 7.89 95.02 95.82 95.82 96.09 0.015190 2.31 3.43 6.56 1.00

Trib 2 1772    25yr 9.72 95.02 95.90 95.90 96.21 0.014276 2.46 3.99 6.90 0.99

Trib 2 1772    50yr 11.21 95.02 95.98 95.97 96.30 0.012990 2.53 4.52 7.20 0.96

Trib 2 1772    100y 12.78 95.02 96.25 96.03 96.46 0.005435 2.04 6.66 8.29 0.66

Trib 2 1772    100yr-NC 16.21 95.02 96.58 96.17 96.75 0.003165 1.88 9.37 9.84 0.53

Trib 2 1772    Hazel 24.03 95.02 98.64 96.43 98.67 0.000179 0.84 42.86 24.00 0.15

Trib 2 1772    350yr-NC 25.88 95.02 98.73 96.48 98.76 0.000186 0.87 44.83 24.00 0.15

Trib 2 1756.05 Culvert

Trib 2 1720    2yr 3.59 93.89 94.26 94.22 94.37 0.012284 1.48 2.43 9.06 0.84

Trib 2 1720    5yr 6.55 93.89 94.36 94.36 94.57 0.015879 2.03 3.22 9.67 1.00

Trib 2 1720    10yr 7.89 93.89 94.42 94.42 94.66 0.015311 2.17 3.64 9.99 1.00

Trib 2 1720    25yr 9.72 93.89 94.49 94.49 94.77 0.014637 2.32 4.19 10.28 1.00

Trib 2 1720    50yr 11.21 93.89 94.55 94.55 94.85 0.014234 2.44 4.60 10.50 1.00

Trib 2 1720    100y 12.78 93.89 94.60 94.60 94.93 0.013743 2.54 5.03 10.71 1.00

Trib 2 1720    100yr-NC 16.21 93.89 95.30 94.72 95.43 0.001990 1.57 10.35 15.71 0.43

Trib 2 1720    Hazel 24.03 93.89 98.09 94.95 98.09 0.000020 0.32 150.65 61.49 0.05

Trib 2 1720    350yr-NC 25.88 93.89 98.23 95.00 98.23 0.000021 0.33 159.40 62.45 0.05

Trib 2 1710    2yr 3.59 93.87 94.16 94.16 94.26 0.020685 1.34 2.67 14.21 0.99

Trib 2 1710    5yr 6.55 93.87 94.26 94.26 94.39 0.018580 1.63 4.03 14.81 1.00

Trib 2 1710    10yr 7.89 93.87 94.29 94.29 94.45 0.017853 1.72 4.59 15.05 1.00

Trib 2 1710    25yr 9.72 93.87 94.34 94.34 94.51 0.017265 1.84 5.28 15.31 1.00

Trib 2 1710    50yr 11.21 93.87 94.38 94.38 94.56 0.016603 1.92 5.85 15.54 0.99

Trib 2 1710    100y 12.78 93.87 94.46 94.41 94.62 0.011736 1.80 7.11 16.04 0.86

Trib 2 1710    100yr-NC 16.21 93.87 95.35 94.49 95.37 0.000363 0.66 34.33 37.64 0.18

Trib 2 1710    Hazel 24.03 93.87 98.09 94.63 98.09 0.000012 0.25 167.23 60.01 0.04

Trib 2 1710    350yr-NC 25.88 93.87 98.23 94.66 98.23 0.000012 0.26 175.82 61.78 0.04

Trib 2 1700    2yr 3.59 92.86 93.41 93.41 93.56 0.018361 1.73 2.08 6.79 1.00

Trib 2 1700    5yr 6.55 92.86 93.56 93.56 93.78 0.017130 2.05 3.19 7.63 1.01

Trib 2 1700    10yr 7.89 92.86 93.63 93.63 93.86 0.016145 2.14 3.69 7.94 1.00

Trib 2 1700    25yr 9.72 92.86 93.70 93.70 93.96 0.015679 2.26 4.30 8.30 1.00

Trib 2 1700    50yr 11.21 92.86 94.07 93.76 94.18 0.003587 1.47 7.85 12.15 0.52

Trib 2 1700    100y 12.78 92.86 94.47 93.82 94.52 0.001100 1.06 15.63 23.41 0.31

Trib 2 1700    100yr-NC 16.21 92.86 95.35 93.93 95.36 0.000201 0.65 41.28 34.13 0.14

Trib 2 1700    Hazel 24.03 92.86 98.09 94.15 98.09 0.000015 0.31 154.51 51.87 0.05

Trib 2 1700    350yr-NC 25.88 92.86 98.23 94.20 98.23 0.000016 0.32 161.98 54.18 0.05

Trib 2 1680    2yr 3.66 92.13 92.67 92.67 92.85 0.017989 1.90 1.93 5.37 1.01

Trib 2 1680    5yr 6.68 92.13 93.18 93.26 0.003594 1.24 5.38 8.34 0.49

Trib 2 1680    10yr 8.10 92.13 93.40 93.47 0.002053 1.10 7.46 10.65 0.39

Trib 2 1680    25yr 10.05 92.13 93.78 93.81 0.000802 0.88 15.14 27.78 0.26

Trib 2 1680    50yr 11.62 92.13 94.11 94.13 0.000389 0.72 24.80 31.22 0.19

Trib 2 1680    100y 13.25 92.13 94.49 94.50 0.000196 0.60 37.51 35.72 0.14

Trib 2 1680    100yr-NC 16.40 92.13 95.35 95.36 0.000061 0.43 72.17 43.63 0.08

Trib 2 1680    Hazel 24.54 92.13 98.09 98.09 0.000008 0.25 225.01 74.42 0.03

Trib 2 1680    350yr-NC 26.25 92.13 98.23 98.23 0.000008 0.25 235.57 75.32 0.03

Trib 2 1675    2yr 3.66 91.83 92.63 92.47 92.73 0.006204 1.41 2.60 5.66 0.63

Trib 2 1675    5yr 6.68 91.83 93.17 92.68 93.24 0.001883 1.20 5.59 18.50 0.38

Trib 2 1675    10yr 8.10 91.83 93.38 92.77 93.45 0.001457 1.20 6.77 23.09 0.35

Trib 2 1675    25yr 10.05 91.83 93.73 92.87 93.80 0.000951 1.15 8.76 28.90 0.29

Trib 2 1675    50yr 11.62 91.83 94.05 92.94 94.11 0.000683 1.10 10.55 33.42 0.26



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Trib 2 1675    100y 13.25 91.83 94.43 93.01 94.49 0.000480 1.04 12.69 38.95 0.22

Trib 2 1675    100yr-NC 16.40 91.83 95.30 93.13 95.35 0.000248 0.93 17.60 46.98 0.17

Trib 2 1675    Hazel 24.54 91.83 98.09 93.43 98.09 0.000006 0.22 247.55 77.27 0.03

Trib 2 1675    350yr-NC 26.25 91.83 98.23 93.49 98.23 0.000007 0.23 258.56 78.49 0.03

Trib 2 1647.4  Culvert

Trib 2 1540    2yr 3.66 89.93 90.37 90.37 90.53 0.017909 1.77 2.07 6.44 1.00

Trib 2 1540    5yr 6.68 89.93 90.53 90.53 90.76 0.016186 2.12 3.15 7.07 1.00

Trib 2 1540    10yr 8.10 89.93 90.60 90.60 90.85 0.015570 2.24 3.61 7.31 1.00

Trib 2 1540    25yr 10.05 89.93 90.68 90.68 90.97 0.014927 2.39 4.20 7.61 1.00

Trib 2 1540    50yr 11.62 89.93 90.74 90.74 91.06 0.014584 2.52 4.62 7.81 1.00

Trib 2 1540    100y 13.25 89.93 90.80 90.80 91.15 0.014067 2.62 5.06 8.03 1.00

Trib 2 1540    100yr-NC 16.40 89.93 90.91 90.91 91.31 0.013367 2.81 5.86 8.40 1.00

Trib 2 1540    Hazel 24.54 89.93 94.00 91.16 94.04 0.000149 0.85 30.96 60.30 0.14

Trib 2 1540    350yr-NC 26.25 89.93 94.23 91.21 94.27 0.000141 0.85 32.79 62.08 0.13

Trib 2 1530    2yr 3.66 89.12 89.50 89.50 89.64 0.019342 1.61 2.27 8.67 1.01

Trib 2 1530    5yr 6.68 89.12 89.64 89.64 89.82 0.017289 1.90 3.51 9.59 1.00

Trib 2 1530    10yr 8.10 89.12 89.69 89.69 89.90 0.016737 2.01 4.03 9.92 1.01

Trib 2 1530    25yr 10.05 89.12 89.76 89.76 89.99 0.016110 2.13 4.72 10.31 1.00

Trib 2 1530    50yr 11.62 89.12 89.81 89.81 90.06 0.015853 2.22 5.23 10.58 1.01

Trib 2 1530    100y 13.25 89.12 89.86 89.86 90.13 0.015505 2.30 5.76 10.85 1.01

Trib 2 1530    100yr-NC 16.40 89.12 91.05 91.08 0.000380 0.76 25.77 22.40 0.19

Trib 2 1530    Hazel 24.54 89.12 94.02 94.02 0.000015 0.30 146.56 49.75 0.04

Trib 2 1530    350yr-NC 26.25 89.12 94.25 94.25 0.000014 0.30 157.92 50.77 0.04

Trib 2 1520    2yr 3.66 88.18 88.73 88.82 0.007165 1.32 2.77 6.65 0.66

Trib 2 1520    5yr 6.68 88.18 89.12 89.19 0.002800 1.19 5.62 7.99 0.44

Trib 2 1520    10yr 8.10 88.18 89.19 89.28 0.003024 1.32 6.20 8.30 0.47

Trib 2 1520    25yr 10.05 88.18 89.54 89.60 0.001401 1.14 9.32 9.95 0.34

Trib 2 1520    50yr 11.62 88.18 89.72 89.78 0.001132 1.12 12.06 21.95 0.31

Trib 2 1520    100y 13.25 88.18 89.52 89.64 0.002545 1.52 9.18 9.86 0.45

Trib 2 1520    100yr-NC 16.40 88.18 91.06 91.07 0.000122 0.59 50.16 33.36 0.11

Trib 2 1520    Hazel 24.54 88.18 94.02 94.02 0.000012 0.30 167.23 48.31 0.04

Trib 2 1520    350yr-NC 26.25 88.18 94.25 94.25 0.000011 0.30 178.46 51.00 0.04

Trib 2 1510    2yr 3.66 88.05 88.61 88.70 0.007327 1.32 2.77 6.77 0.66

Trib 2 1510    5yr 6.68 88.05 89.11 89.15 0.001383 0.91 9.13 15.99 0.32

Trib 2 1510    10yr 8.10 88.05 89.19 89.23 0.001473 1.00 10.34 16.39 0.34

Trib 2 1510    25yr 10.05 88.05 89.55 89.58 0.000639 0.82 17.93 24.78 0.23

Trib 2 1510    50yr 11.62 88.05 89.73 89.76 0.000496 0.79 22.68 26.88 0.21

Trib 2 1510    100y 13.25 88.05 89.54 89.59 0.001136 1.09 17.76 24.72 0.31

Trib 2 1510    100yr-NC 16.40 88.05 91.06 91.07 0.000067 0.45 70.69 42.80 0.09

Trib 2 1510    Hazel 24.54 88.05 94.02 94.02 0.000007 0.24 241.89 73.42 0.03

Trib 2 1510    350yr-NC 26.25 88.05 94.25 94.25 0.000007 0.24 258.70 75.52 0.03

Trib 2 1500    2yr 3.66 87.62 88.61 88.63 0.000577 0.56 6.93 12.16 0.20

Trib 2 1500    5yr 6.68 87.62 89.11 89.13 0.000293 0.56 17.54 26.93 0.16

Trib 2 1500    10yr 8.10 87.62 89.19 89.21 0.000339 0.62 19.60 27.61 0.17

Trib 2 1500    25yr 10.05 87.62 89.55 89.56 0.000194 0.55 30.01 30.14 0.14

Trib 2 1500    50yr 11.62 87.62 89.73 89.74 0.000169 0.55 35.65 31.03 0.13

Trib 2 1500    100y 13.25 87.62 89.54 89.56 0.000342 0.73 29.84 30.12 0.18

Trib 2 1500    100yr-NC 16.40 87.62 91.06 91.06 0.000039 0.38 82.36 40.77 0.07

Trib 2 1500    Hazel 24.54 87.62 94.02 94.02 0.000006 0.23 261.88 82.90 0.03

Trib 2 1500    350yr-NC 26.25 87.62 94.25 94.25 0.000006 0.23 280.90 85.68 0.03

Reach 2 794     2yr 7.32 86.98 88.58 88.61 0.000758 0.82 12.72 21.25 0.25

Reach 2 794     5yr 11.80 86.98 89.09 89.12 0.000429 0.79 24.46 25.25 0.20

Reach 2 794     10yr 14.24 86.98 89.16 89.19 0.000537 0.91 26.24 27.19 0.22

Reach 2 794     25yr 16.35 86.98 89.53 89.55 0.000318 0.80 38.18 36.14 0.18

Reach 2 794     50yr 17.42 86.98 89.72 89.74 0.000244 0.74 45.24 38.02 0.16

Reach 2 794     100y 18.43 86.98 89.52 89.55 0.000409 0.90 37.97 36.05 0.20

Reach 2 794     100yr-NC 22.04 86.98 91.06 91.06 0.000051 0.46 103.13 48.65 0.08

Reach 2 794     Hazel 29.62 86.98 94.02 94.02 0.000007 0.26 283.64 79.45 0.03

Reach 2 794     350yr-NC 31.18 86.98 94.25 94.25 0.000007 0.26 302.20 83.06 0.03

Reach 2 792     2yr 7.32 86.77 88.58 87.70 88.60 0.000394 0.60 14.30 18.69 0.18

Reach 2 792     5yr 11.80 86.77 89.09 87.89 89.11 0.000269 0.63 24.73 23.03 0.16

Reach 2 792     10yr 14.24 86.77 89.16 88.00 89.19 0.000337 0.73 26.34 23.80 0.18

Reach 2 792     25yr 16.35 86.77 89.53 88.06 89.55 0.000211 0.65 35.42 30.00 0.14

Reach 2 792     50yr 17.42 86.77 89.72 88.09 89.74 0.000171 0.62 40.19 31.65 0.13

Reach 2 792     100y 18.43 86.77 89.53 88.12 89.55 0.000271 0.74 35.29 29.96 0.16

Reach 2 792     100yr-NC 22.04 86.77 91.05 88.21 91.06 0.000047 0.44 74.06 41.29 0.07

Reach 2 792     Hazel 29.62 86.77 94.02 88.42 94.02 0.000010 0.30 149.25 70.50 0.04

Reach 2 792     350yr-NC 31.18 86.77 94.25 88.45 94.25 0.000007 0.25 267.44 73.29 0.03

Reach 2 722.1   Culvert



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 2 644     2yr 8.04 84.97 86.65 85.58 86.67 0.000284 0.63 12.73 40.84 0.16

Reach 2 644     5yr 12.79 84.97 87.22 85.75 87.25 0.000247 0.73 17.53 68.87 0.16

Reach 2 644     10yr 15.19 84.97 87.50 85.82 87.53 0.000230 0.76 19.86 76.93 0.16

Reach 2 644     25yr 17.39 84.97 87.77 85.89 87.80 0.000212 0.79 22.07 80.10 0.15

Reach 2 644     50yr 18.53 84.97 87.91 85.92 87.95 0.000201 0.80 23.29 84.49 0.15

Reach 2 644     100y 19.64 84.97 88.06 85.96 88.10 0.000189 0.80 24.56 92.77 0.15

Reach 2 644     100yr-NC 23.52 84.97 88.94 86.06 88.97 0.000114 0.74 31.87 108.37 0.12

Reach 2 644     Hazel 31.03 84.97 90.19 86.25 90.19 0.000007 0.21 364.85 150.92 0.03

Reach 2 644     350yr-NC 32.38 84.97 90.24 86.28 90.24 0.000007 0.21 372.61 154.29 0.03

Reach 2 640.5   2yr 8.04 84.93 86.65 85.54 86.67 0.000208 0.51 16.09 44.63 0.14

Reach 2 640.5   5yr 12.79 84.93 87.23 85.71 87.25 0.000166 0.58 23.06 59.98 0.13

Reach 2 640.5   10yr 15.19 84.93 87.51 85.77 87.53 0.000150 0.60 26.44 68.32 0.13

Reach 2 640.5   25yr 17.39 84.93 87.77 85.84 87.79 0.000136 0.61 29.65 73.85 0.12

Reach 2 640.5   50yr 18.53 84.93 87.92 85.87 87.94 0.000128 0.62 31.42 75.23 0.12

Reach 2 640.5   100y 19.64 84.93 88.07 85.90 88.09 0.000119 0.62 33.25 79.30 0.12

Reach 2 640.5   100yr-NC 23.52 84.93 88.94 86.00 88.96 0.000069 0.56 43.83 95.97 0.09

Reach 2 640.5   Hazel 31.03 84.93 90.19 86.17 90.19 0.000008 0.22 324.73 125.01 0.03

Reach 2 640.5   350yr-NC 32.38 84.93 90.24 86.20 90.24 0.000008 0.24 331.12 126.20 0.03

Reach 2 560.1   Culvert

Reach 2 495.54  2yr 8.04 81.85 82.43 82.43 82.69 0.015001 2.22 3.62 12.29 1.00

Reach 2 495.54  5yr 12.79 81.85 82.62 82.62 82.96 0.013674 2.60 4.91 12.97 1.00

Reach 2 495.54  10yr 15.19 81.85 82.70 82.70 83.09 0.013018 2.75 5.53 13.24 1.00

Reach 2 495.54  25yr 17.39 81.85 82.77 82.77 83.20 0.012727 2.88 6.03 13.45 1.00

Reach 2 495.54  50yr 18.53 81.85 82.81 82.81 83.25 0.012475 2.94 6.31 13.54 1.00

Reach 2 495.54  100y 19.64 81.85 82.85 82.85 83.31 0.012319 3.00 6.56 13.61 1.00

Reach 2 495.54  100yr-NC 23.52 81.85 82.96 82.96 83.48 0.011906 3.19 7.38 13.83 1.00

Reach 2 495.54  Hazel 31.03 81.85 83.17 83.17 83.80 0.011177 3.49 8.88 14.21 1.00

Reach 2 495.54  350yr-NC 32.38 81.85 83.21 83.21 83.85 0.011109 3.55 9.13 14.27 1.00

Reach 2 483.54  2yr 8.04 81.76 82.39 82.24 82.47 0.005322 1.24 6.47 13.86 0.58

Reach 2 483.54  5yr 12.79 81.76 82.55 82.37 82.66 0.005106 1.46 8.79 14.30 0.59

Reach 2 483.54  10yr 15.19 81.76 82.63 82.42 82.75 0.004996 1.54 9.88 14.50 0.60

Reach 2 483.54  25yr 17.39 81.76 82.69 82.47 82.83 0.004925 1.61 10.82 14.69 0.60

Reach 2 483.54  50yr 18.53 81.76 82.73 82.49 82.87 0.004863 1.64 11.32 14.80 0.60

Reach 2 483.54  100y 19.64 81.76 82.76 82.52 82.90 0.004826 1.67 11.79 14.90 0.60

Reach 2 483.54  100yr-NC 23.52 81.76 82.86 82.59 83.02 0.004720 1.77 13.31 15.15 0.60

Reach 2 483.54  Hazel 31.03 81.76 83.01 82.73 83.21 0.004956 2.00 15.52 15.46 0.63

Reach 2 483.54  350yr-NC 32.38 81.76 83.05 82.75 83.26 0.004623 1.99 16.28 15.57 0.61

Trib 1 1303    2yr 1.39 88.70 89.23 89.23 89.40 0.018220 1.81 0.81 2.92 0.99

Trib 1 1303    5yr 1.84 88.70 90.42 90.43 0.000113 0.39 9.68 15.04 0.10

Trib 1 1303    10yr 1.92 88.70 90.58 90.59 0.000078 0.34 12.76 21.44 0.08

Trib 1 1303    25yr 1.96 88.70 90.66 90.67 0.000063 0.32 14.54 22.68 0.08

Trib 1 1303    50yr 2.01 88.70 90.78 90.78 0.000048 0.29 17.23 24.81 0.07

Trib 1 1303    100y 2.09 88.70 90.96 90.96 0.000032 0.25 22.22 29.92 0.06

Trib 1 1303    100yr-NC 1.34 88.70 89.22 89.22 89.39 0.018453 1.80 0.78 2.87 0.99

Trib 1 1303    Hazel 0.58 88.70 89.07 89.07 89.17 0.023078 1.41 0.41 2.06 1.01

Trib 1 1303    350yr-NC 1.79 88.70 90.13 90.14 0.000258 0.51 6.16 9.59 0.15

Trib 1 1273    2yr 1.39 88.15 88.69 88.78 0.008279 1.30 1.10 3.89 0.66

Trib 1 1273    5yr 1.84 88.15 90.43 90.43 0.000018 0.19 29.45 54.90 0.04

Trib 1 1273    10yr 1.92 88.15 90.58 90.59 0.000012 0.16 38.95 62.35 0.03

Trib 1 1273    25yr 1.96 88.15 90.67 90.67 0.000009 0.14 44.03 63.65 0.03

Trib 1 1273    50yr 2.01 88.15 90.78 90.78 0.000007 0.13 51.29 65.59 0.03

Trib 1 1273    100y 2.09 88.15 90.96 90.96 0.000004 0.11 63.61 68.31 0.02

Trib 1 1273    100yr-NC 1.34 88.15 88.67 88.76 0.009344 1.33 1.02 3.53 0.70

Trib 1 1273    Hazel 0.58 88.15 88.42 88.42 88.53 0.022959 1.42 0.41 2.02 1.01

Trib 1 1273    350yr-NC 1.79 88.15 90.13 90.14 0.000038 0.25 17.16 33.87 0.06

Trib 1 1269    2yr 1.39 88.01 88.70 88.49 88.74 0.002668 0.90 1.83 5.16 0.41

Trib 1 1269    5yr 1.84 88.01 90.42 88.55 90.43 0.000018 0.20 14.40 47.74 0.04

Trib 1 1269    10yr 1.92 88.01 90.58 88.56 90.59 0.000015 0.19 15.67 49.90 0.04

Trib 1 1269    25yr 1.96 88.01 90.66 88.56 90.67 0.000014 0.19 16.32 54.15 0.04

Trib 1 1269    50yr 2.01 88.01 90.78 88.57 90.78 0.000013 0.18 17.22 58.31 0.04

Trib 1 1269    100y 2.09 88.01 90.96 88.58 90.96 0.000010 0.18 18.70 62.01 0.03

Trib 1 1269    100yr-NC 1.34 88.01 88.68 88.48 88.72 0.002906 0.92 1.72 5.07 0.42

Trib 1 1269    Hazel 0.58 88.01 88.33 88.33 88.42 0.022010 1.37 0.42 2.20 0.99

Trib 1 1269    350yr-NC 1.79 88.01 90.13 88.54 90.14 0.000029 0.23 12.07 41.95 0.05

Trib 1 1204.4  Culvert

Trib 1 1129.2  2yr 1.39 86.35 88.39 86.89 88.39 0.000088 0.29 5.31 44.33 0.07

Trib 1 1129.2  5yr 1.84 86.35 90.14 86.99 90.14 0.000000 0.02 298.25 165.25 0.00

Trib 1 1129.2  10yr 1.92 86.35 90.28 87.00 90.28 0.000000 0.02 320.46 166.93 0.00

Trib 1 1129.2  25yr 1.96 86.35 90.34 87.01 90.34 0.000000 0.02 331.77 168.60 0.00

Trib 1 1129.2  50yr 2.01 86.35 90.44 87.02 90.44 0.000000 0.01 348.23 174.45 0.00



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Trib 1 1129.2  100y 2.09 86.35 90.59 87.04 90.59 0.000000 0.01 375.56 175.07 0.00

Trib 1 1129.2  100yr-NC 1.34 86.35 88.21 86.88 88.22 0.000126 0.31 4.64 40.14 0.09

Trib 1 1129.2  Hazel 0.58 86.35 86.93 86.66 86.96 0.003476 0.79 0.73 1.53 0.37

Trib 1 1129.2  350yr-NC 1.79 86.35 89.87 86.98 89.87 0.000000 0.02 253.40 161.95 0.00

Trib 1 1113.1  2yr 1.39 86.26 88.39 86.90 88.39 0.000003 0.06 57.15 83.90 0.01

Trib 1 1113.1  5yr 1.84 86.26 90.14 87.04 90.14 0.000000 0.02 271.21 153.86 0.00

Trib 1 1113.1  10yr 1.92 86.26 90.28 87.04 90.28 0.000000 0.02 291.78 153.86 0.00

Trib 1 1113.1  25yr 1.96 86.26 90.34 87.05 90.34 0.000000 0.02 302.16 153.86 0.00

Trib 1 1113.1  50yr 2.01 86.26 90.44 87.05 90.44 0.000000 0.02 316.85 153.86 0.00

Trib 1 1113.1  100y 2.09 86.26 90.59 87.06 90.59 0.000000 0.02 340.90 153.86 0.00

Trib 1 1113.1  100yr-NC 1.34 86.26 88.22 86.89 88.22 0.000003 0.06 45.34 49.64 0.02

Trib 1 1113.1  Hazel 0.58 86.26 86.86 86.67 86.90 0.005365 0.83 0.70 2.39 0.49

Trib 1 1113.1  350yr-NC 1.79 86.26 89.87 87.03 89.87 0.000000 0.02 230.23 140.82 0.00

Trib 1 1106.4  2yr 1.39 86.25 88.39 86.61 88.39 0.000033 0.26 5.27 91.39 0.06

Trib 1 1106.4  5yr 1.84 86.25 90.14 86.68 90.14 0.000008 0.19 9.68 104.87 0.03

Trib 1 1106.4  10yr 1.92 86.25 90.27 86.69 90.28 0.000007 0.19 10.02 104.87 0.03

Trib 1 1106.4  25yr 1.96 86.25 90.34 86.69 90.34 0.000007 0.19 10.19 104.87 0.03

Trib 1 1106.4  50yr 2.01 86.25 90.44 86.70 90.44 0.000007 0.19 10.43 104.87 0.03

Trib 1 1106.4  100y 2.09 86.25 90.59 86.71 90.59 0.000007 0.19 10.82 104.87 0.03

Trib 1 1106.4  100yr-NC 1.34 86.25 88.21 86.61 88.22 0.000041 0.28 4.82 88.47 0.06

Trib 1 1106.4  Hazel 0.58 86.25 86.87 86.47 86.88 0.000437 0.40 1.43 17.15 0.17

Trib 1 1106.4  350yr-NC 1.79 86.25 89.87 86.67 89.87 0.000009 0.20 8.99 104.87 0.03

Trib 1 1091.74 Culvert

Trib 1 1080.3  2yr 1.39 85.85 87.61 86.29 87.62 0.000077 0.31 4.54 39.43 0.08

Trib 1 1080.3  5yr 1.84 85.85 88.77 86.37 88.78 0.000021 0.23 7.93 92.24 0.04

Trib 1 1080.3  10yr 1.92 85.85 88.79 86.39 88.79 0.000022 0.24 7.97 93.48 0.05

Trib 1 1080.3  25yr 1.96 85.85 88.79 86.40 88.79 0.000023 0.25 7.98 93.57 0.05

Trib 1 1080.3  50yr 2.01 85.85 88.81 86.41 88.81 0.000024 0.25 8.03 93.87 0.05

Trib 1 1080.3  100y 2.09 85.85 88.83 86.42 88.83 0.000025 0.26 8.10 94.42 0.05

Trib 1 1080.3  100yr-NC 1.34 85.85 87.49 86.28 87.50 0.000093 0.32 4.19 32.41 0.09

Trib 1 1080.3  Hazel 0.58 85.85 86.35 86.11 86.37 0.002385 0.66 0.88 2.33 0.34

Trib 1 1080.3  350yr-NC 1.79 85.85 88.57 86.36 88.58 0.000026 0.24 7.35 86.14 0.05

Trib 1 1076.6  2yr 1.39 85.52 87.61 86.24 87.62 0.000046 0.25 7.55 40.53 0.06

Trib 1 1076.6  5yr 1.84 85.52 88.78 86.30 88.78 0.000001 0.04 125.88 92.65 0.01

Trib 1 1076.6  10yr 1.92 85.52 88.79 86.31 88.79 0.000001 0.04 127.02 93.20 0.01

Trib 1 1076.6  25yr 1.96 85.52 88.79 86.31 88.79 0.000001 0.04 127.47 93.60 0.01

Trib 1 1076.6  50yr 2.01 85.52 88.81 86.32 88.81 0.000001 0.04 128.92 95.50 0.01

Trib 1 1076.6  100y 2.09 85.52 88.83 86.33 88.83 0.000001 0.05 131.26 98.13 0.01

Trib 1 1076.6  100yr-NC 1.34 85.52 87.49 86.23 87.49 0.000055 0.26 6.98 39.28 0.07

Trib 1 1076.6  Hazel 0.58 85.52 86.35 86.10 86.36 0.001135 0.49 1.52 21.98 0.24

Trib 1 1076.6  350yr-NC 1.79 85.52 88.57 86.29 88.58 0.000016 0.20 12.13 84.30 0.04

Trib 1 1039.12 Culvert

Trib 1 995.96  2yr 1.39 81.85 82.30 82.15 82.35 0.004365 1.04 1.34 11.85 0.52

Trib 1 995.96  5yr 1.84 81.85 82.50 82.21 82.54 0.001971 0.92 2.01 12.56 0.37

Trib 1 995.96  10yr 1.92 81.85 82.60 82.21 82.63 0.001329 0.83 2.32 12.91 0.31

Trib 1 995.96  25yr 1.96 81.85 82.68 82.22 82.71 0.000960 0.76 2.59 13.16 0.27

Trib 1 995.96  50yr 2.01 81.85 82.72 82.23 82.75 0.000851 0.74 2.72 13.29 0.26

Trib 1 995.96  100y 2.09 81.85 82.76 82.23 82.79 0.000789 0.73 2.85 13.41 0.25

Trib 1 995.96  100yr-NC 1.34 81.85 82.89 82.14 82.90 0.000202 0.41 3.29 13.70 0.13

Trib 1 995.96  Hazel 0.58 81.85 83.09 82.03 83.09 0.000021 0.15 3.93 14.07 0.04

Trib 1 995.96  350yr-NC 1.79 81.85 83.14 82.20 83.15 0.000173 0.44 4.10 14.16 0.12

Trib 1 983.96  2yr 1.39 81.76 82.31 81.99 82.32 0.000280 0.26 5.41 13.65 0.13

Trib 1 983.96  5yr 1.84 81.76 82.52 82.02 82.52 0.000123 0.22 8.27 14.21 0.09

Trib 1 983.96  10yr 1.92 81.76 82.61 82.02 82.61 0.000083 0.20 9.60 14.45 0.08

Trib 1 983.96  25yr 1.96 81.76 82.69 82.02 82.69 0.000060 0.18 10.77 14.68 0.07

Trib 1 983.96  50yr 2.01 81.76 82.73 82.02 82.73 0.000053 0.18 11.38 14.81 0.06

Trib 1 983.96  100y 2.09 81.76 82.77 82.03 82.77 0.000049 0.18 11.96 14.93 0.06

Trib 1 983.96  100yr-NC 1.34 81.76 82.90 81.98 82.90 0.000013 0.10 13.87 15.23 0.03

Trib 1 983.96  Hazel 0.58 81.76 83.09 81.92 83.09 0.000001 0.04 16.87 15.65 0.01

Trib 1 983.96  350yr-NC 1.79 81.76 83.15 82.01 83.15 0.000010 0.11 17.72 15.77 0.03

Reach 1 441     2yr 9.30 81.37 82.06 82.06 82.28 0.016539 2.04 4.55 10.85 1.01

Reach 1 441     5yr 14.38 81.37 82.22 82.22 82.48 0.014856 2.29 6.33 12.61 1.00

Reach 1 441     10yr 16.91 81.37 82.28 82.28 82.57 0.014452 2.42 7.09 13.26 1.00

Reach 1 441     25yr 19.25 81.37 82.33 82.33 82.65 0.013843 2.51 7.85 13.88 0.99

Reach 1 441     50yr 20.49 81.37 82.36 82.36 82.69 0.013637 2.56 8.24 14.21 0.99

Reach 1 441     100y 21.73 81.37 82.39 82.39 82.73 0.013123 2.59 8.70 14.60 0.98

Reach 1 441     100yr-NC 25.84 81.37 82.48 82.48 82.85 0.012323 2.72 10.08 15.77 0.97

Reach 1 441     Hazel 32.83 81.37 82.62 82.62 83.04 0.011588 2.93 12.29 16.76 0.97

Reach 1 441     350yr-NC 34.93 81.37 82.66 82.66 83.10 0.011247 2.97 13.00 16.97 0.96



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 1 423     2yr 9.30 81.02 81.75 81.87 0.006298 1.52 6.10 10.84 0.65

Reach 1 423     5yr 14.38 81.02 81.95 82.10 0.005842 1.75 8.31 12.67 0.65

Reach 1 423     10yr 16.91 81.02 82.02 82.20 0.005737 1.85 9.32 13.23 0.66

Reach 1 423     25yr 19.25 81.02 82.09 82.28 0.005627 1.94 10.26 13.72 0.66

Reach 1 423     50yr 20.49 81.02 82.13 82.33 0.005590 1.98 10.74 13.99 0.66

Reach 1 423     100y 21.73 81.02 82.16 82.37 0.005552 2.02 11.22 14.27 0.66

Reach 1 423     100yr-NC 25.84 81.02 82.27 82.50 0.005483 2.16 12.75 15.11 0.67

Reach 1 423     Hazel 32.83 81.02 82.42 82.70 0.005473 2.36 15.21 16.21 0.69

Reach 1 423     350yr-NC 34.93 81.02 82.47 82.76 0.005449 2.42 15.95 16.52 0.69

Reach 1 405     2yr 9.30 80.67 81.44 81.44 81.69 0.015928 2.22 4.19 8.48 1.01

Reach 1 405     5yr 14.38 80.67 81.62 81.62 81.93 0.015090 2.43 5.91 10.02 1.01

Reach 1 405     10yr 16.91 80.67 81.70 81.70 82.03 0.014286 2.55 6.66 10.82 1.00

Reach 1 405     25yr 19.25 80.67 81.76 81.76 82.12 0.013736 2.65 7.35 11.53 1.00

Reach 1 405     50yr 20.49 80.67 81.79 81.79 82.16 0.013361 2.69 7.74 12.17 0.99

Reach 1 405     100y 21.73 80.67 81.82 81.82 82.20 0.013063 2.74 8.14 12.79 0.99

Reach 1 405     100yr-NC 25.84 80.67 81.93 81.93 82.34 0.012134 2.86 9.53 14.33 0.97

Reach 1 405     Hazel 32.83 80.67 82.09 82.09 82.55 0.010934 3.04 12.01 16.23 0.95

Reach 1 405     350yr-NC 34.93 80.67 82.13 82.13 82.61 0.010829 3.10 12.67 16.70 0.95

Reach 1 360     2yr 9.30 80.34 80.86 80.86 81.07 0.016524 2.04 4.56 10.86 1.01

Reach 1 360     5yr 14.38 80.34 81.01 81.01 81.28 0.015298 2.28 6.31 11.99 1.00

Reach 1 360     10yr 16.91 80.34 81.08 81.08 81.36 0.014914 2.37 7.13 12.53 1.00

Reach 1 360     25yr 19.25 80.34 81.13 81.13 81.44 0.014622 2.47 7.79 13.01 1.01

Reach 1 360     50yr 20.49 80.34 81.16 81.16 81.48 0.014390 2.52 8.14 13.27 1.01

Reach 1 360     100y 21.73 80.34 81.18 81.18 81.52 0.014153 2.57 8.49 13.54 1.00

Reach 1 360     100yr-NC 25.84 80.34 81.27 81.27 81.64 0.013369 2.71 9.68 14.33 1.00

Reach 1 360     Hazel 32.83 80.34 81.40 81.40 81.83 0.012312 2.90 11.74 15.99 0.98

Reach 1 360     350yr-NC 34.93 80.34 81.45 81.45 81.88 0.011887 2.94 12.43 16.40 0.97

Reach 1 330     2yr 9.30 79.61 80.52 80.60 0.003566 1.27 7.32 11.68 0.50

Reach 1 330     5yr 14.38 79.61 80.69 80.81 0.003945 1.56 9.48 13.35 0.55

Reach 1 330     10yr 16.91 79.61 80.76 80.90 0.004152 1.68 10.43 13.88 0.57

Reach 1 330     25yr 19.25 79.61 80.82 80.98 0.004351 1.80 11.24 14.31 0.59

Reach 1 330     50yr 20.49 79.61 80.85 81.02 0.004443 1.85 11.67 14.54 0.60

Reach 1 330     100y 21.73 79.61 80.87 81.06 0.004525 1.91 12.09 14.76 0.60

Reach 1 330     100yr-NC 25.84 79.61 80.97 81.18 0.004690 2.06 13.54 15.57 0.62

Reach 1 330     Hazel 32.83 79.61 81.10 81.37 0.005168 2.33 15.65 16.93 0.67

Reach 1 330     350yr-NC 34.93 79.61 81.14 81.42 0.005297 2.40 16.26 17.23 0.68

Reach 1 268     2yr 9.30 79.37 80.14 80.14 80.35 0.016554 2.05 4.53 10.69 1.01

Reach 1 268     5yr 14.38 79.37 80.29 80.29 80.55 0.015066 2.27 6.46 14.37 1.00

Reach 1 268     10yr 16.91 79.37 80.36 80.36 80.64 0.014191 2.37 7.39 15.06 0.99

Reach 1 268     25yr 19.25 79.37 80.41 80.41 80.72 0.013353 2.45 8.27 15.58 0.97

Reach 1 268     50yr 20.49 79.37 80.44 80.44 80.76 0.013059 2.49 8.71 15.80 0.97

Reach 1 268     100y 21.73 79.37 80.47 80.47 80.79 0.012851 2.53 9.14 15.99 0.97

Reach 1 268     100yr-NC 25.84 79.37 80.54 80.54 80.91 0.012866 2.71 10.34 16.69 0.98

Reach 1 268     Hazel 32.83 79.37 80.69 80.69 81.09 0.011506 2.87 12.88 18.53 0.96

Reach 1 268     350yr-NC 34.93 79.37 80.73 80.73 81.15 0.011217 2.92 13.63 18.96 0.95

Reach 1 235     2yr 9.30 78.60 79.23 79.23 79.42 0.017324 1.95 4.78 12.73 1.01

Reach 1 235     5yr 14.38 78.60 79.36 79.36 79.61 0.015637 2.21 6.53 13.50 1.01

Reach 1 235     10yr 16.91 78.60 79.42 79.42 79.69 0.015330 2.32 7.33 13.98 1.01

Reach 1 235     25yr 19.25 78.60 79.47 79.47 79.77 0.014702 2.41 8.04 14.29 1.00

Reach 1 235     50yr 20.49 78.60 79.50 79.50 79.80 0.014365 2.45 8.42 14.45 1.00

Reach 1 235     100y 21.73 78.60 79.52 79.52 79.84 0.014282 2.51 8.76 14.59 1.00

Reach 1 235     100yr-NC 25.84 78.60 79.60 79.60 79.96 0.013352 2.63 9.99 15.09 0.99

Reach 1 235     Hazel 32.83 78.60 79.72 79.72 80.14 0.012757 2.85 11.85 15.54 0.99

Reach 1 235     350yr-NC 34.93 78.60 79.76 79.76 80.19 0.012503 2.91 12.42 15.65 0.99

Reach 1 221     2yr 9.30 77.82 78.52 78.50 78.71 0.014148 1.92 4.84 11.24 0.93

Reach 1 221     5yr 14.38 77.82 78.66 78.66 78.91 0.015865 2.20 6.55 13.56 1.01

Reach 1 221     10yr 16.91 77.82 78.73 78.73 78.99 0.015498 2.27 7.44 14.39 1.01

Reach 1 221     25yr 19.25 77.82 78.78 78.78 79.06 0.015229 2.34 8.23 15.06 1.01

Reach 1 221     50yr 20.49 77.82 78.81 78.81 79.09 0.015094 2.37 8.64 15.38 1.01

Reach 1 221     100y 21.73 77.82 78.83 78.83 79.13 0.014976 2.41 9.03 15.62 1.01

Reach 1 221     100yr-NC 25.84 77.82 78.91 78.91 79.23 0.013906 2.51 10.37 18.22 0.99

Reach 1 221     Hazel 32.83 77.82 79.03 79.03 79.40 0.013013 2.70 12.51 19.41 0.99

Reach 1 221     350yr-NC 34.93 77.82 79.06 79.06 79.44 0.012750 2.75 13.17 20.11 0.98

Reach 1 186     2yr 9.30 77.27 78.02 78.02 78.24 0.013213 2.06 4.98 17.03 0.92

Reach 1 186     5yr 14.38 77.27 78.20 78.20 78.42 0.011325 2.18 8.83 25.64 0.88

Reach 1 186     10yr 16.91 77.27 78.26 78.26 78.49 0.011023 2.27 10.44 27.33 0.88

Reach 1 186     25yr 19.25 77.27 78.30 78.30 78.56 0.011311 2.39 11.63 28.77 0.90

Reach 1 186     50yr 20.49 77.27 78.32 78.32 78.59 0.011368 2.44 12.28 29.65 0.91

Reach 1 186     100y 21.73 77.27 78.34 78.34 78.62 0.011891 2.53 12.69 30.57 0.93

Reach 1 186     100yr-NC 25.84 77.27 78.47 78.47 78.72 0.008765 2.42 17.59 38.80 0.82

Reach 1 186     Hazel 32.83 77.27 78.56 78.56 78.84 0.009133 2.64 21.18 39.22 0.85

Reach 1 186     350yr-NC 34.93 77.27 78.59 78.59 78.88 0.009219 2.70 22.20 39.35 0.86



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 1 173     2yr 9.30 76.83 77.50 77.50 77.74 0.016469 2.13 4.37 9.65 1.01

Reach 1 173     5yr 14.38 76.83 77.67 77.67 77.96 0.015338 2.38 6.05 11.03 1.01

Reach 1 173     10yr 16.91 76.83 77.74 77.74 78.05 0.013976 2.46 7.02 13.69 0.98

Reach 1 173     25yr 19.25 76.83 77.80 77.80 78.13 0.013554 2.57 7.81 14.14 0.98

Reach 1 173     50yr 20.49 76.83 77.84 77.84 78.18 0.012959 2.59 8.32 15.15 0.97

Reach 1 173     100y 21.73 76.83 77.86 77.86 78.22 0.012943 2.65 8.72 16.05 0.97

Reach 1 173     100yr-NC 25.84 76.83 77.98 77.98 78.34 0.011166 2.70 10.86 21.79 0.92

Reach 1 173     Hazel 32.83 76.83 78.15 78.15 78.52 0.009281 2.78 15.05 25.85 0.87

Reach 1 173     350yr-NC 34.93 76.83 78.18 78.18 78.56 0.009349 2.84 15.87 26.03 0.88

Reach 1 123     2yr 9.30 75.95 76.76 76.86 0.004913 1.38 6.75 11.51 0.57

Reach 1 123     5yr 14.38 75.95 76.98 77.10 0.004296 1.53 9.39 12.52 0.56

Reach 1 123     10yr 16.91 75.95 77.07 77.20 0.004137 1.61 10.66 16.25 0.56

Reach 1 123     25yr 19.25 75.95 77.15 77.29 0.004015 1.68 12.05 21.13 0.56

Reach 1 123     50yr 20.49 75.95 77.18 77.33 0.003952 1.71 12.88 22.65 0.56

Reach 1 123     100y 21.73 75.95 77.22 77.37 0.003876 1.74 13.73 22.93 0.56

Reach 1 123     100yr-NC 25.84 75.95 77.34 77.50 0.003629 1.81 16.53 23.77 0.55

Reach 1 123     Hazel 32.83 75.95 77.52 77.70 0.003381 1.93 20.87 24.87 0.54

Reach 1 123     350yr-NC 34.93 75.95 77.57 77.75 0.003354 1.97 22.03 25.11 0.54

Reach 1 71      2yr 9.30 75.56 76.41 76.55 0.006756 1.70 5.46 8.39 0.68

Reach 1 71      5yr 14.38 75.56 76.59 76.80 0.007508 2.04 7.13 11.53 0.73

Reach 1 71      10yr 16.91 75.56 76.67 76.51 76.91 0.007601 2.17 8.13 13.38 0.75

Reach 1 71      25yr 19.25 75.56 76.74 76.58 77.00 0.007551 2.28 9.06 13.92 0.75

Reach 1 71      50yr 20.49 75.56 76.77 76.63 77.04 0.007460 2.32 9.58 14.22 0.75

Reach 1 71      100y 21.73 75.56 76.81 76.67 77.09 0.007407 2.37 10.08 14.52 0.76

Reach 1 71      100yr-NC 25.84 75.56 76.92 76.78 77.23 0.007189 2.51 11.83 17.78 0.76

Reach 1 71      Hazel 32.83 75.56 77.09 76.96 77.44 0.006948 2.70 15.25 22.88 0.76

Reach 1 71      350yr-NC 34.93 75.56 77.14 77.00 77.50 0.006663 2.72 16.56 23.58 0.75

Reach 1 32      2yr 9.30 75.35 76.20 76.31 0.005259 1.45 6.41 10.74 0.60

Reach 1 32      5yr 14.38 75.35 76.40 76.54 0.004910 1.66 8.72 12.16 0.60

Reach 1 32      10yr 16.91 75.35 76.50 76.65 0.004514 1.73 9.96 12.78 0.59

Reach 1 32      25yr 19.25 75.35 76.58 76.75 0.004328 1.80 11.02 13.24 0.59

Reach 1 32      50yr 20.49 75.35 76.63 76.80 0.004183 1.82 11.64 13.47 0.58

Reach 1 32      100y 21.73 75.35 76.67 76.84 0.004115 1.86 12.18 13.68 0.58

Reach 1 32      100yr-NC 25.84 75.35 76.80 76.99 0.003911 1.96 13.98 14.36 0.58

Reach 1 32      Hazel 32.83 75.35 76.96 77.20 0.004011 2.16 16.45 15.44 0.60

Reach 1 32      350yr-NC 34.93 75.35 77.02 77.26 0.003913 2.20 17.37 15.98 0.59

Reach 1 28      2yr 9.30 75.32 76.16 75.98 76.29 0.005678 1.55 6.01 9.60 0.62

Reach 1 28      5yr 14.38 75.32 76.33 76.15 76.51 0.006360 1.87 7.70 10.24 0.68

Reach 1 28      10yr 16.91 75.32 76.43 76.22 76.62 0.006021 1.96 8.66 10.58 0.68

Reach 1 28      25yr 19.25 75.32 76.50 76.29 76.71 0.006012 2.07 9.40 10.84 0.68

Reach 1 28      50yr 20.49 75.32 76.54 76.32 76.76 0.005869 2.10 9.86 11.00 0.68

Reach 1 28      100y 21.73 75.32 76.57 76.35 76.81 0.005896 2.15 10.23 11.12 0.69

Reach 1 28      100yr-NC 25.84 75.32 76.68 76.45 76.95 0.005861 2.30 11.49 11.55 0.70

Reach 1 28      Hazel 32.83 75.32 76.74 76.60 77.13 0.008014 2.78 12.14 11.78 0.82

Reach 1 28      350yr-NC 34.93 75.32 76.78 76.65 77.19 0.007994 2.85 12.67 11.95 0.83

Reach 1 24.175  Bridge

Reach 1 20      2yr 9.30 75.29 76.13 75.86 76.21 0.003424 1.24 7.47 11.34 0.49

Reach 1 20      5yr 14.38 75.29 76.15 76.01 76.33 0.007575 1.88 7.66 11.39 0.73

Reach 1 20      10yr 16.91 75.29 76.16 76.08 76.40 0.009897 2.17 7.81 11.42 0.84

Reach 1 20      25yr 19.25 75.29 76.18 76.13 76.47 0.012024 2.41 7.97 11.46 0.92

Reach 1 20      50yr 20.49 75.29 76.18 76.17 76.51 0.013088 2.54 8.08 11.49 0.97

Reach 1 20      100y 21.73 75.29 76.20 76.20 76.55 0.013919 2.64 8.23 11.52 1.00

Reach 1 20      100yr-NC 25.84 75.29 76.29 76.29 76.68 0.013373 2.80 9.26 11.90 1.00

Reach 1 20      Hazel 32.83 75.29 76.43 76.43 76.89 0.012548 3.02 10.98 12.51 0.99

Reach 1 20      350yr-NC 34.93 75.29 76.47 76.47 76.95 0.012381 3.08 11.48 12.69 0.99

Reach 1 17      2yr 9.30 75.21 76.13 76.20 0.002650 1.12 8.31 12.25 0.43

Reach 1 17      5yr 14.38 75.21 76.15 76.29 0.005891 1.69 8.51 12.34 0.65

Reach 1 17      10yr 16.91 75.21 76.16 76.35 0.007714 1.95 8.67 12.40 0.74

Reach 1 17      25yr 19.25 75.21 76.18 76.42 0.009386 2.17 8.86 12.47 0.82

Reach 1 17      50yr 20.49 75.21 76.19 76.11 76.45 0.010223 2.28 8.98 12.52 0.86

Reach 1 17      100y 21.73 75.21 76.20 76.13 76.49 0.011004 2.38 9.11 12.57 0.89

Reach 1 17      100yr-NC 25.84 75.21 76.24 76.23 76.60 0.013004 2.67 9.69 12.79 0.98

Reach 1 17      Hazel 32.83 75.21 76.36 76.36 76.80 0.012866 2.92 11.27 13.50 1.00

Reach 1 17      350yr-NC 34.93 75.21 76.40 76.40 76.85 0.012664 2.98 11.78 13.74 1.00

Reach 1 0       2yr 9.30 74.98 76.12 75.56 76.16 0.001083 0.84 11.31 17.25 0.29

Reach 1 0       5yr 14.38 74.98 76.13 75.72 76.21 0.002547 1.29 11.38 17.53 0.44

Reach 1 0       10yr 16.91 74.98 76.13 75.79 76.25 0.003487 1.51 11.43 17.70 0.52

Reach 1 0       25yr 19.25 74.98 76.13 75.85 76.28 0.004471 1.72 11.48 17.86 0.59

Reach 1 0       50yr 20.49 74.98 76.13 75.88 76.30 0.005035 1.82 11.51 17.95 0.62

Reach 1 0       100y 21.73 74.98 76.14 75.91 76.33 0.005626 1.93 11.54 18.04 0.66



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 1 0       100yr-NC 25.84 74.98 76.14 76.00 76.41 0.007779 2.28 11.64 18.37 0.77

Reach 1 0       Hazel 32.83 74.98 76.15 76.15 76.57 0.012098 2.86 11.82 18.92 0.97

Reach 1 0       350yr-NC 34.93 74.98 76.19 76.19 76.62 0.011895 2.92 12.56 20.54 0.97

Reach 1 -13.000 2yr 9.30 74.83 76.12 76.13 0.000326 0.51 35.91 63.67 0.16

Reach 1 -13.000 5yr 14.38 74.83 76.13 76.15 0.000762 0.79 36.24 63.74 0.25

Reach 1 -13.000 10yr 16.91 74.83 76.13 76.16 0.001038 0.92 36.45 63.79 0.29

Reach 1 -13.000 25yr 19.25 74.83 76.14 76.17 0.001323 1.04 36.68 63.84 0.32

Reach 1 -13.000 50yr 20.49 74.83 76.14 76.18 0.001484 1.10 36.82 63.87 0.34

Reach 1 -13.000 100y 21.73 74.83 76.14 76.19 0.001652 1.17 36.97 63.90 0.36

Reach 1 -13.000 100yr-NC 25.84 74.83 76.15 76.21 0.002246 1.37 37.53 64.02 0.42

Reach 1 -13.000 Hazel 32.83 74.83 76.17 76.26 0.003347 1.69 38.71 64.28 0.52

Reach 1 -13.000 350yr-NC 34.93 74.83 76.17 76.28 0.003682 1.78 39.13 64.37 0.55

Reach 1 -26     2yr 9.30 74.63 76.12 76.13 0.000164 0.36 53.13 89.30 0.11

Reach 1 -26     5yr 14.38 74.63 76.13 76.14 0.000382 0.55 53.61 89.34 0.17

Reach 1 -26     10yr 16.91 74.63 76.13 76.15 0.000520 0.65 53.93 89.36 0.20

Reach 1 -26     25yr 19.25 74.63 76.14 76.15 0.000662 0.73 54.28 89.39 0.23

Reach 1 -26     50yr 20.49 74.63 76.14 76.16 0.000743 0.77 54.48 89.41 0.24

Reach 1 -26     100y 21.73 74.63 76.14 76.16 0.000826 0.82 54.70 89.43 0.26

Reach 1 -26     100yr-NC 25.84 74.63 76.15 76.18 0.001122 0.96 55.53 89.60 0.30

Reach 1 -26     Hazel 32.83 74.63 76.17 76.21 0.001658 1.18 57.34 89.78 0.37

Reach 1 -26     350yr-NC 34.93 74.63 76.18 76.22 0.001819 1.24 57.99 89.84 0.38

Reach 1 -50     2yr 9.30 74.64 76.12 75.27 76.12 0.000138 0.37 55.70 82.69 0.11

Reach 1 -50     5yr 14.38 74.64 76.12 75.50 76.13 0.000330 0.57 55.70 82.69 0.17

Reach 1 -50     10yr 16.91 74.64 76.12 75.56 76.13 0.000456 0.67 55.70 82.69 0.20

Reach 1 -50     25yr 19.25 74.64 76.12 75.65 76.14 0.000591 0.77 55.70 82.69 0.22

Reach 1 -50     50yr 20.49 74.64 76.12 75.66 76.14 0.000669 0.82 55.70 82.69 0.24

Reach 1 -50     100y 21.73 74.64 76.12 75.67 76.14 0.000753 0.86 55.70 82.69 0.25

Reach 1 -50     100yr-NC 25.84 74.64 76.12 75.75 76.15 0.001064 1.03 55.70 82.69 0.30

Reach 1 -50     Hazel 32.83 74.64 76.12 75.81 76.17 0.001718 1.31 55.70 82.69 0.38

Reach 1 -50     350yr-NC 34.93 74.64 76.12 75.83 76.18 0.001945 1.39 55.70 82.69 0.40



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 1 0       350yr-NC 34.93 74.98 76.19 76.19 76.62 0.011895 2.92 12.56 20.54 0.97

Reach 1 -13.000 2yr 9.30 74.83 76.12 76.13 0.000326 0.51 35.91 63.67 0.16

Reach 1 -13.000 5yr 14.38 74.83 76.13 76.15 0.000762 0.79 36.24 63.74 0.25

Reach 1 -13.000 10yr 16.91 74.83 76.13 76.16 0.001038 0.92 36.45 63.79 0.29

Reach 1 -13.000 25yr 19.25 74.83 76.14 76.17 0.001323 1.04 36.68 63.84 0.32

Reach 1 -13.000 50yr 20.49 74.83 76.14 76.18 0.001484 1.10 36.82 63.87 0.34

Reach 1 -13.000 100y 21.73 74.83 76.14 76.19 0.001652 1.17 36.97 63.90 0.36

Reach 1 -13.000 100yr-NC 25.84 74.83 76.15 76.21 0.002246 1.37 37.53 64.02 0.42

Reach 1 -13.000 Hazel 32.83 74.83 76.17 76.26 0.003347 1.69 38.71 64.28 0.52

Reach 1 -13.000 HazelCC 42.02 74.83 76.20 76.34 0.004773 2.06 40.81 64.77 0.62

Reach 1 -13.000 350yr-NC 34.93 74.83 76.17 76.28 0.003682 1.78 39.13 64.37 0.55

Reach 1 -26     2yr 9.30 74.63 76.12 76.13 0.000164 0.36 53.13 89.30 0.11

Reach 1 -26     5yr 14.38 74.63 76.13 76.14 0.000382 0.55 53.61 89.34 0.17

Reach 1 -26     10yr 16.91 74.63 76.13 76.15 0.000520 0.65 53.93 89.36 0.20

Reach 1 -26     25yr 19.25 74.63 76.14 76.15 0.000662 0.73 54.28 89.39 0.23

Reach 1 -26     50yr 20.49 74.63 76.14 76.16 0.000743 0.77 54.48 89.41 0.24

Reach 1 -26     100y 21.73 74.63 76.14 76.16 0.000826 0.82 54.70 89.43 0.26

Reach 1 -26     100yr-NC 25.84 74.63 76.15 76.18 0.001122 0.96 55.53 89.60 0.30

Reach 1 -26     Hazel 32.83 74.63 76.17 76.21 0.001658 1.18 57.34 89.78 0.37

Reach 1 -26     HazelCC 42.02 74.63 76.21 76.27 0.002335 1.43 60.57 90.09 0.44

Reach 1 -26     350yr-NC 34.93 74.63 76.18 76.22 0.001819 1.24 57.99 89.84 0.38

Reach 1 -50     2yr 9.30 74.64 76.12 75.27 76.12 0.000138 0.37 55.70 82.69 0.11

Reach 1 -50     5yr 14.38 74.64 76.12 75.50 76.13 0.000330 0.57 55.70 82.69 0.17

Reach 1 -50     10yr 16.91 74.64 76.12 75.56 76.13 0.000456 0.67 55.70 82.69 0.20

Reach 1 -50     25yr 19.25 74.64 76.12 75.65 76.14 0.000591 0.77 55.70 82.69 0.22

Reach 1 -50     50yr 20.49 74.64 76.12 75.66 76.14 0.000669 0.82 55.70 82.69 0.24

Reach 1 -50     100y 21.73 74.64 76.12 75.67 76.14 0.000753 0.86 55.70 82.69 0.25

Reach 1 -50     100yr-NC 25.84 74.64 76.12 75.75 76.15 0.001064 1.03 55.70 82.69 0.30

Reach 1 -50     Hazel 32.83 74.64 76.12 75.81 76.17 0.001718 1.31 55.70 82.69 0.38

Reach 1 -50     HazelCC 42.02 74.64 76.12 75.89 76.20 0.002815 1.67 55.70 82.69 0.49

Reach 1 -50     350yr-NC 34.93 74.64 76.12 75.83 76.18 0.001945 1.39 55.70 82.69 0.40



APPENDIX D2  
Dunbarton Creek 

 

 

  



  

HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1

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)  

Reach 1 3111    2yr 0.68 122.49 122.65 122.65 122.71 0.024945 1.09 0.62 5.24 1.01

Reach 1 3111    5yr 1.23 122.49 122.71 122.71 122.79 0.022413 1.30 0.95 5.61 1.01

Reach 1 3111    10yr 1.59 122.49 122.74 122.74 122.84 0.021309 1.40 1.14 5.77 1.01

Reach 1 3111    25yr 2.11 122.49 122.78 122.78 122.90 0.020095 1.53 1.38 5.97 1.01

Reach 1 3111    50yr 2.55 122.49 122.81 122.81 122.95 0.019109 1.63 1.58 6.14 1.00

Reach 1 3111    100y 3.00 122.49 122.85 122.85 122.99 0.018109 1.71 1.77 6.31 1.00

Reach 1 3111    100yr-NC 3.54 122.49 122.88 122.88 123.05 0.017467 1.80 2.00 6.49 1.00

Reach 1 3111    Hazel 3.19 122.49 122.86 122.86 123.01 0.017967 1.74 1.85 6.37 1.00

Reach 1 3111    350yr-NC 5.11 122.49 122.97 122.97 123.18 0.015878 2.03 2.62 7.00 0.99

Reach 1 3102    2yr 0.68 122.02 122.21 122.21 122.27 0.023631 1.16 0.58 4.25 1.00

Reach 1 3102    5yr 1.23 122.02 122.27 122.27 122.37 0.021457 1.37 0.90 4.70 1.01

Reach 1 3102    10yr 1.59 122.02 122.31 122.31 122.42 0.020568 1.47 1.08 4.94 1.01

Reach 1 3102    25yr 2.11 122.02 122.36 122.36 122.49 0.019430 1.61 1.32 5.23 1.01

Reach 1 3102    50yr 2.55 122.02 122.40 122.40 122.54 0.018418 1.71 1.51 5.46 1.00

Reach 1 3102    100y 3.00 122.02 122.43 122.43 122.59 0.017751 1.80 1.69 5.67 1.00

Reach 1 3102    100yr-NC 3.54 122.02 122.47 122.47 122.65 0.016734 1.89 1.93 5.93 0.99

Reach 1 3102    Hazel 3.19 122.02 122.44 122.44 122.61 0.017302 1.83 1.78 5.77 1.00

Reach 1 3102    350yr-NC 5.11 122.02 122.57 122.57 122.80 0.015352 2.12 2.55 6.48 0.99

Reach 1 3079    2yr 0.68 120.85 121.05 121.05 121.11 0.026508 1.19 0.75 6.43 1.05

Reach 1 3079    5yr 1.23 120.85 121.11 121.11 121.19 0.025199 1.39 1.18 7.65 1.07

Reach 1 3079    10yr 1.59 120.85 121.14 121.14 121.24 0.024480 1.52 1.42 8.20 1.08

Reach 1 3079    25yr 2.11 120.85 121.20 121.20 121.30 0.017830 1.54 1.94 9.28 0.96

Reach 1 3079    50yr 2.55 120.85 121.21 121.21 121.34 0.021523 1.76 2.07 9.55 1.07

Reach 1 3079    100y 3.00 120.85 121.26 121.26 121.39 0.016865 1.74 2.61 11.15 0.97

Reach 1 3079    100yr-NC 3.54 120.85 121.29 121.29 121.43 0.016506 1.83 2.97 11.36 0.98

Reach 1 3079    Hazel 3.19 120.85 121.27 121.27 121.40 0.016884 1.78 2.73 11.22 0.98

Reach 1 3079    350yr-NC 5.11 120.85 121.34 121.34 121.55 0.022754 2.31 3.45 12.54 1.17

Reach 1 3037    2yr 0.68 119.05 119.28 119.28 119.34 0.021272 1.12 0.67 6.83 0.95

Reach 1 3037    5yr 1.23 119.05 119.35 119.35 119.42 0.018628 1.27 1.21 9.20 0.93

Reach 1 3037    10yr 1.59 119.05 119.38 119.38 119.46 0.019102 1.37 1.51 10.06 0.96

Reach 1 3037    25yr 2.11 119.05 119.41 119.41 119.51 0.018479 1.49 1.91 11.43 0.97

Reach 1 3037    50yr 2.55 119.05 119.45 119.45 119.55 0.016103 1.53 2.35 13.79 0.92

Reach 1 3037    100y 3.00 119.05 119.48 119.48 119.59 0.015528 1.60 2.75 15.96 0.92

Reach 1 3037    100yr-NC 3.54 119.05 119.51 119.51 119.62 0.014506 1.65 3.32 19.52 0.91

Reach 1 3037    Hazel 3.19 119.05 119.49 119.49 119.60 0.015039 1.61 2.96 17.36 0.91

Reach 1 3037    350yr-NC 5.11 119.05 119.58 119.58 119.71 0.012923 1.78 5.01 23.66 0.88

Reach 1 2927    2yr 0.68 113.42 113.62 113.62 113.69 0.023892 1.19 0.57 4.01 1.01

Reach 1 2927    5yr 1.23 113.42 113.69 113.69 113.79 0.021466 1.40 0.88 4.47 1.01

Reach 1 2927    10yr 1.59 113.42 113.73 113.73 113.84 0.020535 1.51 1.05 4.61 1.01

Reach 1 2927    25yr 2.11 113.42 113.78 113.78 113.92 0.019524 1.63 1.29 4.81 1.01

Reach 1 2927    50yr 2.55 113.42 113.82 113.82 113.97 0.018977 1.72 1.48 4.96 1.01

Reach 1 2927    100y 3.00 113.42 113.85 113.85 114.02 0.018498 1.80 1.66 5.10 1.01

Reach 1 2927    100yr-NC 3.54 113.42 113.90 113.90 114.08 0.017934 1.88 1.88 5.25 1.01

Reach 1 2927    Hazel 3.19 113.42 113.87 113.87 114.04 0.018321 1.83 1.74 5.15 1.01

Reach 1 2927    350yr-NC 5.11 113.42 114.83 114.85 0.000452 0.65 8.60 9.89 0.19

Reach 1 2877    2yr 0.68 111.06 111.23 111.23 111.27 0.032094 0.80 0.85 13.55 1.03

Reach 1 2877    5yr 1.23 111.06 111.51 111.51 0.000283 0.21 5.92 20.71 0.12

Reach 1 2877    10yr 1.59 111.06 111.68 111.68 0.000108 0.17 9.49 22.19 0.08

Reach 1 2877    25yr 2.11 111.06 111.90 111.90 0.000048 0.14 14.75 23.82 0.06

Reach 1 2877    50yr 2.55 111.06 112.10 112.10 0.000029 0.13 19.42 24.89 0.05

Reach 1 2877    100y 3.00 111.06 112.41 112.42 0.000013 0.11 27.70 27.33 0.03

Reach 1 2877    100yr-NC 3.54 111.06 112.64 112.64 0.000010 0.11 34.26 29.98 0.03

Reach 1 2877    Hazel 3.19 111.06 112.58 112.58 0.000009 0.10 32.44 29.32 0.03

Reach 1 2877    350yr-NC 5.11 111.06 114.84 114.84 0.000001 0.05 133.68 65.38 0.01

Reach 1 2851    2yr 0.68 110.36 111.22 110.63 111.22 0.000134 0.24 2.84 11.45 0.10

Reach 1 2851    5yr 1.23 110.36 111.50 110.73 111.51 0.000130 0.30 4.09 14.62 0.10

Reach 1 2851    10yr 1.59 110.36 111.67 110.78 111.67 0.000126 0.33 4.81 16.91 0.10

Reach 1 2851    25yr 2.11 110.36 111.89 110.84 111.90 0.000118 0.36 5.81 18.89 0.10

Reach 1 2851    50yr 2.55 110.36 112.09 110.89 112.09 0.000110 0.38 6.65 20.60 0.10

Reach 1 2851    100y 3.00 110.36 112.41 110.94 112.41 0.000080 0.37 8.06 22.56 0.09

Reach 1 2851    100yr-NC 3.54 110.36 112.63 110.98 112.64 0.000076 0.39 9.06 23.80 0.09

Reach 1 2851    Hazel 3.19 110.36 112.57 110.95 112.58 0.000068 0.36 8.80 23.53 0.08

Reach 1 2851    350yr-NC 5.11 110.36 114.84 111.09 114.84 0.000014 0.27 18.75 36.88 0.04

Reach 1 2831.5  Culvert

Reach 1 2812    2yr 0.68 108.55 108.80 108.80 108.87 0.024236 1.16 0.59 4.38 1.01

Reach 1 2812    5yr 1.23 108.55 108.87 108.87 108.96 0.021671 1.31 0.94 5.37 1.00

Reach 1 2812    10yr 1.59 108.55 108.91 108.91 109.01 0.021165 1.40 1.14 5.76 1.01

Reach 1 2812    25yr 2.11 108.55 108.95 108.95 109.07 0.019849 1.49 1.42 6.27 1.00

Reach 1 2812    50yr 2.55 108.55 108.99 108.99 109.11 0.019051 1.56 1.63 6.49 0.99

Reach 1 2812    100y 3.00 108.55 109.04 109.02 109.16 0.013678 1.51 2.00 6.84 0.87

Reach 1 2812    100yr-NC 3.54 108.55 109.25 109.05 109.31 0.003230 1.04 3.55 7.70 0.46



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 2812    Hazel 3.19 108.55 109.27 109.03 109.32 0.002305 0.90 3.70 7.80 0.39

Reach 1 2812    350yr-NC 5.11 108.55 109.48 109.14 109.53 0.002003 1.04 5.35 8.40 0.39

Reach 1 2803    2yr 1.13 108.21 108.52 108.52 108.61 0.022518 1.32 0.85 4.92 1.01

Reach 1 2803    5yr 1.69 108.21 108.58 108.58 108.69 0.020978 1.48 1.14 5.26 1.01

Reach 1 2803    10yr 2.08 108.21 108.61 108.61 108.74 0.020067 1.56 1.33 5.48 1.01

Reach 1 2803    25yr 2.64 108.21 108.66 108.66 108.80 0.019385 1.68 1.57 5.66 1.01

Reach 1 2803    50yr 3.61 108.21 108.72 108.72 108.90 0.017854 1.86 1.95 5.86 1.01

Reach 1 2803    100y 4.65 108.21 108.79 108.79 108.99 0.016691 2.01 2.34 6.05 1.00

Reach 1 2803    100yr-NC 6.92 108.21 108.91 108.91 109.18 0.015039 2.29 3.12 6.41 1.00

Reach 1 2803    Hazel 7.05 108.21 108.92 108.92 109.19 0.014962 2.30 3.17 6.43 1.00

Reach 1 2803    350yr-NC 10.02 108.21 109.06 109.06 109.40 0.013691 2.57 4.12 6.84 0.99

Reach 1 2711    2yr 1.13 105.59 105.99 106.03 0.005714 0.91 1.24 4.44 0.55

Reach 1 2711    5yr 1.69 105.59 106.07 106.13 0.006107 1.06 1.60 4.76 0.58

Reach 1 2711    10yr 2.08 105.59 106.12 106.18 0.006247 1.14 1.83 4.96 0.60

Reach 1 2711    25yr 2.64 105.59 106.17 106.25 0.006621 1.26 2.10 5.18 0.62

Reach 1 2711    50yr 3.61 105.59 106.25 106.35 0.007072 1.45 2.50 5.49 0.66

Reach 1 2711    100y 4.65 105.59 106.29 106.20 106.44 0.008622 1.71 2.76 5.64 0.74

Reach 1 2711    100yr-NC 6.92 105.59 106.38 106.33 106.62 0.011220 2.16 3.29 5.92 0.87

Reach 1 2711    Hazel 7.05 105.59 106.37 106.34 106.63 0.012685 2.26 3.20 5.88 0.92

Reach 1 2711    350yr-NC 10.02 105.59 106.49 106.49 106.85 0.013616 2.65 3.96 6.27 0.99

Reach 1 2601    2yr 1.13 104.61 104.84 104.84 104.92 0.022413 1.29 0.88 5.26 1.01

Reach 1 2601    5yr 1.69 104.61 104.89 104.89 105.00 0.020584 1.43 1.18 5.66 1.00

Reach 1 2601    10yr 2.08 104.61 104.93 104.93 105.04 0.020323 1.49 1.40 6.25 1.01

Reach 1 2601    25yr 2.64 104.61 104.97 104.97 105.10 0.018910 1.60 1.66 6.95 1.00

Reach 1 2601    50yr 3.61 104.61 105.03 105.03 105.19 0.017445 1.76 2.12 8.00 0.99

Reach 1 2601    100y 4.65 104.61 105.11 105.11 105.27 0.013495 1.79 3.01 13.26 0.90

Reach 1 2601    100yr-NC 6.92 104.61 105.23 105.23 105.40 0.010679 1.91 5.34 25.95 0.84

Reach 1 2601    Hazel 7.05 104.61 105.25 105.25 105.41 0.009386 1.83 5.91 26.23 0.79

Reach 1 2601    350yr-NC 10.02 104.61 105.35 105.35 105.52 0.009125 2.02 8.55 28.43 0.80

Reach 1 2496    2yr 1.13 102.73 103.18 103.08 103.22 0.005851 0.90 1.26 4.70 0.55

Reach 1 2496    5yr 1.69 102.73 103.26 103.15 103.31 0.006173 1.04 1.63 5.01 0.58

Reach 1 2496    10yr 2.08 102.73 103.30 103.19 103.37 0.006366 1.12 1.85 5.20 0.60

Reach 1 2496    25yr 2.64 102.73 103.36 103.24 103.43 0.006685 1.24 2.14 5.48 0.63

Reach 1 2496    50yr 3.61 102.73 103.43 103.31 103.53 0.007073 1.42 2.57 5.95 0.66

Reach 1 2496    100y 4.65 102.73 103.50 103.38 103.63 0.007479 1.60 2.98 6.23 0.69

Reach 1 2496    100yr-NC 6.92 102.73 103.62 103.52 103.81 0.008250 1.92 3.77 6.78 0.76

Reach 1 2496    Hazel 7.05 102.73 103.63 103.52 103.82 0.008292 1.94 3.82 6.81 0.76

Reach 1 2496    350yr-NC 10.02 102.73 103.76 103.67 104.02 0.008952 2.28 4.78 7.64 0.81

Reach 1 2363    2yr 1.13 101.48 101.77 101.77 101.85 0.022705 1.29 0.88 5.32 1.01

Reach 1 2363    5yr 1.69 101.48 101.82 101.82 101.92 0.021086 1.43 1.18 5.78 1.01

Reach 1 2363    10yr 2.08 101.48 101.85 101.85 101.97 0.020314 1.53 1.36 6.00 1.01

Reach 1 2363    25yr 2.64 101.48 101.89 101.89 102.03 0.018920 1.64 1.62 6.28 1.00

Reach 1 2363    50yr 3.61 101.48 101.96 101.96 102.12 0.017382 1.82 2.04 6.73 1.00

Reach 1 2363    100y 4.65 101.48 102.02 102.02 102.22 0.016100 1.96 2.48 7.22 0.99

Reach 1 2363    100yr-NC 6.92 101.48 102.14 102.14 102.39 0.014297 2.21 3.42 8.06 0.97

Reach 1 2363    Hazel 7.05 101.48 102.15 102.15 102.40 0.014228 2.22 3.47 8.09 0.97

Reach 1 2363    350yr-NC 10.02 101.48 102.28 102.28 102.58 0.013237 2.48 4.58 8.66 0.97

Reach 1 2255    2yr 1.13 99.80 100.40 100.44 0.003528 0.86 1.31 3.33 0.44

Reach 1 2255    5yr 1.69 99.80 100.50 100.55 0.004273 1.03 1.64 3.68 0.49

Reach 1 2255    10yr 2.08 99.80 100.55 100.62 0.004703 1.12 1.85 3.89 0.52

Reach 1 2255    25yr 2.64 99.80 100.62 100.70 0.005203 1.24 2.13 4.15 0.55

Reach 1 2255    50yr 3.61 99.80 100.72 100.51 100.82 0.006229 1.40 2.71 10.06 0.61

Reach 1 2255    100y 4.65 99.80 100.79 100.60 100.91 0.006766 1.56 3.42 10.78 0.65

Reach 1 2255    100yr-NC 6.92 99.80 100.90 100.82 101.07 0.007714 1.88 4.73 12.49 0.71

Reach 1 2255    Hazel 7.05 99.80 100.91 100.83 101.08 0.007771 1.89 4.79 12.57 0.72

Reach 1 2255    350yr-NC 10.02 99.80 101.02 100.97 101.24 0.008859 2.22 6.27 14.19 0.78

Reach 1 2160    2yr 1.13 99.70 100.07 99.98 100.08 0.003972 0.55 2.06 12.21 0.43

Reach 1 2160    5yr 1.69 99.70 100.11 100.13 0.004414 0.65 2.60 12.89 0.46

Reach 1 2160    10yr 2.08 99.70 100.13 100.16 0.004693 0.71 2.93 13.35 0.48

Reach 1 2160    25yr 2.64 99.70 100.16 100.19 0.005197 0.80 3.31 13.72 0.52

Reach 1 2160    50yr 3.61 99.70 100.21 100.25 0.005457 0.92 3.95 14.09 0.55

Reach 1 2160    100y 4.65 99.70 100.25 100.30 0.005680 1.03 4.56 14.45 0.57

Reach 1 2160    100yr-NC 6.92 99.70 100.34 100.41 0.005858 1.21 5.82 15.09 0.60

Reach 1 2160    Hazel 7.05 99.70 100.34 100.42 0.005856 1.22 5.89 15.12 0.60

Reach 1 2160    350yr-NC 10.02 99.70 100.44 100.54 0.005796 1.40 7.44 16.08 0.62

Reach 1 2065    2yr 1.13 99.03 99.30 99.29 99.35 0.020605 1.03 1.09 8.58 0.93

Reach 1 2065    5yr 1.69 99.03 99.35 99.33 99.41 0.016015 1.10 1.54 9.17 0.85

Reach 1 2065    10yr 2.08 99.03 99.38 99.35 99.44 0.013948 1.12 1.85 9.55 0.82

Reach 1 2065    25yr 2.64 99.03 99.42 99.38 99.49 0.011395 1.16 2.29 9.95 0.76

Reach 1 2065    50yr 3.61 99.03 99.48 99.43 99.56 0.010024 1.26 2.89 10.44 0.74

Reach 1 2065    100y 4.65 99.03 99.54 99.47 99.63 0.008933 1.35 3.53 10.94 0.72



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 2065    100yr-NC 6.92 99.03 99.65 99.56 99.77 0.007823 1.51 4.81 12.06 0.71

Reach 1 2065    Hazel 7.05 99.03 99.66 99.57 99.78 0.007788 1.52 4.88 12.12 0.71

Reach 1 2065    350yr-NC 10.02 99.03 99.78 99.93 0.007130 1.70 6.45 13.44 0.70

Reach 1 1967    2yr 1.13 97.80 98.35 98.39 0.005650 0.93 1.22 4.11 0.55

Reach 1 1967    5yr 1.69 97.80 98.44 98.49 0.006051 1.04 1.62 4.87 0.58

Reach 1 1967    10yr 2.08 97.80 98.49 98.55 0.006365 1.09 1.90 5.50 0.59

Reach 1 1967    25yr 2.64 97.80 98.53 98.41 98.61 0.007266 1.24 2.14 6.22 0.64

Reach 1 1967    50yr 3.61 97.80 98.60 98.50 98.70 0.007722 1.42 2.62 7.64 0.68

Reach 1 1967    100y 4.65 97.80 98.66 98.57 98.79 0.008215 1.60 3.12 9.05 0.72

Reach 1 1967    100yr-NC 6.92 97.80 98.78 98.70 98.95 0.008754 1.89 4.30 11.79 0.77

Reach 1 1967    Hazel 7.05 97.80 98.78 98.71 98.96 0.008765 1.91 4.38 12.03 0.77

Reach 1 1967    350yr-NC 10.02 97.80 98.90 98.86 99.13 0.009245 2.20 6.02 15.46 0.81

Reach 1 1911    2yr 1.13 97.35 97.71 97.71 97.83 0.021007 1.50 0.75 3.34 1.01

Reach 1 1911    5yr 1.69 97.35 97.80 97.80 97.93 0.018684 1.60 1.09 5.00 0.98

Reach 1 1911    10yr 2.08 97.35 97.85 97.85 97.98 0.017918 1.63 1.38 7.07 0.97

Reach 1 1911    25yr 2.64 97.35 97.91 97.91 98.04 0.014323 1.66 1.91 9.69 0.90

Reach 1 1911    50yr 3.61 97.35 97.98 97.98 98.13 0.013452 1.81 2.62 10.65 0.90

Reach 1 1911    100y 4.65 97.35 98.04 98.04 98.21 0.012816 1.95 3.33 11.49 0.90

Reach 1 1911    100yr-NC 6.92 97.35 98.15 98.15 98.36 0.012515 2.21 4.68 12.64 0.92

Reach 1 1911    Hazel 7.05 97.35 98.16 98.16 98.37 0.012540 2.22 4.74 12.69 0.92

Reach 1 1911    350yr-NC 10.02 97.35 98.28 98.28 98.53 0.012318 2.49 6.34 13.95 0.94

Reach 1 1854    2yr 1.13 95.55 96.02 95.99 96.09 0.014341 1.13 1.00 5.13 0.82

Reach 1 1854    5yr 1.69 95.55 96.09 96.07 96.16 0.018542 1.20 1.41 8.09 0.92

Reach 1 1854    10yr 2.08 95.55 96.15 96.10 96.21 0.011388 1.07 1.95 9.30 0.74

Reach 1 1854    25yr 2.64 95.55 96.24 96.14 96.28 0.006258 0.91 2.91 11.26 0.57

Reach 1 1854    50yr 3.61 95.55 96.37 96.19 96.41 0.002915 0.81 4.65 14.99 0.42

Reach 1 1854    100y 4.65 95.55 96.60 96.24 96.62 0.000958 0.63 8.57 19.00 0.26

Reach 1 1854    100yr-NC 6.92 95.55 97.27 96.32 97.28 0.000141 0.40 24.02 25.52 0.11

Reach 1 1854    Hazel 7.05 95.55 97.38 96.33 97.39 0.000107 0.37 26.92 26.21 0.10

Reach 1 1854    350yr-NC 10.02 95.55 98.05 96.42 98.05 0.000048 0.32 49.23 48.07 0.07

Reach 1 1847    2yr 1.13 95.65 95.93 95.91 95.97 0.014491 0.88 1.28 9.75 0.78

Reach 1 1847    5yr 1.69 95.65 96.07 95.95 96.09 0.003376 0.63 2.67 11.24 0.42

Reach 1 1847    10yr 2.08 95.65 96.14 95.97 96.16 0.002220 0.59 3.51 11.94 0.35

Reach 1 1847    25yr 2.64 95.65 96.23 96.00 96.25 0.001431 0.57 4.67 12.65 0.29

Reach 1 1847    50yr 3.61 95.65 96.37 96.05 96.39 0.000969 0.57 6.39 13.48 0.25

Reach 1 1847    100y 4.65 95.65 96.60 96.09 96.61 0.000472 0.51 9.40 14.55 0.19

Reach 1 1847    100yr-NC 6.92 95.65 97.27 96.17 97.28 0.000118 0.39 18.70 17.30 0.10

Reach 1 1847    Hazel 7.05 95.65 97.38 96.18 97.39 0.000095 0.37 20.25 18.08 0.09

Reach 1 1847    350yr-NC 10.02 95.65 98.05 96.26 98.05 0.000048 0.33 37.51 52.04 0.07

Reach 1 1817.6  Culvert

Reach 1 1741    2yr 1.13 95.36 95.80 95.74 95.83 0.008220 0.81 1.70 11.95 0.61

Reach 1 1741    5yr 1.69 95.36 95.90 95.78 95.92 0.003682 0.72 3.13 16.78 0.44

Reach 1 1741    10yr 2.08 95.36 95.96 95.82 95.98 0.002638 0.70 4.09 17.71 0.39

Reach 1 1741    25yr 2.64 95.36 96.04 95.84 96.06 0.002031 0.70 5.32 19.24 0.35

Reach 1 1741    50yr 3.61 95.36 96.08 95.90 96.11 0.002575 0.85 6.16 19.99 0.40

Reach 1 1741    100y 4.65 95.36 96.13 95.94 96.17 0.002992 0.97 6.96 20.18 0.44

Reach 1 1741    100yr-NC 6.92 95.36 96.21 96.02 96.27 0.003798 1.21 8.40 20.50 0.51

Reach 1 1741    Hazel 7.05 95.36 96.28 96.02 96.33 0.002585 1.08 9.66 20.86 0.43

Reach 1 1741    350yr-NC 10.02 95.36 96.41 96.12 96.47 0.002646 1.24 12.09 21.64 0.44

Reach 1 1731    2yr 2.29 95.36 95.73 95.77 0.005020 0.85 3.12 12.93 0.52

Reach 1 1731    5yr 3.74 95.36 95.81 95.86 0.006004 1.04 4.24 15.16 0.58

Reach 1 1731    10yr 4.79 95.36 95.86 95.92 0.006427 1.18 4.95 16.80 0.62

Reach 1 1731    25yr 6.25 95.36 95.91 95.99 0.006840 1.33 5.92 18.53 0.65

Reach 1 1731    50yr 7.45 95.36 95.95 96.04 0.006932 1.42 6.70 18.94 0.66

Reach 1 1731    100y 8.69 95.36 95.99 96.10 0.006957 1.51 7.48 19.33 0.68

Reach 1 1731    100yr-NC 11.24 95.36 96.07 96.19 0.006826 1.65 9.06 19.95 0.69

Reach 1 1731    Hazel 12.89 95.36 96.12 96.25 0.006638 1.72 10.08 20.26 0.69

Reach 1 1731    350yr-NC 17.20 95.36 96.25 96.40 0.006030 1.85 12.77 21.04 0.67

Reach 1 1693    2yr 2.29 95.16 95.57 95.59 0.004048 0.67 4.19 23.00 0.45

Reach 1 1693    5yr 3.74 95.16 95.65 95.67 0.003773 0.79 5.99 23.53 0.46

Reach 1 1693    10yr 4.79 95.16 95.69 95.73 0.003645 0.86 7.15 23.85 0.46

Reach 1 1693    25yr 6.25 95.16 95.76 95.80 0.003403 0.93 8.73 24.28 0.46

Reach 1 1693    50yr 7.45 95.16 95.81 95.85 0.003236 0.98 9.96 24.61 0.46

Reach 1 1693    100y 8.69 95.16 95.86 95.91 0.003082 1.02 11.21 24.94 0.45

Reach 1 1693    100yr-NC 11.24 95.16 95.96 96.01 0.002803 1.10 13.70 25.49 0.45

Reach 1 1693    Hazel 12.89 95.16 96.02 96.08 0.002639 1.13 15.29 25.82 0.44

Reach 1 1693    350yr-NC 17.20 95.16 96.18 96.24 0.002309 1.21 19.35 26.73 0.42

Reach 1 1600    2yr 2.29 94.55 95.14 95.17 0.004971 0.84 2.71 10.67 0.52

Reach 1 1600    5yr 3.74 94.55 95.24 95.29 0.004507 0.99 3.93 12.45 0.52

Reach 1 1600    10yr 4.79 94.55 95.31 95.36 0.004265 1.08 4.77 13.28 0.52



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 1600    25yr 6.25 94.55 95.39 95.46 0.003977 1.17 5.92 14.20 0.51

Reach 1 1600    50yr 7.45 94.55 95.45 95.53 0.003775 1.23 6.85 14.78 0.51

Reach 1 1600    100y 8.69 94.55 95.52 95.60 0.003557 1.28 7.83 15.29 0.50

Reach 1 1600    100yr-NC 11.24 94.55 95.64 95.73 0.003273 1.37 9.73 16.18 0.50

Reach 1 1600    Hazel 12.89 94.55 95.71 95.81 0.003167 1.43 10.89 16.79 0.50

Reach 1 1600    350yr-NC 17.20 94.55 95.88 96.00 0.002903 1.55 13.93 18.29 0.49

Reach 1 1564    2yr 2.29 94.49 94.93 94.98 0.005801 0.97 2.37 7.94 0.56

Reach 1 1564    5yr 3.74 94.49 95.05 95.11 0.005471 1.13 3.33 8.71 0.57

Reach 1 1564    10yr 4.79 94.49 95.12 95.20 0.005086 1.22 3.98 9.19 0.57

Reach 1 1564    25yr 6.25 94.49 95.21 95.30 0.004796 1.33 4.83 9.78 0.57

Reach 1 1564    50yr 7.45 94.49 95.27 95.37 0.004729 1.42 5.46 10.19 0.57

Reach 1 1564    100y 8.69 94.49 95.34 95.45 0.004489 1.48 6.18 10.64 0.57

Reach 1 1564    100yr-NC 11.24 94.49 95.46 95.59 0.004399 1.63 7.45 11.30 0.58

Reach 1 1564    Hazel 12.89 94.49 95.52 95.67 0.004480 1.72 8.16 11.64 0.59

Reach 1 1564    350yr-NC 17.20 94.49 95.68 95.86 0.004428 1.92 10.09 12.45 0.61

Reach 1 1475    2yr 2.29 93.88 94.55 94.36 94.58 0.003460 0.85 2.70 7.38 0.45

Reach 1 1475    5yr 3.74 93.88 94.68 94.47 94.73 0.003387 1.02 3.73 9.24 0.46

Reach 1 1475    10yr 4.79 93.88 94.74 94.53 94.81 0.003759 1.16 4.26 11.92 0.50

Reach 1 1475    25yr 6.25 93.88 94.81 94.60 94.90 0.004285 1.34 4.95 14.04 0.54

Reach 1 1475    50yr 7.45 93.88 94.87 94.65 94.98 0.004241 1.43 5.77 17.24 0.55

Reach 1 1475    100y 8.69 93.88 94.90 94.71 95.03 0.005030 1.59 6.14 18.03 0.60

Reach 1 1475    100yr-NC 11.24 93.88 94.98 94.81 95.15 0.005674 1.82 7.36 20.15 0.65

Reach 1 1475    Hazel 12.89 93.88 95.05 94.86 95.22 0.005598 1.90 8.39 21.32 0.66

Reach 1 1475    350yr-NC 17.20 93.88 95.14 95.04 95.38 0.006728 2.23 9.99 22.91 0.73

Reach 1 1389    2yr 2.29 93.34 93.90 93.86 94.03 0.014602 1.62 1.41 4.18 0.89

Reach 1 1389    5yr 3.74 93.34 94.05 94.02 94.21 0.012988 1.75 2.36 14.77 0.87

Reach 1 1389    10yr 4.79 93.34 94.13 94.13 94.28 0.010917 1.78 3.70 18.66 0.82

Reach 1 1389    25yr 6.25 93.34 94.22 94.22 94.36 0.009313 1.83 5.49 25.51 0.77

Reach 1 1389    50yr 7.45 93.34 94.24 94.24 94.42 0.010677 2.02 6.19 26.32 0.83

Reach 1 1389    100y 8.69 93.34 94.32 94.32 94.48 0.008292 1.94 8.68 35.13 0.75

Reach 1 1389    100yr-NC 11.24 93.34 94.40 94.40 94.56 0.008271 2.07 11.32 39.12 0.76

Reach 1 1389    Hazel 12.89 93.34 94.42 94.42 94.60 0.009409 2.25 12.16 41.19 0.82

Reach 1 1389    350yr-NC 17.20 93.34 94.52 94.52 94.70 0.008516 2.33 17.03 49.36 0.80

Reach 1 1319    2yr 1.03 93.00 93.34 93.37 0.004284 0.72 1.44 5.97 0.47

Reach 1 1319    5yr 2.28 93.00 93.46 93.52 0.006283 1.01 2.34 11.08 0.59

Reach 1 1319    10yr 3.46 93.00 93.57 93.44 93.62 0.006779 1.06 4.19 25.78 0.61

Reach 1 1319    25yr 5.07 93.00 93.63 93.58 93.69 0.007524 1.17 6.13 33.23 0.65

Reach 1 1319    50yr 6.32 93.00 93.67 93.62 93.74 0.007001 1.23 7.71 37.87 0.64

Reach 1 1319    100y 7.41 93.00 93.71 93.65 93.78 0.006603 1.27 9.08 39.48 0.63

Reach 1 1319    100yr-NC 13.37 93.00 93.80 93.77 93.92 0.009732 1.75 12.64 42.29 0.80

Reach 1 1319    Hazel 15.98 93.00 93.86 93.98 0.008189 1.75 15.53 43.24 0.75

Reach 1 1319    350yr-NC 20.89 93.00 93.98 94.09 0.006532 1.77 20.68 45.49 0.69

Reach 1 1217    2yr 1.03 92.35 92.61 92.57 92.66 0.013152 0.96 1.07 6.74 0.77

Reach 1 1217    5yr 2.28 92.35 92.77 92.68 92.82 0.007393 1.00 2.28 8.68 0.62

Reach 1 1217    10yr 3.46 92.35 92.89 92.75 92.93 0.006656 0.98 3.52 12.77 0.60

Reach 1 1217    25yr 5.07 92.35 92.98 92.86 93.03 0.005686 1.08 4.74 14.29 0.58

Reach 1 1217    50yr 6.32 92.35 93.02 92.90 93.09 0.005889 1.19 5.45 17.11 0.60

Reach 1 1217    100y 7.41 92.35 93.06 92.94 93.14 0.006081 1.28 6.08 18.68 0.62

Reach 1 1217    100yr-NC 13.37 92.35 93.41 93.10 93.47 0.002425 1.19 13.99 25.21 0.43

Reach 1 1217    Hazel 15.98 92.35 93.48 93.17 93.55 0.002550 1.29 15.78 26.60 0.45

Reach 1 1217    350yr-NC 20.89 92.35 93.67 93.26 93.75 0.002101 1.34 21.59 39.68 0.42

Reach 1 1157    2yr 1.03 91.58 92.07 91.97 92.11 0.006645 0.84 1.23 5.56 0.57

Reach 1 1157    5yr 2.28 91.58 92.16 92.11 92.24 0.012540 1.29 1.77 6.75 0.81

Reach 1 1157    10yr 3.46 91.58 92.24 92.21 92.35 0.015188 1.45 2.39 8.90 0.89

Reach 1 1157    25yr 5.07 91.58 92.30 92.30 92.45 0.019491 1.70 2.98 10.55 1.02

Reach 1 1157    50yr 6.32 91.58 92.35 92.35 92.52 0.017497 1.79 3.56 12.33 0.99

Reach 1 1157    100y 7.41 91.58 92.39 92.39 92.57 0.015971 1.86 4.14 14.79 0.97

Reach 1 1157    100yr-NC 13.37 91.58 93.39 93.41 0.000411 0.71 30.16 33.07 0.19

Reach 1 1157    Hazel 15.98 91.58 93.46 93.48 0.000489 0.80 32.40 33.88 0.21

Reach 1 1157    350yr-NC 20.89 91.58 93.65 93.68 0.000510 0.88 39.04 35.27 0.22

Reach 1 1095    2yr 1.03 91.03 91.33 91.33 91.40 0.024620 1.17 0.88 6.60 1.02

Reach 1 1095    5yr 2.28 91.03 91.48 91.54 0.010314 1.11 2.05 8.52 0.73

Reach 1 1095    10yr 3.46 91.03 91.57 91.64 0.008708 1.21 2.85 9.16 0.70

Reach 1 1095    25yr 5.07 91.03 91.82 91.86 0.003023 0.93 5.69 16.34 0.44

Reach 1 1095    50yr 6.32 91.03 92.09 92.11 0.000877 0.67 12.34 27.97 0.25

Reach 1 1095    100y 7.41 91.03 92.37 92.38 0.000337 0.51 20.40 29.67 0.17

Reach 1 1095    100yr-NC 13.37 91.03 93.39 93.40 0.000075 0.39 53.64 34.19 0.09

Reach 1 1095    Hazel 15.98 91.03 93.46 93.47 0.000095 0.45 55.94 34.38 0.10

Reach 1 1095    350yr-NC 20.89 91.03 93.65 93.66 0.000117 0.53 62.56 34.92 0.11

Reach 1 1030    2yr 1.03 90.68 91.06 91.07 0.001913 0.54 1.89 6.49 0.32

Reach 1 1030    5yr 2.28 90.68 91.25 91.27 0.002020 0.64 3.55 9.89 0.34



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 1030    10yr 3.46 90.68 91.41 91.44 0.001436 0.66 5.23 10.74 0.30

Reach 1 1030    25yr 5.07 90.68 91.77 91.78 0.000529 0.54 9.35 12.41 0.20

Reach 1 1030    50yr 6.32 90.68 92.06 92.08 0.000277 0.49 13.16 13.37 0.15

Reach 1 1030    100y 7.41 90.68 92.35 92.36 0.000170 0.45 17.17 14.45 0.12

Reach 1 1030    100yr-NC 13.37 90.68 93.38 93.39 0.000080 0.45 33.79 17.79 0.09

Reach 1 1030    Hazel 15.98 90.68 93.45 93.46 0.000104 0.52 34.93 17.99 0.11

Reach 1 1030    350yr-NC 20.89 90.68 93.63 93.65 0.000138 0.63 38.33 18.58 0.12

Reach 1 976     2yr 1.03 90.37 90.93 90.95 0.002482 0.70 1.48 4.11 0.37

Reach 1 976     5yr 2.28 90.37 91.00 91.08 0.007148 1.28 1.78 4.36 0.64

Reach 1 976     10yr 3.46 90.37 91.24 91.31 0.004079 1.18 2.92 5.23 0.51

Reach 1 976     25yr 5.07 90.37 91.70 91.74 0.001273 0.89 5.72 6.96 0.30

Reach 1 976     50yr 6.32 90.37 92.02 92.05 0.000699 0.81 8.14 8.14 0.24

Reach 1 976     100y 7.41 90.37 92.32 92.35 0.000448 0.75 10.76 9.38 0.20

Reach 1 976     100yr-NC 13.37 90.37 93.36 93.38 0.000226 0.76 22.64 13.55 0.15

Reach 1 976     Hazel 15.98 90.37 93.41 93.45 0.000298 0.88 23.40 13.80 0.18

Reach 1 976     350yr-NC 20.89 90.37 93.58 93.64 0.000404 1.07 25.83 14.69 0.21

Reach 1 926     2yr 1.03 90.38 90.60 90.60 90.66 0.025078 1.12 0.92 7.42 1.01

Reach 1 926     5yr 2.28 90.38 90.94 90.95 0.001064 0.45 5.03 14.65 0.25

Reach 1 926     10yr 3.46 90.38 91.25 91.25 0.000316 0.35 10.02 17.60 0.15

Reach 1 926     25yr 5.07 90.38 91.71 91.72 0.000096 0.27 18.90 20.26 0.09

Reach 1 926     50yr 6.32 90.38 92.03 92.04 0.000057 0.25 25.64 21.87 0.07

Reach 1 926     100y 7.41 90.38 92.33 92.33 0.000038 0.24 32.38 23.18 0.06

Reach 1 926     100yr-NC 13.37 90.38 93.37 93.37 0.000022 0.25 65.44 42.85 0.05

Reach 1 926     Hazel 15.98 90.38 93.43 93.43 0.000028 0.29 68.03 43.45 0.06

Reach 1 926     350yr-NC 20.89 90.38 93.61 93.62 0.000038 0.35 76.27 48.45 0.07

Reach 1 923     2yr 1.03 89.90 90.52 90.22 90.53 0.001760 0.53 1.94 6.43 0.31

Reach 1 923     5yr 2.28 89.90 90.94 90.39 90.95 0.000469 0.43 5.36 9.85 0.18

Reach 1 923     10yr 3.46 89.90 91.24 90.52 91.25 0.000270 0.43 8.12 11.36 0.14

Reach 1 923     25yr 5.07 89.90 91.71 90.63 91.71 0.000143 0.41 12.36 13.95 0.11

Reach 1 923     50yr 6.32 89.90 92.02 90.69 92.03 0.000110 0.41 15.29 15.26 0.10

Reach 1 923     100y 7.41 89.90 92.32 90.74 92.33 0.000087 0.41 18.02 17.47 0.09

Reach 1 923     100yr-NC 13.37 89.90 93.37 90.96 93.37 0.000040 0.35 52.13 37.14 0.07

Reach 1 923     Hazel 15.98 89.90 93.43 91.03 93.43 0.000053 0.41 54.42 40.66 0.08

Reach 1 923     350yr-NC 20.89 89.90 93.60 91.16 93.61 0.000070 0.49 62.03 45.20 0.09

Reach 1 907.03  Culvert

Reach 1 891     2yr 1.03 88.76 89.03 89.03 89.13 0.020697 1.42 0.72 4.56 1.00

Reach 1 891     5yr 2.28 88.76 89.17 89.17 89.35 0.017311 1.85 1.23 5.79 1.00

Reach 1 891     10yr 3.46 88.76 89.28 89.28 89.51 0.015617 2.12 1.63 6.87 1.00

Reach 1 891     25yr 5.07 88.76 89.42 89.42 89.71 0.014425 2.41 2.10 8.43 1.00

Reach 1 891     50yr 6.32 88.76 89.51 89.51 89.86 0.013709 2.60 2.43 10.38 1.00

Reach 1 891     100y 7.41 88.76 89.59 89.59 89.97 0.013270 2.74 2.70 10.71 1.00

Reach 1 891     100yr-NC 13.37 88.76 89.96 89.96 90.52 0.011617 3.33 4.01 12.19 1.00

Reach 1 891     Hazel 15.98 88.76 90.10 90.10 90.74 0.011136 3.54 4.52 12.80 1.00

Reach 1 891     350yr-NC 20.89 88.76 90.35 90.35 91.11 0.010511 3.87 5.40 13.93 1.00

Reach 1 884     2yr 1.05 88.76 88.99 89.01 0.005098 0.58 1.81 11.86 0.48

Reach 1 884     5yr 2.34 88.76 89.12 89.15 0.003306 0.68 3.42 12.63 0.42

Reach 1 884     10yr 3.63 88.76 89.23 89.26 0.002672 0.75 4.82 13.12 0.40

Reach 1 884     25yr 5.36 88.76 89.35 89.39 0.002299 0.83 6.44 13.62 0.38

Reach 1 884     50yr 6.69 88.76 89.43 89.47 0.002228 0.90 7.45 13.90 0.39

Reach 1 884     100y 7.61 88.76 89.48 89.52 0.002169 0.94 8.14 14.09 0.39

Reach 1 884     100yr-NC 14.15 88.76 89.76 89.83 0.002086 1.19 12.22 15.12 0.40

Reach 1 884     Hazel 17.77 88.76 89.87 89.96 0.002198 1.32 13.94 15.58 0.42

Reach 1 884     350yr-NC 22.55 88.76 89.99 90.10 0.002403 1.49 15.86 16.24 0.45

Reach 1 835     2yr 1.05 88.23 88.57 88.53 88.64 0.011399 1.18 0.89 3.62 0.76

Reach 1 835     5yr 2.34 88.23 88.73 88.85 0.013021 1.54 1.52 4.51 0.85

Reach 1 835     10yr 3.63 88.23 88.85 88.80 89.00 0.013486 1.73 2.10 5.75 0.88

Reach 1 835     25yr 5.36 88.23 88.96 88.95 89.15 0.013468 1.93 2.99 9.23 0.91

Reach 1 835     50yr 6.69 88.23 89.05 89.02 89.24 0.011407 1.99 3.81 9.95 0.86

Reach 1 835     100y 7.61 88.23 89.10 89.06 89.31 0.010635 2.04 4.37 11.26 0.84

Reach 1 835     100yr-NC 14.15 88.23 89.37 89.37 89.63 0.008687 2.37 9.22 23.14 0.81

Reach 1 835     Hazel 17.77 88.23 89.47 89.47 89.75 0.008859 2.56 11.43 24.87 0.83

Reach 1 835     350yr-NC 22.55 88.23 89.58 89.58 89.88 0.008521 2.71 14.53 26.86 0.83

Reach 1 775     2yr 1.05 87.62 87.93 87.98 0.010448 0.99 1.06 5.32 0.71

Reach 1 775     5yr 2.34 87.62 88.06 88.00 88.15 0.010179 1.27 1.84 6.19 0.74

Reach 1 775     10yr 3.63 87.62 88.16 88.10 88.27 0.010513 1.48 2.45 6.71 0.78

Reach 1 775     25yr 5.36 87.62 88.27 88.41 0.010872 1.67 3.20 7.46 0.81

Reach 1 775     50yr 6.69 87.62 88.30 88.27 88.49 0.013656 1.91 3.49 7.87 0.92

Reach 1 775     100y 7.61 87.62 88.33 88.32 88.55 0.015263 2.05 3.72 8.25 0.97

Reach 1 775     100yr-NC 14.15 87.62 88.56 88.56 88.86 0.013519 2.44 6.37 16.41 0.97

Reach 1 775     Hazel 17.77 87.62 88.69 88.69 88.99 0.010837 2.47 8.76 19.14 0.90

Reach 1 775     350yr-NC 22.55 87.62 88.80 88.80 89.13 0.010254 2.64 11.03 19.92 0.89



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 701     2yr 1.05 86.61 86.88 86.87 86.96 0.018900 1.26 0.83 4.54 0.94

Reach 1 701     5yr 2.34 86.61 87.01 87.01 87.14 0.019191 1.62 1.44 5.42 1.00

Reach 1 701     10yr 3.63 86.61 87.11 87.11 87.27 0.018019 1.79 2.03 6.23 1.00

Reach 1 701     25yr 5.36 86.61 87.22 87.22 87.41 0.017241 1.94 2.77 7.73 1.01

Reach 1 701     50yr 6.69 86.61 87.30 87.30 87.49 0.013544 1.96 3.76 14.60 0.92

Reach 1 701     100y 7.61 86.61 87.35 87.35 87.54 0.012090 1.98 4.53 16.95 0.89

Reach 1 701     100yr-NC 14.15 86.61 87.56 87.56 87.81 0.010674 2.35 8.50 20.28 0.88

Reach 1 701     Hazel 17.77 86.61 87.66 87.66 87.93 0.010409 2.52 10.43 21.19 0.89

Reach 1 701     350yr-NC 22.55 86.61 88.26 88.35 0.001859 1.54 24.44 25.07 0.41

Reach 1 622     2yr 1.05 84.99 85.26 85.26 85.35 0.021829 1.36 0.77 4.20 1.01

Reach 1 622     5yr 2.34 84.99 85.39 85.39 85.54 0.019168 1.67 1.40 4.98 1.01

Reach 1 622     10yr 3.63 84.99 85.50 85.50 85.68 0.017753 1.87 1.95 5.53 1.00

Reach 1 622     25yr 5.36 84.99 85.61 85.61 85.83 0.016767 2.06 2.60 6.08 1.01

Reach 1 622     50yr 6.69 84.99 85.68 85.68 85.93 0.016038 2.21 3.04 6.62 1.01

Reach 1 622     100y 7.61 84.99 85.73 85.73 85.99 0.015148 2.28 3.37 7.09 0.99

Reach 1 622     100yr-NC 14.15 84.99 86.50 86.60 0.001978 1.49 14.92 22.98 0.42

Reach 1 622     Hazel 17.77 84.99 87.26 87.29 0.000435 0.95 35.04 28.87 0.21

Reach 1 622     350yr-NC 22.55 84.99 88.29 88.30 0.000129 0.68 67.57 34.71 0.12

Reach 1 564     2yr 1.05 83.67 84.00 84.00 84.10 0.021666 1.39 0.75 3.88 1.01

Reach 1 564     5yr 2.34 83.67 84.14 84.14 84.29 0.019231 1.68 1.39 4.92 1.01

Reach 1 564     10yr 3.63 83.67 84.25 84.25 84.42 0.017984 1.87 1.94 5.58 1.01

Reach 1 564     25yr 5.36 83.67 84.36 84.36 84.57 0.016231 2.05 2.63 6.89 0.99

Reach 1 564     50yr 6.69 83.67 84.43 84.43 84.67 0.014724 2.18 3.22 8.90 0.97

Reach 1 564     100y 7.61 83.67 84.49 84.49 84.74 0.013045 2.20 3.82 10.82 0.93

Reach 1 564     100yr-NC 14.15 83.67 86.55 86.56 0.000105 0.55 51.16 32.01 0.11

Reach 1 564     Hazel 17.77 83.67 87.27 87.28 0.000060 0.49 75.51 35.30 0.08

Reach 1 564     350yr-NC 22.55 83.67 88.29 88.30 0.000032 0.43 113.79 39.87 0.07

Reach 1 530     2yr 1.05 82.98 83.30 83.34 0.009701 0.94 1.12 5.76 0.68

Reach 1 530     5yr 2.34 82.98 83.44 83.51 0.008165 1.13 2.07 8.49 0.73

Reach 1 530     10yr 3.63 82.98 83.59 83.64 0.005119 1.00 3.62 11.27 0.56

Reach 1 530     25yr 5.36 82.98 83.82 83.86 0.002407 0.82 6.55 13.69 0.37

Reach 1 530     50yr 6.69 82.98 84.00 84.02 0.001562 0.76 9.05 15.65 0.30

Reach 1 530     100y 7.61 82.98 84.11 84.14 0.001231 0.73 10.96 18.45 0.26

Reach 1 530     100yr-NC 14.15 82.98 86.55 86.55 0.000027 0.25 80.71 34.09 0.04

Reach 1 530     Hazel 17.77 82.98 87.27 87.27 0.000020 0.24 106.32 36.89 0.04

Reach 1 530     350yr-NC 22.55 82.98 88.29 88.30 0.000014 0.23 146.20 41.26 0.03

Reach 1 496     2yr 1.05 82.62 83.10 83.14 0.005515 0.85 1.24 4.74 0.53

Reach 1 496     5yr 2.34 82.62 83.37 83.38 0.002271 0.55 4.25 16.32 0.34

Reach 1 496     10yr 3.63 82.62 83.57 83.58 0.000784 0.43 8.35 24.47 0.24

Reach 1 496     25yr 5.36 82.62 83.82 83.83 0.000361 0.36 14.78 26.86 0.15

Reach 1 496     50yr 6.69 82.62 84.00 84.00 0.000249 0.35 19.55 27.68 0.13

Reach 1 496     100y 7.61 82.62 84.11 84.12 0.000204 0.34 22.82 28.21 0.12

Reach 1 496     100yr-NC 14.15 82.62 86.55 86.55 0.000009 0.16 101.24 35.81 0.03

Reach 1 496     Hazel 17.77 82.62 87.27 87.27 0.000007 0.16 127.84 37.90 0.03

Reach 1 496     350yr-NC 22.55 82.62 88.29 88.30 0.000005 0.16 168.33 41.55 0.02

Reach 1 492     2yr 1.05 82.54 83.09 82.86 83.11 0.001451 0.60 1.74 8.15 0.30

Reach 1 492     5yr 2.34 82.54 83.32 82.99 83.36 0.001656 0.86 2.71 12.19 0.34

Reach 1 492     10yr 3.63 82.54 83.51 83.10 83.56 0.001735 1.05 3.47 14.48 0.37

Reach 1 492     25yr 5.36 82.54 83.73 83.23 83.80 0.001718 1.22 4.40 18.06 0.38

Reach 1 492     50yr 6.69 82.54 83.89 83.31 83.97 0.001681 1.32 5.06 20.19 0.38

Reach 1 492     100y 7.61 82.54 83.99 83.37 84.09 0.001642 1.38 5.51 21.48 0.38

Reach 1 492     100yr-NC 14.15 82.54 86.50 83.73 86.54 0.000163 0.89 15.99 33.98 0.14

Reach 1 492     Hazel 17.77 82.54 87.21 83.90 87.26 0.000145 0.94 18.98 36.47 0.14

Reach 1 492     350yr-NC 22.55 82.54 88.23 84.11 88.28 0.000119 0.97 23.23 39.75 0.13

Reach 1 473.1   Culvert

Reach 1 457     2yr 1.05 82.44 82.70 82.66 82.76 0.009978 1.09 0.96 5.54 0.72

Reach 1 457     5yr 2.34 82.44 82.81 82.79 82.95 0.013844 1.66 1.41 6.36 0.90

Reach 1 457     10yr 3.63 82.44 82.99 82.90 83.14 0.008672 1.72 2.11 12.00 0.76

Reach 1 457     25yr 5.36 82.44 83.27 83.03 83.41 0.004487 1.65 3.24 16.34 0.59

Reach 1 457     50yr 6.69 82.44 83.47 83.12 83.61 0.003314 1.65 4.06 17.24 0.52

Reach 1 457     100y 7.61 82.44 83.59 83.18 83.73 0.002965 1.68 4.53 17.86 0.51

Reach 1 457     100yr-NC 14.15 82.44 86.12 83.54 86.17 0.000201 0.96 14.74 29.72 0.16

Reach 1 457     Hazel 17.77 82.44 86.60 83.72 86.66 0.000211 1.07 16.67 32.14 0.17

Reach 1 457     350yr-NC 22.55 82.44 87.22 83.93 87.29 0.000213 1.18 19.17 36.64 0.17

Reach 1 449     2yr 1.05 82.16 82.70 82.73 0.002678 0.72 1.46 4.08 0.39

Reach 1 449     5yr 2.34 82.16 82.81 82.88 0.006561 1.20 1.94 4.94 0.61

Reach 1 449     10yr 3.63 82.16 83.02 83.06 0.004242 0.92 3.95 15.07 0.57

Reach 1 449     25yr 5.36 82.16 83.32 83.34 0.001382 0.61 8.80 17.04 0.27

Reach 1 449     50yr 6.69 82.16 83.53 83.54 0.000838 0.55 12.47 18.50 0.20

Reach 1 449     100y 7.61 82.16 83.65 83.66 0.000683 0.54 14.75 18.86 0.18



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 449     100yr-NC 14.15 82.16 86.14 86.15 0.000025 0.22 79.05 31.43 0.04

Reach 1 449     Hazel 17.77 82.16 86.63 86.63 0.000024 0.24 95.01 34.84 0.04

Reach 1 449     350yr-NC 22.55 82.16 87.25 87.26 0.000022 0.26 117.97 38.05 0.04

Reach 1 441     2yr 1.05 82.32 82.60 82.60 82.68 0.016076 1.20 0.88 6.05 1.01

Reach 1 441     5yr 2.34 82.32 82.72 82.72 82.79 0.020862 1.24 1.89 12.11 1.00

Reach 1 441     10yr 3.63 82.32 83.01 83.03 0.002055 0.54 6.71 17.71 0.28

Reach 1 441     25yr 5.36 82.32 83.32 83.33 0.000701 0.44 12.40 19.49 0.17

Reach 1 441     50yr 6.69 82.32 83.53 83.53 0.000456 0.41 16.61 20.92 0.14

Reach 1 441     100y 7.61 82.32 83.65 83.66 0.000384 0.41 19.21 21.76 0.13

Reach 1 441     100yr-NC 14.15 82.32 86.14 86.15 0.000017 0.19 89.21 34.04 0.03

Reach 1 441     Hazel 17.77 82.32 86.63 86.63 0.000017 0.21 106.60 37.79 0.03

Reach 1 441     350yr-NC 22.55 82.32 87.25 87.26 0.000016 0.22 131.40 41.87 0.03

Reach 1 435     2yr 1.05 81.68 82.34 82.19 82.39 0.005501 0.99 1.06 2.98 0.53

Reach 1 435     5yr 2.34 81.68 82.68 82.38 82.74 0.003275 1.03 2.28 4.12 0.44

Reach 1 435     10yr 3.63 81.68 82.95 82.52 83.01 0.002107 1.02 3.96 11.58 0.37

Reach 1 435     25yr 5.36 81.68 83.26 82.69 83.31 0.001375 1.03 6.14 21.30 0.32

Reach 1 435     50yr 6.69 81.68 83.47 82.81 83.52 0.001139 1.05 7.65 23.63 0.30

Reach 1 435     100y 7.61 81.68 83.58 82.87 83.64 0.001072 1.08 8.54 25.00 0.29

Reach 1 435     100yr-NC 14.15 81.68 86.13 83.18 86.14 0.000084 0.61 32.59 55.64 0.10

Reach 1 435     Hazel 17.77 81.68 86.61 83.33 86.63 0.000088 0.67 37.28 67.94 0.10

Reach 1 435     350yr-NC 22.55 81.68 87.23 83.50 87.25 0.000088 0.73 43.34 79.18 0.10

Reach 1 404.88  Culvert

Reach 1 369     2yr 1.05 79.86 80.34 80.34 80.49 0.021642 1.74 0.60 1.99 1.01

Reach 1 369     5yr 2.34 79.86 80.57 80.57 80.79 0.019689 2.11 1.11 2.44 1.00

Reach 1 369     10yr 3.63 79.86 80.73 80.73 81.01 0.019327 2.35 1.54 2.76 1.01

Reach 1 369     25yr 5.36 79.86 80.92 80.92 81.25 0.018497 2.57 2.08 3.08 1.00

Reach 1 369     50yr 6.69 79.86 81.07 81.04 81.41 0.016315 2.60 2.57 3.34 0.95

Reach 1 369     100y 7.61 79.86 83.19 81.11 83.21 0.000212 0.70 13.10 9.89 0.13

Reach 1 369     100yr-NC 14.15 79.86 85.58 81.53 85.60 0.000081 0.65 28.05 73.38 0.09

Reach 1 369     Hazel 17.77 79.86 85.75 81.73 85.77 0.000115 0.79 29.06 79.25 0.11

Reach 1 369     350yr-NC 22.55 79.86 85.83 81.97 85.88 0.000174 0.98 29.61 82.90 0.13

Reach 1 360     2yr 1.67 79.34 79.73 79.73 79.87 0.019831 1.65 1.01 3.71 1.01

Reach 1 360     5yr 2.40 79.34 79.82 79.82 79.98 0.018721 1.80 1.33 4.07 1.01

Reach 1 360     10yr 3.73 79.34 80.00 80.15 0.011738 1.74 2.14 4.77 0.83

Reach 1 360     25yr 5.48 79.34 80.29 80.40 0.005722 1.48 3.71 6.08 0.60

Reach 1 360     50yr 7.00 79.34 81.22 81.24 0.000405 0.69 10.77 9.11 0.18

Reach 1 360     100y 8.44 79.34 83.19 83.20 0.000026 0.31 40.14 24.01 0.05

Reach 1 360     100yr-NC 16.29 79.34 85.59 85.59 0.000009 0.26 132.19 68.79 0.03

Reach 1 360     Hazel 21.34 79.34 85.76 85.76 0.000012 0.31 144.35 76.80 0.04

Reach 1 360     350yr-NC 26.23 79.34 85.85 85.86 0.000017 0.37 151.88 80.99 0.05

Reach 1 357     2yr 1.67 79.15 79.60 79.53 79.70 0.010155 1.36 1.23 3.60 0.74

Reach 1 357     5yr 2.40 79.15 79.76 79.62 79.85 0.006499 1.30 1.84 4.01 0.61

Reach 1 357     10yr 3.73 79.15 80.01 79.74 80.09 0.004324 1.28 2.91 4.65 0.52

Reach 1 357     25yr 5.48 79.15 80.29 79.89 80.37 0.003127 1.27 4.31 5.37 0.45

Reach 1 357     50yr 7.00 79.15 81.21 80.00 81.24 0.000389 0.73 9.96 8.14 0.18

Reach 1 357     100y 8.44 79.15 83.19 80.09 83.20 0.000040 0.39 23.99 22.38 0.07

Reach 1 357     100yr-NC 16.29 79.15 85.59 80.48 85.59 0.000011 0.29 117.84 61.90 0.04

Reach 1 357     Hazel 21.34 79.15 85.76 80.67 85.76 0.000016 0.36 128.85 71.03 0.05

Reach 1 357     350yr-NC 26.23 79.15 85.85 80.83 85.86 0.000022 0.42 135.72 75.31 0.05

Reach 1 328.9   Culvert

Reach 1 298     2yr 3.51 77.52 78.48 78.02 78.53 0.001533 1.03 3.39 7.88 0.35

Reach 1 298     5yr 5.14 77.52 78.72 78.15 78.79 0.001493 1.19 4.30 8.76 0.36

Reach 1 298     10yr 6.27 77.52 78.88 78.23 78.96 0.001456 1.28 4.88 9.40 0.36

Reach 1 298     25yr 8.14 77.52 79.49 78.35 79.55 0.000684 1.14 7.16 12.59 0.26

Reach 1 298     50yr 9.74 77.52 81.04 78.46 81.06 0.000136 0.75 12.96 48.99 0.13

Reach 1 298     100y 11.40 77.52 82.90 78.55 82.90 0.000003 0.15 178.49 73.60 0.02

Reach 1 298     100yr-NC 17.35 77.52 84.58 78.87 84.58 0.000002 0.14 327.75 106.09 0.02

Reach 1 298     Hazel 23.60 77.52 84.71 79.17 84.72 0.000003 0.18 341.85 108.25 0.02

Reach 1 298     350yr-NC 28.23 77.52 84.78 79.37 84.78 0.000004 0.21 349.28 109.84 0.03

Reach 1 295     2yr 3.51 77.48 78.50 77.87 78.51 0.000454 0.58 6.02 9.52 0.19

Reach 1 295     5yr 5.14 77.48 78.74 77.96 78.77 0.000446 0.67 7.62 10.25 0.20

Reach 1 295     10yr 6.27 77.48 78.90 78.01 78.93 0.000436 0.73 8.64 10.92 0.20

Reach 1 295     25yr 8.14 77.48 79.51 78.10 79.53 0.000214 0.65 12.51 14.61 0.15

Reach 1 295     50yr 9.74 77.48 81.04 78.17 81.05 0.000044 0.44 22.34 48.00 0.07

Reach 1 295     100y 11.40 77.48 82.89 78.24 82.90 0.000015 0.33 34.18 79.06 0.05

Reach 1 295     100yr-NC 17.35 77.48 84.58 78.46 84.58 0.000003 0.19 200.31 120.42 0.02

Reach 1 295     Hazel 23.60 77.48 84.71 78.67 84.72 0.000003 0.17 363.51 123.64 0.02

Reach 1 295     350yr-NC 28.23 77.48 84.78 78.81 84.78 0.000004 0.20 372.20 129.73 0.02

Reach 1 189     Culvert



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 83      2yr 3.51 75.05 76.22 75.61 76.24 0.000792 0.67 5.21 6.25 0.23

Reach 1 83      5yr 5.14 75.05 76.34 75.72 76.37 0.001099 0.87 5.97 6.53 0.28

Reach 1 83      10yr 6.27 75.05 76.45 75.79 76.50 0.001122 0.94 6.75 6.80 0.29

Reach 1 83      25yr 8.14 75.05 76.77 75.90 76.82 0.000790 0.94 9.03 7.42 0.25

Reach 1 83      50yr 9.74 75.05 77.11 75.98 77.15 0.000549 0.90 11.64 8.28 0.22

Reach 1 83      100y 11.40 75.05 77.49 76.06 77.53 0.000378 0.86 15.21 11.17 0.19

Reach 1 83      100yr-NC 17.35 75.05 77.78 76.30 77.84 0.000554 1.13 18.27 30.99 0.23

Reach 1 83      Hazel 23.60 75.05 77.83 76.52 77.94 0.000944 1.49 18.86 44.78 0.30

Reach 1 83      350yr-NC 28.23 75.05 77.86 76.67 78.01 0.001300 1.76 19.13 48.41 0.36

Reach 1 77      2yr 3.51 75.03 76.22 76.24 0.000687 0.66 5.39 6.46 0.22

Reach 1 77      5yr 5.14 75.03 76.33 76.37 0.000969 0.85 6.17 6.78 0.27

Reach 1 77      10yr 6.27 75.03 76.45 76.49 0.000998 0.92 6.99 7.26 0.28

Reach 1 77      25yr 8.14 75.03 76.77 76.81 0.000711 0.92 9.60 9.04 0.24

Reach 1 77      50yr 9.74 75.03 77.11 77.15 0.000488 0.88 14.01 27.28 0.21

Reach 1 77      100y 11.40 75.03 77.50 77.52 0.000251 0.72 33.69 65.37 0.16

Reach 1 77      100yr-NC 17.35 75.03 77.80 77.82 0.000255 0.79 55.50 89.95 0.16

Reach 1 77      Hazel 23.60 75.03 77.87 77.90 0.000389 0.99 62.22 96.70 0.20

Reach 1 77      350yr-NC 28.23 75.03 77.91 77.95 0.000514 1.15 66.36 102.61 0.23

Reach 1 74      2yr 3.51 74.90 76.21 75.58 76.23 0.000742 0.63 5.72 11.07 0.23

Reach 1 74      5yr 5.14 74.90 76.33 75.72 76.36 0.000973 0.79 6.78 14.88 0.27

Reach 1 74      10yr 6.27 74.90 76.45 75.81 76.49 0.000945 0.85 7.83 18.85 0.27

Reach 1 74      25yr 8.14 74.90 76.77 75.93 76.81 0.000608 0.82 10.72 40.13 0.23

Reach 1 74      50yr 9.74 74.90 77.11 76.01 77.14 0.000402 0.78 13.72 79.15 0.19

Reach 1 74      100y 11.40 74.90 77.49 76.08 77.52 0.000271 0.73 17.14 108.82 0.16

Reach 1 74      100yr-NC 17.35 74.90 77.80 76.30 77.81 0.000086 0.45 109.86 116.05 0.09

Reach 1 74      Hazel 23.60 74.90 77.88 76.48 77.89 0.000130 0.57 118.76 117.07 0.12

Reach 1 74      350yr-NC 28.23 74.90 77.93 76.61 77.94 0.000166 0.65 124.02 117.64 0.13

Reach 1 55.25   Culvert

Reach 1 41      2yr 3.51 74.93 76.09 75.64 76.16 0.001928 1.17 3.01 87.85 0.38

Reach 1 41      5yr 5.14 74.93 76.05 75.79 76.21 0.004804 1.78 2.88 85.84 0.60

Reach 1 41      10yr 6.27 74.93 76.00 75.88 76.27 0.008632 2.30 2.72 79.50 0.80

Reach 1 41      25yr 8.14 74.93 76.02 76.02 76.45 0.013487 2.92 2.78 82.60 1.00

Reach 1 41      50yr 9.74 74.93 76.13 76.13 76.62 0.013022 3.11 3.13 90.79 1.00

Reach 1 41      100y 11.40 74.93 76.24 76.24 76.78 0.012522 3.27 3.48 94.08 1.00

Reach 1 41      100yr-NC 17.35 74.93 76.59 76.59 77.31 0.011452 3.77 4.60 101.17 1.00

Reach 1 41      Hazel 23.60 74.93 76.88 76.88 76.89 0.000283 0.59 99.56 106.85 0.16

Reach 1 41      350yr-NC 28.23 74.93 76.88 76.88 76.89 0.000404 0.71 99.56 106.85 0.19

Reach 1 29      2yr 3.51 74.93 76.12 76.12 0.000059 0.16 41.96 73.40 0.06

Reach 1 29      5yr 5.14 74.93 76.12 76.13 0.000125 0.23 42.11 73.44 0.09

Reach 1 29      10yr 6.27 74.93 76.13 76.13 0.000185 0.28 42.24 73.47 0.11

Reach 1 29      25yr 8.14 74.93 76.13 76.13 0.000305 0.36 42.52 73.55 0.15

Reach 1 29      50yr 9.74 74.93 76.13 76.14 0.000427 0.43 42.81 73.62 0.17

Reach 1 29      100y 11.40 74.93 76.14 76.14 0.000570 0.50 43.17 73.71 0.20

Reach 1 29      100yr-NC 17.35 74.93 76.16 76.17 0.001168 0.73 44.89 74.11 0.29

Reach 1 29      Hazel 23.60 74.93 76.20 76.22 0.001825 0.94 47.39 74.70 0.36

Reach 1 29      350yr-NC 28.23 74.93 76.23 76.25 0.002256 1.08 49.66 75.22 0.41

Reach 1 0       2yr 3.51 74.67 76.12 75.16 76.12 0.000037 0.18 39.95 58.55 0.06

Reach 1 0       5yr 5.14 74.67 76.12 75.28 76.12 0.000079 0.27 39.95 58.55 0.08

Reach 1 0       10yr 6.27 74.67 76.12 75.38 76.12 0.000118 0.33 39.95 58.55 0.10

Reach 1 0       25yr 8.14 74.67 76.12 75.48 76.13 0.000198 0.42 39.95 58.55 0.13

Reach 1 0       50yr 9.74 74.67 76.12 75.53 76.13 0.000284 0.51 39.95 58.55 0.15

Reach 1 0       100y 11.40 74.67 76.12 75.58 76.13 0.000389 0.59 39.95 58.55 0.18

Reach 1 0       100yr-NC 17.35 74.67 76.12 75.68 76.14 0.000901 0.90 39.95 58.55 0.27

Reach 1 0       Hazel 23.60 74.67 76.12 75.77 76.16 0.001667 1.22 39.95 58.55 0.37

Reach 1 0       350yr-NC 28.23 74.67 76.12 75.82 76.18 0.002385 1.46 39.95 58.55 0.45



HEC-RAS  Plan: v1.0 Ex Final   River: Dunbarton Creek   Reach: Reach 1 (Continued)

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)  

Reach 1 74      10yr 6.27 74.90 76.45 75.81 76.49 0.000945 0.85 7.83 18.85 0.27

Reach 1 74      25yr 8.14 74.90 76.77 75.93 76.81 0.000608 0.82 10.72 40.13 0.23

Reach 1 74      50yr 9.74 74.90 77.11 76.01 77.14 0.000402 0.78 13.72 79.15 0.19

Reach 1 74      100y 11.40 74.90 77.49 76.08 77.52 0.000271 0.73 17.14 108.82 0.16

Reach 1 74      100yr-NC 17.35 74.90 77.80 76.30 77.81 0.000086 0.45 109.86 116.05 0.09

Reach 1 74      Hazel 23.60 74.90 77.88 76.48 77.89 0.000130 0.57 118.76 117.07 0.12

Reach 1 74      HazelCC 30.96 74.90 77.95 76.68 77.96 0.000187 0.70 127.13 118.01 0.14

Reach 1 74      350yr-NC 28.23 74.90 77.93 76.61 77.94 0.000166 0.65 124.02 117.64 0.13

Reach 1 55.25   Culvert

Reach 1 41      2yr 3.51 74.93 76.09 75.64 76.16 0.001928 1.17 3.01 87.85 0.38

Reach 1 41      5yr 5.14 74.93 76.05 75.79 76.21 0.004804 1.78 2.88 85.84 0.60

Reach 1 41      10yr 6.27 74.93 76.00 75.88 76.27 0.008632 2.30 2.72 79.50 0.80

Reach 1 41      25yr 8.14 74.93 76.02 76.02 76.45 0.013487 2.92 2.78 82.60 1.00

Reach 1 41      50yr 9.74 74.93 76.13 76.13 76.62 0.013022 3.11 3.13 90.79 1.00

Reach 1 41      100y 11.40 74.93 76.24 76.24 76.78 0.012522 3.27 3.48 94.08 1.00

Reach 1 41      100yr-NC 17.35 74.93 76.59 76.59 77.31 0.011452 3.77 4.60 101.17 1.00

Reach 1 41      Hazel 23.60 74.93 76.88 76.88 76.89 0.000283 0.59 99.56 106.85 0.16

Reach 1 41      HazelCC 30.96 74.93 76.88 76.88 76.89 0.000486 0.78 99.56 106.85 0.21

Reach 1 41      350yr-NC 28.23 74.93 76.88 76.88 76.89 0.000404 0.71 99.56 106.85 0.19

Reach 1 29      2yr 3.51 74.93 76.12 76.12 0.000059 0.16 41.96 73.40 0.06

Reach 1 29      5yr 5.14 74.93 76.12 76.13 0.000125 0.23 42.11 73.44 0.09

Reach 1 29      10yr 6.27 74.93 76.13 76.13 0.000185 0.28 42.24 73.47 0.11

Reach 1 29      25yr 8.14 74.93 76.13 76.13 0.000305 0.36 42.52 73.55 0.15

Reach 1 29      50yr 9.74 74.93 76.13 76.14 0.000427 0.43 42.81 73.62 0.17

Reach 1 29      100y 11.40 74.93 76.14 76.14 0.000570 0.50 43.17 73.71 0.20

Reach 1 29      100yr-NC 17.35 74.93 76.16 76.17 0.001168 0.73 44.89 74.11 0.29

Reach 1 29      Hazel 23.60 74.93 76.20 76.22 0.001825 0.94 47.39 74.70 0.36

Reach 1 29      HazelCC 30.96 74.93 76.25 76.28 0.002474 1.15 51.15 75.52 0.43

Reach 1 29      350yr-NC 28.23 74.93 76.23 76.25 0.002256 1.08 49.66 75.22 0.41

Reach 1 0       2yr 3.51 74.67 76.12 75.16 76.12 0.000037 0.18 39.95 58.55 0.06

Reach 1 0       5yr 5.14 74.67 76.12 75.28 76.12 0.000079 0.27 39.95 58.55 0.08

Reach 1 0       10yr 6.27 74.67 76.12 75.38 76.12 0.000118 0.33 39.95 58.55 0.10

Reach 1 0       25yr 8.14 74.67 76.12 75.48 76.13 0.000198 0.42 39.95 58.55 0.13

Reach 1 0       50yr 9.74 74.67 76.12 75.53 76.13 0.000284 0.51 39.95 58.55 0.15

Reach 1 0       100y 11.40 74.67 76.12 75.58 76.13 0.000389 0.59 39.95 58.55 0.18

Reach 1 0       100yr-NC 17.35 74.67 76.12 75.68 76.14 0.000901 0.90 39.95 58.55 0.27

Reach 1 0       Hazel 23.60 74.67 76.12 75.77 76.16 0.001667 1.22 39.95 58.55 0.37

Reach 1 0       HazelCC 30.96 74.67 76.12 75.85 76.20 0.002868 1.61 39.95 58.55 0.49

Reach 1 0       350yr-NC 28.23 74.67 76.12 75.82 76.18 0.002385 1.46 39.95 58.55 0.45
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HEC-RAS  Plan: v1.0 Ex Final

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)  

Reach 4 5255    2yr 0.14 127.73 127.90 127.90 127.93 0.034260 0.78 0.18 3.12 1.04

Reach 4 5255    5yr 0.20 127.73 127.91 127.91 127.95 0.034246 0.85 0.23 3.56 1.06

Reach 4 5255    10yr 0.38 127.73 127.96 127.96 128.00 0.027110 0.89 0.43 5.14 0.98

Reach 4 5255    25yr 0.71 127.73 128.00 128.00 128.06 0.026227 1.11 0.64 5.37 1.03

Reach 4 5255    50yr 0.99 127.73 128.03 128.03 128.10 0.024063 1.24 0.80 5.50 1.02

Reach 4 5255    100y 1.28 127.73 128.05 128.05 128.15 0.022435 1.34 0.96 5.62 1.01

Reach 4 5255    100yr-NC 1.34 127.73 128.06 128.06 128.15 0.022139 1.36 0.99 5.65 1.01

Reach 4 5255    Hazel 5.61 127.73 128.36 128.36 128.58 0.015336 2.14 2.85 6.93 0.99

Reach 4 5255    350yr-NC 2.34 127.73 128.15 128.15 128.28 0.018820 1.62 1.49 6.02 0.99

Reach 4 5216    2yr 0.14 126.39 126.48 126.48 126.51 0.029938 0.79 0.18 2.72 1.00

Reach 4 5216    5yr 0.20 126.39 126.49 126.49 126.53 0.028627 0.88 0.23 2.87 1.01

Reach 4 5216    10yr 0.38 126.39 126.54 126.54 126.60 0.025556 1.06 0.36 3.15 1.01

Reach 4 5216    25yr 0.71 126.39 126.60 126.60 126.68 0.022939 1.26 0.56 3.54 1.01

Reach 4 5216    50yr 0.99 126.39 126.64 126.64 126.74 0.021702 1.37 0.72 3.81 1.01

Reach 4 5216    100y 1.28 126.39 126.68 126.68 126.79 0.020896 1.48 0.87 4.02 1.01

Reach 4 5216    100yr-NC 1.34 126.39 126.69 126.69 126.80 0.020645 1.50 0.90 4.04 1.01

Reach 4 5216    Hazel 5.61 126.39 127.05 127.05 127.33 0.014224 2.36 2.58 5.27 0.98

Reach 4 5216    350yr-NC 2.34 126.39 126.79 126.79 126.95 0.017828 1.79 1.33 4.40 1.00

Reach 4 5164    2yr 0.14 124.44 124.58 124.58 124.62 0.027848 0.90 0.16 1.88 1.00

Reach 4 5164    5yr 0.20 124.44 124.61 124.61 124.65 0.027272 0.98 0.20 2.10 1.01

Reach 4 5164    10yr 0.38 124.44 124.66 124.66 124.73 0.024982 1.12 0.34 2.70 1.01

Reach 4 5164    25yr 0.71 124.44 124.73 124.73 124.81 0.023106 1.25 0.57 3.60 1.01

Reach 4 5164    50yr 0.99 124.44 124.77 124.77 124.87 0.021687 1.39 0.72 3.98 1.01

Reach 4 5164    100y 1.28 124.44 124.81 124.81 124.93 0.019998 1.50 0.87 4.29 1.00

Reach 4 5164    100yr-NC 1.34 124.44 124.82 124.82 124.94 0.019587 1.52 0.90 4.36 1.00

Reach 4 5164    Hazel 5.61 124.44 125.19 125.19 125.40 0.011905 2.21 3.69 10.62 0.91

Reach 4 5164    350yr-NC 2.34 124.44 124.93 124.93 125.09 0.015560 1.76 1.49 6.34 0.95

Reach 4 5106    2yr 0.14 121.72 121.80 121.80 121.82 0.034823 0.63 0.22 5.50 1.00

Reach 4 5106    5yr 0.20 121.72 121.81 121.81 121.83 0.034160 0.69 0.29 6.06 1.01

Reach 4 5106    10yr 0.38 121.72 121.84 121.84 121.87 0.030149 0.76 0.50 8.53 0.99

Reach 4 5106    25yr 0.71 121.72 121.87 121.87 121.91 0.026313 0.91 0.80 9.92 0.98

Reach 4 5106    50yr 0.99 121.72 121.90 121.90 121.95 0.023816 1.00 1.04 11.63 0.97

Reach 4 5106    100y 1.28 121.72 121.91 121.91 121.97 0.023147 1.09 1.27 12.39 0.98

Reach 4 5106    100yr-NC 1.34 121.72 121.92 121.92 121.98 0.023125 1.11 1.31 12.54 0.98

Reach 4 5106    Hazel 5.61 121.72 122.11 122.11 122.23 0.014659 1.64 4.80 22.23 0.91

Reach 4 5106    350yr-NC 2.34 121.72 121.97 121.97 122.06 0.019479 1.30 2.11 15.25 0.96

Reach 4 5061    2yr 0.14 119.97 120.06 120.06 120.08 0.031470 0.73 0.19 3.51 1.00

Reach 4 5061    5yr 0.20 119.97 120.07 120.07 120.10 0.031256 0.82 0.24 3.69 1.02

Reach 4 5061    10yr 0.38 119.97 120.11 120.11 120.16 0.026831 0.97 0.39 4.17 1.01

Reach 4 5061    25yr 0.71 119.97 120.16 120.16 120.23 0.023550 1.13 0.63 5.21 0.99

Reach 4 5061    50yr 0.99 119.97 120.20 120.20 120.27 0.021476 1.23 0.83 6.42 0.98

Reach 4 5061    100y 1.28 119.97 120.23 120.23 120.31 0.019469 1.32 1.05 7.70 0.96

Reach 4 5061    100yr-NC 1.34 119.97 120.23 120.23 120.32 0.019043 1.33 1.10 7.96 0.96

Reach 4 5061    Hazel 5.61 119.97 120.98 121.01 0.000940 0.84 11.94 24.62 0.28

Reach 4 5061    350yr-NC 2.34 119.97 120.76 120.77 0.000446 0.48 7.74 15.63 0.18

Reach 4 5032    2yr 0.14 119.13 119.33 119.34 0.007201 0.57 0.25 2.15 0.53

Reach 4 5032    5yr 0.20 119.13 119.36 119.38 0.007412 0.63 0.32 2.39 0.55

Reach 4 5032    10yr 0.38 119.13 119.42 119.45 0.008873 0.80 0.47 2.84 0.63

Reach 4 5032    25yr 0.71 119.13 119.45 119.44 119.53 0.018694 1.25 0.57 3.06 0.92

Reach 4 5032    50yr 0.99 119.13 119.53 119.60 0.012625 1.19 0.83 3.59 0.79

Reach 4 5032    100y 1.28 119.13 119.73 119.76 0.002539 0.81 1.71 5.15 0.39

Reach 4 5032    100yr-NC 1.34 119.13 119.78 119.81 0.001949 0.76 1.96 5.55 0.35

Reach 4 5032    Hazel 5.61 119.13 120.98 120.99 0.000209 0.57 24.64 41.05 0.14

Reach 4 5032    350yr-NC 2.34 119.13 120.76 120.76 0.000059 0.28 17.99 24.15 0.07

Reach 4 5027    2yr 0.14 119.04 119.16 119.16 119.20 0.027105 0.92 0.15 1.74 0.99

Reach 4 5027    5yr 0.20 119.04 119.19 119.19 119.24 0.026505 0.97 0.21 2.13 0.99

Reach 4 5027    10yr 0.38 119.04 119.25 119.25 119.29 0.027729 0.98 0.39 6.10 1.02

Reach 4 5027    25yr 0.71 119.04 119.35 119.30 119.38 0.008525 0.80 0.89 14.24 0.62

Reach 4 5027    50yr 0.99 119.04 119.52 119.33 119.54 0.001520 0.54 1.82 19.38 0.30

Reach 4 5027    100y 1.28 119.04 119.73 119.36 119.74 0.000520 0.44 2.93 21.60 0.19

Reach 4 5027    100yr-NC 1.34 119.04 119.78 119.36 119.79 0.000434 0.42 3.18 22.19 0.17

Reach 4 5027    Hazel 5.61 119.04 120.99 119.66 120.99 0.000028 0.22 48.43 47.89 0.05

Reach 4 5027    350yr-NC 2.34 119.04 120.76 119.45 120.76 0.000008 0.11 38.67 39.07 0.03

Reach 4 5020.15 Culvert

Reach 4 5004    2yr 0.14 118.85 119.02 118.98 119.04 0.010301 0.70 0.20 1.58 0.63

Reach 4 5004    5yr 0.20 118.85 119.06 119.01 119.08 0.009885 0.75 0.27 1.90 0.63

Reach 4 5004    10yr 0.38 118.85 119.11 119.08 119.16 0.014908 1.01 0.38 2.61 0.80

Reach 4 5004    25yr 0.71 118.85 119.17 119.17 119.26 0.021371 1.32 0.54 5.51 0.98

Reach 4 5004    50yr 0.99 118.85 119.21 119.21 119.32 0.021567 1.46 0.68 12.36 1.01

Reach 4 5004    100y 1.28 118.85 119.26 119.26 119.38 0.019957 1.59 0.81 17.15 1.00

Reach 4 5004    100yr-NC 1.34 118.85 119.26 119.26 119.40 0.019585 1.61 0.83 17.70 1.00



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 4 5004    Hazel 5.61 118.85 119.69 119.69 120.03 0.014406 2.60 2.16 30.15 1.00

Reach 4 5004    350yr-NC 2.34 118.85 119.38 119.38 119.57 0.017387 1.94 1.21 25.86 1.00

Reach 4 5000    2yr 0.14 118.78 118.95 118.94 118.98 0.017763 0.73 0.19 9.83 0.80

Reach 4 5000    5yr 0.20 118.78 118.96 118.96 119.01 0.027960 0.95 0.21 10.44 1.01

Reach 4 5000    10yr 0.38 118.78 119.02 119.02 119.07 0.024699 0.98 0.39 14.71 0.97

Reach 4 5000    25yr 0.71 118.78 119.07 119.07 119.14 0.023414 1.17 0.61 16.85 1.00

Reach 4 5000    50yr 0.99 118.78 119.11 119.11 119.19 0.020116 1.27 0.83 18.26 0.96

Reach 4 5000    100y 1.28 118.78 119.15 119.15 119.24 0.018250 1.36 1.05 21.30 0.94

Reach 4 5000    100yr-NC 1.34 118.78 119.15 119.15 119.25 0.018135 1.38 1.10 22.46 0.94

Reach 4 5000    Hazel 5.61 118.78 119.22 119.22 119.34 0.027226 2.05 5.45 32.60 1.21

Reach 4 5000    350yr-NC 2.34 118.78 119.20 119.20 119.22 0.006593 0.95 4.84 30.08 0.59

Trib 3 9320    2yr 0.53 129.22 129.42 129.45 0.014451 0.77 0.69 6.52 0.75

Trib 3 9320    5yr 0.80 129.22 129.45 129.49 0.013945 0.88 0.91 6.77 0.77

Trib 3 9320    10yr 0.98 129.22 129.47 129.52 0.013339 0.94 1.05 6.93 0.77

Trib 3 9320    25yr 1.23 129.22 129.50 129.55 0.012674 1.01 1.22 7.13 0.77

Trib 3 9320    50yr 1.41 129.22 129.51 129.57 0.012651 1.07 1.33 7.24 0.78

Trib 3 9320    100y 1.61 129.22 129.53 129.59 0.012567 1.12 1.45 7.37 0.78

Trib 3 9320    100yr-NC 1.65 129.22 129.53 129.60 0.012547 1.13 1.47 7.40 0.78

Trib 3 9320    Hazel 1.01 129.22 129.48 129.52 0.013315 0.95 1.07 6.95 0.77

Trib 3 9320    350yr-NC 2.22 129.22 129.58 129.66 0.012055 1.26 1.81 7.71 0.79

Trib 3 9273    2yr 0.53 128.76 129.01 129.03 0.006211 0.63 0.84 5.65 0.52

Trib 3 9273    5yr 0.80 128.76 129.05 129.08 0.006103 0.72 1.11 6.06 0.54

Trib 3 9273    10yr 0.98 128.76 129.08 129.11 0.006122 0.77 1.28 6.29 0.54

Trib 3 9273    25yr 1.23 128.76 129.11 129.15 0.006214 0.84 1.47 6.56 0.56

Trib 3 9273    50yr 1.41 128.76 129.13 129.17 0.006168 0.88 1.60 6.76 0.57

Trib 3 9273    100y 1.61 128.76 129.15 129.19 0.006085 0.92 1.75 6.97 0.57

Trib 3 9273    100yr-NC 1.65 128.76 129.16 129.20 0.006074 0.93 1.78 7.01 0.57

Trib 3 9273    Hazel 1.01 128.76 129.08 129.11 0.006109 0.78 1.30 6.32 0.55

Trib 3 9273    350yr-NC 2.22 128.76 129.21 129.26 0.006038 1.05 2.17 7.49 0.59

Trib 3 9236    2yr 0.53 128.52 128.75 128.70 128.78 0.006991 0.67 0.79 5.23 0.55

Trib 3 9236    5yr 0.80 128.52 128.80 128.83 0.007105 0.78 1.03 5.58 0.58

Trib 3 9236    10yr 0.98 128.52 128.83 128.86 0.007031 0.83 1.19 5.78 0.58

Trib 3 9236    25yr 1.23 128.52 128.86 128.90 0.006921 0.90 1.37 6.06 0.59

Trib 3 9236    50yr 1.41 128.52 128.88 128.92 0.006939 0.95 1.49 6.20 0.60

Trib 3 9236    100y 1.61 128.52 128.90 128.95 0.006932 1.00 1.63 6.35 0.61

Trib 3 9236    100yr-NC 1.65 128.52 128.90 128.96 0.006927 1.01 1.65 6.38 0.61

Trib 3 9236    Hazel 1.01 128.52 128.83 128.87 0.007057 0.84 1.21 5.81 0.59

Trib 3 9236    350yr-NC 2.22 128.52 128.96 129.02 0.006796 1.13 2.02 6.79 0.62

Trib 3 9192    2yr 0.53 127.96 128.19 128.19 128.26 0.024303 1.17 0.45 3.29 1.01

Trib 3 9192    5yr 0.80 127.96 128.24 128.24 128.32 0.022157 1.30 0.61 3.56 1.00

Trib 3 9192    10yr 0.98 127.96 128.26 128.26 128.36 0.021694 1.38 0.71 3.70 1.01

Trib 3 9192    25yr 1.23 127.96 128.29 128.29 128.41 0.020677 1.49 0.83 3.87 1.01

Trib 3 9192    50yr 1.41 127.96 128.32 128.32 128.44 0.019732 1.55 0.91 4.00 1.00

Trib 3 9192    100y 1.61 127.96 128.34 128.34 128.47 0.019143 1.62 1.01 4.12 1.00

Trib 3 9192    100yr-NC 1.65 127.96 128.34 128.34 128.48 0.018996 1.64 1.03 4.14 1.00

Trib 3 9192    Hazel 1.01 127.96 128.27 128.27 128.37 0.021406 1.39 0.72 3.73 1.00

Trib 3 9192    350yr-NC 2.22 127.96 128.40 128.40 128.57 0.017413 1.79 1.29 4.48 0.99

Trib 3 9149    2yr 0.53 126.69 126.94 126.94 127.02 0.023551 1.26 0.42 2.68 1.01

Trib 3 9149    5yr 0.80 126.69 126.99 126.99 127.09 0.021716 1.38 0.58 2.98 1.00

Trib 3 9149    10yr 0.98 126.69 127.02 127.02 127.13 0.021275 1.46 0.67 3.14 1.01

Trib 3 9149    25yr 1.23 126.69 127.06 127.06 127.18 0.020223 1.58 0.78 3.33 1.01

Trib 3 9149    50yr 1.41 126.69 127.08 127.08 127.22 0.019277 1.64 0.87 3.47 1.00

Trib 3 9149    100y 1.61 126.69 127.11 127.11 127.26 0.018601 1.71 0.96 3.61 1.00

Trib 3 9149    100yr-NC 1.65 126.69 127.11 127.11 127.26 0.018465 1.72 0.98 3.64 1.00

Trib 3 9149    Hazel 1.01 126.69 127.03 127.03 127.14 0.020997 1.47 0.69 3.17 1.01

Trib 3 9149    350yr-NC 2.22 126.69 127.18 127.18 127.36 0.016852 1.88 1.24 4.00 0.98

Trib 3 9106    2yr 0.53 124.25 124.74 124.76 0.001439 0.50 1.06 3.15 0.28

Trib 3 9106    5yr 0.80 124.25 124.89 124.91 0.001093 0.51 1.57 3.65 0.25

Trib 3 9106    10yr 0.98 124.25 125.01 125.03 0.000802 0.48 2.03 4.02 0.22

Trib 3 9106    25yr 1.23 124.25 125.16 125.17 0.000600 0.46 2.65 4.44 0.19

Trib 3 9106    50yr 1.41 124.25 125.26 125.27 0.000488 0.45 3.13 4.73 0.18

Trib 3 9106    100y 1.61 124.25 125.39 125.40 0.000361 0.43 3.73 5.06 0.16

Trib 3 9106    100yr-NC 1.65 124.25 125.41 125.42 0.000342 0.43 3.86 5.13 0.15

Trib 3 9106    Hazel 1.01 124.25 125.03 125.04 0.000777 0.48 2.10 4.07 0.21

Trib 3 9106    350yr-NC 2.22 124.25 125.75 125.76 0.000195 0.41 5.72 6.03 0.12

Trib 3 9103    2yr 0.53 124.21 124.74 124.54 124.75 0.001964 0.54 0.98 3.36 0.32

Trib 3 9103    5yr 0.80 124.21 124.89 124.60 124.90 0.001245 0.52 1.54 3.89 0.26

Trib 3 9103    10yr 0.98 124.21 125.01 124.64 125.02 0.000852 0.48 2.03 4.30 0.22

Trib 3 9103    25yr 1.23 124.21 125.16 124.68 125.17 0.000607 0.45 2.71 4.81 0.19

Trib 3 9103    50yr 1.41 124.21 125.26 124.70 125.27 0.000473 0.44 3.23 5.13 0.17

Trib 3 9103    100y 1.61 124.21 125.39 124.73 125.40 0.000341 0.42 3.90 5.58 0.15



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Trib 3 9103    100yr-NC 1.65 124.21 125.41 124.73 125.42 0.000323 0.42 4.03 5.65 0.15

Trib 3 9103    Hazel 1.01 124.21 125.03 124.64 125.04 0.000819 0.48 2.11 4.36 0.22

Trib 3 9103    350yr-NC 2.22 124.21 125.75 124.80 125.75 0.000176 0.39 6.08 6.72 0.12

Trib 3 9061.5  Culvert

Trib 3 9020    2yr 0.53 120.35 120.58 120.57 120.63 0.022077 1.01 0.53 4.50 0.94

Trib 3 9020    5yr 0.80 120.35 120.61 120.61 120.68 0.023035 1.16 0.69 4.97 0.99

Trib 3 9020    10yr 0.98 120.35 120.63 120.63 120.71 0.023028 1.23 0.80 5.22 1.00

Trib 3 9020    25yr 1.23 120.35 120.66 120.66 120.75 0.021124 1.31 0.95 6.01 0.99

Trib 3 9020    50yr 1.41 120.35 120.68 120.68 120.77 0.019844 1.35 1.07 6.61 0.97

Trib 3 9020    100y 1.61 120.35 120.70 120.70 120.80 0.019095 1.41 1.19 7.20 0.97

Trib 3 9020    100yr-NC 1.65 120.35 120.70 120.70 120.80 0.018895 1.42 1.22 7.32 0.97

Trib 3 9020    Hazel 1.01 120.35 120.64 120.64 120.71 0.022656 1.23 0.82 5.27 1.00

Trib 3 9020    350yr-NC 2.22 120.35 120.75 120.75 120.87 0.016764 1.53 1.61 8.06 0.94

Trib 3 9016    2yr 0.53 120.33 120.49 120.49 120.53 0.027289 0.95 0.56 6.11 1.01

Trib 3 9016    5yr 0.80 120.33 120.52 120.52 120.58 0.025228 1.03 0.78 7.95 1.00

Trib 3 9016    10yr 0.98 120.33 120.54 120.54 120.60 0.023403 1.07 0.95 9.86 0.98

Trib 3 9016    25yr 1.23 120.33 120.56 120.56 120.63 0.021668 1.14 1.15 10.16 0.97

Trib 3 9016    50yr 1.41 120.33 120.57 120.57 120.64 0.021168 1.20 1.28 10.35 0.97

Trib 3 9016    100y 1.61 120.33 120.59 120.59 120.66 0.020399 1.24 1.42 10.56 0.97

Trib 3 9016    100yr-NC 1.65 120.33 120.59 120.59 120.67 0.020472 1.26 1.45 10.59 0.97

Trib 3 9016    Hazel 1.01 120.33 120.54 120.54 120.60 0.023182 1.08 0.97 9.90 0.98

Trib 3 9016    350yr-NC 2.22 120.33 120.62 120.62 120.72 0.018955 1.38 1.85 11.45 0.96

Trib 3 9000    2yr 0.53 119.61 119.80 119.80 119.83 0.026423 0.86 0.67 9.69 0.97

Trib 3 9000    5yr 0.80 119.61 119.83 119.83 119.87 0.023080 0.93 0.95 10.99 0.94

Trib 3 9000    10yr 0.98 119.61 119.83 119.83 119.89 0.025531 1.04 1.06 11.12 1.01

Trib 3 9000    25yr 1.23 119.61 119.85 119.85 119.91 0.024208 1.12 1.25 11.36 1.00

Trib 3 9000    50yr 1.41 119.61 119.86 119.86 119.93 0.022884 1.16 1.39 11.54 0.99

Trib 3 9000    100y 1.61 119.61 119.88 119.88 119.95 0.023038 1.22 1.52 11.69 1.01

Trib 3 9000    100yr-NC 1.65 119.61 119.88 119.88 119.95 0.021904 1.21 1.57 11.75 0.99

Trib 3 9000    Hazel 1.01 119.61 119.84 119.84 119.89 0.024662 1.04 1.09 11.16 0.99

Trib 3 9000    350yr-NC 2.22 119.61 119.91 119.91 120.00 0.021735 1.36 1.92 12.30 1.01

Reach 3 4665    2yr 0.65 118.19 118.39 118.39 118.45 0.016218 1.10 0.83 11.38 0.85

Reach 3 4665    5yr 0.99 118.19 118.45 118.45 118.49 0.013821 1.02 1.68 19.56 0.79

Reach 3 4665    10yr 1.23 118.19 118.47 118.47 118.51 0.015839 1.06 2.07 25.04 0.84

Reach 3 4665    25yr 1.55 118.19 118.48 118.48 118.53 0.017381 1.17 2.44 26.90 0.89

Reach 3 4665    50yr 1.81 118.19 118.49 118.49 118.54 0.017382 1.23 2.80 28.45 0.90

Reach 3 4665    100y 2.07 118.19 118.50 118.50 118.56 0.018687 1.31 3.04 29.40 0.94

Reach 3 4665    100yr-NC 2.32 118.19 118.51 118.51 118.57 0.020023 1.39 3.26 30.34 0.98

Reach 3 4665    Hazel 6.68 118.19 118.87 118.88 0.002082 0.88 16.70 41.44 0.37

Reach 3 4665    350yr-NC 3.78 118.19 118.57 118.57 118.64 0.017311 1.54 5.26 34.26 0.95

Reach 3 4640    2yr 0.65 117.14 117.41 117.41 117.50 0.022711 1.32 0.49 2.86 1.01

Reach 3 4640    5yr 0.99 117.14 117.47 117.47 117.58 0.021668 1.45 0.68 3.29 1.01

Reach 3 4640    10yr 1.23 117.14 117.51 117.51 117.63 0.020859 1.51 0.81 3.56 1.01

Reach 3 4640    25yr 1.55 117.14 117.56 117.56 117.68 0.020047 1.58 0.98 3.88 1.01

Reach 3 4640    50yr 1.81 117.14 117.70 117.58 117.75 0.006969 1.07 2.28 20.82 0.61

Reach 3 4640    100y 2.07 117.14 117.78 117.81 0.003101 0.83 4.65 34.94 0.42

Reach 3 4640    100yr-NC 2.32 117.14 117.85 117.87 0.001620 0.67 7.43 42.28 0.32

Reach 3 4640    Hazel 6.68 117.14 118.87 118.88 0.000052 0.26 58.60 54.90 0.07

Reach 3 4640    350yr-NC 3.78 117.14 118.22 118.22 0.000212 0.36 24.57 48.50 0.13

Reach 3 4635    2yr 0.65 117.00 117.19 117.19 117.26 0.023650 1.09 0.60 5.00 0.99

Reach 3 4635    5yr 0.99 117.00 117.31 117.24 117.34 0.006489 0.82 1.21 6.62 0.57

Reach 3 4635    10yr 1.23 117.00 117.39 117.26 117.42 0.003890 0.74 1.66 7.81 0.46

Reach 3 4635    25yr 1.55 117.00 117.48 117.29 117.51 0.002430 0.68 2.29 9.08 0.37

Reach 3 4635    50yr 1.81 117.00 117.71 117.32 117.72 0.000582 0.47 3.90 31.23 0.20

Reach 3 4635    100y 2.07 117.00 117.79 117.34 117.80 0.000507 0.47 4.41 36.58 0.19

Reach 3 4635    100yr-NC 2.32 117.00 117.85 117.36 117.87 0.000455 0.48 4.89 38.59 0.18

Reach 3 4635    Hazel 6.68 117.00 118.85 117.61 118.87 0.000196 0.57 11.99 54.92 0.14

Reach 3 4635    350yr-NC 3.78 117.00 118.21 117.46 118.22 0.000310 0.52 7.39 47.61 0.16

Reach 3 4614.17 Culvert

Reach 3 4597    2yr 0.65 116.14 116.59 116.43 116.61 0.003141 0.68 0.95 3.23 0.40

Reach 3 4597    5yr 0.99 116.14 116.66 116.49 116.70 0.003840 0.83 1.19 3.52 0.45

Reach 3 4597    10yr 1.23 116.14 116.70 116.53 116.75 0.004268 0.92 1.34 3.69 0.48

Reach 3 4597    25yr 1.55 116.14 116.75 116.58 116.80 0.004758 1.02 1.51 3.87 0.52

Reach 3 4597    50yr 1.81 116.14 116.78 116.62 116.84 0.005136 1.11 1.63 4.04 0.54

Reach 3 4597    100y 2.07 116.14 116.81 116.65 116.88 0.005502 1.19 1.74 6.50 0.57

Reach 3 4597    100yr-NC 2.32 116.14 116.83 116.68 116.91 0.005985 1.27 1.83 8.08 0.59

Reach 3 4597    Hazel 6.68 116.14 117.03 117.03 117.36 0.014813 2.52 2.68 28.21 0.99

Reach 3 4597    350yr-NC 3.78 116.14 116.95 116.82 117.09 0.007373 1.63 2.33 12.04 0.68

Reach 3 4587    2yr 0.65 116.18 116.48 116.46 116.54 0.015680 1.10 0.59 3.36 0.84



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 3 4587    5yr 0.99 116.18 116.54 116.52 116.62 0.015474 1.22 0.81 3.96 0.86

Reach 3 4587    10yr 1.23 116.18 116.57 116.55 116.66 0.015922 1.30 0.95 4.29 0.88

Reach 3 4587    25yr 1.55 116.18 116.61 116.60 116.71 0.015976 1.38 1.13 4.69 0.90

Reach 3 4587    50yr 1.81 116.18 116.64 116.62 116.75 0.015966 1.44 1.25 5.56 0.91

Reach 3 4587    100y 2.07 116.18 116.67 116.65 116.78 0.016021 1.51 1.37 7.57 0.92

Reach 3 4587    100yr-NC 2.32 116.18 116.70 116.67 116.81 0.014928 1.52 1.53 8.97 0.89

Reach 3 4587    Hazel 6.68 116.18 116.95 116.95 117.06 0.008407 1.71 7.94 35.50 0.74

Reach 3 4587    350yr-NC 3.78 116.18 116.78 116.78 116.97 0.017569 1.91 1.98 20.98 1.01

Reach 3 4500    2yr 0.67 114.62 114.87 114.87 114.96 0.021183 1.29 0.52 2.96 0.98

Reach 3 4500    5yr 1.02 114.62 114.93 114.93 115.04 0.021160 1.46 0.70 3.28 1.01

Reach 3 4500    10yr 1.26 114.62 114.97 114.97 115.09 0.020409 1.53 0.82 3.48 1.01

Reach 3 4500    25yr 1.67 114.62 115.02 115.02 115.16 0.019693 1.63 1.02 3.83 1.01

Reach 3 4500    50yr 2.00 114.62 115.06 115.06 115.21 0.019289 1.69 1.18 4.12 1.01

Reach 3 4500    100y 2.33 114.62 115.10 115.10 115.25 0.018933 1.74 1.34 4.38 1.01

Reach 3 4500    100yr-NC 3.23 114.62 115.18 115.18 115.36 0.017978 1.86 1.73 5.03 1.01

Reach 3 4500    Hazel 8.80 114.62 115.57 115.57 115.75 0.008164 2.05 7.49 27.18 0.77

Reach 3 4500    350yr-NC 5.21 114.62 115.33 115.33 115.55 0.014342 2.10 2.77 9.90 0.95

Reach 3 4316    2yr 0.64 113.25 113.48 113.46 113.53 0.017055 1.05 0.61 4.02 0.86

Reach 3 4316    5yr 1.09 113.25 113.54 113.52 113.62 0.016463 1.23 0.89 4.51 0.89

Reach 3 4316    10yr 1.44 113.25 113.58 113.56 113.67 0.016163 1.34 1.08 4.75 0.90

Reach 3 4316    25yr 2.03 113.25 113.64 113.62 113.75 0.015962 1.48 1.37 5.11 0.92

Reach 3 4316    50yr 2.52 113.25 113.68 113.67 113.81 0.016499 1.59 1.58 5.42 0.94

Reach 3 4316    100y 3.03 113.25 113.72 113.71 113.87 0.016951 1.69 1.79 5.75 0.97

Reach 3 4316    100yr-NC 3.65 113.25 113.76 113.76 113.92 0.017474 1.79 2.04 6.11 0.99

Reach 3 4316    Hazel 9.56 113.25 114.09 114.09 114.28 0.009590 2.04 6.85 24.22 0.82

Reach 3 4316    350yr-NC 6.17 113.25 113.92 113.92 114.12 0.013971 1.99 3.34 14.02 0.94

Reach 3 4205    2yr 0.64 111.31 111.51 111.50 111.56 0.018364 1.02 0.63 4.57 0.88

Reach 3 4205    5yr 1.09 111.31 111.56 111.55 111.64 0.019215 1.26 0.87 4.77 0.94

Reach 3 4205    10yr 1.44 111.31 111.60 111.59 111.70 0.019584 1.40 1.03 4.90 0.97

Reach 3 4205    25yr 2.03 111.31 111.65 111.65 111.78 0.019921 1.58 1.28 5.09 1.01

Reach 3 4205    50yr 2.52 111.31 111.69 111.69 111.83 0.019199 1.69 1.50 5.25 1.01

Reach 3 4205    100y 3.03 111.31 111.73 111.73 111.89 0.018603 1.78 1.71 5.40 1.01

Reach 3 4205    100yr-NC 3.65 111.31 111.77 111.77 111.95 0.018000 1.87 1.95 5.56 1.01

Reach 3 4205    Hazel 9.56 111.31 112.12 112.12 112.36 0.011594 2.23 5.43 15.88 0.89

Reach 3 4205    350yr-NC 6.17 111.31 111.95 111.95 112.16 0.014692 2.06 3.21 9.71 0.95

Reach 3 4121    2yr 0.64 109.48 109.76 109.76 109.85 0.022736 1.33 0.48 2.70 1.01

Reach 3 4121    5yr 1.09 109.48 109.84 109.84 109.96 0.020900 1.52 0.72 3.09 1.01

Reach 3 4121    10yr 1.44 109.48 109.90 109.90 110.03 0.020101 1.63 0.88 3.33 1.01

Reach 3 4121    25yr 2.03 109.48 109.97 109.97 110.13 0.019177 1.78 1.14 3.61 1.01

Reach 3 4121    50yr 2.52 109.48 110.02 110.02 110.20 0.018597 1.88 1.34 3.77 1.01

Reach 3 4121    100y 3.03 109.48 110.07 110.07 110.27 0.018138 1.98 1.53 3.93 1.01

Reach 3 4121    100yr-NC 3.65 109.48 110.13 110.13 110.35 0.017690 2.07 1.76 4.10 1.01

Reach 3 4121    Hazel 9.56 109.48 110.54 110.54 110.89 0.012323 2.63 4.11 7.86 0.93

Reach 3 4121    350yr-NC 6.17 109.48 110.32 110.32 110.61 0.015362 2.38 2.63 5.24 0.99

Reach 3 4045    2yr 0.64 107.39 107.64 107.64 107.71 0.024473 1.19 0.54 3.82 1.01

Reach 3 4045    5yr 1.09 107.39 107.70 107.70 107.80 0.022131 1.38 0.79 4.13 1.01

Reach 3 4045    10yr 1.44 107.39 107.74 107.74 107.86 0.021068 1.49 0.96 4.33 1.01

Reach 3 4045    25yr 2.03 107.39 107.80 107.80 107.94 0.019850 1.64 1.24 4.63 1.01

Reach 3 4045    50yr 2.52 107.39 107.85 107.85 108.00 0.019074 1.73 1.46 4.85 1.01

Reach 3 4045    100y 3.03 107.39 107.89 107.89 108.06 0.018616 1.83 1.66 5.04 1.01

Reach 3 4045    100yr-NC 3.65 107.39 107.94 107.94 108.13 0.017744 1.94 1.89 5.23 1.01

Reach 3 4045    Hazel 9.56 107.39 108.28 108.28 108.62 0.013501 2.61 3.94 6.63 0.98

Reach 3 4045    350yr-NC 6.17 107.39 108.10 108.10 108.36 0.015248 2.28 2.79 5.92 0.99

Reach 3 3936    2yr 0.64 103.95 104.15 104.15 104.21 0.024878 1.12 0.57 4.57 1.01

Reach 3 3936    5yr 1.09 103.95 104.21 104.21 104.29 0.022318 1.29 0.84 5.02 1.01

Reach 3 3936    10yr 1.44 103.95 104.24 104.24 104.34 0.021459 1.39 1.03 5.30 1.01

Reach 3 3936    25yr 2.03 103.95 104.30 104.30 104.42 0.020221 1.52 1.33 5.73 1.01

Reach 3 3936    50yr 2.52 103.95 104.34 104.34 104.47 0.019521 1.61 1.56 6.01 1.01

Reach 3 3936    100y 3.03 103.95 104.37 104.37 104.52 0.018962 1.69 1.79 6.24 1.01

Reach 3 3936    100yr-NC 3.65 103.95 104.41 104.41 104.58 0.017925 1.79 2.04 6.51 1.00

Reach 3 3936    Hazel 9.56 103.95 104.72 104.72 105.00 0.013203 2.39 4.40 9.39 0.96

Reach 3 3936    350yr-NC 6.17 103.95 104.55 104.55 104.78 0.015527 2.11 3.02 7.52 0.99

Reach 3 3872    2yr 0.64 101.40 101.72 101.72 101.78 0.017087 1.16 0.68 8.62 0.88

Reach 3 3872    5yr 1.09 101.40 101.79 101.79 101.85 0.013778 1.18 1.54 15.28 0.81

Reach 3 3872    10yr 1.44 101.40 101.82 101.82 101.88 0.013737 1.24 2.05 16.76 0.82

Reach 3 3872    25yr 2.03 101.40 101.84 101.84 101.92 0.018201 1.49 2.47 18.19 0.96

Reach 3 3872    50yr 2.52 101.40 101.88 101.88 101.96 0.015474 1.49 3.25 23.01 0.90

Reach 3 3872    100y 3.03 101.40 101.90 101.90 101.99 0.015778 1.59 3.79 25.03 0.92

Reach 3 3872    100yr-NC 3.65 101.40 101.93 101.93 102.02 0.015352 1.66 4.50 26.37 0.92

Reach 3 3872    Hazel 9.56 101.40 102.09 102.09 102.23 0.017272 2.30 9.07 29.18 1.05

Reach 3 3872    350yr-NC 6.17 101.40 101.99 101.99 102.12 0.019730 2.11 6.22 28.28 1.08
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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)  

Reach 3 3823    2yr 0.64 99.49 99.76 99.76 99.85 0.022643 1.31 0.49 2.81 1.01

Reach 3 3823    5yr 1.09 99.49 99.84 99.84 99.95 0.021650 1.46 0.74 3.53 1.02

Reach 3 3823    10yr 1.44 99.49 99.92 99.92 100.01 0.022441 1.31 1.10 6.34 1.01

Reach 3 3823    25yr 2.03 99.49 99.97 99.97 100.07 0.022146 1.41 1.44 7.46 1.02

Reach 3 3823    50yr 2.52 99.49 100.00 100.00 100.11 0.021551 1.50 1.68 7.69 1.03

Reach 3 3823    100y 3.03 99.49 100.03 100.03 100.16 0.020535 1.57 1.93 7.92 1.02

Reach 3 3823    100yr-NC 3.65 99.49 100.06 100.06 100.20 0.020073 1.67 2.19 8.21 1.03

Reach 3 3823    Hazel 9.56 99.49 100.33 100.33 100.52 0.011802 2.02 6.25 19.58 0.88

Reach 3 3823    350yr-NC 6.17 99.49 100.20 100.20 100.37 0.014009 1.83 3.86 16.13 0.92

Reach 3 3782    2yr 0.64 98.49 98.63 98.63 98.68 0.025910 0.99 0.65 6.54 1.00

Reach 3 3782    5yr 1.09 98.49 98.69 98.69 98.74 0.024871 1.06 1.03 9.05 1.00

Reach 3 3782    10yr 1.44 98.49 98.72 98.72 98.77 0.025399 1.02 1.41 13.13 1.00

Reach 3 3782    25yr 2.03 98.49 98.75 98.75 98.81 0.024075 1.11 1.83 14.64 1.00

Reach 3 3782    50yr 2.52 98.49 98.77 98.77 98.84 0.024031 1.20 2.10 14.86 1.02

Reach 3 3782    100y 3.03 98.49 98.79 98.79 98.87 0.023018 1.27 2.39 15.09 1.02

Reach 3 3782    100yr-NC 3.65 98.49 98.81 98.81 98.90 0.022168 1.35 2.71 15.36 1.02

Reach 3 3782    Hazel 9.56 98.49 98.97 98.97 99.14 0.016701 1.81 5.53 18.76 0.99

Reach 3 3782    350yr-NC 6.17 98.49 98.89 98.89 99.01 0.019197 1.59 3.93 16.52 1.00

Reach 3 3713    2yr 0.64 96.48 96.73 96.69 96.76 0.008840 0.66 0.97 7.94 0.60

Reach 3 3713    5yr 1.09 96.48 96.78 96.73 96.81 0.009479 0.81 1.34 8.48 0.65

Reach 3 3713    10yr 1.44 96.48 96.81 96.76 96.85 0.009657 0.90 1.60 8.81 0.67

Reach 3 3713    25yr 2.03 96.48 96.85 96.80 96.90 0.010757 1.05 1.94 9.22 0.73

Reach 3 3713    50yr 2.52 96.48 96.88 96.83 96.94 0.011166 1.13 2.22 9.60 0.75

Reach 3 3713    100y 3.03 96.48 96.90 96.86 96.98 0.011712 1.22 2.49 10.84 0.78

Reach 3 3713    100yr-NC 3.65 96.48 96.91 96.89 97.01 0.014834 1.40 2.62 11.69 0.88

Reach 3 3713    Hazel 9.56 96.48 97.63 97.65 0.000689 0.72 19.74 27.71 0.24

Reach 3 3713    350yr-NC 6.17 96.48 97.01 97.01 97.15 0.014936 1.67 4.16 19.99 0.92

Reach 3 3640    2yr 0.64 95.51 95.64 95.64 95.67 0.030113 0.82 0.78 11.57 1.01

Reach 3 3640    5yr 1.09 95.51 95.67 95.67 95.71 0.027927 0.89 1.23 15.39 1.00

Reach 3 3640    10yr 1.44 95.51 95.69 95.69 95.73 0.028044 0.94 1.54 18.82 1.02

Reach 3 3640    25yr 2.03 95.51 95.72 95.72 95.77 0.024746 0.95 2.22 25.80 0.97

Reach 3 3640    50yr 2.52 95.51 95.74 95.74 95.79 0.024350 1.00 2.66 28.00 0.98

Reach 3 3640    100y 3.03 95.51 95.75 95.75 95.81 0.023538 1.06 3.05 28.59 0.98

Reach 3 3640    100yr-NC 3.65 95.51 95.78 95.76 95.83 0.017774 1.03 3.80 29.66 0.88

Reach 3 3640    Hazel 9.56 95.51 97.64 97.64 0.000013 0.16 80.76 49.46 0.04

Reach 3 3640    350yr-NC 6.17 95.51 96.45 96.45 0.000121 0.27 28.07 39.81 0.10

Reach 3 3569    2yr 0.64 94.02 94.62 94.30 94.63 0.000923 0.44 1.47 3.89 0.23

Reach 3 3569    5yr 1.09 94.02 94.80 94.39 94.81 0.000871 0.49 2.24 4.78 0.23

Reach 3 3569    10yr 1.44 94.02 94.92 94.45 94.93 0.000807 0.50 2.86 5.48 0.22

Reach 3 3569    25yr 2.03 94.02 95.11 94.53 95.12 0.000728 0.50 4.09 8.77 0.22

Reach 3 3569    50yr 2.52 94.02 95.48 94.59 95.48 0.000118 0.28 17.08 43.54 0.09

Reach 3 3569    100y 3.03 94.02 95.62 94.64 95.63 0.000080 0.26 23.72 45.09 0.08

Reach 3 3569    100yr-NC 3.65 94.02 95.80 94.71 95.80 0.000056 0.24 31.57 46.39 0.07

Reach 3 3569    Hazel 9.56 94.02 97.64 95.12 97.64 0.000007 0.16 132.41 63.87 0.03

Reach 3 3569    350yr-NC 6.17 94.02 96.44 94.90 96.45 0.000024 0.21 63.15 51.14 0.05

Reach 3 3567    2yr 0.64 93.96 94.62 94.27 94.63 0.000487 0.37 1.74 5.17 0.17

Reach 3 3567    5yr 1.09 93.96 94.80 94.34 94.81 0.000476 0.45 2.42 6.14 0.18

Reach 3 3567    10yr 1.44 93.96 94.92 94.39 94.93 0.000467 0.50 2.87 7.06 0.18

Reach 3 3567    25yr 2.03 93.96 95.10 94.46 95.12 0.000449 0.57 3.57 9.30 0.19

Reach 3 3567    50yr 2.52 93.96 95.46 94.52 95.47 0.000236 0.51 4.94 46.49 0.14

Reach 3 3567    100y 3.03 93.96 95.61 94.56 95.62 0.000239 0.55 5.49 48.09 0.15

Reach 3 3567    100yr-NC 3.65 93.96 95.77 94.62 95.79 0.000241 0.60 6.13 49.45 0.15

Reach 3 3567    Hazel 9.56 93.96 97.60 95.03 97.63 0.000132 0.73 13.08 61.04 0.13

Reach 3 3567    350yr-NC 6.17 93.96 96.41 94.81 96.44 0.000227 0.72 8.55 55.06 0.15

Reach 3 3539.25 Culvert

Reach 3 3509    2yr 0.64 91.95 92.47 92.21 92.48 0.000963 0.46 1.39 4.20 0.24

Reach 3 3509    5yr 1.09 91.95 92.61 92.29 92.62 0.001046 0.58 1.87 4.81 0.26

Reach 3 3509    10yr 1.44 91.95 92.67 92.34 92.69 0.001262 0.69 2.08 5.15 0.29

Reach 3 3509    25yr 2.03 91.95 92.74 92.41 92.78 0.001711 0.87 2.34 5.60 0.34

Reach 3 3509    50yr 2.52 91.95 92.79 92.46 92.84 0.002028 1.00 2.53 6.84 0.38

Reach 3 3509    100y 3.03 91.95 92.83 92.50 92.90 0.002396 1.13 2.69 7.73 0.42

Reach 3 3509    100yr-NC 3.65 91.95 92.84 92.56 92.94 0.003330 1.34 2.72 7.91 0.49

Reach 3 3509    Hazel 9.56 91.95 92.98 92.98 93.43 0.012944 2.96 3.23 12.40 1.00

Reach 3 3509    350yr-NC 6.17 91.95 92.94 92.76 93.15 0.006297 2.00 3.08 10.65 0.69

Reach 3 3500    2yr 0.64 91.87 92.47 92.20 92.48 0.001264 0.46 1.40 4.43 0.26

Reach 3 3500    5yr 1.09 91.87 92.60 92.29 92.62 0.001194 0.53 2.10 6.28 0.27

Reach 3 3500    10yr 1.44 91.87 92.66 92.34 92.68 0.001292 0.61 2.59 10.79 0.28

Reach 3 3500    25yr 2.03 91.87 92.73 92.42 92.76 0.001515 0.72 3.42 12.34 0.31

Reach 3 3500    50yr 2.52 91.87 92.79 92.48 92.82 0.001620 0.80 4.20 17.34 0.33

Reach 3 3500    100y 3.03 91.87 92.84 92.53 92.87 0.001705 0.86 5.05 18.17 0.34

Reach 3 3500    100yr-NC 3.65 91.87 92.85 92.57 92.90 0.002283 1.01 5.28 18.34 0.40
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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)  

Reach 3 3500    Hazel 9.56 91.87 92.97 92.94 93.15 0.007710 2.07 7.51 19.84 0.75

Reach 3 3500    350yr-NC 6.17 91.87 92.98 92.76 93.06 0.002888 1.28 7.89 20.05 0.46

Trib 2-1 9603    2yr 0.07 121.96 122.03 122.03 122.05 0.047463 0.58 0.12 4.15 1.10

Trib 2-1 9603    5yr 0.10 121.96 122.04 122.04 122.06 0.036625 0.57 0.17 5.12 0.99

Trib 2-1 9603    10yr 0.12 121.96 122.05 122.05 122.07 0.027291 0.54 0.22 5.86 0.87

Trib 2-1 9603    25yr 0.15 121.96 122.06 122.05 122.08 0.022052 0.53 0.28 6.49 0.80

Trib 2-1 9603    50yr 0.18 121.96 122.07 122.06 122.08 0.021144 0.56 0.32 6.57 0.80

Trib 2-1 9603    100y 0.21 121.96 122.07 122.07 122.09 0.028095 0.65 0.33 6.57 0.93

Trib 2-1 9603    100yr-NC 0.21 121.96 122.07 122.07 122.09 0.034755 0.69 0.30 6.53 1.02

Trib 2-1 9603    Hazel 0.75 121.96 122.13 122.13 122.18 0.025014 1.03 0.76 8.03 1.00

Trib 2-1 9603    350yr-NC 0.32 121.96 122.09 122.08 122.11 0.023399 0.72 0.45 6.99 0.89

Trib 2-1 9500    2yr 0.07 118.85 118.95 118.93 118.95 0.005825 0.21 0.33 11.02 0.39

Trib 2-1 9500    5yr 0.10 118.85 118.96 118.96 0.006061 0.24 0.42 12.27 0.40

Trib 2-1 9500    10yr 0.12 118.85 118.96 118.96 0.005857 0.24 0.49 13.14 0.40

Trib 2-1 9500    25yr 0.15 118.85 118.94 118.94 118.96 0.043960 0.54 0.28 10.14 1.05

Trib 2-1 9500    50yr 0.18 118.85 118.95 118.95 118.96 0.046814 0.58 0.31 10.66 1.09

Trib 2-1 9500    100y 0.21 118.85 118.95 118.95 118.97 0.032684 0.53 0.39 11.89 0.93

Trib 2-1 9500    100yr-NC 0.21 118.85 119.00 119.00 0.002151 0.20 1.04 17.51 0.26

Trib 2-1 9500    Hazel 0.75 118.85 118.99 118.99 119.02 0.031000 0.75 1.00 17.27 1.00

Trib 2-1 9500    350yr-NC 0.32 118.85 118.96 118.96 118.98 0.040827 0.65 0.50 13.22 1.07

Trib 2-2 9933    2yr 0.27 121.96 122.04 122.04 122.07 0.035124 0.75 0.36 6.80 1.05

Trib 2-2 9933    5yr 0.39 121.96 122.06 122.06 122.09 0.029596 0.81 0.48 7.28 1.00

Trib 2-2 9933    10yr 0.48 121.96 122.07 122.07 122.11 0.029569 0.82 0.59 8.67 1.00

Trib 2-2 9933    25yr 0.59 121.96 122.08 122.08 122.12 0.029771 0.85 0.69 9.56 1.02

Trib 2-2 9933    50yr 0.69 121.96 122.09 122.09 122.13 0.027599 0.88 0.78 9.75 0.99

Trib 2-2 9933    100y 0.85 121.96 122.11 122.11 122.15 0.026589 0.94 0.91 10.00 1.00

Trib 2-2 9933    100yr-NC 2.23 121.96 122.19 122.19 122.27 0.022768 1.24 1.80 11.63 1.01

Trib 2-2 9933    Hazel 4.98 121.96 122.30 122.30 122.43 0.018366 1.59 3.27 13.98 0.99

Trib 2-2 9933    350yr-NC 3.59 121.96 122.25 122.25 122.35 0.019714 1.43 2.57 13.42 0.99

Trib 2-2 9800    2yr 0.27 117.54 117.67 117.65 117.68 0.012333 0.47 0.58 10.10 0.63

Trib 2-2 9800    5yr 0.39 117.54 117.69 117.66 117.70 0.012615 0.52 0.75 11.44 0.65

Trib 2-2 9800    10yr 0.48 117.54 117.69 117.67 117.71 0.012599 0.56 0.86 11.98 0.66

Trib 2-2 9800    25yr 0.59 117.54 117.69 117.68 117.72 0.025949 0.76 0.78 11.58 0.94

Trib 2-2 9800    50yr 0.69 117.54 117.69 117.69 117.73 0.029801 0.84 0.83 11.80 1.01

Trib 2-2 9800    100y 0.85 117.54 117.71 117.71 117.74 0.028554 0.84 1.01 13.80 1.00

Trib 2-2 9800    100yr-NC 2.23 117.54 117.80 117.77 117.84 0.013154 0.92 2.42 16.24 0.76

Trib 2-2 9800    Hazel 4.98 117.54 118.43 118.44 0.000182 0.32 22.06 44.72 0.12

Trib 2-2 9800    350yr-NC 3.59 117.54 117.82 117.82 117.90 0.022452 1.30 2.77 16.57 1.01

Trib 2 7958    2yr 0.19 115.19 115.28 115.28 115.29 0.036519 0.59 0.32 9.05 1.00

Trib 2 7958    5yr 0.28 115.19 115.29 115.29 115.31 0.034304 0.63 0.44 10.78 0.99

Trib 2 7958    10yr 0.34 115.19 115.29 115.29 115.32 0.035001 0.67 0.51 11.48 1.01

Trib 2 7958    25yr 0.42 115.19 115.32 115.33 0.011785 0.46 0.91 15.90 0.61

Trib 2 7958    50yr 0.51 115.19 115.35 115.36 0.005045 0.37 1.39 17.95 0.42

Trib 2 7958    100y 1.00 115.19 115.39 115.40 0.005467 0.46 2.16 21.06 0.46

Trib 2 7958    100yr-NC 2.18 115.19 115.39 115.39 115.44 0.026854 1.02 2.14 21.02 1.02

Trib 2 7958    Hazel 6.16 115.19 118.43 118.43 0.000001 0.05 198.45 98.05 0.01

Trib 2 7958    350yr-NC 4.09 115.19 115.77 115.78 0.000459 0.36 11.46 26.05 0.17

Trib 2 7866    2yr 0.19 114.04 114.36 114.25 114.36 0.004111 0.29 0.66 10.70 0.37

Trib 2 7866    5yr 0.28 114.04 114.38 114.31 114.38 0.004156 0.31 0.90 12.82 0.38

Trib 2 7866    10yr 0.34 114.04 114.39 114.33 114.40 0.004135 0.31 1.11 16.18 0.37

Trib 2 7866    25yr 0.42 114.04 114.38 114.34 114.39 0.009061 0.46 0.91 12.91 0.56

Trib 2 7866    50yr 0.51 114.04 114.35 114.35 114.39 0.034121 0.82 0.63 10.22 1.05

Trib 2 7866    100y 1.00 114.04 114.40 114.40 114.43 0.027895 0.82 1.23 17.20 0.98

Trib 2 7866    100yr-NC 2.18 114.04 114.62 114.62 0.000711 0.28 7.67 33.71 0.19

Trib 2 7866    Hazel 6.16 114.04 118.43 118.43 0.000000 0.04 256.37 90.21 0.01

Trib 2 7866    350yr-NC 4.09 114.04 115.77 115.77 0.000006 0.08 58.13 54.13 0.02

Trib 2 7787    2yr 0.19 113.52 113.63 113.63 113.66 0.031180 0.74 0.26 4.51 1.00

Trib 2 7787    5yr 0.28 113.52 113.65 113.65 113.68 0.029667 0.80 0.35 5.35 1.00

Trib 2 7787    10yr 0.34 113.52 113.66 113.66 113.70 0.030290 0.82 0.41 6.14 1.01

Trib 2 7787    25yr 0.42 113.52 113.72 113.73 0.007651 0.51 0.82 8.84 0.54

Trib 2 7787    50yr 0.51 113.52 113.78 113.79 0.002557 0.30 1.69 17.74 0.31

Trib 2 7787    100y 1.00 113.52 114.07 114.07 0.000067 0.11 9.36 30.33 0.06

Trib 2 7787    100yr-NC 2.18 113.52 114.62 114.62 0.000010 0.08 27.40 35.82 0.03

Trib 2 7787    Hazel 6.16 113.52 118.43 118.43 0.000000 0.03 264.97 91.16 0.01

Trib 2 7787    350yr-NC 4.09 113.52 115.77 115.77 0.000002 0.06 78.77 50.67 0.01

Trib 2 7727    2yr 0.19 113.14 113.53 113.53 0.000008 0.03 5.52 19.64 0.02

Trib 2 7727    5yr 0.28 113.14 113.61 113.61 0.000007 0.04 7.21 20.14 0.02

Trib 2 7727    10yr 0.34 113.14 113.66 113.66 0.000007 0.04 8.22 20.44 0.02

Trib 2 7727    25yr 0.42 113.14 113.72 113.72 0.000007 0.04 9.47 20.80 0.02

Trib 2 7727    50yr 0.51 113.14 113.79 113.79 0.000007 0.05 10.79 21.13 0.02

Trib 2 7727    100y 1.00 113.14 114.07 114.07 0.000006 0.06 17.05 23.20 0.02
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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)  

Trib 2 7727    100yr-NC 2.18 113.14 114.62 114.62 0.000005 0.07 31.13 28.04 0.02

Trib 2 7727    Hazel 6.16 113.14 118.43 118.43 0.000000 0.04 223.88 68.31 0.01

Trib 2 7727    350yr-NC 4.09 113.14 115.77 115.77 0.000002 0.07 72.80 43.74 0.01

Trib 2 7723    2yr 0.19 113.13 113.53 113.19 113.53 0.000013 0.05 3.83 20.20 0.03

Trib 2 7723    5yr 0.28 113.13 113.61 113.20 113.61 0.000013 0.06 4.79 20.73 0.03

Trib 2 7723    10yr 0.34 113.13 113.66 113.21 113.66 0.000014 0.06 5.36 21.02 0.03

Trib 2 7723    25yr 0.42 113.13 113.72 113.22 113.72 0.000014 0.07 6.06 21.44 0.03

Trib 2 7723    50yr 0.51 113.13 113.79 113.23 113.79 0.000015 0.07 6.80 22.05 0.03

Trib 2 7723    100y 1.00 113.13 114.07 113.26 114.07 0.000015 0.10 10.40 25.07 0.03

Trib 2 7723    100yr-NC 2.18 113.13 114.61 113.33 114.62 0.000013 0.13 17.41 29.09 0.03

Trib 2 7723    Hazel 6.16 113.13 118.43 113.50 118.43 0.000000 0.04 223.20 67.27 0.01

Trib 2 7723    350yr-NC 4.09 113.13 115.77 113.42 115.77 0.000006 0.13 32.29 42.27 0.03

Trib 2 7690    Culvert

Trib 2 7664    2yr 0.19 111.90 112.07 112.07 112.12 0.026016 1.03 0.18 1.67 1.00

Trib 2 7664    5yr 0.28 111.90 112.10 112.10 112.17 0.024948 1.15 0.24 1.82 1.00

Trib 2 7664    10yr 0.34 111.90 112.12 112.12 112.20 0.023984 1.20 0.28 1.91 1.00

Trib 2 7664    25yr 0.42 111.90 112.15 112.15 112.23 0.022996 1.26 0.33 2.02 0.99

Trib 2 7664    50yr 0.51 111.90 112.17 112.17 112.26 0.022561 1.33 0.38 2.12 1.00

Trib 2 7664    100y 1.00 111.90 112.28 112.28 112.41 0.020198 1.61 0.62 2.63 1.00

Trib 2 7664    100yr-NC 2.18 111.90 112.46 112.46 112.67 0.017717 2.00 1.09 3.16 1.00

Trib 2 7664    Hazel 6.16 111.90 112.87 112.87 113.25 0.014592 2.73 2.25 4.31 1.00

Trib 2 7664    350yr-NC 4.09 111.90 112.69 112.69 112.98 0.016011 2.38 1.72 3.77 1.00

Trib 2 7657    2yr 0.57 111.36 111.53 111.53 111.59 0.025288 1.07 0.53 4.64 1.01

Trib 2 7657    5yr 0.83 111.36 111.56 111.56 111.63 0.023733 1.19 0.70 4.97 1.01

Trib 2 7657    10yr 0.96 111.36 111.58 111.58 111.66 0.023046 1.23 0.78 5.11 1.01

Trib 2 7657    25yr 1.09 111.36 111.59 111.59 111.68 0.022554 1.27 0.86 5.25 1.01

Trib 2 7657    50yr 1.19 111.36 111.60 111.60 111.69 0.022252 1.30 0.91 5.35 1.01

Trib 2 7657    100y 1.32 111.36 111.62 111.62 111.71 0.022492 1.35 0.98 5.46 1.02

Trib 2 7657    100yr-NC 2.27 111.36 111.71 111.71 111.81 0.020809 1.45 1.57 7.44 1.01

Trib 2 7657    Hazel 6.56 111.36 111.92 111.92 112.11 0.017136 1.95 3.37 9.27 1.01

Trib 2 7657    350yr-NC 4.37 111.36 111.83 111.83 111.98 0.018355 1.72 2.55 8.52 1.00

Trib 2 7598    2yr 0.57 109.64 109.88 109.88 109.93 0.027520 0.99 0.58 5.98 1.02

Trib 2 7598    5yr 0.83 109.64 109.91 109.91 109.97 0.026209 1.06 0.78 7.08 1.02

Trib 2 7598    10yr 0.96 109.64 109.92 109.92 109.98 0.025871 1.09 0.88 7.62 1.02

Trib 2 7598    25yr 1.09 109.64 109.94 109.94 110.00 0.025522 1.11 0.98 8.12 1.02

Trib 2 7598    50yr 1.19 109.64 109.95 109.95 110.01 0.025186 1.13 1.06 8.47 1.02

Trib 2 7598    100y 1.32 109.64 109.96 109.96 110.02 0.024024 1.13 1.17 8.95 1.00

Trib 2 7598    100yr-NC 2.27 109.64 110.02 110.02 110.10 0.023858 1.29 1.76 11.11 1.03

Trib 2 7598    Hazel 6.56 109.64 110.18 110.18 110.32 0.018754 1.65 4.00 14.91 1.00

Trib 2 7598    350yr-NC 4.37 109.64 110.11 110.11 110.22 0.021438 1.46 2.99 14.57 1.02

Trib 2 7525    2yr 0.57 106.77 107.02 107.02 107.10 0.023003 1.28 0.45 2.71 1.01

Trib 2 7525    5yr 0.83 106.77 107.07 107.07 107.17 0.021800 1.39 0.60 3.08 1.01

Trib 2 7525    10yr 0.96 106.77 107.10 107.10 107.20 0.021286 1.44 0.67 3.22 1.01

Trib 2 7525    25yr 1.09 106.77 107.12 107.12 107.23 0.020844 1.48 0.74 3.34 1.01

Trib 2 7525    50yr 1.19 106.77 107.13 107.13 107.25 0.020535 1.51 0.79 3.43 1.00

Trib 2 7525    100y 1.32 106.77 107.15 107.15 107.27 0.020250 1.54 0.86 3.57 1.00

Trib 2 7525    100yr-NC 2.27 106.77 107.27 107.27 107.42 0.019720 1.72 1.32 4.55 1.02

Trib 2 7525    Hazel 6.56 106.77 107.53 107.53 107.69 0.016537 1.80 4.08 15.29 0.97

Trib 2 7525    350yr-NC 4.37 106.77 107.45 107.45 107.58 0.017560 1.58 2.92 14.14 0.96

Trib 2 7435    2yr 0.57 104.53 104.75 104.75 104.83 0.023480 1.23 0.46 3.06 1.01

Trib 2 7435    5yr 0.83 104.53 104.80 104.80 104.89 0.022129 1.36 0.61 3.33 1.01

Trib 2 7435    10yr 0.96 104.53 104.82 104.82 104.92 0.021559 1.41 0.68 3.43 1.01

Trib 2 7435    25yr 1.09 104.53 104.84 104.84 104.94 0.020815 1.45 0.75 3.52 1.00

Trib 2 7435    50yr 1.19 104.53 104.85 104.85 104.96 0.020575 1.48 0.80 3.59 1.00

Trib 2 7435    100y 1.32 104.53 104.87 104.87 104.99 0.020522 1.53 0.86 3.67 1.01

Trib 2 7435    100yr-NC 2.27 104.53 104.98 104.98 105.13 0.018863 1.75 1.30 4.20 1.01

Trib 2 7435    Hazel 6.56 104.53 106.37 106.38 0.000162 0.47 26.25 30.59 0.12

Trib 2 7435    350yr-NC 4.37 104.53 106.20 106.20 0.000123 0.38 21.10 28.99 0.10

Trib 2 7374    2yr 0.57 103.85 104.23 104.23 0.000192 0.13 4.41 23.52 0.10

Trib 2 7374    5yr 0.83 103.85 104.37 104.37 0.000064 0.11 7.87 24.91 0.06

Trib 2 7374    10yr 0.96 103.85 104.43 104.43 0.000047 0.10 9.51 25.47 0.05

Trib 2 7374    25yr 1.09 103.85 104.50 104.50 0.000036 0.10 11.11 26.18 0.05

Trib 2 7374    50yr 1.19 103.85 104.54 104.54 0.000031 0.10 12.33 26.74 0.04

Trib 2 7374    100y 1.32 103.85 104.60 104.60 0.000026 0.10 13.91 27.32 0.04

Trib 2 7374    100yr-NC 2.27 103.85 105.00 105.00 0.000012 0.09 25.87 36.27 0.03

Trib 2 7374    Hazel 6.56 103.85 106.37 106.37 0.000004 0.10 83.87 48.28 0.02

Trib 2 7374    350yr-NC 4.37 103.85 106.20 106.20 0.000002 0.07 75.60 46.51 0.02

Trib 2 7367    2yr 0.57 103.67 104.22 103.86 104.23 0.000150 0.18 3.18 20.84 0.09

Trib 2 7367    5yr 0.83 103.67 104.37 103.89 104.37 0.000107 0.19 4.41 21.94 0.08

Trib 2 7367    10yr 0.96 103.67 104.43 103.91 104.43 0.000096 0.19 4.96 23.01 0.08
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Trib 2 7367    25yr 1.09 103.67 104.49 103.93 104.50 0.000088 0.20 5.50 23.47 0.08

Trib 2 7367    50yr 1.19 103.67 104.54 103.95 104.54 0.000083 0.20 5.89 23.74 0.08

Trib 2 7367    100y 1.32 103.67 104.60 103.96 104.60 0.000078 0.21 6.39 24.08 0.08

Trib 2 7367    100yr-NC 2.27 103.67 104.99 104.05 105.00 0.000056 0.23 9.79 26.91 0.07

Trib 2 7367    Hazel 6.56 103.67 106.37 104.24 106.37 0.000005 0.11 74.07 48.61 0.02

Trib 2 7367    350yr-NC 4.37 103.67 106.20 104.15 106.20 0.000003 0.08 65.72 47.38 0.02

Trib 2 7356.5  Culvert

Trib 2 7349    2yr 0.57 102.98 103.13 103.13 103.19 0.023829 1.11 0.52 7.20 1.00

Trib 2 7349    5yr 0.83 102.98 103.17 103.17 103.25 0.022461 1.26 0.66 7.79 1.01

Trib 2 7349    10yr 0.96 102.98 103.18 103.18 103.27 0.022037 1.33 0.72 8.06 1.01

Trib 2 7349    25yr 1.09 102.98 103.20 103.20 103.30 0.021127 1.38 0.79 8.34 1.01

Trib 2 7349    50yr 1.19 102.98 103.21 103.21 103.31 0.020188 1.41 0.84 8.57 1.00

Trib 2 7349    100y 1.32 102.98 103.23 103.23 103.34 0.019996 1.47 0.90 8.80 1.00

Trib 2 7349    100yr-NC 2.27 102.98 103.32 103.32 103.48 0.017837 1.76 1.29 10.92 1.00

Trib 2 7349    Hazel 6.56 102.98 103.88 103.65 104.05 0.004903 1.83 3.59 24.30 0.62

Trib 2 7349    350yr-NC 4.37 102.98 103.50 103.50 103.74 0.015152 2.18 2.00 16.34 1.00

Trib 2 7340    2yr 0.70 102.62 102.86 102.88 0.006497 0.62 1.12 7.88 0.53

Trib 2 7340    5yr 1.02 102.62 102.91 102.94 0.005873 0.67 1.52 8.83 0.52

Trib 2 7340    10yr 1.23 102.62 102.94 102.96 0.005753 0.70 1.76 9.50 0.52

Trib 2 7340    25yr 1.48 102.62 102.97 102.99 0.005542 0.73 2.03 10.05 0.52

Trib 2 7340    50yr 1.69 102.62 102.99 103.02 0.005467 0.75 2.25 10.47 0.52

Trib 2 7340    100y 1.92 102.62 103.01 103.04 0.005379 0.77 2.48 10.90 0.52

Trib 2 7340    100yr-NC 2.39 102.62 103.05 103.08 0.005372 0.81 2.95 12.13 0.52

Trib 2 7340    Hazel 7.08 102.62 103.96 103.97 0.000173 0.39 22.65 29.34 0.12

Trib 2 7340    350yr-NC 4.76 102.62 103.19 103.24 0.005180 0.98 4.86 14.59 0.54

Trib 2 7308    2yr 0.70 102.32 102.59 102.62 0.010580 0.84 0.83 5.36 0.68

Trib 2 7308    5yr 1.02 102.32 102.63 102.58 102.67 0.011544 0.97 1.06 5.93 0.73

Trib 2 7308    10yr 1.23 102.32 102.65 102.61 102.70 0.011881 1.02 1.21 6.42 0.75

Trib 2 7308    25yr 1.48 102.32 102.68 102.63 102.73 0.012275 1.08 1.38 6.89 0.77

Trib 2 7308    50yr 1.69 102.32 102.69 102.65 102.76 0.012387 1.12 1.51 7.70 0.78

Trib 2 7308    100y 1.92 102.32 102.71 102.67 102.78 0.012560 1.16 1.68 10.22 0.79

Trib 2 7308    100yr-NC 2.39 102.32 102.75 102.71 102.82 0.012915 1.25 2.06 12.47 0.81

Trib 2 7308    Hazel 7.08 102.32 103.95 103.96 0.000150 0.44 24.79 21.81 0.12

Trib 2 7308    350yr-NC 4.76 102.32 102.86 102.84 102.98 0.012806 1.59 3.58 13.93 0.86

Trib 2 7257    2yr 0.70 101.58 101.78 101.78 101.85 0.023196 1.16 0.61 5.51 0.99

Trib 2 7257    5yr 1.02 101.58 101.83 101.83 101.90 0.020570 1.20 0.93 7.65 0.96

Trib 2 7257    10yr 1.23 101.58 101.85 101.85 101.93 0.019916 1.24 1.12 8.61 0.95

Trib 2 7257    25yr 1.48 101.58 101.87 101.87 101.96 0.019379 1.32 1.30 8.75 0.96

Trib 2 7257    50yr 1.69 101.58 101.89 101.89 101.98 0.019012 1.37 1.44 8.85 0.96

Trib 2 7257    100y 1.92 101.58 101.91 101.91 102.00 0.018668 1.43 1.58 8.97 0.97

Trib 2 7257    100yr-NC 2.39 101.58 101.94 101.94 102.05 0.018021 1.54 1.87 9.18 0.97

Trib 2 7257    Hazel 7.08 101.58 103.95 103.96 0.000061 0.38 33.02 21.88 0.08

Trib 2 7257    350yr-NC 4.76 101.58 102.07 102.07 102.24 0.016488 1.94 3.13 10.04 0.99

Trib 2 7210    2yr 0.70 99.80 100.07 100.07 100.20 0.023099 1.54 0.45 1.89 1.01

Trib 2 7210    5yr 1.02 99.80 100.23 100.32 0.010668 1.33 0.77 2.16 0.71

Trib 2 7210    10yr 1.23 99.80 100.33 100.41 0.007520 1.24 0.99 2.33 0.60

Trib 2 7210    25yr 1.48 99.80 100.44 100.51 0.005618 1.17 1.26 2.52 0.53

Trib 2 7210    50yr 1.69 99.80 100.53 100.59 0.004646 1.14 1.49 2.67 0.49

Trib 2 7210    100y 1.92 99.80 100.62 100.68 0.003851 1.10 1.74 2.98 0.45

Trib 2 7210    100yr-NC 2.39 99.80 100.80 100.85 0.002386 1.03 2.75 7.07 0.37

Trib 2 7210    Hazel 7.08 99.80 103.95 103.95 0.000013 0.22 83.62 44.58 0.03

Trib 2 7210    350yr-NC 4.76 99.80 101.84 101.85 0.000271 0.60 16.78 23.30 0.14

Trib 2 7205    2yr 0.70 99.38 100.09 99.69 100.10 0.000906 0.53 1.32 3.17 0.23

Trib 2 7205    5yr 1.02 99.38 100.25 99.76 100.27 0.000834 0.60 1.70 4.58 0.23

Trib 2 7205    10yr 1.23 99.38 100.35 99.80 100.37 0.000798 0.64 1.93 9.54 0.23

Trib 2 7205    25yr 1.48 99.38 100.45 99.85 100.48 0.000764 0.68 2.19 15.85 0.23

Trib 2 7205    50yr 1.69 99.38 100.54 99.88 100.56 0.000741 0.71 2.39 22.40 0.23

Trib 2 7205    100y 1.92 99.38 100.63 99.92 100.65 0.000718 0.74 2.61 23.53 0.23

Trib 2 7205    100yr-NC 2.39 99.38 100.80 100.00 100.83 0.000675 0.79 3.03 25.71 0.22

Trib 2 7205    Hazel 7.08 99.38 103.92 100.50 103.95 0.000093 0.67 10.52 56.98 0.10

Trib 2 7205    350yr-NC 4.76 99.38 101.80 100.28 101.84 0.000382 0.88 5.43 35.81 0.19

Trib 2 7178.7  Culvert

Trib 2 7148    2yr 0.70 97.44 97.68 97.68 97.79 0.020283 1.44 0.49 4.92 1.00

Trib 2 7148    5yr 1.02 97.44 97.74 97.74 97.88 0.018409 1.63 0.63 5.24 1.00

Trib 2 7148    10yr 1.23 97.44 97.78 97.78 97.93 0.017895 1.74 0.71 5.44 1.00

Trib 2 7148    25yr 1.48 97.44 97.82 97.82 97.99 0.017156 1.85 0.80 5.66 1.00

Trib 2 7148    50yr 1.69 97.44 97.85 97.85 98.04 0.016690 1.93 0.87 5.81 1.00

Trib 2 7148    100y 1.92 97.44 97.88 97.88 98.09 0.016226 2.02 0.95 5.93 1.00

Trib 2 7148    100yr-NC 2.39 97.44 97.95 97.95 98.19 0.015257 2.16 1.10 6.17 1.00

Trib 2 7148    Hazel 7.08 97.44 98.46 98.46 98.95 0.012079 3.11 2.27 11.68 1.00
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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)  

Trib 2 7148    350yr-NC 4.76 97.44 98.23 98.23 98.61 0.013208 2.73 1.74 7.32 1.00

Trib 2 7136    2yr 0.71 96.77 97.01 97.01 97.08 0.023086 1.24 0.57 3.66 1.01

Trib 2 7136    5yr 1.07 96.77 97.06 97.06 97.16 0.021873 1.38 0.78 4.12 1.01

Trib 2 7136    10yr 1.31 96.77 97.09 97.09 97.20 0.021073 1.45 0.90 4.29 1.01

Trib 2 7136    25yr 1.60 96.77 97.12 97.12 97.24 0.020406 1.53 1.05 4.47 1.01

Trib 2 7136    50yr 1.85 96.77 97.15 97.15 97.28 0.019913 1.59 1.16 4.61 1.01

Trib 2 7136    100y 2.10 96.77 97.17 97.17 97.31 0.019483 1.64 1.28 4.75 1.01

Trib 2 7136    100yr-NC 2.44 96.77 97.20 97.20 97.35 0.018831 1.70 1.44 4.93 1.00

Trib 2 7136    Hazel 7.28 96.77 97.52 97.52 97.70 0.010332 1.97 5.78 20.51 0.83

Trib 2 7136    350yr-NC 4.87 96.77 97.43 97.43 97.57 0.010439 1.75 3.80 19.40 0.81

Trib 2 7102    2yr 0.71 96.01 96.20 96.20 96.27 0.023240 1.22 0.58 3.89 1.00

Trib 2 7102    5yr 1.07 96.01 96.25 96.25 96.34 0.021748 1.37 0.78 4.10 1.01

Trib 2 7102    10yr 1.31 96.01 96.28 96.28 96.38 0.021014 1.46 0.90 4.21 1.01

Trib 2 7102    25yr 1.60 96.01 96.31 96.31 96.43 0.020270 1.54 1.04 4.33 1.01

Trib 2 7102    50yr 1.85 96.01 96.34 96.34 96.47 0.019595 1.60 1.16 4.44 1.00

Trib 2 7102    100y 2.10 96.01 96.36 96.36 96.50 0.019390 1.66 1.26 4.53 1.01

Trib 2 7102    100yr-NC 2.44 96.01 96.39 96.39 96.54 0.018761 1.73 1.41 4.65 1.00

Trib 2 7102    Hazel 7.28 96.01 96.72 96.72 97.02 0.013995 2.44 3.22 6.42 0.98

Trib 2 7102    350yr-NC 4.87 96.01 96.57 96.57 96.81 0.015563 2.16 2.33 5.55 0.99

Trib 2 7060    2yr 0.71 94.70 95.08 95.07 95.15 0.019906 1.23 0.58 3.29 0.94

Trib 2 7060    5yr 1.07 94.70 95.13 95.13 95.23 0.021891 1.40 0.76 3.87 1.01

Trib 2 7060    10yr 1.31 94.70 95.16 95.16 95.27 0.021787 1.46 0.89 4.23 1.02

Trib 2 7060    25yr 1.60 94.70 95.20 95.20 95.32 0.021180 1.52 1.06 4.64 1.01

Trib 2 7060    50yr 1.85 94.70 95.23 95.23 95.35 0.020489 1.55 1.19 4.96 1.01

Trib 2 7060    100y 2.10 94.70 95.25 95.25 95.38 0.020280 1.59 1.32 5.22 1.01

Trib 2 7060    100yr-NC 2.44 94.70 95.28 95.28 95.42 0.019807 1.68 1.46 5.33 1.01

Trib 2 7060    Hazel 7.28 94.70 95.59 95.59 95.86 0.014393 2.35 3.30 6.65 0.98

Trib 2 7060    350yr-NC 4.87 94.70 95.44 95.44 95.67 0.016497 2.09 2.40 6.04 1.00

Trib 2 7000    2yr 0.71 93.59 93.77 93.77 93.84 0.024155 1.16 0.61 4.59 1.01

Trib 2 7000    5yr 1.07 93.59 93.82 93.82 93.90 0.022306 1.30 0.82 4.87 1.01

Trib 2 7000    10yr 1.31 93.59 93.84 93.84 93.94 0.021554 1.37 0.95 5.03 1.01

Trib 2 7000    25yr 1.60 93.59 93.87 93.87 93.98 0.020456 1.44 1.11 5.22 1.00

Trib 2 7000    50yr 1.85 93.59 93.90 93.90 94.01 0.020302 1.51 1.23 5.36 1.01

Trib 2 7000    100y 2.10 93.59 93.92 93.92 94.04 0.019761 1.56 1.34 5.47 1.01

Trib 2 7000    100yr-NC 2.44 93.59 93.95 93.95 94.08 0.019360 1.63 1.50 5.60 1.01

Trib 2 7000    Hazel 7.28 93.59 94.23 94.23 94.49 0.015309 2.26 3.31 7.37 1.00

Trib 2 7000    350yr-NC 4.87 93.59 94.11 94.11 94.31 0.016793 1.98 2.47 6.46 1.00

Trib 1 6409    2yr 0.22 91.90 92.02 92.01 92.04 0.017375 0.55 0.40 7.28 0.74

Trib 1 6409    5yr 0.32 91.90 92.04 92.03 92.06 0.015900 0.60 0.54 7.93 0.73

Trib 1 6409    10yr 0.39 91.90 92.05 92.04 92.07 0.015152 0.63 0.62 8.15 0.73

Trib 1 6409    25yr 0.48 91.90 92.07 92.05 92.09 0.014191 0.66 0.72 8.42 0.72

Trib 1 6409    50yr 0.87 91.90 92.11 92.08 92.14 0.012475 0.77 1.12 9.38 0.71

Trib 1 6409    100y 1.53 91.90 92.17 92.13 92.21 0.010949 0.92 1.67 10.11 0.71

Trib 1 6409    100yr-NC 0.65 91.90 92.09 92.06 92.11 0.013046 0.71 0.91 8.88 0.71

Trib 1 6409    Hazel 0.49 91.90 92.07 92.05 92.09 0.014529 0.67 0.73 8.43 0.73

Trib 1 6409    350yr-NC 0.89 91.90 92.11 92.08 92.14 0.012400 0.78 1.14 9.43 0.71

Trib 1 6367    2yr 0.22 91.47 91.64 91.65 0.005836 0.48 0.46 4.54 0.47

Trib 1 6367    5yr 0.32 91.47 91.68 91.69 0.005650 0.48 0.67 6.35 0.47

Trib 1 6367    10yr 0.39 91.47 91.69 91.63 91.71 0.005722 0.51 0.76 6.58 0.48

Trib 1 6367    25yr 0.48 91.47 91.71 91.64 91.72 0.005869 0.55 0.87 6.85 0.49

Trib 1 6367    50yr 0.87 91.47 91.76 91.70 91.79 0.006181 0.69 1.31 9.65 0.53

Trib 1 6367    100y 1.53 91.47 91.82 91.76 91.86 0.006768 0.87 1.93 11.88 0.58

Trib 1 6367    100yr-NC 0.65 91.47 91.74 91.67 91.76 0.006003 0.61 1.07 8.42 0.51

Trib 1 6367    Hazel 0.49 91.47 91.71 91.64 91.73 0.005743 0.55 0.89 6.90 0.49

Trib 1 6367    350yr-NC 0.89 91.47 91.76 91.70 91.79 0.006217 0.69 1.33 9.73 0.53

Trib 1 6292    2yr 0.22 90.72 90.82 90.82 90.84 0.027008 0.68 0.33 5.94 0.92

Trib 1 6292    5yr 0.32 90.72 90.83 90.83 90.86 0.031095 0.79 0.41 6.61 1.01

Trib 1 6292    10yr 0.39 90.72 90.84 90.84 90.87 0.030079 0.81 0.48 7.28 1.01

Trib 1 6292    25yr 0.48 90.72 90.85 90.85 90.89 0.029096 0.84 0.57 8.03 1.00

Trib 1 6292    50yr 0.87 90.72 90.89 90.89 90.94 0.027009 0.99 0.88 9.21 1.02

Trib 1 6292    100y 1.53 90.72 90.93 90.93 91.00 0.022982 1.18 1.32 10.09 1.00

Trib 1 6292    100yr-NC 0.65 90.72 90.87 90.87 90.91 0.028324 0.91 0.72 8.74 1.01

Trib 1 6292    Hazel 0.49 90.72 90.85 90.85 90.89 0.030547 0.86 0.57 8.01 1.03

Trib 1 6292    350yr-NC 0.89 90.72 90.89 90.89 90.94 0.026719 1.00 0.89 9.26 1.01

Trib 1 6245    2yr 0.22 90.02 90.15 90.16 0.005928 0.46 0.48 4.93 0.47

Trib 1 6245    5yr 0.32 90.02 90.18 90.20 0.005266 0.50 0.64 5.29 0.46

Trib 1 6245    10yr 0.39 90.02 90.20 90.22 0.004754 0.52 0.75 5.54 0.45

Trib 1 6245    25yr 0.48 90.02 90.23 90.24 0.004339 0.54 0.89 5.80 0.44

Trib 1 6245    50yr 0.87 90.02 90.29 90.32 0.004430 0.68 1.28 6.32 0.47

Trib 1 6245    100y 1.53 90.02 90.37 90.41 0.004878 0.88 1.80 6.85 0.52

Trib 1 6245    100yr-NC 0.65 90.02 90.26 90.28 0.004301 0.60 1.08 6.07 0.45
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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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Trib 1 6245    Hazel 0.49 90.02 90.23 90.25 0.004273 0.54 0.91 5.83 0.44

Trib 1 6245    350yr-NC 0.89 90.02 90.30 90.32 0.004433 0.69 1.30 6.35 0.47

Trib 1 6188    2yr 0.22 89.56 89.68 89.70 0.012175 0.59 0.37 4.60 0.66

Trib 1 6188    5yr 0.32 89.56 89.70 89.72 0.015389 0.72 0.44 4.81 0.76

Trib 1 6188    10yr 0.39 89.56 89.70 89.69 89.74 0.019253 0.83 0.47 4.89 0.86

Trib 1 6188    25yr 0.48 89.56 89.71 89.70 89.75 0.024533 0.97 0.50 4.95 0.97

Trib 1 6188    50yr 0.87 89.56 89.76 89.76 89.82 0.023835 1.16 0.75 5.50 1.01

Trib 1 6188    100y 1.53 89.56 89.83 89.83 89.91 0.019801 1.31 1.20 8.44 0.97

Trib 1 6188    100yr-NC 0.65 89.56 89.73 89.73 89.79 0.025199 1.08 0.60 5.19 1.01

Trib 1 6188    Hazel 0.49 89.56 89.71 89.71 89.76 0.025494 0.98 0.50 4.95 0.99

Trib 1 6188    350yr-NC 0.89 89.56 89.76 89.76 89.83 0.023839 1.17 0.76 5.53 1.01

Trib 1 6103    2yr 0.22 88.62 88.76 88.77 0.009670 0.48 0.59 9.32 0.58

Trib 1 6103    5yr 0.32 88.62 88.78 88.80 0.008007 0.49 0.84 10.52 0.54

Trib 1 6103    10yr 0.39 88.62 88.80 88.81 0.006860 0.50 1.00 10.85 0.51

Trib 1 6103    25yr 0.48 88.62 88.82 88.83 0.005966 0.52 1.19 10.97 0.49

Trib 1 6103    50yr 0.87 88.62 88.90 88.91 0.003346 0.55 2.08 11.53 0.40

Trib 1 6103    100y 1.53 88.62 89.01 89.03 0.002113 0.60 3.47 12.34 0.34

Trib 1 6103    100yr-NC 0.65 88.62 88.85 88.87 0.004444 0.54 1.58 11.22 0.44

Trib 1 6103    Hazel 0.49 88.62 88.82 88.83 0.005846 0.53 1.22 10.99 0.49

Trib 1 6103    350yr-NC 0.89 88.62 88.90 88.91 0.003274 0.56 2.13 11.56 0.40

Trib 1 6089.50 2yr 0.22 88.45 88.63 88.65 0.007576 0.60 0.36 3.00 0.55

Trib 1 6089.50 5yr 0.32 88.45 88.67 88.69 0.007251 0.67 0.48 3.31 0.56

Trib 1 6089.50 10yr 0.39 88.45 88.69 88.72 0.006810 0.71 0.55 3.46 0.55

Trib 1 6089.50 25yr 0.48 88.45 88.71 88.74 0.006554 0.76 0.64 3.62 0.56

Trib 1 6089.50 50yr 0.87 88.45 88.80 88.85 0.005929 0.93 0.99 4.22 0.56

Trib 1 6089.50 100y 1.53 88.45 88.91 88.98 0.006068 1.17 1.47 5.01 0.60

Trib 1 6089.50 100yr-NC 0.65 88.45 88.76 88.79 0.006239 0.85 0.79 3.90 0.56

Trib 1 6089.50 Hazel 0.49 88.45 88.72 88.75 0.006530 0.77 0.65 3.64 0.56

Trib 1 6089.50 350yr-NC 0.89 88.45 88.81 88.85 0.005912 0.94 1.00 4.25 0.56

Trib 1 6076.00 2yr 0.22 88.18 88.37 88.37 88.43 0.027306 1.10 0.20 1.61 1.00

Trib 1 6076.00 5yr 0.32 88.18 88.40 88.40 88.48 0.025857 1.20 0.27 1.81 1.00

Trib 1 6076.00 10yr 0.39 88.18 88.43 88.43 88.51 0.025372 1.26 0.31 1.93 1.01

Trib 1 6076.00 25yr 0.48 88.18 88.46 88.46 88.54 0.024391 1.32 0.36 2.07 1.01

Trib 1 6076.00 50yr 0.87 88.18 88.54 88.54 88.67 0.020887 1.57 0.57 2.71 0.99

Trib 1 6076.00 100y 1.53 88.18 88.68 88.68 88.82 0.014117 1.71 1.14 5.39 0.87

Trib 1 6076.00 100yr-NC 0.65 88.18 88.50 88.50 88.60 0.023109 1.44 0.45 2.31 1.01

Trib 1 6076.00 Hazel 0.49 88.18 88.46 88.46 88.55 0.024275 1.32 0.37 2.09 1.00

Trib 1 6076.00 350yr-NC 0.89 88.18 88.55 88.55 88.67 0.020619 1.58 0.58 2.78 0.99

Trib 1 6062.50 2yr 0.22 87.88 87.99 87.99 88.02 0.030953 0.80 0.27 4.30 1.01

Trib 1 6062.50 5yr 0.32 87.88 88.01 88.01 88.04 0.029494 0.80 0.40 6.05 0.99

Trib 1 6062.50 10yr 0.39 87.88 88.02 88.02 88.06 0.028361 0.85 0.46 6.21 0.99

Trib 1 6062.50 25yr 0.48 87.88 88.03 88.03 88.07 0.028625 0.91 0.53 6.38 1.02

Trib 1 6062.50 50yr 0.87 87.88 88.07 88.07 88.13 0.025265 1.07 0.81 7.07 1.01

Trib 1 6062.50 100y 1.53 87.88 88.13 88.13 88.21 0.021584 1.27 1.23 8.62 0.99

Trib 1 6062.50 100yr-NC 0.65 87.88 88.05 88.05 88.10 0.026951 0.99 0.65 6.70 1.01

Trib 1 6062.50 Hazel 0.49 87.88 88.03 88.03 88.07 0.028462 0.92 0.53 6.40 1.02

Trib 1 6062.50 350yr-NC 0.89 87.88 88.08 88.08 88.13 0.025250 1.08 0.82 7.09 1.01

Trib 1 6049    2yr 0.22 87.68 87.78 87.79 0.003543 0.29 0.76 10.69 0.35

Trib 1 6049    5yr 0.32 87.68 87.80 87.80 0.003697 0.34 0.95 11.06 0.37

Trib 1 6049    10yr 0.39 87.68 87.81 87.82 0.003705 0.36 1.08 11.30 0.37

Trib 1 6049    25yr 0.48 87.68 87.82 87.83 0.003664 0.39 1.23 11.56 0.38

Trib 1 6049    50yr 0.87 87.68 87.87 87.88 0.003632 0.48 1.80 12.19 0.40

Trib 1 6049    100y 1.53 87.68 87.93 87.95 0.003474 0.60 2.59 12.96 0.41

Trib 1 6049    100yr-NC 0.65 87.68 87.84 87.85 0.003796 0.44 1.48 11.84 0.40

Trib 1 6049    Hazel 0.49 87.68 87.85 87.86 0.001791 0.31 1.57 11.94 0.28

Trib 1 6049    350yr-NC 0.89 87.68 87.82 87.85 0.014061 0.75 1.19 11.51 0.74

Trib 1 6000    2yr 0.22 87.22 87.35 87.35 87.39 0.028348 0.91 0.24 2.96 1.01

Trib 1 6000    5yr 0.32 87.22 87.38 87.38 87.42 0.022399 0.91 0.39 6.31 0.93

Trib 1 6000    10yr 0.39 87.22 87.39 87.39 87.44 0.021213 0.94 0.50 7.16 0.91

Trib 1 6000    25yr 0.48 87.22 87.41 87.41 87.46 0.021401 0.98 0.61 7.97 0.93

Trib 1 6000    50yr 0.87 87.22 87.46 87.46 87.51 0.020479 1.12 1.05 9.93 0.94

Trib 1 6000    100y 1.53 87.22 87.51 87.51 87.59 0.020313 1.37 1.59 10.75 0.99

Trib 1 6000    100yr-NC 0.65 87.22 87.44 87.43 87.48 0.018992 1.01 0.85 9.29 0.89

Trib 1 6000    Hazel 0.49 87.22 87.85 87.85 0.000053 0.14 6.20 16.92 0.06

Trib 1 6000    350yr-NC 0.89 87.22 87.79 87.80 0.000265 0.28 5.30 16.13 0.13

Trib 1-2 11106   2yr 0.04 116.64 116.72 116.71 116.74 0.022219 0.52 0.08 1.79 0.80

Trib 1-2 11106   5yr 0.06 116.64 116.73 116.73 116.75 0.027130 0.63 0.10 1.97 0.91

Trib 1-2 11106   10yr 0.07 116.64 116.74 116.73 116.76 0.026430 0.65 0.11 2.08 0.90

Trib 1-2 11106   25yr 0.09 116.64 116.75 116.75 116.77 0.027390 0.60 0.15 3.27 0.90

Trib 1-2 11106   50yr 0.10 116.64 116.76 116.75 116.78 0.027367 0.62 0.16 3.42 0.91

Trib 1-2 11106   100y 0.11 116.64 116.76 116.76 116.78 0.027234 0.63 0.17 3.56 0.91
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Trib 1-2 11106   100yr-NC 0.94 116.64 116.89 116.89 116.96 0.023367 1.17 0.81 5.82 1.00

Trib 1-2 11106   Hazel 0.64 116.64 116.85 116.85 116.91 0.026318 1.07 0.60 5.36 1.02

Trib 1-2 11106   350yr-NC 1.37 116.64 116.94 116.94 117.02 0.023273 1.25 1.10 7.14 1.01

Trib 1-2 11052   2yr 0.04 114.92 114.97 114.97 114.98 0.051303 0.55 0.07 2.90 1.12

Trib 1-2 11052   5yr 0.06 114.92 114.98 114.98 114.99 0.039373 0.53 0.11 3.88 1.00

Trib 1-2 11052   10yr 0.07 114.92 114.98 114.98 115.00 0.040980 0.55 0.13 4.39 1.02

Trib 1-2 11052   25yr 0.09 114.92 114.99 114.99 115.00 0.039613 0.52 0.17 6.24 1.00

Trib 1-2 11052   50yr 0.10 114.92 114.99 114.99 115.01 0.039616 0.53 0.19 6.65 1.00

Trib 1-2 11052   100y 0.11 114.92 114.99 114.99 115.01 0.039997 0.54 0.20 6.97 1.01

Trib 1-2 11052   100yr-NC 0.94 114.92 115.07 115.07 115.10 0.029351 0.80 1.17 17.70 0.99

Trib 1-2 11052   Hazel 0.64 114.92 115.05 115.05 115.08 0.031593 0.72 0.88 16.35 1.00

Trib 1-2 11052   350yr-NC 1.37 114.92 115.09 115.09 115.13 0.028834 0.90 1.52 18.91 1.02

Trib 1-2 11000   2yr 0.04 112.80 112.88 112.88 112.90 0.026357 0.59 0.07 1.48 0.88

Trib 1-2 11000   5yr 0.06 112.80 112.89 112.89 112.92 0.027364 0.68 0.09 1.60 0.93

Trib 1-2 11000   10yr 0.07 112.80 112.90 112.90 112.93 0.027676 0.72 0.10 1.65 0.94

Trib 1-2 11000   25yr 0.09 112.80 112.91 112.91 112.94 0.027265 0.77 0.12 1.75 0.95

Trib 1-2 11000   50yr 0.10 112.80 112.92 112.91 112.95 0.027611 0.80 0.13 1.79 0.97

Trib 1-2 11000   100y 0.11 112.80 112.92 112.92 112.96 0.027984 0.83 0.13 1.83 0.98

Trib 1-2 11000   100yr-NC 0.94 112.80 113.12 113.12 113.22 0.021759 1.39 0.68 3.52 1.01

Trib 1-2 11000   Hazel 0.64 112.80 113.07 113.07 113.15 0.023048 1.28 0.50 3.09 1.01

Trib 1-2 11000   350yr-NC 1.37 112.80 113.19 113.19 113.30 0.020796 1.48 0.92 4.19 1.01

Trib 1-2 10950   2yr 0.04 111.28 111.41 111.41 111.45 0.031881 0.79 0.05 0.78 1.00

Trib 1-2 10950   5yr 0.06 111.28 111.44 111.44 111.48 0.030213 0.86 0.07 0.91 1.00

Trib 1-2 10950   10yr 0.07 111.28 111.45 111.45 111.49 0.029528 0.89 0.08 0.97 1.00

Trib 1-2 10950   25yr 0.09 111.28 111.46 111.46 111.51 0.029742 0.95 0.09 1.07 1.01

Trib 1-2 10950   50yr 0.10 111.28 111.47 111.47 111.52 0.029260 0.97 0.10 1.11 1.01

Trib 1-2 10950   100y 0.11 111.28 111.48 111.48 111.53 0.028932 0.99 0.11 1.15 1.01

Trib 1-2 10950   100yr-NC 0.94 111.28 111.74 111.74 111.86 0.021800 1.52 0.62 2.71 1.02

Trib 1-2 10950   Hazel 0.64 111.28 111.68 111.68 111.78 0.022877 1.40 0.46 2.34 1.01

Trib 1-2 10950   350yr-NC 1.37 111.28 111.81 111.81 111.95 0.020659 1.65 0.83 3.07 1.02

Trib 1-3 12585   2yr 0.82 131.44 132.13 131.77 132.13 0.000579 0.37 2.20 5.38 0.19

Trib 1-3 12585   5yr 1.20 131.44 132.21 131.83 132.22 0.000676 0.46 2.65 5.66 0.21

Trib 1-3 12585   10yr 1.51 131.44 132.26 131.87 132.27 0.000778 0.52 2.94 5.84 0.22

Trib 1-3 12585   25yr 1.89 131.44 132.32 131.91 132.34 0.000844 0.58 3.31 6.05 0.24

Trib 1-3 12585   50yr 2.20 131.44 132.36 131.94 132.38 0.000937 0.64 3.53 6.18 0.25

Trib 1-3 12585   100y 2.52 131.44 132.40 131.97 132.42 0.001013 0.69 3.77 6.33 0.27

Trib 1-3 12585   100yr-NC 2.58 131.44 132.40 131.98 132.43 0.001025 0.70 3.81 6.36 0.27

Trib 1-3 12585   Hazel 2.99 131.44 132.45 132.02 132.48 0.001088 0.75 4.13 6.56 0.28

Trib 1-3 12585   350yr-NC 3.48 131.44 132.51 132.06 132.54 0.001139 0.81 4.51 6.82 0.29

Trib 1-3 12531   2yr 0.82 131.63 132.00 131.95 132.05 0.011076 0.96 0.85 4.64 0.71

Trib 1-3 12531   5yr 1.20 131.63 132.09 132.01 132.13 0.006705 0.93 1.29 5.30 0.59

Trib 1-3 12531   10yr 1.51 131.63 132.11 132.04 132.17 0.007790 1.07 1.43 5.45 0.64

Trib 1-3 12531   25yr 1.89 131.63 132.18 132.07 132.24 0.006053 1.08 1.79 5.85 0.59

Trib 1-3 12531   50yr 2.20 131.63 132.19 132.10 132.26 0.007504 1.22 1.85 5.90 0.66

Trib 1-3 12531   100y 2.52 131.63 132.19 132.13 132.29 0.009653 1.39 1.86 5.91 0.74

Trib 1-3 12531   100yr-NC 2.58 131.63 132.19 132.13 132.29 0.010220 1.43 1.85 5.91 0.77

Trib 1-3 12531   Hazel 2.99 131.63 132.19 132.17 132.33 0.012806 1.62 1.90 5.94 0.86

Trib 1-3 12531   350yr-NC 3.48 131.63 132.21 132.20 132.37 0.015444 1.83 1.97 6.00 0.95

Trib 1-3 12476   2yr 0.82 131.26 132.00 131.49 132.00 0.000175 0.28 4.11 23.89 0.11

Trib 1-3 12476   5yr 1.20 131.26 132.08 131.54 132.09 0.000216 0.33 6.43 33.32 0.13

Trib 1-3 12476   10yr 1.51 131.26 132.10 131.58 132.11 0.000293 0.40 7.18 36.03 0.15

Trib 1-3 12476   25yr 1.89 131.26 132.17 131.62 132.18 0.000287 0.42 9.84 40.23 0.15

Trib 1-3 12476   50yr 2.20 131.26 132.18 131.65 132.19 0.000369 0.48 10.14 40.46 0.17

Trib 1-3 12476   100y 2.52 131.26 132.18 131.68 132.19 0.000487 0.55 10.10 40.43 0.19

Trib 1-3 12476   100yr-NC 2.58 131.26 132.17 131.68 132.19 0.000520 0.56 10.00 40.35 0.20

Trib 1-3 12476   Hazel 2.99 131.26 132.17 131.72 132.19 0.000697 0.65 10.01 40.36 0.23

Trib 1-3 12476   350yr-NC 3.48 131.26 132.17 131.76 132.20 0.000964 0.77 9.89 40.27 0.27

Trib 1-3 12469   2yr 0.82 131.07 132.00 131.41 132.00 0.000137 0.27 3.65 7.35 0.10

Trib 1-3 12469   5yr 1.20 131.07 132.08 131.46 132.08 0.000201 0.34 4.26 8.07 0.12

Trib 1-3 12469   10yr 1.51 131.07 132.10 131.50 132.11 0.000291 0.42 4.43 8.27 0.15

Trib 1-3 12469   25yr 1.89 131.07 132.16 131.55 132.17 0.000346 0.48 5.03 10.22 0.16

Trib 1-3 12469   50yr 2.20 131.07 132.17 131.58 132.18 0.000460 0.56 5.07 10.39 0.19

Trib 1-3 12469   100y 2.52 131.07 132.16 131.61 132.18 0.000615 0.64 5.02 10.22 0.22

Trib 1-3 12469   100yr-NC 2.58 131.07 132.16 131.61 132.18 0.000654 0.66 4.99 10.10 0.22

Trib 1-3 12469   Hazel 2.99 131.07 132.15 131.65 132.18 0.000898 0.77 4.93 9.89 0.26

Trib 1-3 12469   350yr-NC 3.48 131.07 132.14 131.69 132.18 0.001279 0.91 4.82 9.55 0.31

Trib 1-3 12452   Culvert

Trib 1-3 12434   2yr 0.82 130.40 130.67 130.67 130.75 0.022340 1.25 0.66 26.21 1.00

Trib 1-3 12434   5yr 1.20 130.40 130.72 130.72 130.81 0.021005 1.37 0.88 37.82 1.00

Trib 1-3 12434   10yr 1.51 130.40 130.75 130.75 130.86 0.020498 1.45 1.04 46.16 1.00
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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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Trib 1-3 12434   25yr 1.89 130.40 130.80 130.80 130.91 0.020258 1.50 1.26 56.69 1.00

Trib 1-3 12434   50yr 2.20 130.40 130.83 130.83 130.95 0.019559 1.54 1.43 63.58 1.00

Trib 1-3 12434   100y 2.52 130.40 130.85 130.85 130.98 0.019577 1.60 1.57 67.59 1.01

Trib 1-3 12434   100yr-NC 2.58 130.40 130.86 130.86 130.99 0.019286 1.60 1.61 68.28 1.00

Trib 1-3 12434   Hazel 2.99 130.40 130.88 130.88 131.03 0.018340 1.68 1.80 72.91 0.99

Trib 1-3 12434   350yr-NC 3.48 130.40 130.92 130.92 131.07 0.017581 1.76 2.02 75.98 0.99

Trib 1-3 12414   2yr 0.54 130.12 130.40 130.38 130.42 0.007175 0.79 1.53 22.51 0.57

Trib 1-3 12414   5yr 0.77 130.12 130.41 130.41 130.45 0.011473 1.02 1.74 23.78 0.73

Trib 1-3 12414   10yr 1.00 130.12 130.43 130.42 130.47 0.013028 1.12 2.12 24.66 0.78

Trib 1-3 12414   25yr 1.36 130.12 130.45 130.45 130.49 0.014215 1.21 2.68 25.61 0.82

Trib 1-3 12414   50yr 1.66 130.12 130.47 130.46 130.51 0.014047 1.24 3.17 26.29 0.82

Trib 1-3 12414   100y 1.98 130.12 130.49 130.48 130.53 0.013406 1.26 3.76 28.14 0.81

Trib 1-3 12414   100yr-NC 2.09 130.12 130.50 130.48 130.54 0.012931 1.25 3.98 28.42 0.80

Trib 1-3 12414   Hazel 5.02 130.12 130.63 130.57 130.67 0.009850 1.42 9.74 61.92 0.74

Trib 1-3 12414   350yr-NC 3.02 130.12 130.55 130.50 130.59 0.012319 1.34 5.70 37.93 0.80

Trib 1-3 12324   2yr 0.54 128.94 129.26 129.26 129.34 0.023394 1.28 0.42 2.55 1.01

Trib 1-3 12324   5yr 0.77 128.94 129.34 129.34 129.39 0.011700 1.07 1.13 19.67 0.74

Trib 1-3 12324   10yr 1.00 128.94 129.37 129.37 129.42 0.010250 1.06 1.99 34.53 0.71

Trib 1-3 12324   25yr 1.36 128.94 129.40 129.40 129.45 0.009463 1.10 3.13 43.33 0.69

Trib 1-3 12324   50yr 1.66 128.94 129.42 129.42 129.46 0.009521 1.15 3.89 46.50 0.70

Trib 1-3 12324   100y 1.98 128.94 129.43 129.43 129.48 0.009990 1.22 4.52 48.41 0.72

Trib 1-3 12324   100yr-NC 2.09 128.94 129.44 129.44 129.48 0.010326 1.25 4.68 48.70 0.74

Trib 1-3 12324   Hazel 5.02 128.94 129.51 129.51 129.57 0.014777 1.72 8.21 51.38 0.91

Trib 1-3 12324   350yr-NC 3.02 128.94 129.47 129.47 129.52 0.011222 1.39 6.15 49.61 0.78

Trib 1-3 12242   2yr 0.54 126.89 127.03 127.03 127.06 0.033502 0.74 0.73 13.54 1.02

Trib 1-3 12242   5yr 0.77 126.89 127.05 127.05 127.08 0.029271 0.78 0.99 15.39 0.99

Trib 1-3 12242   10yr 1.00 126.89 127.06 127.06 127.10 0.028540 0.84 1.19 16.40 0.99

Trib 1-3 12242   25yr 1.36 126.89 127.08 127.08 127.12 0.027921 0.92 1.47 17.29 1.01

Trib 1-3 12242   50yr 1.66 126.89 127.09 127.09 127.14 0.025542 0.97 1.72 17.61 0.99

Trib 1-3 12242   100y 1.98 126.89 127.10 127.10 127.16 0.025696 1.03 1.91 17.82 1.01

Trib 1-3 12242   100yr-NC 2.09 126.89 127.11 127.11 127.16 0.024090 1.03 2.02 17.94 0.98

Trib 1-3 12242   Hazel 5.02 126.89 127.20 127.20 127.29 0.019180 1.35 3.86 22.98 0.96

Trib 1-3 12242   350yr-NC 3.02 126.89 127.14 127.14 127.21 0.023248 1.17 2.58 18.52 1.00

Trib 1-3 12128   2yr 0.54 122.53 122.82 122.82 122.91 0.022467 1.34 0.40 2.21 1.00

Trib 1-3 12128   5yr 0.77 122.53 122.87 122.87 122.98 0.021179 1.45 0.53 2.45 1.00

Trib 1-3 12128   10yr 1.00 122.53 122.91 122.91 123.04 0.020756 1.55 0.64 2.64 1.00

Trib 1-3 12128   25yr 1.36 122.53 122.98 122.98 123.12 0.019713 1.66 0.82 2.89 1.00

Trib 1-3 12128   50yr 1.66 122.53 123.02 123.02 123.18 0.019445 1.75 0.95 3.07 1.00

Trib 1-3 12128   100y 1.98 122.53 123.07 123.07 123.23 0.018660 1.80 1.10 3.30 1.00

Trib 1-3 12128   100yr-NC 2.09 122.53 123.08 123.08 123.25 0.018533 1.82 1.15 3.37 1.00

Trib 1-3 12128   Hazel 5.02 122.53 123.37 123.37 123.61 0.017020 2.17 2.31 4.88 1.01

Trib 1-3 12128   350yr-NC 3.02 122.53 123.19 123.19 123.39 0.017856 1.98 1.53 3.84 1.00

Trib 1-3 12028   2yr 0.59 118.64 118.81 118.84 0.014367 0.67 0.87 9.98 0.73

Trib 1-3 12028   5yr 0.91 118.64 118.84 118.87 0.015288 0.79 1.16 11.01 0.77

Trib 1-3 12028   10yr 1.23 118.64 118.87 118.85 118.90 0.014592 0.84 1.47 12.34 0.77

Trib 1-3 12028   25yr 1.73 118.64 118.90 118.87 118.94 0.014387 0.94 1.84 12.84 0.79

Trib 1-3 12028   50yr 2.19 118.64 118.93 118.90 118.98 0.013951 0.96 2.27 14.81 0.79

Trib 1-3 12028   100y 2.70 118.64 118.95 118.92 119.01 0.014323 1.02 2.64 16.03 0.81

Trib 1-3 12028   100yr-NC 2.39 118.64 118.94 118.91 118.99 0.014117 0.99 2.42 15.31 0.80

Trib 1-3 12028   Hazel 5.70 118.64 119.05 119.02 119.14 0.014719 1.34 4.24 17.65 0.87

Trib 1-3 12028   350yr-NC 3.61 118.64 118.99 119.05 0.013606 1.11 3.24 16.71 0.81

Trib 1-3 11918   2yr 0.59 116.89 117.02 117.01 117.04 0.020090 0.63 0.94 15.55 0.81

Trib 1-3 11918   5yr 0.91 116.89 117.04 117.03 117.07 0.018859 0.73 1.25 15.74 0.82

Trib 1-3 11918   10yr 1.23 116.89 117.05 117.04 117.09 0.020172 0.83 1.48 15.87 0.87

Trib 1-3 11918   25yr 1.73 116.89 117.07 117.07 117.12 0.020655 0.96 1.81 16.07 0.91

Trib 1-3 11918   50yr 2.19 116.89 117.09 117.08 117.15 0.021646 1.06 2.06 16.22 0.95

Trib 1-3 11918   100y 2.70 116.89 117.11 117.10 117.17 0.020944 1.14 2.37 16.40 0.96

Trib 1-3 11918   100yr-NC 2.39 116.89 117.10 117.09 117.16 0.021304 1.09 2.19 16.29 0.95

Trib 1-3 11918   Hazel 5.70 116.89 117.19 117.19 117.31 0.020314 1.49 3.82 17.20 1.01

Trib 1-3 11918   350yr-NC 3.61 116.89 117.13 117.13 117.22 0.022337 1.30 2.79 16.64 1.01

Trib 1-3 11838   2yr 0.59 114.94 115.15 115.15 115.18 0.025051 0.84 0.70 8.80 0.95

Trib 1-3 11838   5yr 0.91 114.94 115.17 115.17 115.22 0.026668 1.00 0.91 9.09 1.01

Trib 1-3 11838   10yr 1.23 114.94 115.19 115.19 115.25 0.024329 1.09 1.13 9.39 1.00

Trib 1-3 11838   25yr 1.73 114.94 115.22 115.22 115.30 0.023377 1.21 1.43 9.72 1.01

Trib 1-3 11838   50yr 2.19 114.94 115.25 115.25 115.34 0.022012 1.29 1.70 10.13 1.00

Trib 1-3 11838   100y 2.70 114.94 115.28 115.28 115.37 0.022468 1.39 1.95 10.55 1.03

Trib 1-3 11838   100yr-NC 2.39 114.94 115.26 115.26 115.35 0.022170 1.33 1.80 10.30 1.01

Trib 1-3 11838   Hazel 5.70 114.94 115.41 115.41 115.51 0.020073 1.43 4.07 20.81 1.00

Trib 1-3 11838   350yr-NC 3.61 114.94 115.34 115.34 115.43 0.020886 1.33 2.72 15.47 0.99

Trib 1-3 11702   2yr 0.59 111.86 112.10 112.08 112.15 0.017278 1.04 0.57 3.83 0.86

Trib 1-3 11702   5yr 0.91 111.86 112.14 112.13 112.22 0.018278 1.23 0.74 4.08 0.92
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Trib 1-3 11702   10yr 1.23 111.86 112.18 112.17 112.28 0.019339 1.38 0.89 4.28 0.97

Trib 1-3 11702   25yr 1.73 111.86 112.23 112.23 112.35 0.019812 1.55 1.12 4.56 1.00

Trib 1-3 11702   50yr 2.19 111.86 112.27 112.27 112.41 0.019467 1.66 1.32 4.80 1.01

Trib 1-3 11702   100y 2.70 111.86 112.32 112.32 112.47 0.018282 1.72 1.58 5.99 1.00

Trib 1-3 11702   100yr-NC 2.39 111.86 112.29 112.29 112.44 0.019195 1.70 1.41 4.92 1.01

Trib 1-3 11702   Hazel 5.70 111.86 112.53 112.53 112.71 0.014936 1.91 3.69 13.48 0.94

Trib 1-3 11702   350yr-NC 3.61 111.86 112.41 112.41 112.56 0.015854 1.77 2.22 9.57 0.95

Trib 1-3 11598   2yr 0.59 109.72 109.93 109.93 109.98 0.025938 1.03 0.58 5.43 1.01

Trib 1-3 11598   5yr 0.91 109.72 109.97 109.97 110.03 0.024503 1.16 0.79 5.91 1.02

Trib 1-3 11598   10yr 1.23 109.72 110.00 110.00 110.08 0.023231 1.25 0.98 6.33 1.01

Trib 1-3 11598   25yr 1.73 109.72 110.04 110.04 110.14 0.021847 1.36 1.27 6.89 1.01

Trib 1-3 11598   50yr 2.19 109.72 110.08 110.08 110.18 0.021107 1.45 1.51 7.29 1.01

Trib 1-3 11598   100y 2.70 109.72 110.11 110.11 110.23 0.020133 1.53 1.76 7.53 1.01

Trib 1-3 11598   100yr-NC 2.39 109.72 110.09 110.09 110.20 0.020753 1.48 1.61 7.38 1.01

Trib 1-3 11598   Hazel 5.70 109.72 110.27 110.27 110.45 0.017636 1.87 3.05 8.69 1.01

Trib 1-3 11598   350yr-NC 3.61 109.72 110.16 110.16 110.30 0.019229 1.66 2.17 7.92 1.01

Trib 1-3 11500   2yr 0.59 106.85 107.16 107.16 107.22 0.023106 1.19 0.63 5.43 0.99

Trib 1-3 11500   5yr 0.91 106.85 107.21 107.21 107.28 0.022011 1.31 0.91 6.36 0.99

Trib 1-3 11500   10yr 1.23 106.85 107.25 107.25 107.33 0.021648 1.41 1.17 7.08 1.01

Trib 1-3 11500   25yr 1.73 106.85 107.29 107.29 107.39 0.022090 1.55 1.51 7.85 1.04

Trib 1-3 11500   50yr 2.19 106.85 107.33 107.33 107.44 0.020994 1.61 1.86 8.55 1.03

Trib 1-3 11500   100y 2.70 106.85 107.37 107.37 107.49 0.021845 1.69 2.17 9.27 1.06

Trib 1-3 11500   100yr-NC 2.39 106.85 107.35 107.35 107.46 0.021225 1.64 1.99 8.85 1.04

Trib 1-3 11500   Hazel 5.70 106.85 107.56 107.56 107.69 0.016391 1.83 4.80 17.44 0.97

Trib 1-3 11500   350yr-NC 3.61 106.85 107.43 107.43 107.56 0.022311 1.80 2.76 11.78 1.08

Reach 2 3365    2yr 5.03 91.48 92.14 92.03 92.22 0.007537 1.30 4.34 27.81 0.67

Reach 2 3365    5yr 7.84 91.48 92.21 92.19 92.33 0.008871 1.59 7.01 40.75 0.75

Reach 2 3365    10yr 9.98 91.48 92.27 92.27 92.40 0.008766 1.70 9.41 45.03 0.76

Reach 2 3365    25yr 12.79 91.48 92.32 92.32 92.46 0.009015 1.84 11.87 45.30 0.78

Reach 2 3365    50yr 15.08 91.48 92.36 92.36 92.51 0.009410 1.96 13.52 45.48 0.80

Reach 2 3365    100y 17.44 91.48 92.39 92.39 92.56 0.009592 2.06 15.19 45.67 0.82

Reach 2 3365    100yr-NC 18.01 91.48 92.40 92.40 92.57 0.009629 2.08 15.58 45.71 0.82

Reach 2 3365    Hazel 26.29 91.48 92.51 92.51 92.71 0.010480 2.40 20.36 46.23 0.88

Reach 2 3365    350yr-NC 25.43 91.48 92.50 92.50 92.70 0.010498 2.37 19.83 46.17 0.88

Reach 2 3267    2yr 5.03 90.85 91.45 91.44 91.50 0.008064 1.33 9.53 55.80 0.69

Reach 2 3267    5yr 7.84 90.85 91.52 91.48 91.58 0.007837 1.46 13.44 56.97 0.70

Reach 2 3267    10yr 9.98 90.85 91.57 91.51 91.63 0.007598 1.54 16.16 57.87 0.70

Reach 2 3267    25yr 12.79 90.85 91.63 91.55 91.68 0.007379 1.63 19.39 58.66 0.70

Reach 2 3267    50yr 15.08 90.85 91.67 91.58 91.73 0.007142 1.68 21.93 59.11 0.70

Reach 2 3267    100y 17.44 90.85 91.71 91.60 91.77 0.006941 1.74 24.41 59.56 0.70

Reach 2 3267    100yr-NC 18.01 90.85 91.72 91.61 91.78 0.006889 1.75 25.00 59.67 0.69

Reach 2 3267    Hazel 26.29 90.85 91.85 91.69 91.92 0.006388 1.91 32.97 61.20 0.69

Reach 2 3267    350yr-NC 25.43 90.85 91.84 91.68 91.91 0.006437 1.89 32.18 61.08 0.69

Reach 2 3230    2yr 5.03 90.88 91.28 91.16 91.29 0.004235 0.83 13.99 62.41 0.48

Reach 2 3230    5yr 7.84 90.88 91.36 91.21 91.37 0.004101 0.95 18.85 63.02 0.49

Reach 2 3230    10yr 9.98 90.88 91.41 91.23 91.43 0.004005 1.03 22.16 63.42 0.50

Reach 2 3230    25yr 12.79 90.88 91.47 91.26 91.49 0.003912 1.11 26.12 63.88 0.51

Reach 2 3230    50yr 15.08 90.88 91.52 91.28 91.54 0.003837 1.17 29.15 64.18 0.51

Reach 2 3230    100y 17.44 90.88 91.56 91.10 91.59 0.003770 1.22 32.12 64.48 0.51

Reach 2 3230    100yr-NC 18.01 90.88 91.58 91.31 91.60 0.003743 1.23 32.84 64.56 0.51

Reach 2 3230    Hazel 26.29 90.88 91.72 91.38 91.75 0.003625 1.40 42.03 65.39 0.52

Reach 2 3230    350yr-NC 25.43 90.88 91.70 91.37 91.73 0.003640 1.38 41.12 65.32 0.52

Reach 2 3177    2yr 5.03 90.60 91.04 90.95 91.06 0.005218 1.03 11.43 47.52 0.55

Reach 2 3177    5yr 7.84 90.60 91.12 91.00 91.15 0.004997 1.16 15.47 48.06 0.56

Reach 2 3177    10yr 9.98 90.60 91.16 91.03 91.20 0.005657 1.31 17.36 48.32 0.60

Reach 2 3177    25yr 12.79 90.60 91.22 91.06 91.26 0.005902 1.44 20.07 48.68 0.63

Reach 2 3177    50yr 15.08 90.60 91.29 90.80 91.33 0.005006 1.44 23.48 49.08 0.59

Reach 2 3177    100y 17.44 90.60 91.33 91.12 91.38 0.005050 1.51 25.68 49.33 0.60

Reach 2 3177    100yr-NC 18.01 90.60 91.35 91.12 91.39 0.004935 1.52 26.40 49.41 0.60

Reach 2 3177    Hazel 26.29 90.60 91.48 91.21 91.53 0.005282 1.77 32.83 50.14 0.64

Reach 2 3177    350yr-NC 25.43 90.60 91.46 91.20 91.52 0.005288 1.75 32.14 50.07 0.63

Reach 2 3093    2yr 5.03 89.99 90.41 90.41 90.46 0.012544 1.36 8.88 59.51 0.82

Reach 2 3093    5yr 7.84 89.99 90.45 90.45 90.52 0.015691 1.66 11.22 59.76 0.94

Reach 2 3093    10yr 9.98 89.99 90.50 90.47 90.57 0.013007 1.66 14.09 60.00 0.88

Reach 2 3093    25yr 12.79 89.99 90.54 90.61 0.013116 1.79 16.55 60.19 0.90

Reach 2 3093    50yr 15.08 89.99 90.53 90.53 90.64 0.020648 2.20 15.89 60.14 1.12

Reach 2 3093    100y 17.44 89.99 90.56 90.56 90.67 0.021360 2.32 17.29 60.25 1.15

Reach 2 3093    100yr-NC 18.01 89.99 90.55 90.55 90.68 0.023114 2.41 17.21 60.24 1.19

Reach 2 3093    Hazel 26.29 89.99 90.63 90.63 90.79 0.023737 2.73 21.80 60.61 1.24

Reach 2 3093    350yr-NC 25.43 89.99 90.62 90.62 90.78 0.023582 2.70 21.39 60.57 1.24

Reach 2 2984    2yr 5.03 88.47 89.05 89.05 89.15 0.013319 1.66 5.95 54.16 0.88
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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)  

Reach 2 2984    5yr 7.84 88.47 89.15 89.15 89.24 0.010654 1.68 10.10 65.77 0.81

Reach 2 2984    10yr 9.98 88.47 89.18 89.18 89.29 0.012650 1.88 11.45 67.32 0.89

Reach 2 2984    25yr 12.79 88.47 89.25 89.25 89.37 0.012076 2.01 15.19 69.89 0.89

Reach 2 2984    50yr 15.08 88.47 89.38 89.46 0.006091 1.66 23.67 76.13 0.65

Reach 2 2984    100y 17.44 88.47 89.47 89.52 0.004074 1.48 30.39 76.66 0.55

Reach 2 2984    100yr-NC 18.01 88.47 89.56 89.59 0.002404 1.23 37.30 77.21 0.43

Reach 2 2984    Hazel 26.29 88.47 89.70 89.74 0.002369 1.35 48.39 78.57 0.44

Reach 2 2984    350yr-NC 25.43 88.47 89.70 89.73 0.002265 1.32 48.04 78.53 0.43

Reach 2 2899    2yr 5.16 87.24 88.22 88.23 0.000228 0.29 18.29 40.74 0.12

Reach 2 2899    5yr 7.85 87.24 88.65 88.65 0.000067 0.22 43.46 65.87 0.07

Reach 2 2899    10yr 9.88 87.24 88.94 88.94 0.000039 0.20 62.93 68.62 0.06

Reach 2 2899    25yr 12.40 87.24 89.28 89.28 0.000025 0.19 87.07 75.88 0.05

Reach 2 2899    50yr 14.16 87.24 89.42 89.43 0.000024 0.20 98.48 77.93 0.05

Reach 2 2899    100y 16.30 87.24 89.50 89.50 0.000027 0.21 104.27 78.99 0.05

Reach 2 2899    100yr-NC 19.28 87.24 89.58 89.58 0.000032 0.24 110.38 80.45 0.06

Reach 2 2899    Hazel 26.87 87.24 89.72 89.72 0.000048 0.31 121.93 84.99 0.07

Reach 2 2899    350yr-NC 27.30 87.24 89.71 89.71 0.000050 0.31 121.44 84.71 0.07

Reach 2 2896    2yr 5.16 87.07 88.20 87.63 88.22 0.000825 0.62 8.28 35.48 0.24

Reach 2 2896    5yr 7.85 87.07 88.63 87.75 88.65 0.000366 0.57 13.97 65.91 0.17

Reach 2 2896    10yr 9.88 87.07 88.92 87.84 88.94 0.000263 0.57 17.87 73.31 0.15

Reach 2 2896    25yr 12.40 87.07 89.26 87.93 89.27 0.000201 0.57 22.33 76.25 0.14

Reach 2 2896    50yr 14.16 87.07 89.42 88.02 89.43 0.000023 0.21 100.96 80.80 0.05

Reach 2 2896    100y 16.30 87.07 89.50 88.08 89.50 0.000027 0.23 107.03 82.76 0.05

Reach 2 2896    100yr-NC 19.28 87.07 89.57 88.15 89.58 0.000032 0.25 113.64 93.16 0.06

Reach 2 2896    Hazel 26.87 87.07 89.72 88.32 89.72 0.000048 0.32 127.55 105.22 0.07

Reach 2 2896    350yr-NC 27.30 87.07 89.71 88.33 89.71 0.000050 0.33 126.95 104.85 0.07

Reach 2 2868    Culvert

Reach 2 2839    2yr 5.16 85.70 86.82 86.27 86.86 0.001326 0.82 6.28 8.49 0.30

Reach 2 2839    5yr 7.85 85.70 86.88 86.43 86.95 0.002534 1.16 6.77 8.91 0.42

Reach 2 2839    10yr 9.88 85.70 86.84 86.53 86.96 0.004596 1.54 6.43 8.62 0.57

Reach 2 2839    25yr 12.40 85.70 86.91 86.64 87.07 0.005611 1.76 7.05 9.15 0.63

Reach 2 2839    50yr 14.16 85.70 86.94 86.72 87.13 0.006347 1.92 7.37 9.42 0.68

Reach 2 2839    100y 16.30 85.70 86.99 86.80 87.22 0.006966 2.09 7.79 9.78 0.72

Reach 2 2839    100yr-NC 19.28 85.70 87.42 86.90 87.56 0.002570 1.66 11.63 11.77 0.47

Reach 2 2839    Hazel 26.87 85.70 87.76 87.10 87.93 0.002272 1.83 14.72 13.88 0.46

Reach 2 2839    350yr-NC 27.30 85.70 87.70 87.10 87.89 0.002663 1.93 14.17 13.46 0.49

Reach 2 2833    2yr 5.16 85.74 86.75 86.62 86.83 0.006150 1.22 4.24 20.94 0.61

Reach 2 2833    5yr 7.85 85.74 86.89 86.73 86.91 0.001291 0.64 12.17 23.82 0.29

Reach 2 2833    10yr 9.88 85.74 86.86 86.81 86.90 0.002473 0.86 11.46 23.66 0.40

Reach 2 2833    25yr 12.40 85.74 86.95 86.86 86.99 0.002320 0.92 13.50 24.12 0.39

Reach 2 2833    50yr 14.16 85.74 86.99 86.86 87.04 0.002339 0.97 14.65 24.38 0.40

Reach 2 2833    100y 16.30 85.74 87.06 86.86 87.11 0.002268 1.01 16.18 24.73 0.40

Reach 2 2833    100yr-NC 19.28 85.74 87.47 86.86 87.49 0.000625 0.72 26.88 27.45 0.23

Reach 2 2833    Hazel 26.87 85.74 87.83 86.89 87.86 0.000447 0.75 37.26 30.20 0.20

Reach 2 2833    350yr-NC 27.30 85.74 87.77 86.89 87.81 0.000528 0.79 35.64 29.79 0.22

Reach 2 2800    2yr 5.16 85.73 86.35 86.35 86.49 0.018741 1.66 3.10 11.08 1.00

Reach 2 2800    5yr 7.85 85.73 86.45 86.45 86.62 0.017340 1.86 4.21 11.92 1.00

Reach 2 2800    10yr 9.88 85.73 86.51 86.51 86.71 0.016631 1.98 4.98 12.43 1.00

Reach 2 2800    25yr 12.40 85.73 86.58 86.58 86.81 0.016001 2.11 5.89 13.06 1.00

Reach 2 2800    50yr 14.16 85.73 86.67 86.63 86.87 0.012429 2.01 7.04 13.83 0.90

Reach 2 2800    100y 16.30 85.73 86.78 86.96 0.009290 1.90 8.58 14.73 0.80

Reach 2 2800    100yr-NC 19.28 85.73 87.42 87.47 0.001069 1.00 20.13 22.91 0.30

Reach 2 2800    Hazel 26.87 85.73 87.78 87.83 0.000757 1.01 31.92 41.65 0.27

Reach 2 2800    350yr-NC 27.30 85.73 87.72 87.78 0.000917 1.08 29.41 38.58 0.29

Reach 1 2730    2yr 4.98 85.15 86.06 86.10 0.002827 0.89 5.60 12.28 0.42

Reach 1 2730    5yr 7.39 85.15 86.36 86.39 0.001259 0.78 9.53 13.89 0.30

Reach 1 2730    10yr 9.27 85.15 86.46 86.50 0.001277 0.84 11.02 14.32 0.31

Reach 1 2730    25yr 11.56 85.15 86.59 86.63 0.001224 0.90 12.91 14.77 0.31

Reach 1 2730    50yr 13.40 85.15 86.69 86.74 0.001180 0.93 14.42 15.12 0.30

Reach 1 2730    100y 15.25 85.15 86.79 86.84 0.001135 0.96 15.93 15.47 0.30

Reach 1 2730    100yr-NC 19.90 85.15 87.41 87.44 0.000411 0.76 26.71 21.06 0.19

Reach 1 2730    Hazel 27.47 85.15 87.78 87.81 0.000378 0.84 35.57 27.04 0.19

Reach 1 2730    350yr-NC 27.97 85.15 87.72 87.76 0.000440 0.89 33.90 26.04 0.21

Reach 1 2727    2yr 4.98 85.14 86.06 85.73 86.09 0.001719 0.80 6.20 12.60 0.34

Reach 1 2727    5yr 7.39 85.14 86.35 85.82 86.38 0.000985 0.77 9.57 14.08 0.27

Reach 1 2727    10yr 9.27 85.14 86.46 85.89 86.49 0.001074 0.86 10.79 14.55 0.29

Reach 1 2727    25yr 11.56 85.14 86.58 85.96 86.63 0.001079 0.94 12.33 15.17 0.30

Reach 1 2727    50yr 13.40 85.14 86.68 86.02 86.73 0.001068 0.99 13.52 15.55 0.30

Reach 1 2727    100y 15.25 85.14 86.78 86.07 86.83 0.001050 1.04 14.69 15.95 0.30

Reach 1 2727    100yr-NC 19.90 85.14 87.39 86.19 87.44 0.000455 0.90 22.14 20.12 0.21

Reach 1 2727    Hazel 27.47 85.14 87.75 86.36 87.81 0.000478 1.04 26.47 26.42 0.22
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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)  

Reach 1 2727    350yr-NC 27.97 85.14 87.69 86.37 87.75 0.000548 1.09 25.68 25.09 0.24

Reach 1 2705.15 Culvert

Reach 1 2684    2yr 4.98 84.99 86.00 85.47 86.03 0.001150 0.77 6.50 8.73 0.28

Reach 1 2684    5yr 7.39 84.99 86.28 85.59 86.31 0.001012 0.79 9.33 14.90 0.27

Reach 1 2684    10yr 9.27 84.99 86.35 85.68 86.39 0.001343 0.91 10.14 16.24 0.32

Reach 1 2684    25yr 11.56 84.99 86.44 85.77 86.49 0.001582 1.03 11.22 17.13 0.35

Reach 1 2684    50yr 13.40 84.99 86.51 85.84 86.57 0.001724 1.11 12.03 17.60 0.36

Reach 1 2684    100y 15.25 84.99 86.57 85.91 86.64 0.001846 1.19 12.82 18.04 0.38

Reach 1 2684    100yr-NC 19.90 84.99 87.19 86.11 87.24 0.000619 0.95 20.91 22.56 0.24

Reach 1 2684    Hazel 27.47 84.99 87.35 86.29 87.42 0.000874 1.20 22.87 23.53 0.29

Reach 1 2684    350yr-NC 27.97 84.99 87.27 86.30 87.35 0.001049 1.28 21.89 23.08 0.31

Reach 1 2676    2yr 6.42 84.97 85.76 85.96 0.011106 1.97 3.26 5.86 0.84

Reach 1 2676    5yr 10.20 84.97 85.94 85.90 86.22 0.012772 2.32 4.40 6.86 0.92

Reach 1 2676    10yr 12.86 84.97 86.13 86.10 86.32 0.014081 1.94 6.63 14.92 0.93

Reach 1 2676    25yr 15.90 84.97 86.25 86.43 0.010531 1.87 8.50 16.22 0.83

Reach 1 2676    50yr 18.26 84.97 86.33 86.51 0.009209 1.86 9.82 17.10 0.78

Reach 1 2676    100y 20.69 84.97 86.40 86.58 0.008462 1.88 11.02 17.79 0.76

Reach 1 2676    100yr-NC 26.86 84.97 87.18 87.23 0.000897 1.02 27.29 23.46 0.28

Reach 1 2676    Hazel 45.49 84.97 87.26 87.39 0.002129 1.63 29.12 24.19 0.44

Reach 1 2676    350yr-NC 40.52 84.97 87.22 87.33 0.001838 1.49 28.28 23.84 0.41

Reach 1 2624    2yr 6.42 84.68 85.71 85.74 0.001534 0.81 7.91 12.47 0.33

Reach 1 2624    5yr 10.20 84.68 85.90 85.95 0.001803 0.96 10.57 14.53 0.36

Reach 1 2624    10yr 12.86 84.68 86.01 86.06 0.001958 1.06 12.14 15.42 0.38

Reach 1 2624    25yr 15.90 84.68 86.12 86.18 0.002153 1.15 13.86 16.79 0.40

Reach 1 2624    50yr 18.26 84.68 86.19 86.26 0.002278 1.21 15.13 17.75 0.42

Reach 1 2624    100y 20.69 84.68 86.26 86.34 0.002371 1.27 16.34 18.34 0.43

Reach 1 2624    100yr-NC 26.86 84.68 87.17 87.20 0.000363 0.78 37.36 28.72 0.19

Reach 1 2624    Hazel 45.49 84.68 87.22 87.30 0.000932 1.28 38.99 29.63 0.30

Reach 1 2624    350yr-NC 40.52 84.68 87.19 87.26 0.000784 1.16 38.13 29.19 0.28

Reach 1 2548    2yr 6.42 84.47 85.53 85.16 85.58 0.003211 0.99 6.46 13.10 0.45

Reach 1 2548    5yr 10.20 84.47 85.70 85.40 85.77 0.003339 1.15 8.87 14.89 0.48

Reach 1 2548    10yr 12.86 84.47 85.78 85.49 85.86 0.003695 1.27 10.13 15.82 0.51

Reach 1 2548    25yr 15.90 84.47 85.86 85.57 85.96 0.004066 1.39 11.45 16.81 0.54

Reach 1 2548    50yr 18.26 84.47 85.92 85.63 86.03 0.004324 1.48 12.37 17.37 0.56

Reach 1 2548    100y 20.69 84.47 85.96 85.68 86.09 0.004624 1.57 13.22 17.85 0.58

Reach 1 2548    100yr-NC 26.86 84.47 87.14 85.81 87.17 0.000293 0.74 41.54 29.57 0.17

Reach 1 2548    Hazel 45.49 84.47 87.16 86.10 87.24 0.000814 1.25 42.03 29.71 0.29

Reach 1 2548    350yr-NC 40.52 84.47 87.14 86.03 87.20 0.000669 1.12 41.48 29.55 0.26

Reach 1 2474    2yr 6.42 84.28 84.89 84.89 85.10 0.016360 2.03 3.16 7.38 0.99

Reach 1 2474    5yr 10.20 84.28 85.13 85.13 85.27 0.018688 1.63 6.27 22.97 1.00

Reach 1 2474    10yr 12.86 84.28 85.19 85.19 85.33 0.018163 1.69 7.59 25.65 1.00

Reach 1 2474    25yr 15.90 84.28 85.24 85.24 85.40 0.017676 1.79 8.88 27.11 1.00

Reach 1 2474    50yr 18.26 84.28 85.27 85.27 85.45 0.017254 1.87 9.78 27.50 1.00

Reach 1 2474    100y 20.69 84.28 85.30 85.30 85.49 0.016459 1.93 10.74 27.85 0.99

Reach 1 2474    100yr-NC 26.86 84.28 87.15 85.38 87.16 0.000065 0.39 80.13 48.30 0.08

Reach 1 2474    Hazel 45.49 84.28 87.18 85.57 87.20 0.000178 0.65 81.38 48.73 0.14

Reach 1 2474    350yr-NC 40.52 84.28 87.15 85.52 87.17 0.000146 0.58 80.35 48.38 0.12

Reach 1 2353    2yr 6.42 82.51 83.63 83.67 0.005519 0.90 7.16 25.55 0.54

Reach 1 2353    5yr 10.20 82.51 83.80 83.83 0.003108 0.86 11.92 29.75 0.43

Reach 1 2353    10yr 12.86 82.51 83.92 83.95 0.002280 0.81 15.92 34.38 0.38

Reach 1 2353    25yr 15.90 82.51 84.08 84.11 0.001633 0.73 21.88 43.21 0.33

Reach 1 2353    50yr 18.26 82.51 84.19 84.22 0.001139 0.68 26.92 45.01 0.28

Reach 1 2353    100y 20.69 82.51 84.31 84.33 0.000846 0.64 32.24 46.83 0.25

Reach 1 2353    100yr-NC 26.86 82.51 87.15 87.15 0.000005 0.14 238.45 145.11 0.02

Reach 1 2353    Hazel 45.49 82.51 87.18 87.19 0.000013 0.23 241.78 149.65 0.04

Reach 1 2353    350yr-NC 40.52 82.51 87.16 87.16 0.000010 0.21 239.32 146.49 0.04

Reach 1 2270    2yr 6.42 82.36 83.44 83.46 0.001340 0.71 9.08 16.05 0.30

Reach 1 2270    5yr 10.20 82.36 83.63 83.67 0.001343 0.82 12.38 17.38 0.31

Reach 1 2270    10yr 12.86 82.36 83.78 83.82 0.001202 0.86 15.03 18.33 0.30

Reach 1 2270    25yr 15.90 82.36 83.96 84.00 0.001020 0.86 18.40 19.51 0.28

Reach 1 2270    50yr 18.26 82.36 84.09 84.13 0.000919 0.87 20.99 20.38 0.27

Reach 1 2270    100y 20.69 82.36 84.22 84.26 0.000833 0.88 23.64 21.11 0.26

Reach 1 2270    100yr-NC 26.86 82.36 87.15 87.15 0.000005 0.16 363.57 296.65 0.03

Reach 1 2270    Hazel 45.49 82.36 87.18 87.19 0.000014 0.27 371.74 298.60 0.04

Reach 1 2270    350yr-NC 40.52 82.36 87.16 87.16 0.000012 0.24 365.65 297.15 0.04

Reach 1 2266    2yr 6.42 82.44 83.43 83.01 83.46 0.001163 0.69 9.31 15.39 0.28

Reach 1 2266    5yr 10.20 82.44 83.63 83.13 83.66 0.001247 0.82 12.47 16.77 0.30

Reach 1 2266    10yr 12.86 82.44 83.78 83.21 83.82 0.001152 0.86 15.04 17.82 0.30

Reach 1 2266    25yr 15.90 82.44 83.96 83.28 83.99 0.000995 0.87 18.32 18.99 0.28

Reach 1 2266    50yr 18.26 82.44 84.09 83.34 84.13 0.000903 0.88 20.84 19.80 0.27
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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)  

Reach 1 2266    100y 20.69 82.44 84.21 83.39 84.25 0.000828 0.88 23.42 20.54 0.26

Reach 1 2266    100yr-NC 26.86 82.44 87.15 83.51 87.15 0.000004 0.15 397.31 309.46 0.02

Reach 1 2266    Hazel 45.49 82.44 87.18 83.81 87.18 0.000012 0.25 406.81 312.78 0.04

Reach 1 2266    350yr-NC 40.52 82.44 87.16 83.74 87.16 0.000010 0.23 399.74 310.02 0.04

Reach 1 2240.5  Culvert

Reach 1 2218    2yr 6.42 82.34 83.34 83.13 83.40 0.004060 1.07 6.01 15.93 0.50

Reach 1 2218    5yr 10.20 82.34 83.47 83.27 83.56 0.004570 1.33 7.66 17.11 0.56

Reach 1 2218    10yr 12.86 82.34 83.56 83.35 83.66 0.004560 1.46 8.81 17.80 0.57

Reach 1 2218    25yr 15.90 82.34 83.67 83.42 83.79 0.004158 1.55 10.29 18.67 0.56

Reach 1 2218    50yr 18.26 82.34 83.74 83.47 83.88 0.004004 1.61 11.31 19.27 0.56

Reach 1 2218    100y 20.69 82.34 83.82 83.52 83.96 0.003934 1.69 12.25 19.91 0.56

Reach 1 2218    100yr-NC 26.86 82.34 87.15 83.64 87.15 0.000010 0.23 161.70 143.15 0.04

Reach 1 2218    Hazel 45.49 82.34 87.18 83.95 87.18 0.000028 0.38 163.20 143.15 0.06

Reach 1 2218    350yr-NC 40.52 82.34 87.16 83.87 87.16 0.000023 0.34 162.02 143.15 0.05

Reach 1 2209    2yr 7.76 82.36 83.25 83.18 83.34 0.008578 1.27 6.09 17.98 0.70

Reach 1 2209    5yr 12.31 82.36 83.41 83.28 83.50 0.006747 1.37 8.98 19.86 0.65

Reach 1 2209    10yr 15.84 82.36 83.51 83.35 83.61 0.006243 1.44 10.98 21.19 0.64

Reach 1 2209    25yr 20.65 82.36 83.62 83.44 83.74 0.005717 1.53 13.53 22.46 0.63

Reach 1 2209    50yr 24.27 82.36 83.70 83.50 83.83 0.005403 1.58 15.37 23.25 0.62

Reach 1 2209    100y 27.68 82.36 83.78 83.55 83.91 0.005080 1.61 17.20 24.13 0.61

Reach 1 2209    100yr-NC 33.01 82.36 87.15 83.62 87.15 0.000012 0.24 171.29 145.20 0.04

Reach 1 2209    Hazel 52.55 82.36 87.18 83.86 87.18 0.000029 0.38 172.80 149.76 0.06

Reach 1 2209    350yr-NC 50.11 82.36 87.15 83.83 87.16 0.000027 0.37 171.56 146.47 0.06

Reach 1 2132    2yr 7.76 81.99 82.98 82.72 83.01 0.002343 0.86 9.00 18.00 0.39

Reach 1 2132    5yr 12.31 81.99 83.13 82.83 83.18 0.002643 1.04 11.86 19.65 0.43

Reach 1 2132    10yr 15.84 81.99 83.23 82.90 83.29 0.002785 1.15 13.83 20.53 0.45

Reach 1 2132    25yr 20.65 81.99 83.34 82.99 83.42 0.002914 1.27 16.29 21.47 0.46

Reach 1 2132    50yr 24.27 81.99 83.43 83.05 83.52 0.002932 1.34 18.17 22.26 0.47

Reach 1 2132    100y 27.68 81.99 83.53 83.11 83.62 0.002749 1.36 20.37 23.17 0.46

Reach 1 2132    100yr-NC 33.01 81.99 87.15 83.19 87.15 0.000007 0.19 230.87 179.01 0.03

Reach 1 2132    Hazel 52.55 81.99 87.18 83.44 87.18 0.000017 0.30 233.01 182.05 0.05

Reach 1 2132    350yr-NC 50.11 81.99 87.15 83.41 87.16 0.000016 0.29 231.26 179.47 0.05

Reach 1 2064    2yr 7.76 82.03 82.65 82.57 82.74 0.008497 1.29 6.01 17.26 0.70

Reach 1 2064    5yr 12.31 82.03 82.80 82.68 82.90 0.007105 1.42 8.68 18.90 0.67

Reach 1 2064    10yr 15.84 82.03 82.90 82.75 83.01 0.006448 1.49 10.64 20.04 0.65

Reach 1 2064    25yr 20.65 82.03 83.04 82.84 83.16 0.005388 1.52 13.55 21.54 0.61

Reach 1 2064    50yr 24.27 82.03 83.17 82.90 83.28 0.004308 1.48 16.37 22.92 0.56

Reach 1 2064    100y 27.68 82.03 83.32 82.95 83.42 0.003149 1.38 20.13 24.97 0.49

Reach 1 2064    100yr-NC 33.01 82.03 87.15 83.03 87.15 0.000005 0.17 265.30 321.72 0.03

Reach 1 2064    Hazel 52.55 82.03 87.18 83.28 87.18 0.000012 0.27 267.65 323.70 0.04

Reach 1 2064    350yr-NC 50.11 82.03 87.15 83.25 87.16 0.000011 0.26 265.72 322.12 0.04

Reach 1 1979    2yr 7.76 81.17 82.33 82.06 82.37 0.002502 0.87 8.88 18.23 0.40

Reach 1 1979    5yr 12.31 81.17 82.52 82.18 82.57 0.002335 0.98 12.58 20.73 0.40

Reach 1 1979    10yr 15.84 81.17 82.65 82.26 82.70 0.002125 1.02 15.46 22.13 0.39

Reach 1 1979    25yr 20.65 81.17 82.85 82.35 82.90 0.001709 1.03 19.99 24.01 0.36

Reach 1 1979    50yr 24.27 81.17 83.02 82.42 83.07 0.001352 1.00 24.31 25.77 0.33

Reach 1 1979    100y 27.68 81.17 83.22 82.47 83.27 0.001002 0.93 29.67 27.81 0.29

Reach 1 1979    100yr-NC 33.01 81.17 87.15 82.55 87.15 0.000004 0.15 288.32 334.71 0.02

Reach 1 1979    Hazel 52.55 81.17 87.17 82.80 87.18 0.000009 0.24 290.55 334.71 0.04

Reach 1 1979    350yr-NC 50.11 81.17 87.15 82.77 87.16 0.000008 0.23 288.70 334.71 0.03

Reach 1 1924    2yr 7.76 81.06 82.15 81.82 82.19 0.001982 0.84 9.28 17.11 0.36

Reach 1 1924    5yr 12.31 81.06 82.35 81.96 82.40 0.001936 0.96 12.83 18.89 0.37

Reach 1 1924    10yr 15.84 81.06 82.50 82.04 82.55 0.001798 1.01 15.72 20.34 0.37

Reach 1 1924    25yr 20.65 81.06 82.73 82.14 82.78 0.001412 1.00 20.61 22.45 0.33

Reach 1 1924    50yr 24.27 81.06 82.93 82.20 82.97 0.001099 0.96 25.33 24.42 0.30

Reach 1 1924    100y 27.68 81.06 83.15 82.27 83.19 0.000807 0.89 31.05 26.46 0.26

Reach 1 1924    100yr-NC 33.01 81.06 87.15 82.35 87.15 0.000004 0.18 242.18 283.10 0.02

Reach 1 1924    Hazel 52.55 81.06 87.17 82.62 87.18 0.000011 0.28 243.76 283.10 0.04

Reach 1 1924    350yr-NC 50.11 81.06 87.15 82.59 87.15 0.000010 0.27 242.40 283.10 0.04

Reach 1 1879    2yr 7.76 80.88 82.05 81.67 82.08 0.001394 0.73 10.63 18.44 0.31

Reach 1 1879    5yr 12.31 80.88 82.25 81.80 82.29 0.001466 0.85 14.48 20.78 0.33

Reach 1 1879    10yr 15.84 80.88 82.41 81.87 82.45 0.001318 0.89 17.88 22.27 0.32

Reach 1 1879    25yr 20.65 80.88 82.66 81.97 82.70 0.000994 0.87 23.81 24.74 0.28

Reach 1 1879    50yr 24.27 80.88 82.88 82.04 82.91 0.000715 0.83 29.42 26.37 0.25

Reach 1 1879    100y 27.68 80.88 83.12 82.09 83.15 0.000492 0.78 35.98 28.47 0.21

Reach 1 1879    100yr-NC 33.01 80.88 87.15 82.18 87.15 0.000004 0.18 234.10 207.45 0.03

Reach 1 1879    Hazel 52.55 80.88 87.17 82.44 87.18 0.000011 0.29 235.44 207.61 0.04

Reach 1 1879    350yr-NC 50.11 80.88 87.15 82.41 87.15 0.000010 0.28 234.26 207.48 0.04

Reach 1 1820    2yr 7.76 80.88 82.02 81.67 82.05 0.001884 0.80 9.68 18.29 0.35

Reach 1 1820    5yr 12.31 80.88 82.22 81.82 82.26 0.001799 0.92 13.43 20.04 0.36



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 1 1820    10yr 15.84 80.88 82.38 81.90 82.42 0.001546 0.94 16.78 21.38 0.34

Reach 1 1820    25yr 20.65 80.88 82.64 81.99 82.68 0.001103 0.91 22.62 23.51 0.30

Reach 1 1820    50yr 24.27 80.88 82.86 82.06 82.90 0.000816 0.86 28.12 25.35 0.26

Reach 1 1820    100y 27.68 80.88 83.11 82.11 83.14 0.000548 0.80 34.60 27.54 0.22

Reach 1 1820    100yr-NC 33.01 80.88 87.15 82.19 87.15 0.000004 0.18 244.72 176.48 0.02

Reach 1 1820    Hazel 52.55 80.88 87.17 82.45 87.18 0.000010 0.28 246.11 176.48 0.04

Reach 1 1820    350yr-NC 50.11 80.88 87.15 82.42 87.15 0.000009 0.27 244.89 176.48 0.04

Reach 1 1812    Bridge

Reach 1 1805    2yr 7.76 80.90 81.89 81.59 81.92 0.002041 0.78 9.98 20.98 0.36

Reach 1 1805    5yr 12.31 80.90 82.07 81.72 82.11 0.001873 0.89 13.83 22.26 0.36

Reach 1 1805    10yr 15.84 80.90 82.22 81.78 82.26 0.001550 0.91 17.35 23.26 0.34

Reach 1 1805    25yr 20.65 80.90 82.47 81.87 82.51 0.001062 0.88 23.36 24.69 0.29

Reach 1 1805    50yr 24.27 80.90 82.69 81.93 82.73 0.000763 0.84 28.91 25.97 0.25

Reach 1 1805    100y 27.68 80.90 82.93 81.98 82.96 0.000526 0.79 35.36 27.92 0.22

Reach 1 1805    100yr-NC 33.01 80.90 87.15 82.05 87.15 0.000003 0.16 277.28 141.08 0.02

Reach 1 1805    Hazel 52.55 80.90 87.17 82.28 87.17 0.000008 0.25 278.84 148.84 0.03

Reach 1 1805    350yr-NC 50.11 80.90 87.15 82.26 87.15 0.000007 0.24 277.47 141.45 0.03

Reach 1 1778    2yr 7.76 80.78 81.78 81.56 81.84 0.004008 1.07 7.26 15.68 0.50

Reach 1 1778    5yr 12.31 80.78 81.95 81.71 82.03 0.003790 1.22 10.11 17.17 0.51

Reach 1 1778    10yr 15.84 80.78 82.13 81.79 82.20 0.002885 1.20 13.20 18.66 0.46

Reach 1 1778    25yr 20.65 80.78 82.41 81.89 82.47 0.001763 1.09 18.90 22.07 0.37

Reach 1 1778    50yr 24.27 80.78 82.65 81.96 82.70 0.001094 1.01 24.89 36.33 0.30

Reach 1 1778    100y 27.68 80.78 82.91 82.01 82.95 0.000632 0.88 37.86 53.92 0.24

Reach 1 1778    100yr-NC 33.01 80.78 87.15 82.10 87.15 0.000002 0.14 338.84 202.44 0.02

Reach 1 1778    Hazel 52.55 80.78 87.17 82.37 87.17 0.000006 0.22 340.77 204.98 0.03

Reach 1 1778    350yr-NC 50.11 80.78 87.15 82.35 87.15 0.000006 0.21 339.08 204.24 0.03

Reach 1 1687    2yr 7.76 80.37 81.54 81.25 81.57 0.002048 0.72 10.77 25.48 0.35

Reach 1 1687    5yr 12.31 80.37 81.83 81.38 81.86 0.000961 0.66 18.72 28.77 0.26

Reach 1 1687    10yr 15.84 80.37 82.05 81.45 82.07 0.000656 0.62 25.38 33.36 0.22

Reach 1 1687    25yr 20.65 80.37 82.38 81.52 82.39 0.000347 0.57 39.52 51.75 0.17

Reach 1 1687    50yr 24.27 80.37 82.63 81.58 82.65 0.000229 0.53 53.10 55.12 0.14

Reach 1 1687    100y 27.68 80.37 82.90 81.62 82.91 0.000154 0.49 68.10 56.52 0.12

Reach 1 1687    100yr-NC 33.01 80.37 87.15 81.69 87.15 0.000001 0.08 665.62 155.39 0.01

Reach 1 1687    Hazel 52.55 80.37 87.17 81.89 87.17 0.000002 0.12 669.47 155.39 0.02

Reach 1 1687    350yr-NC 50.11 80.37 87.15 81.86 87.15 0.000002 0.12 666.13 155.39 0.02

Reach 1 1672    2yr 7.76 80.28 81.51 81.03 81.54 0.001338 0.80 9.72 14.70 0.31

Reach 1 1672    5yr 12.31 80.28 81.79 81.19 81.83 0.001113 0.89 13.90 24.89 0.30

Reach 1 1672    10yr 15.84 80.28 82.01 81.29 82.05 0.000945 0.92 17.27 33.04 0.28

Reach 1 1672    25yr 20.65 80.28 82.34 81.41 82.38 0.000671 0.92 22.59 47.21 0.25

Reach 1 1672    50yr 24.27 80.28 82.59 81.50 82.63 0.000532 0.91 27.04 53.22 0.23

Reach 1 1672    100y 27.68 80.28 82.86 81.56 82.90 0.000417 0.89 32.05 56.63 0.21

Reach 1 1672    100yr-NC 33.01 80.28 87.15 81.65 87.15 0.000000 0.04 1354.62 336.66 0.01

Reach 1 1672    Hazel 52.55 80.28 87.17 81.96 87.17 0.000001 0.07 1363.01 336.66 0.01

Reach 1 1672    350yr-NC 50.11 80.28 87.15 81.92 87.15 0.000000 0.06 1355.77 336.66 0.01

Reach 1 1643.25 Culvert

Reach 1 1611    2yr 7.76 80.15 81.43 80.98 81.48 0.002119 0.95 8.21 14.87 0.38

Reach 1 1611    5yr 12.31 80.15 81.65 81.19 81.71 0.002137 1.09 11.28 18.09 0.40

Reach 1 1611    10yr 15.84 80.15 81.81 81.31 81.88 0.001862 1.16 13.67 20.78 0.38

Reach 1 1611    25yr 20.65 80.15 82.09 81.44 82.16 0.001327 1.16 17.74 24.69 0.34

Reach 1 1611    50yr 24.27 80.15 82.32 81.53 82.39 0.001022 1.15 21.14 29.69 0.31

Reach 1 1611    100y 27.68 80.15 82.56 81.59 82.62 0.000801 1.12 24.62 48.68 0.28

Reach 1 1611    100yr-NC 33.01 80.15 87.15 81.68 87.15 0.000000 0.05 1027.47 375.14 0.01

Reach 1 1611    Hazel 52.55 80.15 87.17 81.97 87.17 0.000001 0.08 1037.01 377.49 0.01

Reach 1 1611    350yr-NC 50.11 80.15 87.15 81.94 87.15 0.000001 0.08 1028.93 375.62 0.01

Reach 1 1596    2yr 7.72 80.10 81.40 80.94 81.44 0.001517 0.79 9.71 15.74 0.32

Reach 1 1596    5yr 12.29 80.10 81.62 81.16 81.66 0.001504 0.93 13.25 17.01 0.33

Reach 1 1596    10yr 15.79 80.10 81.79 81.24 81.84 0.001311 0.98 16.23 18.37 0.32

Reach 1 1596    25yr 20.25 80.10 82.08 81.33 82.12 0.000877 0.96 21.92 20.96 0.28

Reach 1 1596    50yr 23.57 80.10 82.31 81.40 82.36 0.000650 0.93 27.12 22.80 0.24

Reach 1 1596    100y 26.59 80.10 82.55 81.45 82.59 0.000490 0.89 32.90 25.36 0.22

Reach 1 1596    100yr-NC 41.66 80.10 87.15 81.69 87.15 0.000001 0.08 943.12 327.09 0.01

Reach 1 1596    Hazel 61.67 80.10 87.17 81.95 87.17 0.000001 0.11 951.39 327.23 0.01

Reach 1 1596    350yr-NC 60.70 80.10 87.15 81.94 87.15 0.000001 0.11 944.36 327.11 0.01

Reach 1 1567    2yr 7.72 79.99 81.34 80.92 81.38 0.002149 0.94 8.23 13.48 0.38

Reach 1 1567    5yr 12.29 79.99 81.55 81.13 81.61 0.002232 1.09 11.24 15.11 0.40

Reach 1 1567    10yr 15.79 79.99 81.72 81.23 81.79 0.001885 1.13 14.05 16.48 0.38

Reach 1 1567    25yr 20.25 79.99 82.03 81.34 82.09 0.001136 1.07 19.47 18.64 0.31

Reach 1 1567    50yr 23.57 79.99 82.28 81.41 82.33 0.000813 1.03 24.33 20.60 0.27

Reach 1 1567    100y 26.59 79.99 82.53 81.48 82.58 0.000602 0.98 29.73 23.40 0.24

Reach 1 1567    100yr-NC 41.66 79.99 87.15 81.73 87.15 0.000001 0.10 719.08 222.59 0.01
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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)  

Reach 1 1567    Hazel 61.67 79.99 87.17 82.00 87.17 0.000002 0.15 724.67 222.59 0.02

Reach 1 1567    350yr-NC 60.70 79.99 87.15 81.99 87.15 0.000002 0.15 719.89 222.59 0.02

Reach 1 1467    2yr 7.72 79.72 81.08 81.14 0.002806 1.02 7.58 13.21 0.43

Reach 1 1467    5yr 12.29 79.72 81.29 81.36 0.002754 1.18 10.40 14.24 0.44

Reach 1 1467    10yr 15.79 79.72 81.55 81.61 0.001644 1.12 14.27 15.43 0.36

Reach 1 1467    25yr 20.25 79.72 81.94 81.99 0.000877 1.02 21.15 21.05 0.28

Reach 1 1467    50yr 23.57 79.72 82.22 82.26 0.000625 0.97 27.98 32.53 0.24

Reach 1 1467    100y 26.59 79.72 82.49 82.52 0.000442 0.90 38.48 56.22 0.21

Reach 1 1467    100yr-NC 41.66 79.72 87.15 87.15 0.000001 0.11 680.21 189.58 0.01

Reach 1 1467    Hazel 61.67 79.72 87.17 87.17 0.000003 0.16 684.94 189.75 0.02

Reach 1 1467    350yr-NC 60.70 79.72 87.15 87.15 0.000003 0.16 680.87 189.60 0.02

Reach 1 1385    2yr 7.77 79.45 80.86 80.90 0.002923 0.85 9.14 22.00 0.42

Reach 1 1385    5yr 12.16 79.45 81.19 81.21 0.001076 0.73 16.72 24.25 0.28

Reach 1 1385    10yr 15.23 79.45 81.52 81.54 0.000456 0.61 27.00 46.66 0.19

Reach 1 1385    25yr 18.72 79.45 81.94 81.95 0.000186 0.49 51.47 63.18 0.13

Reach 1 1385    50yr 20.89 79.45 82.22 82.23 0.000113 0.43 73.97 115.67 0.10

Reach 1 1385    100y 22.60 79.45 82.50 82.50 0.000068 0.37 108.90 132.98 0.08

Reach 1 1385    100yr-NC 42.80 79.45 87.15 87.15 0.000001 0.10 969.07 255.00 0.01

Reach 1 1385    Hazel 63.16 79.45 87.17 87.17 0.000002 0.15 975.42 255.52 0.02

Reach 1 1385    350yr-NC 62.40 79.45 87.15 87.15 0.000002 0.15 969.95 255.07 0.02

Reach 1 1302    2yr 7.77 79.20 80.77 80.78 0.000737 0.49 15.71 30.40 0.22

Reach 1 1302    5yr 12.16 79.20 81.16 81.17 0.000278 0.41 32.25 58.34 0.15

Reach 1 1302    10yr 15.23 79.20 81.51 81.51 0.000119 0.34 54.43 68.25 0.10

Reach 1 1302    25yr 18.72 79.20 81.94 81.94 0.000056 0.29 87.94 85.97 0.07

Reach 1 1302    50yr 20.89 79.20 82.22 82.23 0.000037 0.26 114.56 96.29 0.06

Reach 1 1302    100y 22.60 79.20 82.50 82.50 0.000026 0.24 141.65 102.29 0.05

Reach 1 1302    100yr-NC 42.80 79.20 87.15 87.15 0.000001 0.09 802.12 175.31 0.01

Reach 1 1302    Hazel 63.16 79.20 87.17 87.17 0.000002 0.14 806.46 175.49 0.02

Reach 1 1302    350yr-NC 62.40 79.20 87.15 87.15 0.000002 0.14 802.70 175.34 0.02

Reach 1 1219    2yr 7.77 79.01 80.72 80.74 0.000402 0.46 16.82 22.74 0.17

Reach 1 1219    5yr 12.16 79.01 81.14 81.15 0.000220 0.44 31.27 44.40 0.13

Reach 1 1219    10yr 15.23 79.01 81.50 81.50 0.000119 0.39 49.92 59.00 0.10

Reach 1 1219    25yr 18.72 79.01 81.93 81.93 0.000065 0.34 78.77 77.10 0.08

Reach 1 1219    50yr 20.89 79.01 82.22 82.22 0.000046 0.32 103.71 93.22 0.07

Reach 1 1219    100y 22.60 79.01 82.49 82.50 0.000033 0.29 130.22 99.61 0.06

Reach 1 1219    100yr-NC 42.80 79.01 87.15 87.15 0.000001 0.11 916.57 259.30 0.01

Reach 1 1219    Hazel 63.16 79.01 87.17 87.17 0.000003 0.17 922.94 259.51 0.02

Reach 1 1219    350yr-NC 62.40 79.01 87.15 87.15 0.000003 0.17 917.38 259.33 0.02

Reach 1 1215    2yr 7.77 78.98 80.72 79.84 80.73 0.000307 0.48 16.36 23.86 0.16

Reach 1 1215    5yr 12.16 78.98 81.13 79.99 81.14 0.000224 0.52 24.29 58.17 0.14

Reach 1 1215    10yr 15.23 78.98 81.49 80.08 81.50 0.000159 0.51 31.30 71.06 0.12

Reach 1 1215    25yr 18.72 78.98 81.92 80.17 81.93 0.000112 0.49 39.76 85.15 0.11

Reach 1 1215    50yr 20.89 78.98 82.21 80.23 82.22 0.000091 0.49 45.40 96.72 0.10

Reach 1 1215    100y 22.60 78.98 82.48 80.27 82.49 0.000074 0.47 50.77 105.25 0.09

Reach 1 1215    100yr-NC 42.80 78.98 87.15 80.62 87.15 0.000001 0.11 994.66 270.65 0.01

Reach 1 1215    Hazel 63.16 78.98 87.17 80.90 87.17 0.000002 0.16 1001.32 270.86 0.02

Reach 1 1215    350yr-NC 62.40 78.98 87.15 80.88 87.15 0.000002 0.16 995.51 270.67 0.02

Reach 1 1069.7  Culvert

Reach 1 927     2yr 7.77 77.68 78.86 78.41 78.92 0.003038 1.16 6.71 12.62 0.46

Reach 1 927     5yr 12.16 77.68 78.93 78.62 79.07 0.005148 1.62 7.49 15.45 0.60

Reach 1 927     10yr 15.23 77.68 78.98 78.77 79.17 0.006615 1.91 7.96 16.89 0.69

Reach 1 927     25yr 18.72 77.68 79.10 78.90 79.31 0.006255 2.04 9.16 21.51 0.69

Reach 1 927     50yr 20.89 77.68 79.20 78.95 79.41 0.005412 2.05 10.21 29.87 0.65

Reach 1 927     100y 22.60 77.68 79.30 78.99 79.51 0.004638 2.02 11.22 37.11 0.61

Reach 1 927     100yr-NC 42.80 77.68 80.01 79.42 80.28 0.003188 2.32 18.41 44.06 0.55

Reach 1 927     Hazel 63.16 77.68 82.27 79.78 82.38 0.000465 1.52 41.42 60.95 0.24

Reach 1 927     350yr-NC 62.40 77.68 81.44 79.76 81.63 0.000963 1.89 33.06 54.97 0.33

Reach 1 914     2yr 7.46 77.69 78.84 78.88 0.002247 0.88 8.85 24.85 0.38

Reach 1 914     5yr 11.48 77.69 78.91 78.64 78.98 0.003373 1.17 11.01 30.10 0.48

Reach 1 914     10yr 14.40 77.69 78.96 79.05 0.004011 1.34 12.52 30.93 0.53

Reach 1 914     25yr 17.77 77.69 79.11 79.19 0.002843 1.29 17.28 32.95 0.46

Reach 1 914     50yr 19.89 77.69 79.23 79.30 0.002095 1.21 21.31 34.01 0.40

Reach 1 914     100y 21.70 77.69 79.34 79.40 0.001647 1.16 25.03 35.71 0.37

Reach 1 914     100yr-NC 34.90 77.69 80.11 80.15 0.000513 0.94 55.35 42.87 0.22

Reach 1 914     Hazel 64.73 77.69 82.32 82.33 0.000086 0.66 167.41 56.49 0.11

Reach 1 914     350yr-NC 56.64 77.69 81.52 81.54 0.000153 0.75 123.72 53.03 0.13

Reach 1 848     2yr 7.46 77.64 78.42 78.42 78.54 0.020205 1.50 4.99 22.07 1.00

Reach 1 848     5yr 11.48 77.64 78.62 78.68 0.006600 1.07 10.78 34.48 0.61

Reach 1 848     10yr 14.40 77.64 78.83 78.86 0.001824 0.77 18.97 39.73 0.35

Reach 1 848     25yr 17.77 77.64 79.06 79.09 0.000772 0.64 28.90 44.34 0.24



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 1 848     50yr 19.89 77.64 79.21 79.22 0.000532 0.60 35.22 45.10 0.20

Reach 1 848     100y 21.70 77.64 79.32 79.34 0.000414 0.58 40.49 45.62 0.18

Reach 1 848     100yr-NC 34.90 77.64 80.11 80.12 0.000144 0.50 78.17 49.60 0.12

Reach 1 848     Hazel 64.73 77.64 82.32 82.33 0.000031 0.40 204.69 67.87 0.06

Reach 1 848     350yr-NC 56.64 77.64 81.52 81.53 0.000052 0.44 153.54 61.00 0.08

Reach 1 781     2yr 7.46 77.35 78.34 78.34 0.000749 0.33 22.90 84.67 0.20

Reach 1 781     5yr 11.48 77.35 78.62 78.63 0.000159 0.24 48.35 90.58 0.10

Reach 1 781     10yr 14.40 77.35 78.84 78.84 0.000082 0.21 67.74 91.63 0.08

Reach 1 781     25yr 17.77 77.35 79.07 79.07 0.000051 0.20 89.19 92.82 0.06

Reach 1 781     50yr 19.89 77.35 79.21 79.21 0.000041 0.20 102.33 93.54 0.06

Reach 1 781     100y 21.70 77.35 79.33 79.33 0.000035 0.19 113.23 94.15 0.06

Reach 1 781     100yr-NC 34.90 77.35 80.12 80.12 0.000017 0.19 189.01 97.63 0.04

Reach 1 781     Hazel 64.73 77.35 82.32 82.32 0.000005 0.17 412.95 105.10 0.03

Reach 1 781     350yr-NC 56.64 77.35 81.53 81.53 0.000008 0.18 330.48 102.59 0.03

Reach 1 688     2yr 7.46 77.05 78.26 78.28 0.000675 0.46 16.21 32.92 0.21

Reach 1 688     5yr 11.48 77.05 78.60 78.61 0.000289 0.42 27.41 34.41 0.15

Reach 1 688     10yr 14.40 77.05 78.82 78.83 0.000206 0.42 35.09 35.29 0.13

Reach 1 688     25yr 17.77 77.05 79.05 79.06 0.000159 0.42 43.53 36.29 0.12

Reach 1 688     50yr 19.89 77.05 79.20 79.21 0.000139 0.42 48.75 37.06 0.11

Reach 1 688     100y 21.70 77.05 79.31 79.32 0.000127 0.43 53.12 37.71 0.11

Reach 1 688     100yr-NC 34.90 77.05 80.10 80.11 0.000081 0.45 84.19 40.97 0.09

Reach 1 688     Hazel 64.73 77.05 82.31 82.32 0.000028 0.41 184.69 50.74 0.06

Reach 1 688     350yr-NC 56.64 77.05 81.52 81.53 0.000042 0.44 146.04 46.78 0.07

Reach 1 631     2yr 7.46 76.84 78.24 78.25 0.000379 0.40 18.67 30.83 0.16

Reach 1 631     5yr 11.48 76.84 78.58 78.59 0.000204 0.40 29.61 32.25 0.13

Reach 1 631     10yr 14.40 76.84 78.81 78.82 0.000159 0.40 36.91 33.02 0.12

Reach 1 631     25yr 17.77 76.84 79.05 79.05 0.000131 0.41 44.86 33.84 0.11

Reach 1 631     50yr 19.89 76.84 79.19 79.20 0.000119 0.42 49.73 34.31 0.11

Reach 1 631     100y 21.70 76.84 79.31 79.32 0.000111 0.42 53.78 34.67 0.10

Reach 1 631     100yr-NC 34.90 76.84 80.10 80.11 0.000078 0.46 82.20 37.07 0.09

Reach 1 631     Hazel 64.73 76.84 82.31 82.32 0.000030 0.44 173.07 46.03 0.06

Reach 1 631     350yr-NC 56.64 76.84 81.51 81.52 0.000044 0.47 138.07 42.20 0.08

Reach 1 555     2yr 7.46 76.79 78.19 78.21 0.000689 0.56 13.51 24.95 0.22

Reach 1 555     5yr 11.48 76.79 78.56 78.57 0.000346 0.54 25.49 38.88 0.17

Reach 1 555     10yr 14.40 76.79 78.79 78.80 0.000257 0.53 34.65 40.85 0.15

Reach 1 555     25yr 17.77 76.79 79.03 79.04 0.000202 0.53 44.71 42.29 0.14

Reach 1 555     50yr 19.89 76.79 79.17 79.19 0.000179 0.53 50.88 43.01 0.13

Reach 1 555     100y 21.70 76.79 79.29 79.30 0.000165 0.53 56.01 43.59 0.13

Reach 1 555     100yr-NC 34.90 76.79 80.09 80.10 0.000107 0.55 92.11 47.04 0.11

Reach 1 555     Hazel 64.73 76.79 82.31 82.32 0.000037 0.49 210.28 58.61 0.07

Reach 1 555     350yr-NC 56.64 76.79 81.51 81.52 0.000056 0.53 164.82 55.24 0.09

Reach 1 546     2yr 7.46 76.62 78.17 77.47 78.20 0.000837 0.69 10.80 17.48 0.25

Reach 1 546     5yr 11.48 76.62 78.54 77.68 78.56 0.000566 0.73 15.72 21.94 0.22

Reach 1 546     10yr 14.40 76.62 78.76 77.80 78.79 0.000492 0.77 18.78 25.02 0.21

Reach 1 546     25yr 17.77 76.62 79.00 77.94 79.03 0.000442 0.81 22.01 29.77 0.20

Reach 1 546     50yr 19.89 76.62 79.14 77.98 79.18 0.000419 0.83 23.94 31.47 0.20

Reach 1 546     100y 21.70 76.62 79.26 78.02 79.30 0.000403 0.85 25.52 33.40 0.20

Reach 1 546     100yr-NC 34.90 76.62 80.04 78.26 80.09 0.000325 0.96 36.17 42.68 0.19

Reach 1 546     Hazel 64.73 76.62 82.26 78.70 82.30 0.000149 0.98 66.23 56.15 0.14

Reach 1 546     350yr-NC 56.64 76.62 81.45 78.59 81.51 0.000208 1.02 55.33 50.85 0.16

Reach 1 525.35  Culvert

Reach 1 501     2yr 7.46 76.19 77.18 76.95 77.29 0.004880 1.51 4.93 7.29 0.58

Reach 1 501     5yr 11.48 76.19 77.25 77.12 77.47 0.008439 2.10 5.46 7.50 0.77

Reach 1 501     10yr 14.40 76.19 77.30 77.23 77.61 0.013046 2.47 5.84 8.85 0.95

Reach 1 501     25yr 17.77 76.19 77.46 77.46 77.74 0.015389 2.32 7.67 14.63 1.00

Reach 1 501     50yr 19.89 76.19 77.54 77.54 77.80 0.015404 2.26 8.81 17.65 1.00

Reach 1 501     100y 21.70 76.19 77.57 77.57 77.84 0.015143 2.32 9.37 17.94 1.00

Reach 1 501     100yr-NC 34.90 76.19 77.78 77.78 78.14 0.013688 2.66 13.14 24.56 0.99

Reach 1 501     Hazel 64.73 76.19 79.15 78.15 79.30 0.001379 1.71 37.89 41.26 0.38

Reach 1 501     350yr-NC 56.64 76.19 78.75 78.05 78.92 0.002148 1.85 30.62 39.33 0.45

Reach 1 485     2yr 7.54 76.05 77.17 77.19 0.002046 0.64 11.79 33.31 0.34

Reach 1 485     5yr 11.66 76.05 77.28 77.31 0.002208 0.75 15.63 37.16 0.37

Reach 1 485     10yr 14.63 76.05 77.37 77.40 0.001825 0.76 19.13 37.92 0.34

Reach 1 485     25yr 17.99 76.05 77.47 77.50 0.001592 0.79 22.76 38.79 0.33

Reach 1 485     50yr 20.10 76.05 77.52 77.56 0.001491 0.81 24.94 39.30 0.32

Reach 1 485     100y 21.88 76.05 77.57 77.60 0.001418 0.82 26.76 39.72 0.32

Reach 1 485     100yr-NC 35.62 76.05 77.88 77.92 0.001073 0.91 39.37 41.78 0.29

Reach 1 485     Hazel 65.80 76.05 79.21 79.23 0.000203 0.70 98.59 47.28 0.15

Reach 1 485     350yr-NC 57.58 76.05 78.81 78.84 0.000293 0.74 80.28 45.60 0.17

Reach 1 445     2yr 7.54 75.82 77.04 77.06 0.004572 0.74 10.23 42.88 0.48
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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)  

Reach 1 445     5yr 11.66 75.82 77.19 77.21 0.002165 0.69 16.79 43.87 0.36

Reach 1 445     10yr 14.63 75.82 77.31 77.33 0.001365 0.66 22.21 44.36 0.30

Reach 1 445     25yr 17.99 75.82 77.42 77.44 0.001090 0.67 26.99 44.71 0.27

Reach 1 445     50yr 20.10 75.82 77.48 77.50 0.000993 0.68 29.71 44.94 0.27

Reach 1 445     100y 21.88 75.82 77.53 77.55 0.000926 0.69 31.93 45.16 0.26

Reach 1 445     100yr-NC 35.62 75.82 77.85 77.88 0.000706 0.77 46.69 46.52 0.24

Reach 1 445     Hazel 65.80 75.82 79.20 79.22 0.000145 0.61 112.97 51.24 0.13

Reach 1 445     350yr-NC 57.58 75.82 78.81 78.83 0.000205 0.64 92.85 50.06 0.14

Reach 1 403     2yr 7.54 75.75 76.45 76.45 76.73 0.016165 2.34 3.22 5.83 1.01

Reach 1 403     5yr 11.66 75.75 76.66 76.66 77.00 0.015207 2.61 4.46 6.49 1.01

Reach 1 403     10yr 14.63 75.75 76.78 76.78 77.17 0.014692 2.76 5.31 7.70 1.00

Reach 1 403     25yr 17.99 75.75 77.01 77.01 77.32 0.010451 2.50 8.73 19.65 0.85

Reach 1 403     50yr 20.10 75.75 77.07 77.07 77.38 0.010287 2.55 10.01 21.70 0.85

Reach 1 403     100y 21.88 75.75 77.11 77.11 77.44 0.010379 2.63 10.84 22.30 0.86

Reach 1 403     100yr-NC 35.62 75.75 77.53 77.40 77.80 0.005982 2.55 22.41 30.61 0.70

Reach 1 403     Hazel 65.80 75.75 79.13 79.21 0.000789 1.55 81.22 42.74 0.29

Reach 1 403     350yr-NC 57.58 75.75 78.71 78.80 0.001150 1.69 63.68 40.50 0.34

Reach 1 392     2yr 7.54 75.52 76.26 76.26 76.54 0.015763 2.33 3.23 5.74 0.99

Reach 1 392     5yr 11.66 75.52 76.47 76.47 76.82 0.015009 2.61 4.46 6.37 1.00

Reach 1 392     10yr 14.63 75.52 76.60 76.60 76.98 0.014630 2.74 5.34 6.99 1.00

Reach 1 392     25yr 17.99 75.52 76.76 76.76 77.14 0.012690 2.72 7.00 12.62 0.95

Reach 1 392     50yr 20.10 75.52 76.86 76.86 77.22 0.011832 2.68 8.32 14.29 0.92

Reach 1 392     100y 21.88 75.52 76.93 76.93 77.28 0.012040 2.68 9.30 15.82 0.93

Reach 1 392     100yr-NC 35.62 75.52 77.22 77.22 77.66 0.010632 3.06 14.87 21.29 0.92

Reach 1 392     Hazel 65.80 75.52 79.12 77.71 79.20 0.000680 1.49 81.16 42.31 0.27

Reach 1 392     350yr-NC 57.58 75.52 78.69 77.61 78.79 0.001036 1.66 54.78 39.93 0.33

Reach 1 383.2   Culvert

Reach 1 382     2yr 7.54 75.09 76.16 75.63 76.20 0.001060 0.80 9.42 11.75 0.28

Reach 1 382     5yr 11.66 75.09 76.22 75.77 76.29 0.002085 1.16 10.03 11.94 0.40

Reach 1 382     10yr 14.63 75.09 76.26 75.86 76.36 0.002802 1.39 10.55 12.10 0.47

Reach 1 382     25yr 17.99 75.09 76.31 75.96 76.45 0.003543 1.61 11.17 12.29 0.53

Reach 1 382     50yr 20.10 75.09 76.35 76.01 76.50 0.003972 1.74 11.56 12.41 0.56

Reach 1 382     100y 21.88 75.09 76.37 76.06 76.55 0.004315 1.84 11.88 12.52 0.59

Reach 1 382     100yr-NC 35.62 75.09 76.56 76.34 76.89 0.006529 2.53 14.06 13.35 0.74

Reach 1 382     Hazel 65.80 75.09 76.84 76.84 77.57 0.010966 3.78 17.39 14.89 1.00

Reach 1 382     350yr-NC 57.58 75.09 76.72 76.71 77.38 0.011202 3.61 15.95 14.18 0.99

Reach 1 372     2yr 7.54 75.01 76.17 76.18 0.000249 0.40 18.73 21.71 0.14

Reach 1 372     5yr 11.66 75.01 76.23 76.25 0.000481 0.58 20.09 22.02 0.19

Reach 1 372     10yr 14.63 75.01 76.29 76.31 0.000634 0.69 21.27 22.29 0.22

Reach 1 372     25yr 17.99 75.01 76.35 76.38 0.000778 0.79 22.69 22.70 0.25

Reach 1 372     50yr 20.10 75.01 76.39 76.43 0.000854 0.85 23.61 23.01 0.26

Reach 1 372     100y 21.88 75.01 76.42 76.47 0.000911 0.90 24.40 23.27 0.27

Reach 1 372     100yr-NC 35.62 75.01 76.66 76.74 0.001244 1.20 30.17 25.13 0.33

Reach 1 372     Hazel 65.80 75.01 77.04 77.19 0.001806 1.71 40.39 28.35 0.42

Reach 1 372     350yr-NC 57.58 75.01 76.95 77.08 0.001665 1.58 37.85 27.73 0.40

Reach 1 292     2yr 7.54 74.78 76.13 76.15 0.000496 0.65 19.41 48.09 0.20

Reach 1 292     5yr 11.66 74.78 76.15 76.19 0.001088 0.97 20.35 48.18 0.29

Reach 1 292     10yr 14.63 74.78 76.17 76.23 0.001570 1.18 21.32 48.27 0.35

Reach 1 292     25yr 17.99 74.78 76.20 76.28 0.002100 1.39 22.70 48.39 0.41

Reach 1 292     50yr 20.10 74.78 76.22 76.32 0.002401 1.50 23.71 48.61 0.44

Reach 1 292     100y 21.88 74.78 76.24 76.35 0.002625 1.59 24.67 49.50 0.46

Reach 1 292     100yr-NC 35.62 74.78 76.42 76.57 0.003510 2.01 33.95 55.54 0.55

Reach 1 292     Hazel 65.80 74.78 76.81 76.99 0.003565 2.39 56.63 59.31 0.57

Reach 1 292     350yr-NC 57.58 74.78 76.71 76.89 0.003584 2.31 50.87 58.79 0.57

Reach 1 89      2yr 7.54 74.69 76.12 76.12 0.000051 0.23 46.65 50.44 0.07

Reach 1 89      5yr 11.66 74.69 76.12 76.13 0.000122 0.35 46.76 50.46 0.10

Reach 1 89      10yr 14.63 74.69 76.13 76.13 0.000191 0.44 46.88 50.48 0.13

Reach 1 89      25yr 17.99 74.69 76.13 76.14 0.000285 0.54 47.04 50.50 0.16

Reach 1 89      50yr 20.10 74.69 76.13 76.15 0.000354 0.61 47.16 50.52 0.18

Reach 1 89      100y 21.88 74.69 76.13 76.15 0.000416 0.66 47.28 50.54 0.19

Reach 1 89      100yr-NC 35.62 74.69 76.16 76.20 0.001029 1.05 48.45 50.71 0.30

Reach 1 89      Hazel 65.80 74.69 76.24 76.38 0.002734 1.79 52.87 51.37 0.50

Reach 1 89      350yr-NC 57.58 74.69 76.22 76.32 0.002266 1.60 51.44 51.16 0.45

Reach 1 0       2yr 7.54 74.72 76.12 75.08 76.12 0.000023 0.16 99.98 136.40 0.05

Reach 1 0       5yr 11.66 74.72 76.12 75.21 76.12 0.000056 0.25 99.98 136.40 0.07

Reach 1 0       10yr 14.63 74.72 76.12 75.26 76.12 0.000088 0.31 99.98 136.40 0.09

Reach 1 0       25yr 17.99 74.72 76.12 75.28 76.12 0.000133 0.39 99.98 136.40 0.11

Reach 1 0       50yr 20.10 74.72 76.12 75.33 76.13 0.000166 0.43 99.98 136.40 0.12

Reach 1 0       100y 21.88 74.72 76.12 75.35 76.13 0.000197 0.47 99.98 136.40 0.13

Reach 1 0       100yr-NC 35.62 74.72 76.12 75.47 76.14 0.000523 0.77 99.98 136.40 0.22

Reach 1 0       Hazel 65.80 74.72 76.12 75.69 76.18 0.001784 1.42 99.98 136.40 0.40
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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)  

Reach 1 0       350yr-NC 57.58 74.72 76.12 75.64 76.16 0.001366 1.24 99.98 136.40 0.35

Trib 1-1 10758   2yr 0.82 104.90 105.15 105.15 105.24 0.022377 1.31 0.63 3.62 1.01

Trib 1-1 10758   5yr 1.21 104.90 105.21 105.21 105.31 0.020958 1.42 0.85 4.18 1.00

Trib 1-1 10758   10yr 1.47 104.90 105.24 105.24 105.35 0.021585 1.50 0.98 4.52 1.03

Trib 1-1 10758   25yr 1.87 104.90 105.31 105.31 105.40 0.018676 1.33 1.51 12.19 0.95

Trib 1-1 10758   50yr 2.39 104.90 105.36 105.36 105.44 0.015329 1.27 2.29 16.49 0.87

Trib 1-1 10758   100y 3.01 104.90 105.39 105.39 105.48 0.016265 1.36 2.80 17.50 0.90

Trib 1-1 10758   100yr-NC 3.45 104.90 105.41 105.41 105.51 0.016510 1.43 3.09 17.78 0.92

Trib 1-1 10758   Hazel 7.58 104.90 105.61 105.71 0.008560 1.53 6.93 19.75 0.73

Trib 1-1 10758   350yr-NC 5.72 104.90 105.54 105.63 0.009084 1.41 5.57 19.28 0.73

Trib 1-1 10678   2yr 0.82 104.02 104.32 104.35 0.005657 0.74 1.11 5.42 0.52

Trib 1-1 10678   5yr 1.21 104.02 104.38 104.29 104.42 0.005796 0.84 1.44 5.97 0.54

Trib 1-1 10678   10yr 1.47 104.02 104.41 104.31 104.45 0.006513 0.92 1.59 6.19 0.58

Trib 1-1 10678   25yr 1.87 104.02 104.46 104.35 104.51 0.006538 0.96 1.95 7.20 0.59

Trib 1-1 10678   50yr 2.39 104.02 104.54 104.40 104.58 0.006618 0.93 2.58 10.14 0.59

Trib 1-1 10678   100y 3.01 104.02 104.58 104.44 104.63 0.006659 1.00 3.02 10.67 0.60

Trib 1-1 10678   100yr-NC 3.45 104.02 104.60 104.49 104.65 0.007195 1.07 3.22 10.95 0.63

Trib 1-1 10678   Hazel 7.58 104.02 104.69 104.67 104.85 0.013781 1.77 4.38 16.05 0.91

Trib 1-1 10678   350yr-NC 5.72 104.02 104.64 104.60 104.76 0.013120 1.56 3.68 11.70 0.86

Trib 1-1 10579   2yr 0.82 103.01 103.26 103.26 103.29 0.028325 0.86 1.15 16.60 1.00

Trib 1-1 10579   5yr 1.21 103.01 103.28 103.28 103.33 0.029981 0.99 1.50 18.15 1.05

Trib 1-1 10579   10yr 1.47 103.01 103.30 103.30 103.34 0.024583 0.98 1.86 19.87 0.98

Trib 1-1 10579   25yr 1.87 103.01 103.32 103.32 103.36 0.027189 1.00 2.28 24.03 1.02

Trib 1-1 10579   50yr 2.39 103.01 103.34 103.34 103.39 0.029895 1.06 2.74 27.93 1.07

Trib 1-1 10579   100y 3.01 103.01 103.35 103.35 103.41 0.031340 1.15 3.20 29.92 1.11

Trib 1-1 10579   100yr-NC 3.45 103.01 103.37 103.37 103.43 0.027426 1.16 3.67 31.57 1.06

Trib 1-1 10579   Hazel 7.58 103.01 103.49 103.55 0.012279 1.21 8.17 39.41 0.79

Trib 1-1 10579   350yr-NC 5.72 103.01 103.46 103.42 103.51 0.012126 1.09 6.82 38.73 0.77

Trib 1-1 10439   2yr 0.82 101.57 101.83 101.83 0.004177 0.42 3.61 30.34 0.41

Trib 1-1 10439   5yr 1.21 101.57 101.86 101.78 101.87 0.004527 0.37 4.71 34.96 0.40

Trib 1-1 10439   10yr 1.47 101.57 101.88 101.89 0.004289 0.39 5.42 36.22 0.40

Trib 1-1 10439   25yr 1.87 101.57 101.90 101.90 0.004813 0.45 6.05 36.85 0.44

Trib 1-1 10439   50yr 2.39 101.57 101.92 101.93 0.004836 0.51 6.99 37.42 0.45

Trib 1-1 10439   100y 3.01 101.57 101.95 101.96 0.004710 0.58 8.08 37.95 0.46

Trib 1-1 10439   100yr-NC 3.45 101.57 101.97 101.98 0.004965 0.63 8.67 38.69 0.48

Trib 1-1 10439   Hazel 7.58 101.57 102.03 102.06 0.010334 1.11 11.15 39.66 0.73

Trib 1-1 10439   350yr-NC 5.72 101.57 101.99 102.01 0.010564 0.98 9.35 38.96 0.71

Trib 1-1 10336   2yr 0.82 100.66 100.84 100.84 100.87 0.037514 0.82 1.23 22.17 1.10

Trib 1-1 10336   5yr 1.21 100.66 100.86 100.86 100.89 0.031450 0.86 1.78 26.82 1.04

Trib 1-1 10336   10yr 1.47 100.66 100.86 100.86 100.90 0.037232 0.98 1.91 27.72 1.14

Trib 1-1 10336   25yr 1.87 100.66 100.89 100.89 100.92 0.027269 0.94 2.57 31.00 1.01

Trib 1-1 10336   50yr 2.39 100.66 100.90 100.90 100.94 0.027741 1.01 3.04 32.50 1.03

Trib 1-1 10336   100y 3.01 100.66 100.91 100.91 100.97 0.030142 1.13 3.44 33.14 1.09

Trib 1-1 10336   100yr-NC 3.45 100.66 100.93 100.93 100.98 0.026827 1.14 3.91 33.76 1.05

Trib 1-1 10336   Hazel 7.58 100.66 101.08 101.12 0.008195 1.07 9.44 37.84 0.66

Trib 1-1 10336   350yr-NC 5.72 100.66 101.04 101.08 0.007942 0.95 8.00 37.58 0.63

Trib 1-1 10253   2yr 0.69 99.60 99.82 99.82 0.004905 0.46 2.07 22.41 0.44

Trib 1-1 10253   5yr 1.06 99.60 99.85 99.77 99.86 0.005250 0.52 2.96 28.98 0.47

Trib 1-1 10253   10yr 1.37 99.60 99.87 99.79 99.88 0.005363 0.58 3.49 29.17 0.48

Trib 1-1 10253   25yr 1.88 99.60 99.90 99.83 99.91 0.005257 0.64 4.32 29.46 0.49

Trib 1-1 10253   50yr 2.44 99.60 99.92 99.84 99.94 0.005164 0.71 5.15 29.73 0.50

Trib 1-1 10253   100y 3.06 99.60 99.95 99.87 99.97 0.005187 0.77 5.95 29.97 0.51

Trib 1-1 10253   100yr-NC 3.56 99.60 99.96 99.89 99.99 0.005796 0.84 6.33 30.08 0.55

Trib 1-1 10253   Hazel 7.75 99.60 99.98 99.98 100.09 0.022828 1.73 6.71 30.20 1.10

Trib 1-1 10253   350yr-NC 5.98 99.60 99.94 99.94 100.04 0.023919 1.59 5.60 29.86 1.09

Trib 1-1 10152   2yr 0.69 98.63 98.84 98.84 98.88 0.026813 0.94 0.78 10.10 1.00

Trib 1-1 10152   5yr 1.06 98.63 98.87 98.87 98.92 0.022801 1.03 1.14 11.85 0.96

Trib 1-1 10152   10yr 1.37 98.63 98.90 98.90 98.95 0.021558 1.04 1.50 14.33 0.94

Trib 1-1 10152   25yr 1.88 98.63 98.93 98.93 98.99 0.022487 1.11 1.97 17.74 0.97

Trib 1-1 10152   50yr 2.44 98.63 98.95 98.95 99.02 0.023127 1.22 2.39 21.03 1.01

Trib 1-1 10152   100y 3.06 98.63 98.97 98.97 99.05 0.022961 1.31 2.91 25.16 1.02

Trib 1-1 10152   100yr-NC 3.56 98.63 99.00 99.00 99.08 0.018389 1.28 3.72 30.92 0.94

Trib 1-1 10152   Hazel 7.75 98.63 99.54 99.55 0.000459 0.49 25.75 43.28 0.18

Trib 1-1 10152   350yr-NC 5.98 98.63 99.46 99.47 0.000422 0.43 22.32 42.75 0.17

Trib 1-1 10094   2yr 0.69 97.62 97.91 97.95 0.005434 0.78 0.88 3.80 0.52

Trib 1-1 10094   5yr 1.06 97.62 98.08 98.10 0.004374 0.62 1.70 8.79 0.45

Trib 1-1 10094   10yr 1.37 97.62 98.20 98.21 0.002037 0.45 3.04 14.80 0.31

Trib 1-1 10094   25yr 1.88 97.62 98.38 98.38 0.000443 0.31 7.22 29.60 0.16

Trib 1-1 10094   50yr 2.44 97.62 98.56 98.56 0.000169 0.25 12.86 31.24 0.11

Trib 1-1 10094   100y 3.06 97.62 98.76 98.76 0.000087 0.22 19.19 33.03 0.08

Trib 1-1 10094   100yr-NC 3.56 97.62 98.92 98.92 0.000058 0.21 24.59 34.28 0.07
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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)  

Trib 1-1 10094   Hazel 7.75 97.62 99.54 99.54 0.000044 0.25 48.14 46.34 0.06

Trib 1-1 10094   350yr-NC 5.98 97.62 99.46 99.46 0.000031 0.20 44.74 41.00 0.05

Trib 1-1 10087   2yr 0.69 97.44 97.89 97.91 0.003379 0.71 0.98 3.35 0.42

Trib 1-1 10087   5yr 1.06 97.44 98.07 98.08 0.002712 0.45 2.37 14.09 0.35

Trib 1-1 10087   10yr 1.37 97.44 98.19 98.20 0.000723 0.31 4.62 21.95 0.19

Trib 1-1 10087   25yr 1.88 97.44 98.37 98.38 0.000214 0.24 9.15 26.63 0.12

Trib 1-1 10087   50yr 2.44 97.44 98.56 98.56 0.000103 0.21 14.61 30.43 0.08

Trib 1-1 10087   100y 3.06 97.44 98.76 98.76 0.000061 0.19 20.82 32.65 0.07

Trib 1-1 10087   100yr-NC 3.56 97.44 98.92 98.92 0.000043 0.18 26.32 36.47 0.06

Trib 1-1 10087   Hazel 7.75 97.44 99.54 99.54 0.000031 0.21 56.36 56.50 0.05

Trib 1-1 10087   350yr-NC 5.98 97.44 99.46 99.46 0.000022 0.18 51.94 55.37 0.05

Trib 1-1 10080   2yr 0.69 97.27 97.89 97.51 97.90 0.000827 0.45 1.52 3.32 0.21

Trib 1-1 10080   5yr 1.06 97.27 98.06 97.59 98.07 0.000872 0.45 2.34 6.24 0.22

Trib 1-1 10080   10yr 1.37 97.27 98.18 97.64 98.19 0.000668 0.45 3.06 7.73 0.20

Trib 1-1 10080   25yr 1.88 97.27 98.36 97.72 98.37 0.000452 0.45 4.21 9.34 0.17

Trib 1-1 10080   50yr 2.44 97.27 98.55 97.80 98.56 0.000342 0.46 5.39 25.04 0.16

Trib 1-1 10080   100y 3.06 97.27 98.75 97.87 98.76 0.000272 0.47 6.65 28.89 0.14

Trib 1-1 10080   100yr-NC 3.56 97.27 98.91 97.97 98.92 0.000230 0.47 7.68 32.08 0.14

Trib 1-1 10080   Hazel 7.75 97.27 99.54 98.23 99.54 0.000066 0.33 46.83 54.90 0.08

Trib 1-1 10080   350yr-NC 5.98 97.27 99.46 98.13 99.46 0.000049 0.27 42.56 53.84 0.07

Trib 1-1 10076   Culvert

Trib 1-1 10073   2yr 0.69 97.14 97.52 97.47 97.61 0.014691 1.36 0.51 1.68 0.79

Trib 1-1 10073   5yr 1.06 97.14 97.59 97.56 97.73 0.018358 1.66 0.64 1.81 0.89

Trib 1-1 10073   10yr 1.37 97.14 97.66 97.63 97.82 0.018469 1.78 0.77 1.93 0.90

Trib 1-1 10073   25yr 1.88 97.14 97.76 97.73 97.95 0.018649 1.95 0.97 2.10 0.92

Trib 1-1 10073   50yr 2.44 97.14 97.86 97.82 98.07 0.021443 2.03 1.20 2.83 0.99

Trib 1-1 10073   100y 3.06 97.14 97.95 97.95 98.17 0.020650 2.10 1.46 3.51 1.00

Trib 1-1 10073   100yr-NC 3.56 97.14 98.11 98.00 98.27 0.010908 1.76 2.03 4.62 0.76

Trib 1-1 10073   Hazel 7.75 97.14 98.40 98.33 98.71 0.012534 2.50 3.12 6.83 0.87

Trib 1-1 10073   350yr-NC 5.98 97.14 98.34 98.21 98.56 0.009449 2.07 2.90 6.44 0.75

Trib 1-1 10053   2yr 0.55 97.11 97.38 97.44 0.010313 1.05 0.53 2.15 0.68

Trib 1-1 10053   5yr 0.81 97.11 97.45 97.52 0.010468 1.19 0.68 2.27 0.70

Trib 1-1 10053   10yr 1.12 97.11 97.52 97.61 0.011022 1.34 0.83 2.38 0.72

Trib 1-1 10053   25yr 1.64 97.11 97.61 97.73 0.012217 1.56 1.05 2.53 0.77

Trib 1-1 10053   50yr 2.17 97.11 97.67 97.83 0.014368 1.79 1.21 2.63 0.84

Trib 1-1 10053   100y 2.53 97.11 97.70 97.66 97.89 0.016430 1.97 1.29 2.68 0.91

Trib 1-1 10053   100yr-NC 3.56 97.11 97.81 97.80 98.06 0.018912 2.24 1.59 3.01 0.99

Trib 1-1 10053   Hazel 8.10 97.11 98.22 98.22 98.55 0.013460 2.59 3.40 6.64 0.91

Trib 1-1 10053   350yr-NC 6.22 97.11 98.06 98.06 98.38 0.016455 2.49 2.54 4.64 0.97

Trib 1-1 10038   2yr 0.55 96.99 97.34 97.36 0.002371 0.59 0.94 3.20 0.35

Trib 1-1 10038   5yr 0.81 96.99 97.41 97.44 0.002725 0.70 1.17 3.41 0.38

Trib 1-1 10038   10yr 1.12 96.99 97.48 97.51 0.003074 0.80 1.40 3.62 0.41

Trib 1-1 10038   25yr 1.64 96.99 97.57 97.62 0.003569 0.94 1.74 3.90 0.45

Trib 1-1 10038   50yr 2.17 96.99 97.62 97.68 0.004935 1.12 1.94 4.31 0.53

Trib 1-1 10038   100y 2.53 96.99 97.63 97.71 0.006306 1.27 2.00 4.42 0.60

Trib 1-1 10038   100yr-NC 3.56 96.99 97.77 97.86 0.006353 1.34 2.66 5.53 0.62

Trib 1-1 10038   Hazel 8.10 96.99 98.00 97.90 98.20 0.009217 1.97 4.20 7.80 0.78

Trib 1-1 10038   350yr-NC 6.22 96.99 98.12 98.20 0.002962 1.26 5.26 9.38 0.46

Trib 1-1 10000   2yr 0.55 96.76 97.07 97.07 97.14 0.024542 1.18 0.47 3.38 1.02

Trib 1-1 10000   5yr 0.81 96.76 97.12 97.12 97.20 0.023496 1.27 0.64 4.02 1.02

Trib 1-1 10000   10yr 1.12 96.76 97.16 97.16 97.25 0.022540 1.35 0.83 4.62 1.02

Trib 1-1 10000   25yr 1.64 96.76 97.22 97.22 97.33 0.021313 1.45 1.13 5.43 1.02

Trib 1-1 10000   50yr 2.17 96.76 97.33 97.27 97.40 0.011935 1.21 1.79 7.34 0.78

Trib 1-1 10000   100y 2.53 96.76 97.50 97.30 97.53 0.003173 0.74 3.44 10.98 0.42

Trib 1-1 10000   100yr-NC 3.56 96.76 97.72 97.38 97.74 0.001240 0.57 6.20 14.25 0.28

Trib 1-1 10000   Hazel 8.10 96.76 98.00 97.57 98.03 0.001203 0.78 10.75 18.14 0.30

Trib 1-1 10000   350yr-NC 6.22 96.76 98.13 97.50 98.14 0.000394 0.50 13.22 19.91 0.17
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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)  

Trib 1-1 10758   5yr 1.21 104.90 105.21 105.21 105.31 0.020958 1.42 0.85 4.18 1.00

Trib 1-1 10758   10yr 1.47 104.90 105.24 105.24 105.35 0.021585 1.50 0.98 4.52 1.03

Trib 1-1 10758   25yr 1.87 104.90 105.31 105.31 105.40 0.018676 1.33 1.51 12.19 0.95

Trib 1-1 10758   50yr 2.39 104.90 105.36 105.36 105.44 0.015329 1.27 2.29 16.49 0.87

Trib 1-1 10758   100y 3.01 104.90 105.39 105.39 105.48 0.016265 1.36 2.80 17.50 0.90

Trib 1-1 10758   100yr-NC 3.45 104.90 105.41 105.41 105.51 0.016510 1.43 3.09 17.78 0.92

Trib 1-1 10758   Hazel 7.58 104.90 105.61 105.71 0.008560 1.53 6.93 19.75 0.73

Trib 1-1 10758   HazelCC 10.58 104.90 105.70 105.83 0.008707 1.74 8.67 20.31 0.76

Trib 1-1 10758   350yr-NC 5.72 104.90 105.54 105.63 0.009084 1.41 5.57 19.28 0.73

Trib 1-1 10678   2yr 0.82 104.02 104.32 104.35 0.005657 0.74 1.11 5.42 0.52

Trib 1-1 10678   5yr 1.21 104.02 104.38 104.29 104.42 0.005796 0.84 1.44 5.97 0.54

Trib 1-1 10678   10yr 1.47 104.02 104.41 104.31 104.45 0.006513 0.92 1.59 6.19 0.58

Trib 1-1 10678   25yr 1.87 104.02 104.46 104.35 104.51 0.006538 0.96 1.95 7.20 0.59

Trib 1-1 10678   50yr 2.39 104.02 104.54 104.40 104.58 0.006618 0.93 2.58 10.14 0.59

Trib 1-1 10678   100y 3.01 104.02 104.58 104.44 104.63 0.006659 1.00 3.02 10.67 0.60

Trib 1-1 10678   100yr-NC 3.45 104.02 104.60 104.49 104.65 0.007195 1.07 3.22 10.95 0.63

Trib 1-1 10678   Hazel 7.58 104.02 104.69 104.67 104.85 0.013781 1.77 4.38 16.05 0.91

Trib 1-1 10678   HazelCC 10.58 104.02 104.78 104.78 104.97 0.013168 1.98 6.16 22.10 0.92

Trib 1-1 10678   350yr-NC 5.72 104.02 104.64 104.60 104.76 0.013120 1.56 3.68 11.70 0.86

Trib 1-1 10579   2yr 0.82 103.01 103.26 103.26 103.29 0.028325 0.86 1.15 16.60 1.00

Trib 1-1 10579   5yr 1.21 103.01 103.28 103.28 103.33 0.029981 0.99 1.50 18.15 1.05

Trib 1-1 10579   10yr 1.47 103.01 103.30 103.30 103.34 0.024583 0.98 1.86 19.87 0.98

Trib 1-1 10579   25yr 1.87 103.01 103.32 103.32 103.36 0.027189 1.00 2.28 24.03 1.02

Trib 1-1 10579   50yr 2.39 103.01 103.34 103.34 103.39 0.029895 1.06 2.74 27.93 1.07

Trib 1-1 10579   100y 3.01 103.01 103.35 103.35 103.41 0.031340 1.15 3.20 29.92 1.11

Trib 1-1 10579   100yr-NC 3.45 103.01 103.37 103.37 103.43 0.027426 1.16 3.67 31.57 1.06

Trib 1-1 10579   Hazel 7.58 103.01 103.49 103.55 0.012279 1.21 8.17 39.41 0.79

Trib 1-1 10579   HazelCC 10.58 103.01 103.54 103.50 103.62 0.011979 1.37 10.30 41.36 0.81

Trib 1-1 10579   350yr-NC 5.72 103.01 103.46 103.42 103.51 0.012126 1.09 6.82 38.73 0.77

Trib 1-1 10439   2yr 0.82 101.57 101.83 101.83 0.004177 0.42 3.61 30.34 0.41

Trib 1-1 10439   5yr 1.21 101.57 101.86 101.78 101.87 0.004527 0.37 4.71 34.96 0.40

Trib 1-1 10439   10yr 1.47 101.57 101.88 101.89 0.004289 0.39 5.42 36.22 0.40

Trib 1-1 10439   25yr 1.87 101.57 101.90 101.90 0.004813 0.45 6.05 36.85 0.44

Trib 1-1 10439   50yr 2.39 101.57 101.92 101.93 0.004836 0.51 6.99 37.42 0.45

Trib 1-1 10439   100y 3.01 101.57 101.95 101.96 0.004710 0.58 8.08 37.95 0.46

Trib 1-1 10439   100yr-NC 3.45 101.57 101.97 101.98 0.004965 0.63 8.67 38.69 0.48

Trib 1-1 10439   Hazel 7.58 101.57 102.03 102.06 0.010334 1.11 11.15 39.66 0.73

Trib 1-1 10439   HazelCC 10.58 101.57 102.09 102.14 0.010471 1.30 13.60 40.66 0.76

Trib 1-1 10439   350yr-NC 5.72 101.57 101.99 102.01 0.010564 0.98 9.35 38.96 0.71

Trib 1-1 10336   2yr 0.82 100.66 100.84 100.84 100.87 0.037514 0.82 1.23 22.17 1.10

Trib 1-1 10336   5yr 1.21 100.66 100.86 100.86 100.89 0.031450 0.86 1.78 26.82 1.04

Trib 1-1 10336   10yr 1.47 100.66 100.86 100.86 100.90 0.037232 0.98 1.91 27.72 1.14

Trib 1-1 10336   25yr 1.87 100.66 100.89 100.89 100.92 0.027269 0.94 2.57 31.00 1.01

Trib 1-1 10336   50yr 2.39 100.66 100.90 100.90 100.94 0.027741 1.01 3.04 32.50 1.03

Trib 1-1 10336   100y 3.01 100.66 100.91 100.91 100.97 0.030142 1.13 3.44 33.14 1.09

Trib 1-1 10336   100yr-NC 3.45 100.66 100.93 100.93 100.98 0.026827 1.14 3.91 33.76 1.05

Trib 1-1 10336   Hazel 7.58 100.66 101.08 101.12 0.008195 1.07 9.44 37.84 0.66

Trib 1-1 10336   HazelCC 10.58 100.66 101.14 101.20 0.008122 1.21 11.65 38.11 0.68

Trib 1-1 10336   350yr-NC 5.72 100.66 101.04 101.08 0.007942 0.95 8.00 37.58 0.63

Trib 1-1 10253   2yr 0.69 99.60 99.82 99.82 0.004905 0.46 2.07 22.41 0.44

Trib 1-1 10253   5yr 1.06 99.60 99.85 99.77 99.86 0.005250 0.52 2.96 28.98 0.47

Trib 1-1 10253   10yr 1.37 99.60 99.87 99.79 99.88 0.005363 0.58 3.49 29.17 0.48

Trib 1-1 10253   25yr 1.88 99.60 99.90 99.83 99.91 0.005257 0.64 4.32 29.46 0.49

Trib 1-1 10253   50yr 2.44 99.60 99.92 99.84 99.94 0.005164 0.71 5.15 29.73 0.50

Trib 1-1 10253   100y 3.06 99.60 99.95 99.87 99.97 0.005187 0.77 5.95 29.97 0.51

Trib 1-1 10253   100yr-NC 3.56 99.60 99.96 99.89 99.99 0.005796 0.84 6.33 30.08 0.55

Trib 1-1 10253   Hazel 7.75 99.60 99.98 99.98 100.09 0.022828 1.73 6.71 30.20 1.10

Trib 1-1 10253   HazelCC 10.83 99.60 100.03 100.03 100.17 0.022490 1.95 8.36 30.69 1.12

Trib 1-1 10253   350yr-NC 5.98 99.60 99.94 99.94 100.04 0.023919 1.59 5.60 29.86 1.09

Trib 1-1 10152   2yr 0.69 98.63 98.84 98.84 98.88 0.026813 0.94 0.78 10.10 1.00

Trib 1-1 10152   5yr 1.06 98.63 98.87 98.87 98.92 0.022801 1.03 1.14 11.85 0.96

Trib 1-1 10152   10yr 1.37 98.63 98.90 98.90 98.95 0.021558 1.04 1.50 14.33 0.94

Trib 1-1 10152   25yr 1.88 98.63 98.93 98.93 98.99 0.022487 1.11 1.97 17.74 0.97

Trib 1-1 10152   50yr 2.44 98.63 98.95 98.95 99.02 0.023127 1.22 2.39 21.03 1.01

Trib 1-1 10152   100y 3.06 98.63 98.97 98.97 99.05 0.022961 1.31 2.91 25.16 1.02

Trib 1-1 10152   100yr-NC 3.56 98.63 99.00 99.00 99.08 0.018389 1.28 3.72 30.92 0.94

Trib 1-1 10152   Hazel 7.75 98.63 99.54 99.55 0.000459 0.49 25.75 43.28 0.18

Trib 1-1 10152   HazelCC 10.83 98.63 99.64 99.65 0.000565 0.59 29.95 43.91 0.21

Trib 1-1 10152   350yr-NC 5.98 98.63 99.46 99.47 0.000421 0.43 22.35 42.76 0.17

Trib 1-1 10094   2yr 0.69 97.62 97.91 97.95 0.005434 0.78 0.88 3.80 0.52

Trib 1-1 10094   5yr 1.06 97.62 98.08 98.10 0.004374 0.62 1.70 8.79 0.45

Trib 1-1 10094   10yr 1.37 97.62 98.20 98.21 0.002037 0.45 3.04 14.80 0.31
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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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Trib 1-1 10094   25yr 1.88 97.62 98.38 98.38 0.000443 0.31 7.22 29.60 0.16

Trib 1-1 10094   50yr 2.44 97.62 98.56 98.56 0.000169 0.25 12.86 31.24 0.11

Trib 1-1 10094   100y 3.06 97.62 98.76 98.76 0.000087 0.22 19.19 33.03 0.08

Trib 1-1 10094   100yr-NC 3.56 97.62 98.92 98.92 0.000058 0.21 24.59 34.28 0.07

Trib 1-1 10094   Hazel 7.75 97.62 99.54 99.54 0.000044 0.25 48.14 46.34 0.06

Trib 1-1 10094   HazelCC 10.83 97.62 99.64 99.64 0.000069 0.33 52.79 51.45 0.08

Trib 1-1 10094   350yr-NC 5.98 97.62 99.46 99.46 0.000031 0.20 44.76 41.01 0.05

Trib 1-1 10087   2yr 0.69 97.44 97.89 97.91 0.003379 0.71 0.98 3.35 0.42

Trib 1-1 10087   5yr 1.06 97.44 98.07 98.08 0.002712 0.45 2.37 14.09 0.35

Trib 1-1 10087   10yr 1.37 97.44 98.19 98.20 0.000723 0.31 4.62 21.95 0.19

Trib 1-1 10087   25yr 1.88 97.44 98.37 98.38 0.000214 0.24 9.15 26.63 0.12

Trib 1-1 10087   50yr 2.44 97.44 98.56 98.56 0.000103 0.21 14.61 30.43 0.08

Trib 1-1 10087   100y 3.06 97.44 98.76 98.76 0.000061 0.19 20.82 32.65 0.07

Trib 1-1 10087   100yr-NC 3.56 97.44 98.92 98.92 0.000043 0.18 26.32 36.47 0.06

Trib 1-1 10087   Hazel 7.75 97.44 99.54 99.54 0.000031 0.21 56.36 56.50 0.05

Trib 1-1 10087   HazelCC 10.83 97.44 99.64 99.64 0.000047 0.28 61.80 57.65 0.07

Trib 1-1 10087   350yr-NC 5.98 97.44 99.46 99.46 0.000022 0.18 51.97 55.38 0.05

Trib 1-1 10080   2yr 0.69 97.27 97.89 97.51 97.90 0.000827 0.45 1.52 3.32 0.21

Trib 1-1 10080   5yr 1.06 97.27 98.06 97.59 98.07 0.000872 0.45 2.34 6.24 0.22

Trib 1-1 10080   10yr 1.37 97.27 98.18 97.64 98.19 0.000668 0.45 3.06 7.73 0.20

Trib 1-1 10080   25yr 1.88 97.27 98.36 97.72 98.37 0.000452 0.45 4.21 9.34 0.17

Trib 1-1 10080   50yr 2.44 97.27 98.55 97.80 98.56 0.000342 0.46 5.39 25.04 0.16

Trib 1-1 10080   100y 3.06 97.27 98.75 97.87 98.76 0.000272 0.47 6.65 28.89 0.14

Trib 1-1 10080   100yr-NC 3.56 97.27 98.91 97.97 98.92 0.000230 0.47 7.68 32.08 0.14

Trib 1-1 10080   Hazel 7.75 97.27 99.54 98.23 99.54 0.000066 0.33 46.83 54.90 0.08

Trib 1-1 10080   HazelCC 10.83 97.27 99.63 98.36 99.64 0.000099 0.41 52.07 56.38 0.10

Trib 1-1 10080   350yr-NC 5.98 97.27 99.46 98.13 99.46 0.000049 0.27 42.59 53.84 0.07

Trib 1-1 10076   Culvert

Trib 1-1 10073   2yr 0.69 97.14 97.52 97.47 97.61 0.014691 1.36 0.51 1.68 0.79

Trib 1-1 10073   5yr 1.06 97.14 97.59 97.56 97.73 0.018358 1.66 0.64 1.81 0.89

Trib 1-1 10073   10yr 1.37 97.14 97.66 97.63 97.82 0.018469 1.78 0.77 1.93 0.90

Trib 1-1 10073   25yr 1.88 97.14 97.76 97.73 97.95 0.018649 1.95 0.97 2.10 0.92

Trib 1-1 10073   50yr 2.44 97.14 97.86 97.82 98.07 0.021443 2.03 1.20 2.83 0.99

Trib 1-1 10073   100y 3.06 97.14 97.95 97.95 98.17 0.020650 2.10 1.46 3.51 1.00

Trib 1-1 10073   100yr-NC 3.56 97.14 98.11 98.00 98.27 0.010908 1.76 2.03 4.62 0.76

Trib 1-1 10073   Hazel 7.75 97.14 98.40 98.33 98.71 0.012534 2.50 3.12 6.83 0.87

Trib 1-1 10073   HazelCC 10.83 97.14 98.54 98.52 98.99 0.014575 2.98 3.65 7.86 0.97

Trib 1-1 10073   350yr-NC 5.98 97.14 98.34 98.21 98.56 0.009460 2.07 2.90 6.44 0.75

Trib 1-1 10053   2yr 0.55 97.11 97.38 97.44 0.010313 1.05 0.53 2.15 0.68

Trib 1-1 10053   5yr 0.81 97.11 97.45 97.52 0.010468 1.19 0.68 2.27 0.70

Trib 1-1 10053   10yr 1.12 97.11 97.52 97.61 0.011022 1.34 0.83 2.38 0.72

Trib 1-1 10053   25yr 1.64 97.11 97.61 97.73 0.012217 1.56 1.05 2.53 0.77

Trib 1-1 10053   50yr 2.17 97.11 97.67 97.83 0.014368 1.79 1.21 2.63 0.84

Trib 1-1 10053   100y 2.53 97.11 97.70 97.66 97.89 0.016430 1.97 1.29 2.68 0.91

Trib 1-1 10053   100yr-NC 3.56 97.11 97.81 97.80 98.06 0.018912 2.24 1.59 3.01 0.99

Trib 1-1 10053   Hazel 8.10 97.11 98.22 98.22 98.55 0.013460 2.59 3.40 6.64 0.91

Trib 1-1 10053   HazelCC 11.40 97.11 98.47 98.47 98.77 0.009046 2.54 5.74 11.54 0.78

Trib 1-1 10053   350yr-NC 6.22 97.11 98.06 98.06 98.38 0.016457 2.49 2.54 4.64 0.97

Trib 1-1 10038   2yr 0.55 96.99 97.34 97.36 0.002371 0.59 0.94 3.20 0.35

Trib 1-1 10038   5yr 0.81 96.99 97.41 97.44 0.002725 0.70 1.17 3.41 0.38

Trib 1-1 10038   10yr 1.12 96.99 97.48 97.51 0.003074 0.80 1.40 3.62 0.41

Trib 1-1 10038   25yr 1.64 96.99 97.57 97.62 0.003569 0.94 1.74 3.90 0.45

Trib 1-1 10038   50yr 2.17 96.99 97.62 97.68 0.004935 1.12 1.94 4.31 0.53

Trib 1-1 10038   100y 2.53 96.99 97.63 97.71 0.006306 1.27 2.00 4.42 0.60

Trib 1-1 10038   100yr-NC 3.56 96.99 97.77 97.86 0.006353 1.34 2.66 5.53 0.62

Trib 1-1 10038   Hazel 8.10 96.99 98.00 97.90 98.20 0.009217 1.97 4.20 7.80 0.78

Trib 1-1 10038   HazelCC 11.40 96.99 98.09 98.06 98.38 0.011434 2.40 4.98 8.98 0.89

Trib 1-1 10038   350yr-NC 6.22 96.99 97.93 98.07 0.008103 1.71 3.66 7.01 0.72

Trib 1-1 10000   2yr 0.55 96.76 97.07 97.07 97.14 0.024542 1.18 0.47 3.38 1.02

Trib 1-1 10000   5yr 0.81 96.76 97.12 97.12 97.20 0.023496 1.27 0.64 4.02 1.02

Trib 1-1 10000   10yr 1.12 96.76 97.16 97.16 97.25 0.022540 1.35 0.83 4.62 1.02

Trib 1-1 10000   25yr 1.64 96.76 97.22 97.22 97.33 0.021313 1.45 1.13 5.43 1.02

Trib 1-1 10000   50yr 2.17 96.76 97.33 97.27 97.40 0.011935 1.21 1.79 7.34 0.78

Trib 1-1 10000   100y 2.53 96.76 97.50 97.30 97.53 0.003173 0.74 3.44 10.98 0.42

Trib 1-1 10000   100yr-NC 3.56 96.76 97.72 97.38 97.74 0.001240 0.57 6.20 14.25 0.28

Trib 1-1 10000   Hazel 8.10 96.76 98.00 97.57 98.03 0.001203 0.78 10.75 18.14 0.30

Trib 1-1 10000   HazelCC 11.40 96.76 98.13 97.68 98.17 0.001324 0.92 13.22 19.91 0.32

Trib 1-1 10000   350yr-NC 6.22 96.76 97.91 97.51 97.93 0.001131 0.69 9.17 16.98 0.28



APPENDIX D4  
Pine Creek with Routing 

 

 

  



  

HEC-RAS  Plan: v1.1 Existing Final with Pine Routing

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)  

Reach 4 5255    2yr 0.14 127.73 127.90 127.90 127.93 0.034260 0.78 0.18 3.12 1.04

Reach 4 5255    5yr 0.20 127.73 127.91 127.91 127.95 0.034246 0.85 0.23 3.56 1.06

Reach 4 5255    10yr 0.38 127.73 127.96 127.96 128.00 0.027110 0.89 0.43 5.14 0.98

Reach 4 5255    25yr 0.71 127.73 128.00 128.00 128.06 0.026227 1.11 0.64 5.37 1.03

Reach 4 5255    50yr 0.99 127.73 128.03 128.03 128.10 0.024063 1.24 0.80 5.50 1.02

Reach 4 5255    100y 1.28 127.73 128.05 128.05 128.15 0.022435 1.34 0.96 5.62 1.01

Reach 4 5255    100yr-NC 1.34 127.73 128.06 128.06 128.15 0.022139 1.36 0.99 5.65 1.01

Reach 4 5255    Hazel 5.61 127.73 128.36 128.36 128.58 0.015336 2.14 2.85 6.93 0.99

Reach 4 5255    350yr-NC 2.34 127.73 128.15 128.15 128.28 0.018820 1.62 1.49 6.02 0.99

Reach 4 5216    2yr 0.14 126.39 126.48 126.48 126.51 0.029938 0.79 0.18 2.72 1.00

Reach 4 5216    5yr 0.20 126.39 126.49 126.49 126.53 0.028627 0.88 0.23 2.87 1.01

Reach 4 5216    10yr 0.38 126.39 126.54 126.54 126.60 0.025556 1.06 0.36 3.15 1.01

Reach 4 5216    25yr 0.71 126.39 126.60 126.60 126.68 0.022939 1.26 0.56 3.54 1.01

Reach 4 5216    50yr 0.99 126.39 126.64 126.64 126.74 0.021702 1.37 0.72 3.81 1.01

Reach 4 5216    100y 1.28 126.39 126.68 126.68 126.79 0.020896 1.48 0.87 4.02 1.01

Reach 4 5216    100yr-NC 1.34 126.39 126.69 126.69 126.80 0.020645 1.50 0.90 4.04 1.01

Reach 4 5216    Hazel 5.61 126.39 127.05 127.05 127.33 0.014224 2.36 2.58 5.27 0.98

Reach 4 5216    350yr-NC 2.34 126.39 126.79 126.79 126.95 0.017828 1.79 1.33 4.40 1.00

Reach 4 5164    2yr 0.14 124.44 124.58 124.58 124.62 0.027848 0.90 0.16 1.88 1.00

Reach 4 5164    5yr 0.20 124.44 124.61 124.61 124.65 0.027272 0.98 0.20 2.10 1.01

Reach 4 5164    10yr 0.38 124.44 124.66 124.66 124.73 0.024982 1.12 0.34 2.70 1.01

Reach 4 5164    25yr 0.71 124.44 124.73 124.73 124.81 0.023106 1.25 0.57 3.60 1.01

Reach 4 5164    50yr 0.99 124.44 124.77 124.77 124.87 0.021687 1.39 0.72 3.98 1.01

Reach 4 5164    100y 1.28 124.44 124.81 124.81 124.93 0.019998 1.50 0.87 4.29 1.00

Reach 4 5164    100yr-NC 1.34 124.44 124.82 124.82 124.94 0.019587 1.52 0.90 4.36 1.00

Reach 4 5164    Hazel 5.61 124.44 125.19 125.19 125.40 0.011905 2.21 3.69 10.62 0.91

Reach 4 5164    350yr-NC 2.34 124.44 124.93 124.93 125.09 0.015560 1.76 1.49 6.34 0.95

Reach 4 5106    2yr 0.14 121.72 121.80 121.80 121.82 0.034823 0.63 0.22 5.50 1.00

Reach 4 5106    5yr 0.20 121.72 121.81 121.81 121.83 0.034160 0.69 0.29 6.06 1.01

Reach 4 5106    10yr 0.38 121.72 121.84 121.84 121.87 0.030149 0.76 0.50 8.53 0.99

Reach 4 5106    25yr 0.71 121.72 121.87 121.87 121.91 0.026313 0.91 0.80 9.92 0.98

Reach 4 5106    50yr 0.99 121.72 121.90 121.90 121.95 0.023816 1.00 1.04 11.63 0.97

Reach 4 5106    100y 1.28 121.72 121.91 121.91 121.97 0.023147 1.09 1.27 12.39 0.98

Reach 4 5106    100yr-NC 1.34 121.72 121.92 121.92 121.98 0.023125 1.11 1.31 12.54 0.98

Reach 4 5106    Hazel 5.61 121.72 122.11 122.11 122.23 0.014659 1.64 4.80 22.23 0.91

Reach 4 5106    350yr-NC 2.34 121.72 121.97 121.97 122.06 0.019479 1.30 2.11 15.25 0.96

Reach 4 5061    2yr 0.14 119.97 120.06 120.06 120.08 0.031470 0.73 0.19 3.51 1.00

Reach 4 5061    5yr 0.20 119.97 120.07 120.07 120.10 0.031256 0.82 0.24 3.69 1.02

Reach 4 5061    10yr 0.38 119.97 120.11 120.11 120.16 0.026831 0.97 0.39 4.17 1.01

Reach 4 5061    25yr 0.71 119.97 120.16 120.16 120.23 0.023550 1.13 0.63 5.21 0.99

Reach 4 5061    50yr 0.99 119.97 120.20 120.20 120.27 0.021476 1.23 0.83 6.42 0.98

Reach 4 5061    100y 1.28 119.97 120.23 120.23 120.31 0.019469 1.32 1.05 7.70 0.96

Reach 4 5061    100yr-NC 1.34 119.97 120.23 120.23 120.32 0.019043 1.33 1.10 7.96 0.96

Reach 4 5061    Hazel 5.61 119.97 120.98 121.01 0.000940 0.84 11.94 24.62 0.28

Reach 4 5061    350yr-NC 2.34 119.97 120.76 120.77 0.000446 0.48 7.74 15.63 0.18

Reach 4 5032    2yr 0.14 119.13 119.33 119.34 0.007201 0.57 0.25 2.15 0.53

Reach 4 5032    5yr 0.20 119.13 119.36 119.38 0.007412 0.63 0.32 2.39 0.55

Reach 4 5032    10yr 0.38 119.13 119.42 119.45 0.008873 0.80 0.47 2.84 0.63

Reach 4 5032    25yr 0.71 119.13 119.45 119.44 119.53 0.018694 1.25 0.57 3.06 0.92

Reach 4 5032    50yr 0.99 119.13 119.53 119.60 0.012625 1.19 0.83 3.59 0.79

Reach 4 5032    100y 1.28 119.13 119.73 119.76 0.002539 0.81 1.71 5.15 0.39

Reach 4 5032    100yr-NC 1.34 119.13 119.78 119.81 0.001949 0.76 1.96 5.55 0.35

Reach 4 5032    Hazel 5.61 119.13 120.98 120.99 0.000209 0.57 24.64 41.05 0.14

Reach 4 5032    350yr-NC 2.34 119.13 120.76 120.76 0.000059 0.28 17.99 24.15 0.07

Reach 4 5027    2yr 0.14 119.04 119.16 119.16 119.20 0.027105 0.92 0.15 1.74 0.99

Reach 4 5027    5yr 0.20 119.04 119.19 119.19 119.24 0.026505 0.97 0.21 2.13 0.99

Reach 4 5027    10yr 0.38 119.04 119.25 119.25 119.29 0.027729 0.98 0.39 6.10 1.02

Reach 4 5027    25yr 0.71 119.04 119.35 119.30 119.38 0.008525 0.80 0.89 14.24 0.62

Reach 4 5027    50yr 0.99 119.04 119.52 119.33 119.54 0.001520 0.54 1.82 19.38 0.30

Reach 4 5027    100y 1.28 119.04 119.73 119.36 119.74 0.000520 0.44 2.93 21.60 0.19

Reach 4 5027    100yr-NC 1.34 119.04 119.78 119.36 119.79 0.000434 0.42 3.18 22.19 0.17

Reach 4 5027    Hazel 5.61 119.04 120.99 119.66 120.99 0.000028 0.22 48.43 47.89 0.05

Reach 4 5027    350yr-NC 2.34 119.04 120.76 119.45 120.76 0.000008 0.11 38.67 39.07 0.03

Reach 4 5020.15 Culvert

Reach 4 5004    2yr 0.14 118.85 119.02 118.98 119.04 0.010301 0.70 0.20 1.58 0.63

Reach 4 5004    5yr 0.20 118.85 119.06 119.01 119.08 0.009885 0.75 0.27 1.90 0.63

Reach 4 5004    10yr 0.38 118.85 119.11 119.08 119.16 0.014908 1.01 0.38 2.61 0.80

Reach 4 5004    25yr 0.71 118.85 119.17 119.17 119.26 0.021371 1.32 0.54 5.51 0.98

Reach 4 5004    50yr 0.99 118.85 119.21 119.21 119.32 0.021567 1.46 0.68 12.36 1.01

Reach 4 5004    100y 1.28 118.85 119.26 119.26 119.38 0.019957 1.59 0.81 17.15 1.00

Reach 4 5004    100yr-NC 1.34 118.85 119.26 119.26 119.40 0.019585 1.61 0.83 17.70 1.00



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 4 5004    Hazel 5.61 118.85 119.69 119.69 120.03 0.014406 2.60 2.16 30.15 1.00

Reach 4 5004    350yr-NC 2.34 118.85 119.38 119.38 119.57 0.017387 1.94 1.21 25.86 1.00

Reach 4 5000    2yr 0.14 118.78 118.95 118.94 118.98 0.017763 0.73 0.19 9.83 0.80

Reach 4 5000    5yr 0.20 118.78 118.96 118.96 119.01 0.027960 0.95 0.21 10.44 1.01

Reach 4 5000    10yr 0.38 118.78 119.02 119.02 119.07 0.024699 0.98 0.39 14.71 0.97

Reach 4 5000    25yr 0.71 118.78 119.07 119.07 119.14 0.023414 1.17 0.61 16.85 1.00

Reach 4 5000    50yr 0.99 118.78 119.11 119.11 119.19 0.020116 1.27 0.83 18.26 0.96

Reach 4 5000    100y 1.28 118.78 119.15 119.15 119.24 0.018250 1.36 1.05 21.30 0.94

Reach 4 5000    100yr-NC 1.34 118.78 119.15 119.15 119.25 0.018135 1.38 1.10 22.46 0.94

Reach 4 5000    Hazel 5.61 118.78 119.22 119.22 119.34 0.027226 2.05 5.45 32.60 1.21

Reach 4 5000    350yr-NC 2.34 118.78 119.20 119.20 119.22 0.006593 0.95 4.84 30.08 0.59

Trib 3 9320    2yr 0.53 129.22 129.42 129.45 0.014451 0.77 0.69 6.52 0.75

Trib 3 9320    5yr 0.80 129.22 129.45 129.49 0.013945 0.88 0.91 6.77 0.77

Trib 3 9320    10yr 0.98 129.22 129.47 129.52 0.013339 0.94 1.05 6.93 0.77

Trib 3 9320    25yr 1.23 129.22 129.50 129.55 0.012674 1.01 1.22 7.13 0.77

Trib 3 9320    50yr 1.41 129.22 129.51 129.57 0.012651 1.07 1.33 7.24 0.78

Trib 3 9320    100y 1.61 129.22 129.53 129.59 0.012567 1.12 1.45 7.37 0.78

Trib 3 9320    100yr-NC 1.65 129.22 129.53 129.60 0.012547 1.13 1.47 7.40 0.78

Trib 3 9320    Hazel 1.01 129.22 129.48 129.52 0.013315 0.95 1.07 6.95 0.77

Trib 3 9320    350yr-NC 2.22 129.22 129.58 129.66 0.012055 1.26 1.81 7.71 0.79

Trib 3 9273    2yr 0.53 128.76 129.01 129.03 0.006211 0.63 0.84 5.65 0.52

Trib 3 9273    5yr 0.80 128.76 129.05 129.08 0.006103 0.72 1.11 6.06 0.54

Trib 3 9273    10yr 0.98 128.76 129.08 129.11 0.006122 0.77 1.28 6.29 0.54

Trib 3 9273    25yr 1.23 128.76 129.11 129.15 0.006214 0.84 1.47 6.56 0.56

Trib 3 9273    50yr 1.41 128.76 129.13 129.17 0.006168 0.88 1.60 6.76 0.57

Trib 3 9273    100y 1.61 128.76 129.15 129.19 0.006085 0.92 1.75 6.97 0.57

Trib 3 9273    100yr-NC 1.65 128.76 129.16 129.20 0.006074 0.93 1.78 7.01 0.57

Trib 3 9273    Hazel 1.01 128.76 129.08 129.11 0.006109 0.78 1.30 6.32 0.55

Trib 3 9273    350yr-NC 2.22 128.76 129.21 129.26 0.006038 1.05 2.17 7.49 0.59

Trib 3 9236    2yr 0.53 128.52 128.75 128.70 128.78 0.006991 0.67 0.79 5.23 0.55

Trib 3 9236    5yr 0.80 128.52 128.80 128.83 0.007105 0.78 1.03 5.58 0.58

Trib 3 9236    10yr 0.98 128.52 128.83 128.86 0.007031 0.83 1.19 5.78 0.58

Trib 3 9236    25yr 1.23 128.52 128.86 128.90 0.006921 0.90 1.37 6.06 0.59

Trib 3 9236    50yr 1.41 128.52 128.88 128.92 0.006939 0.95 1.49 6.20 0.60

Trib 3 9236    100y 1.61 128.52 128.90 128.95 0.006932 1.00 1.63 6.35 0.61

Trib 3 9236    100yr-NC 1.65 128.52 128.90 128.96 0.006927 1.01 1.65 6.38 0.61

Trib 3 9236    Hazel 1.01 128.52 128.83 128.87 0.007057 0.84 1.21 5.81 0.59

Trib 3 9236    350yr-NC 2.22 128.52 128.96 129.02 0.006796 1.13 2.02 6.79 0.62

Trib 3 9192    2yr 0.53 127.96 128.19 128.19 128.26 0.024303 1.17 0.45 3.29 1.01

Trib 3 9192    5yr 0.80 127.96 128.24 128.24 128.32 0.022157 1.30 0.61 3.56 1.00

Trib 3 9192    10yr 0.98 127.96 128.26 128.26 128.36 0.021694 1.38 0.71 3.70 1.01

Trib 3 9192    25yr 1.23 127.96 128.29 128.29 128.41 0.020677 1.49 0.83 3.87 1.01

Trib 3 9192    50yr 1.41 127.96 128.32 128.32 128.44 0.019732 1.55 0.91 4.00 1.00

Trib 3 9192    100y 1.61 127.96 128.34 128.34 128.47 0.019143 1.62 1.01 4.12 1.00

Trib 3 9192    100yr-NC 1.65 127.96 128.34 128.34 128.48 0.018996 1.64 1.03 4.14 1.00

Trib 3 9192    Hazel 1.01 127.96 128.27 128.27 128.37 0.021406 1.39 0.72 3.73 1.00

Trib 3 9192    350yr-NC 2.22 127.96 128.40 128.40 128.57 0.017413 1.79 1.29 4.48 0.99

Trib 3 9149    2yr 0.53 126.69 126.94 126.94 127.02 0.023551 1.26 0.42 2.68 1.01

Trib 3 9149    5yr 0.80 126.69 126.99 126.99 127.09 0.021716 1.38 0.58 2.98 1.00

Trib 3 9149    10yr 0.98 126.69 127.02 127.02 127.13 0.021275 1.46 0.67 3.14 1.01

Trib 3 9149    25yr 1.23 126.69 127.06 127.06 127.18 0.020223 1.58 0.78 3.33 1.01

Trib 3 9149    50yr 1.41 126.69 127.08 127.08 127.22 0.019277 1.64 0.87 3.47 1.00

Trib 3 9149    100y 1.61 126.69 127.11 127.11 127.26 0.018601 1.71 0.96 3.61 1.00

Trib 3 9149    100yr-NC 1.65 126.69 127.11 127.11 127.26 0.018465 1.72 0.98 3.64 1.00

Trib 3 9149    Hazel 1.01 126.69 127.03 127.03 127.14 0.020997 1.47 0.69 3.17 1.01

Trib 3 9149    350yr-NC 2.22 126.69 127.18 127.18 127.36 0.016852 1.88 1.24 4.00 0.98

Trib 3 9106    2yr 0.53 124.25 124.74 124.76 0.001439 0.50 1.06 3.15 0.28

Trib 3 9106    5yr 0.80 124.25 124.89 124.91 0.001093 0.51 1.57 3.65 0.25

Trib 3 9106    10yr 0.98 124.25 125.01 125.03 0.000802 0.48 2.03 4.02 0.22

Trib 3 9106    25yr 1.23 124.25 125.16 125.17 0.000600 0.46 2.65 4.44 0.19

Trib 3 9106    50yr 1.41 124.25 125.26 125.27 0.000488 0.45 3.13 4.73 0.18

Trib 3 9106    100y 1.61 124.25 125.39 125.40 0.000361 0.43 3.73 5.06 0.16

Trib 3 9106    100yr-NC 1.65 124.25 125.41 125.42 0.000342 0.43 3.86 5.13 0.15

Trib 3 9106    Hazel 1.01 124.25 125.03 125.04 0.000777 0.48 2.10 4.07 0.21

Trib 3 9106    350yr-NC 2.22 124.25 125.75 125.76 0.000195 0.41 5.72 6.03 0.12

Trib 3 9103    2yr 0.53 124.21 124.74 124.54 124.75 0.001964 0.54 0.98 3.36 0.32

Trib 3 9103    5yr 0.80 124.21 124.89 124.60 124.90 0.001245 0.52 1.54 3.89 0.26

Trib 3 9103    10yr 0.98 124.21 125.01 124.64 125.02 0.000852 0.48 2.03 4.30 0.22

Trib 3 9103    25yr 1.23 124.21 125.16 124.68 125.17 0.000607 0.45 2.71 4.81 0.19

Trib 3 9103    50yr 1.41 124.21 125.26 124.70 125.27 0.000473 0.44 3.23 5.13 0.17

Trib 3 9103    100y 1.61 124.21 125.39 124.73 125.40 0.000341 0.42 3.90 5.58 0.15



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Trib 3 9103    100yr-NC 1.65 124.21 125.41 124.73 125.42 0.000323 0.42 4.03 5.65 0.15

Trib 3 9103    Hazel 1.01 124.21 125.03 124.64 125.04 0.000819 0.48 2.11 4.36 0.22

Trib 3 9103    350yr-NC 2.22 124.21 125.75 124.80 125.75 0.000176 0.39 6.08 6.72 0.12

Trib 3 9061.5  Culvert

Trib 3 9020    2yr 0.53 120.35 120.58 120.57 120.63 0.022077 1.01 0.53 4.50 0.94

Trib 3 9020    5yr 0.80 120.35 120.61 120.61 120.68 0.023035 1.16 0.69 4.97 0.99

Trib 3 9020    10yr 0.98 120.35 120.63 120.63 120.71 0.023028 1.23 0.80 5.22 1.00

Trib 3 9020    25yr 1.23 120.35 120.66 120.66 120.75 0.021124 1.31 0.95 6.01 0.99

Trib 3 9020    50yr 1.41 120.35 120.68 120.68 120.77 0.019844 1.35 1.07 6.61 0.97

Trib 3 9020    100y 1.61 120.35 120.70 120.70 120.80 0.019095 1.41 1.19 7.20 0.97

Trib 3 9020    100yr-NC 1.65 120.35 120.70 120.70 120.80 0.018895 1.42 1.22 7.32 0.97

Trib 3 9020    Hazel 1.01 120.35 120.64 120.64 120.71 0.022656 1.23 0.82 5.27 1.00

Trib 3 9020    350yr-NC 2.22 120.35 120.75 120.75 120.87 0.016764 1.53 1.61 8.06 0.94

Trib 3 9016    2yr 0.53 120.33 120.49 120.49 120.53 0.027289 0.95 0.56 6.11 1.01

Trib 3 9016    5yr 0.80 120.33 120.52 120.52 120.58 0.025228 1.03 0.78 7.95 1.00

Trib 3 9016    10yr 0.98 120.33 120.54 120.54 120.60 0.023403 1.07 0.95 9.86 0.98

Trib 3 9016    25yr 1.23 120.33 120.56 120.56 120.63 0.021668 1.14 1.15 10.16 0.97

Trib 3 9016    50yr 1.41 120.33 120.57 120.57 120.64 0.021168 1.20 1.28 10.35 0.97

Trib 3 9016    100y 1.61 120.33 120.59 120.59 120.66 0.020399 1.24 1.42 10.56 0.97

Trib 3 9016    100yr-NC 1.65 120.33 120.59 120.59 120.67 0.020472 1.26 1.45 10.59 0.97

Trib 3 9016    Hazel 1.01 120.33 120.54 120.54 120.60 0.023182 1.08 0.97 9.90 0.98

Trib 3 9016    350yr-NC 2.22 120.33 120.62 120.62 120.72 0.018955 1.38 1.85 11.45 0.96

Trib 3 9000    2yr 0.53 119.61 119.80 119.80 119.83 0.026423 0.86 0.67 9.69 0.97

Trib 3 9000    5yr 0.80 119.61 119.83 119.83 119.87 0.023080 0.93 0.95 10.99 0.94

Trib 3 9000    10yr 0.98 119.61 119.83 119.83 119.89 0.025531 1.04 1.06 11.12 1.01

Trib 3 9000    25yr 1.23 119.61 119.85 119.85 119.91 0.024208 1.12 1.25 11.36 1.00

Trib 3 9000    50yr 1.41 119.61 119.86 119.86 119.93 0.022884 1.16 1.39 11.54 0.99

Trib 3 9000    100y 1.61 119.61 119.88 119.88 119.95 0.023038 1.22 1.52 11.69 1.01

Trib 3 9000    100yr-NC 1.65 119.61 119.88 119.88 119.95 0.021904 1.21 1.57 11.75 0.99

Trib 3 9000    Hazel 1.01 119.61 119.84 119.84 119.89 0.024662 1.04 1.09 11.16 0.99

Trib 3 9000    350yr-NC 2.22 119.61 119.91 119.91 120.00 0.021735 1.36 1.92 12.30 1.01

Reach 3 4665    2yr 0.65 118.19 118.39 118.39 118.45 0.016218 1.10 0.83 11.38 0.85

Reach 3 4665    5yr 0.99 118.19 118.45 118.45 118.49 0.013821 1.02 1.68 19.56 0.79

Reach 3 4665    10yr 1.23 118.19 118.47 118.47 118.51 0.015839 1.06 2.07 25.04 0.84

Reach 3 4665    25yr 1.55 118.19 118.48 118.48 118.53 0.017381 1.17 2.44 26.90 0.89

Reach 3 4665    50yr 1.81 118.19 118.49 118.49 118.54 0.017382 1.23 2.80 28.45 0.90

Reach 3 4665    100y 2.07 118.19 118.50 118.50 118.56 0.018687 1.31 3.04 29.40 0.94

Reach 3 4665    100yr-NC 2.32 118.19 118.51 118.51 118.57 0.020023 1.39 3.26 30.34 0.98

Reach 3 4665    Hazel 6.68 118.19 118.87 118.88 0.002082 0.88 16.70 41.44 0.37

Reach 3 4665    350yr-NC 3.78 118.19 118.57 118.57 118.64 0.017311 1.54 5.26 34.26 0.95

Reach 3 4640    2yr 0.65 117.14 117.41 117.41 117.50 0.022711 1.32 0.49 2.86 1.01

Reach 3 4640    5yr 0.99 117.14 117.47 117.47 117.58 0.021668 1.45 0.68 3.29 1.01

Reach 3 4640    10yr 1.23 117.14 117.51 117.51 117.63 0.020859 1.51 0.81 3.56 1.01

Reach 3 4640    25yr 1.55 117.14 117.56 117.56 117.68 0.020047 1.58 0.98 3.88 1.01

Reach 3 4640    50yr 1.81 117.14 117.70 117.58 117.75 0.006969 1.07 2.28 20.82 0.61

Reach 3 4640    100y 2.07 117.14 117.78 117.81 0.003101 0.83 4.65 34.94 0.42

Reach 3 4640    100yr-NC 2.32 117.14 117.85 117.87 0.001620 0.67 7.43 42.28 0.32

Reach 3 4640    Hazel 6.68 117.14 118.87 118.88 0.000052 0.26 58.60 54.90 0.07

Reach 3 4640    350yr-NC 3.78 117.14 118.22 118.22 0.000212 0.36 24.57 48.50 0.13

Reach 3 4635    2yr 0.65 117.00 117.19 117.19 117.26 0.023650 1.09 0.60 5.00 0.99

Reach 3 4635    5yr 0.99 117.00 117.31 117.24 117.34 0.006489 0.82 1.21 6.62 0.57

Reach 3 4635    10yr 1.23 117.00 117.39 117.26 117.42 0.003890 0.74 1.66 7.81 0.46

Reach 3 4635    25yr 1.55 117.00 117.48 117.29 117.51 0.002430 0.68 2.29 9.08 0.37

Reach 3 4635    50yr 1.81 117.00 117.71 117.32 117.72 0.000582 0.47 3.90 31.23 0.20

Reach 3 4635    100y 2.07 117.00 117.79 117.34 117.80 0.000507 0.47 4.41 36.58 0.19

Reach 3 4635    100yr-NC 2.32 117.00 117.85 117.36 117.87 0.000455 0.48 4.89 38.59 0.18

Reach 3 4635    Hazel 6.68 117.00 118.85 117.61 118.87 0.000196 0.57 11.99 54.92 0.14

Reach 3 4635    350yr-NC 3.78 117.00 118.21 117.46 118.22 0.000310 0.52 7.39 47.61 0.16

Reach 3 4614.17 Culvert

Reach 3 4597    2yr 0.65 116.14 116.59 116.43 116.61 0.003141 0.68 0.95 3.23 0.40

Reach 3 4597    5yr 0.99 116.14 116.66 116.49 116.70 0.003840 0.83 1.19 3.52 0.45

Reach 3 4597    10yr 1.23 116.14 116.70 116.53 116.75 0.004268 0.92 1.34 3.69 0.48

Reach 3 4597    25yr 1.55 116.14 116.75 116.58 116.80 0.004758 1.02 1.51 3.87 0.52

Reach 3 4597    50yr 1.81 116.14 116.78 116.62 116.84 0.005136 1.11 1.63 4.04 0.54

Reach 3 4597    100y 2.07 116.14 116.81 116.65 116.88 0.005502 1.19 1.74 6.50 0.57

Reach 3 4597    100yr-NC 2.32 116.14 116.83 116.68 116.91 0.005985 1.27 1.83 8.08 0.59

Reach 3 4597    Hazel 6.68 116.14 117.03 117.03 117.36 0.014813 2.52 2.68 28.21 0.99

Reach 3 4597    350yr-NC 3.78 116.14 116.95 116.82 117.09 0.007373 1.63 2.33 12.04 0.68

Reach 3 4587    2yr 0.65 116.18 116.48 116.46 116.54 0.015680 1.10 0.59 3.36 0.84



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 3 4587    5yr 0.99 116.18 116.54 116.52 116.62 0.015474 1.22 0.81 3.96 0.86

Reach 3 4587    10yr 1.23 116.18 116.57 116.55 116.66 0.015922 1.30 0.95 4.29 0.88

Reach 3 4587    25yr 1.55 116.18 116.61 116.60 116.71 0.015976 1.38 1.13 4.69 0.90

Reach 3 4587    50yr 1.81 116.18 116.64 116.62 116.75 0.015966 1.44 1.25 5.56 0.91

Reach 3 4587    100y 2.07 116.18 116.67 116.65 116.78 0.016021 1.51 1.37 7.57 0.92

Reach 3 4587    100yr-NC 2.32 116.18 116.70 116.67 116.81 0.014928 1.52 1.53 8.97 0.89

Reach 3 4587    Hazel 6.68 116.18 116.95 116.95 117.06 0.008407 1.71 7.94 35.50 0.74

Reach 3 4587    350yr-NC 3.78 116.18 116.78 116.78 116.97 0.017569 1.91 1.98 20.98 1.01

Reach 3 4500    2yr 0.67 114.62 114.87 114.87 114.96 0.021183 1.29 0.52 2.96 0.98

Reach 3 4500    5yr 1.02 114.62 114.93 114.93 115.04 0.021160 1.46 0.70 3.28 1.01

Reach 3 4500    10yr 1.26 114.62 114.97 114.97 115.09 0.020409 1.53 0.82 3.48 1.01

Reach 3 4500    25yr 1.67 114.62 115.02 115.02 115.16 0.019693 1.63 1.02 3.83 1.01

Reach 3 4500    50yr 2.00 114.62 115.06 115.06 115.21 0.019289 1.69 1.18 4.12 1.01

Reach 3 4500    100y 2.33 114.62 115.10 115.10 115.25 0.018933 1.74 1.34 4.38 1.01

Reach 3 4500    100yr-NC 3.23 114.62 115.18 115.18 115.36 0.017978 1.86 1.73 5.03 1.01

Reach 3 4500    Hazel 8.80 114.62 115.57 115.57 115.75 0.008164 2.05 7.49 27.18 0.77

Reach 3 4500    350yr-NC 5.21 114.62 115.33 115.33 115.55 0.014342 2.10 2.77 9.90 0.95

Reach 3 4316    2yr 0.64 113.25 113.48 113.46 113.53 0.017055 1.05 0.61 4.02 0.86

Reach 3 4316    5yr 1.09 113.25 113.54 113.52 113.62 0.016463 1.23 0.89 4.51 0.89

Reach 3 4316    10yr 1.44 113.25 113.58 113.56 113.67 0.016163 1.34 1.08 4.75 0.90

Reach 3 4316    25yr 2.03 113.25 113.64 113.62 113.75 0.015962 1.48 1.37 5.11 0.92

Reach 3 4316    50yr 2.52 113.25 113.68 113.67 113.81 0.016499 1.59 1.58 5.42 0.94

Reach 3 4316    100y 3.03 113.25 113.72 113.71 113.87 0.016951 1.69 1.79 5.75 0.97

Reach 3 4316    100yr-NC 3.65 113.25 113.76 113.76 113.92 0.017474 1.79 2.04 6.11 0.99

Reach 3 4316    Hazel 9.56 113.25 114.09 114.09 114.28 0.009590 2.04 6.85 24.22 0.82

Reach 3 4316    350yr-NC 6.17 113.25 113.92 113.92 114.12 0.013971 1.99 3.34 14.02 0.94

Reach 3 4205    2yr 0.64 111.31 111.51 111.50 111.56 0.018364 1.02 0.63 4.57 0.88

Reach 3 4205    5yr 1.09 111.31 111.56 111.55 111.64 0.019215 1.26 0.87 4.77 0.94

Reach 3 4205    10yr 1.44 111.31 111.60 111.59 111.70 0.019584 1.40 1.03 4.90 0.97

Reach 3 4205    25yr 2.03 111.31 111.65 111.65 111.78 0.019921 1.58 1.28 5.09 1.01

Reach 3 4205    50yr 2.52 111.31 111.69 111.69 111.83 0.019199 1.69 1.50 5.25 1.01

Reach 3 4205    100y 3.03 111.31 111.73 111.73 111.89 0.018603 1.78 1.71 5.40 1.01

Reach 3 4205    100yr-NC 3.65 111.31 111.77 111.77 111.95 0.018000 1.87 1.95 5.56 1.01

Reach 3 4205    Hazel 9.56 111.31 112.12 112.12 112.36 0.011594 2.23 5.43 15.88 0.89

Reach 3 4205    350yr-NC 6.17 111.31 111.95 111.95 112.16 0.014692 2.06 3.21 9.71 0.95

Reach 3 4121    2yr 0.64 109.48 109.76 109.76 109.85 0.022736 1.33 0.48 2.70 1.01

Reach 3 4121    5yr 1.09 109.48 109.84 109.84 109.96 0.020900 1.52 0.72 3.09 1.01

Reach 3 4121    10yr 1.44 109.48 109.90 109.90 110.03 0.020101 1.63 0.88 3.33 1.01

Reach 3 4121    25yr 2.03 109.48 109.97 109.97 110.13 0.019177 1.78 1.14 3.61 1.01

Reach 3 4121    50yr 2.52 109.48 110.02 110.02 110.20 0.018597 1.88 1.34 3.77 1.01

Reach 3 4121    100y 3.03 109.48 110.07 110.07 110.27 0.018138 1.98 1.53 3.93 1.01

Reach 3 4121    100yr-NC 3.65 109.48 110.13 110.13 110.35 0.017690 2.07 1.76 4.10 1.01

Reach 3 4121    Hazel 9.56 109.48 110.54 110.54 110.89 0.012323 2.63 4.11 7.86 0.93

Reach 3 4121    350yr-NC 6.17 109.48 110.32 110.32 110.61 0.015362 2.38 2.63 5.24 0.99

Reach 3 4045    2yr 0.64 107.39 107.64 107.64 107.71 0.024473 1.19 0.54 3.82 1.01

Reach 3 4045    5yr 1.09 107.39 107.70 107.70 107.80 0.022131 1.38 0.79 4.13 1.01

Reach 3 4045    10yr 1.44 107.39 107.74 107.74 107.86 0.021068 1.49 0.96 4.33 1.01

Reach 3 4045    25yr 2.03 107.39 107.80 107.80 107.94 0.019850 1.64 1.24 4.63 1.01

Reach 3 4045    50yr 2.52 107.39 107.85 107.85 108.00 0.019074 1.73 1.46 4.85 1.01

Reach 3 4045    100y 3.03 107.39 107.89 107.89 108.06 0.018616 1.83 1.66 5.04 1.01

Reach 3 4045    100yr-NC 3.65 107.39 107.94 107.94 108.13 0.017744 1.94 1.89 5.23 1.01

Reach 3 4045    Hazel 9.56 107.39 108.28 108.28 108.62 0.013501 2.61 3.94 6.63 0.98

Reach 3 4045    350yr-NC 6.17 107.39 108.10 108.10 108.36 0.015248 2.28 2.79 5.92 0.99

Reach 3 3936    2yr 0.64 103.95 104.15 104.15 104.21 0.024878 1.12 0.57 4.57 1.01

Reach 3 3936    5yr 1.09 103.95 104.21 104.21 104.29 0.022318 1.29 0.84 5.02 1.01

Reach 3 3936    10yr 1.44 103.95 104.24 104.24 104.34 0.021459 1.39 1.03 5.30 1.01

Reach 3 3936    25yr 2.03 103.95 104.30 104.30 104.42 0.020221 1.52 1.33 5.73 1.01

Reach 3 3936    50yr 2.52 103.95 104.34 104.34 104.47 0.019521 1.61 1.56 6.01 1.01

Reach 3 3936    100y 3.03 103.95 104.37 104.37 104.52 0.018962 1.69 1.79 6.24 1.01

Reach 3 3936    100yr-NC 3.65 103.95 104.41 104.41 104.58 0.017925 1.79 2.04 6.51 1.00

Reach 3 3936    Hazel 9.56 103.95 104.72 104.72 105.00 0.013203 2.39 4.40 9.39 0.96

Reach 3 3936    350yr-NC 6.17 103.95 104.55 104.55 104.78 0.015527 2.11 3.02 7.52 0.99

Reach 3 3872    2yr 0.64 101.40 101.72 101.72 101.78 0.017087 1.16 0.68 8.62 0.88

Reach 3 3872    5yr 1.09 101.40 101.79 101.79 101.85 0.013778 1.18 1.54 15.28 0.81

Reach 3 3872    10yr 1.44 101.40 101.82 101.82 101.88 0.013737 1.24 2.05 16.76 0.82

Reach 3 3872    25yr 2.03 101.40 101.84 101.84 101.92 0.018201 1.49 2.47 18.19 0.96

Reach 3 3872    50yr 2.52 101.40 101.88 101.88 101.96 0.015474 1.49 3.25 23.01 0.90

Reach 3 3872    100y 3.03 101.40 101.90 101.90 101.99 0.015778 1.59 3.79 25.03 0.92

Reach 3 3872    100yr-NC 3.65 101.40 101.93 101.93 102.02 0.015352 1.66 4.50 26.37 0.92

Reach 3 3872    Hazel 9.56 101.40 102.09 102.09 102.23 0.017272 2.30 9.07 29.18 1.05

Reach 3 3872    350yr-NC 6.17 101.40 101.99 101.99 102.12 0.019730 2.11 6.22 28.28 1.08



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 3 3823    2yr 0.64 99.49 99.76 99.76 99.85 0.022643 1.31 0.49 2.81 1.01

Reach 3 3823    5yr 1.09 99.49 99.84 99.84 99.95 0.021650 1.46 0.74 3.53 1.02

Reach 3 3823    10yr 1.44 99.49 99.92 99.92 100.01 0.022441 1.31 1.10 6.34 1.01

Reach 3 3823    25yr 2.03 99.49 99.97 99.97 100.07 0.022146 1.41 1.44 7.46 1.02

Reach 3 3823    50yr 2.52 99.49 100.00 100.00 100.11 0.021551 1.50 1.68 7.69 1.03

Reach 3 3823    100y 3.03 99.49 100.03 100.03 100.16 0.020535 1.57 1.93 7.92 1.02

Reach 3 3823    100yr-NC 3.65 99.49 100.06 100.06 100.20 0.020073 1.67 2.19 8.21 1.03

Reach 3 3823    Hazel 9.56 99.49 100.33 100.33 100.52 0.011802 2.02 6.25 19.58 0.88

Reach 3 3823    350yr-NC 6.17 99.49 100.20 100.20 100.37 0.014009 1.83 3.86 16.13 0.92

Reach 3 3782    2yr 0.64 98.49 98.63 98.63 98.68 0.025910 0.99 0.65 6.54 1.00

Reach 3 3782    5yr 1.09 98.49 98.69 98.69 98.74 0.024871 1.06 1.03 9.05 1.00

Reach 3 3782    10yr 1.44 98.49 98.72 98.72 98.77 0.025399 1.02 1.41 13.13 1.00

Reach 3 3782    25yr 2.03 98.49 98.75 98.75 98.81 0.024075 1.11 1.83 14.64 1.00

Reach 3 3782    50yr 2.52 98.49 98.77 98.77 98.84 0.024031 1.20 2.10 14.86 1.02

Reach 3 3782    100y 3.03 98.49 98.79 98.79 98.87 0.023018 1.27 2.39 15.09 1.02

Reach 3 3782    100yr-NC 3.65 98.49 98.81 98.81 98.90 0.022168 1.35 2.71 15.36 1.02

Reach 3 3782    Hazel 9.56 98.49 98.97 98.97 99.14 0.016701 1.81 5.53 18.76 0.99

Reach 3 3782    350yr-NC 6.17 98.49 98.89 98.89 99.01 0.019197 1.59 3.93 16.52 1.00

Reach 3 3713    2yr 0.64 96.48 96.73 96.69 96.76 0.008840 0.66 0.97 7.94 0.60

Reach 3 3713    5yr 1.09 96.48 96.78 96.73 96.81 0.009479 0.81 1.34 8.48 0.65

Reach 3 3713    10yr 1.44 96.48 96.81 96.76 96.85 0.009657 0.90 1.60 8.81 0.67

Reach 3 3713    25yr 2.03 96.48 96.85 96.80 96.90 0.010757 1.05 1.94 9.22 0.73

Reach 3 3713    50yr 2.52 96.48 96.88 96.83 96.94 0.011166 1.13 2.22 9.60 0.75

Reach 3 3713    100y 3.03 96.48 96.90 96.86 96.98 0.011712 1.22 2.49 10.84 0.78

Reach 3 3713    100yr-NC 3.65 96.48 96.91 96.89 97.01 0.014834 1.40 2.62 11.69 0.88

Reach 3 3713    Hazel 9.56 96.48 97.63 97.65 0.000689 0.72 19.74 27.71 0.24

Reach 3 3713    350yr-NC 6.17 96.48 97.01 97.01 97.15 0.014936 1.67 4.16 19.99 0.92

Reach 3 3640    2yr 0.64 95.51 95.64 95.64 95.67 0.030113 0.82 0.78 11.57 1.01

Reach 3 3640    5yr 1.09 95.51 95.67 95.67 95.71 0.027927 0.89 1.23 15.39 1.00

Reach 3 3640    10yr 1.44 95.51 95.69 95.69 95.73 0.028044 0.94 1.54 18.82 1.02

Reach 3 3640    25yr 2.03 95.51 95.72 95.72 95.77 0.024746 0.95 2.22 25.80 0.97

Reach 3 3640    50yr 2.52 95.51 95.74 95.74 95.79 0.024350 1.00 2.66 28.00 0.98

Reach 3 3640    100y 3.03 95.51 95.75 95.75 95.81 0.023538 1.06 3.05 28.59 0.98

Reach 3 3640    100yr-NC 3.65 95.51 95.78 95.76 95.83 0.017774 1.03 3.80 29.66 0.88

Reach 3 3640    Hazel 9.56 95.51 97.64 97.64 0.000013 0.16 80.76 49.46 0.04

Reach 3 3640    350yr-NC 6.17 95.51 96.45 96.45 0.000121 0.27 28.07 39.81 0.10

Reach 3 3569    2yr 0.64 94.02 94.62 94.30 94.63 0.000923 0.44 1.47 3.89 0.23

Reach 3 3569    5yr 1.09 94.02 94.80 94.39 94.81 0.000871 0.49 2.24 4.78 0.23

Reach 3 3569    10yr 1.44 94.02 94.92 94.45 94.93 0.000807 0.50 2.86 5.48 0.22

Reach 3 3569    25yr 2.03 94.02 95.11 94.53 95.12 0.000728 0.50 4.09 8.77 0.22

Reach 3 3569    50yr 2.52 94.02 95.48 94.59 95.48 0.000118 0.28 17.08 43.54 0.09

Reach 3 3569    100y 3.03 94.02 95.62 94.64 95.63 0.000080 0.26 23.72 45.09 0.08

Reach 3 3569    100yr-NC 3.65 94.02 95.80 94.71 95.80 0.000056 0.24 31.57 46.39 0.07

Reach 3 3569    Hazel 9.56 94.02 97.64 95.12 97.64 0.000007 0.16 132.41 63.87 0.03

Reach 3 3569    350yr-NC 6.17 94.02 96.44 94.90 96.45 0.000024 0.21 63.15 51.14 0.05

Reach 3 3567    2yr 0.64 93.96 94.62 94.27 94.63 0.000487 0.37 1.74 5.17 0.17

Reach 3 3567    5yr 1.09 93.96 94.80 94.34 94.81 0.000476 0.45 2.42 6.14 0.18

Reach 3 3567    10yr 1.44 93.96 94.92 94.39 94.93 0.000467 0.50 2.87 7.06 0.18

Reach 3 3567    25yr 2.03 93.96 95.10 94.46 95.12 0.000449 0.57 3.57 9.30 0.19

Reach 3 3567    50yr 2.52 93.96 95.46 94.52 95.47 0.000236 0.51 4.94 46.49 0.14

Reach 3 3567    100y 3.03 93.96 95.61 94.56 95.62 0.000239 0.55 5.49 48.09 0.15

Reach 3 3567    100yr-NC 3.65 93.96 95.77 94.62 95.79 0.000241 0.60 6.13 49.45 0.15

Reach 3 3567    Hazel 9.56 93.96 97.60 95.03 97.63 0.000132 0.73 13.08 61.04 0.13

Reach 3 3567    350yr-NC 6.17 93.96 96.41 94.81 96.44 0.000227 0.72 8.55 55.06 0.15

Reach 3 3539.25 Culvert

Reach 3 3509    2yr 0.64 91.95 92.47 92.21 92.48 0.000963 0.46 1.39 4.20 0.24

Reach 3 3509    5yr 1.09 91.95 92.61 92.29 92.62 0.001046 0.58 1.87 4.81 0.26

Reach 3 3509    10yr 1.44 91.95 92.67 92.34 92.69 0.001262 0.69 2.08 5.15 0.29

Reach 3 3509    25yr 2.03 91.95 92.74 92.41 92.78 0.001711 0.87 2.34 5.60 0.34

Reach 3 3509    50yr 2.52 91.95 92.79 92.46 92.84 0.002028 1.00 2.53 6.84 0.38

Reach 3 3509    100y 3.03 91.95 92.83 92.50 92.90 0.002396 1.13 2.69 7.73 0.42

Reach 3 3509    100yr-NC 3.65 91.95 92.84 92.56 92.94 0.003330 1.34 2.72 7.91 0.49

Reach 3 3509    Hazel 9.56 91.95 92.98 92.98 93.43 0.012944 2.96 3.23 12.40 1.00

Reach 3 3509    350yr-NC 6.17 91.95 92.94 92.76 93.15 0.006297 2.00 3.08 10.65 0.69

Reach 3 3500    2yr 0.64 91.87 92.47 92.20 92.48 0.001264 0.46 1.40 4.43 0.26

Reach 3 3500    5yr 1.09 91.87 92.60 92.29 92.62 0.001194 0.53 2.10 6.28 0.27

Reach 3 3500    10yr 1.44 91.87 92.66 92.34 92.68 0.001292 0.61 2.59 10.79 0.28

Reach 3 3500    25yr 2.03 91.87 92.73 92.42 92.76 0.001515 0.72 3.42 12.34 0.31

Reach 3 3500    50yr 2.52 91.87 92.79 92.48 92.82 0.001620 0.80 4.20 17.34 0.33

Reach 3 3500    100y 3.03 91.87 92.84 92.53 92.87 0.001705 0.86 5.05 18.17 0.34

Reach 3 3500    100yr-NC 3.65 91.87 92.85 92.57 92.90 0.002283 1.01 5.28 18.34 0.40



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Reach 3 3500    Hazel 9.56 91.87 92.97 92.94 93.15 0.007710 2.07 7.51 19.84 0.75

Reach 3 3500    350yr-NC 6.17 91.87 92.98 92.76 93.06 0.002888 1.28 7.89 20.05 0.46

Trib 2-1 9603    2yr 0.07 121.96 122.03 122.03 122.05 0.047463 0.58 0.12 4.15 1.10

Trib 2-1 9603    5yr 0.10 121.96 122.04 122.04 122.06 0.036625 0.57 0.17 5.12 0.99

Trib 2-1 9603    10yr 0.12 121.96 122.05 122.05 122.07 0.027291 0.54 0.22 5.86 0.87

Trib 2-1 9603    25yr 0.15 121.96 122.06 122.05 122.08 0.022052 0.53 0.28 6.49 0.80

Trib 2-1 9603    50yr 0.18 121.96 122.07 122.06 122.08 0.021144 0.56 0.32 6.57 0.80

Trib 2-1 9603    100y 0.21 121.96 122.07 122.07 122.09 0.028095 0.65 0.33 6.57 0.93

Trib 2-1 9603    100yr-NC 0.21 121.96 122.07 122.07 122.09 0.034755 0.69 0.30 6.53 1.02

Trib 2-1 9603    Hazel 0.75 121.96 122.13 122.13 122.18 0.025014 1.03 0.76 8.03 1.00

Trib 2-1 9603    350yr-NC 0.32 121.96 122.09 122.08 122.11 0.023399 0.72 0.45 6.99 0.89

Trib 2-1 9500    2yr 0.07 118.85 118.95 118.93 118.95 0.005825 0.21 0.33 11.02 0.39

Trib 2-1 9500    5yr 0.10 118.85 118.96 118.96 0.006061 0.24 0.42 12.27 0.40

Trib 2-1 9500    10yr 0.12 118.85 118.96 118.96 0.005857 0.24 0.49 13.14 0.40

Trib 2-1 9500    25yr 0.15 118.85 118.94 118.94 118.96 0.043960 0.54 0.28 10.14 1.05

Trib 2-1 9500    50yr 0.18 118.85 118.95 118.95 118.96 0.046814 0.58 0.31 10.66 1.09

Trib 2-1 9500    100y 0.21 118.85 118.95 118.95 118.97 0.032684 0.53 0.39 11.89 0.93

Trib 2-1 9500    100yr-NC 0.21 118.85 119.00 119.00 0.002151 0.20 1.04 17.51 0.26

Trib 2-1 9500    Hazel 0.75 118.85 118.99 118.99 119.02 0.031000 0.75 1.00 17.27 1.00

Trib 2-1 9500    350yr-NC 0.32 118.85 118.96 118.96 118.98 0.040827 0.65 0.50 13.22 1.07

Trib 2-2 9933    2yr 0.27 121.96 122.04 122.04 122.07 0.035124 0.75 0.36 6.80 1.05

Trib 2-2 9933    5yr 0.39 121.96 122.06 122.06 122.09 0.029596 0.81 0.48 7.28 1.00

Trib 2-2 9933    10yr 0.48 121.96 122.07 122.07 122.11 0.029569 0.82 0.59 8.67 1.00

Trib 2-2 9933    25yr 0.59 121.96 122.08 122.08 122.12 0.029771 0.85 0.69 9.56 1.02

Trib 2-2 9933    50yr 0.69 121.96 122.09 122.09 122.13 0.027599 0.88 0.78 9.75 0.99

Trib 2-2 9933    100y 0.85 121.96 122.11 122.11 122.15 0.026589 0.94 0.91 10.00 1.00

Trib 2-2 9933    100yr-NC 2.23 121.96 122.19 122.19 122.27 0.022768 1.24 1.80 11.63 1.01

Trib 2-2 9933    Hazel 4.98 121.96 122.30 122.30 122.43 0.018366 1.59 3.27 13.98 0.99

Trib 2-2 9933    350yr-NC 3.59 121.96 122.25 122.25 122.35 0.019714 1.43 2.57 13.42 0.99

Trib 2-2 9800    2yr 0.27 117.54 117.67 117.65 117.68 0.012333 0.47 0.58 10.10 0.63

Trib 2-2 9800    5yr 0.39 117.54 117.69 117.66 117.70 0.012615 0.52 0.75 11.44 0.65

Trib 2-2 9800    10yr 0.48 117.54 117.69 117.67 117.71 0.012599 0.56 0.86 11.98 0.66

Trib 2-2 9800    25yr 0.59 117.54 117.69 117.68 117.72 0.025949 0.76 0.78 11.58 0.94

Trib 2-2 9800    50yr 0.69 117.54 117.69 117.69 117.73 0.029801 0.84 0.83 11.80 1.01

Trib 2-2 9800    100y 0.85 117.54 117.71 117.71 117.74 0.028554 0.84 1.01 13.80 1.00

Trib 2-2 9800    100yr-NC 2.23 117.54 117.80 117.77 117.84 0.013154 0.92 2.42 16.24 0.76

Trib 2-2 9800    Hazel 4.98 117.54 118.43 118.44 0.000182 0.32 22.06 44.72 0.12

Trib 2-2 9800    350yr-NC 3.59 117.54 117.82 117.82 117.90 0.022452 1.30 2.77 16.57 1.01

Trib 2 7958    2yr 0.19 115.19 115.28 115.28 115.29 0.036519 0.59 0.32 9.05 1.00

Trib 2 7958    5yr 0.28 115.19 115.29 115.29 115.31 0.034304 0.63 0.44 10.78 0.99

Trib 2 7958    10yr 0.34 115.19 115.29 115.29 115.32 0.035001 0.67 0.51 11.48 1.01

Trib 2 7958    25yr 0.42 115.19 115.32 115.33 0.011785 0.46 0.91 15.90 0.61

Trib 2 7958    50yr 0.51 115.19 115.35 115.36 0.005045 0.37 1.39 17.95 0.42

Trib 2 7958    100y 1.00 115.19 115.39 115.40 0.005467 0.46 2.16 21.06 0.46

Trib 2 7958    100yr-NC 2.18 115.19 115.39 115.39 115.44 0.026854 1.02 2.14 21.02 1.02

Trib 2 7958    Hazel 6.16 115.19 118.43 118.43 0.000001 0.05 198.45 98.05 0.01

Trib 2 7958    350yr-NC 4.09 115.19 115.77 115.78 0.000459 0.36 11.46 26.05 0.17

Trib 2 7866    2yr 0.19 114.04 114.36 114.25 114.36 0.004111 0.29 0.66 10.70 0.37

Trib 2 7866    5yr 0.28 114.04 114.38 114.31 114.38 0.004156 0.31 0.90 12.82 0.38

Trib 2 7866    10yr 0.34 114.04 114.39 114.33 114.40 0.004135 0.31 1.11 16.18 0.37

Trib 2 7866    25yr 0.42 114.04 114.38 114.34 114.39 0.009061 0.46 0.91 12.91 0.56

Trib 2 7866    50yr 0.51 114.04 114.35 114.35 114.39 0.034121 0.82 0.63 10.22 1.05

Trib 2 7866    100y 1.00 114.04 114.40 114.40 114.43 0.027895 0.82 1.23 17.20 0.98

Trib 2 7866    100yr-NC 2.18 114.04 114.62 114.62 0.000711 0.28 7.67 33.71 0.19

Trib 2 7866    Hazel 6.16 114.04 118.43 118.43 0.000000 0.04 256.37 90.21 0.01

Trib 2 7866    350yr-NC 4.09 114.04 115.77 115.77 0.000006 0.08 58.13 54.13 0.02

Trib 2 7787    2yr 0.19 113.52 113.63 113.63 113.66 0.031180 0.74 0.26 4.51 1.00

Trib 2 7787    5yr 0.28 113.52 113.65 113.65 113.68 0.029667 0.80 0.35 5.35 1.00

Trib 2 7787    10yr 0.34 113.52 113.66 113.66 113.70 0.030290 0.82 0.41 6.14 1.01

Trib 2 7787    25yr 0.42 113.52 113.72 113.73 0.007651 0.51 0.82 8.84 0.54

Trib 2 7787    50yr 0.51 113.52 113.78 113.79 0.002557 0.30 1.69 17.74 0.31

Trib 2 7787    100y 1.00 113.52 114.07 114.07 0.000067 0.11 9.36 30.33 0.06

Trib 2 7787    100yr-NC 2.18 113.52 114.62 114.62 0.000010 0.08 27.40 35.82 0.03

Trib 2 7787    Hazel 6.16 113.52 118.43 118.43 0.000000 0.03 264.97 91.16 0.01

Trib 2 7787    350yr-NC 4.09 113.52 115.77 115.77 0.000002 0.06 78.77 50.67 0.01

Trib 2 7727    2yr 0.19 113.14 113.53 113.53 0.000008 0.03 5.52 19.64 0.02

Trib 2 7727    5yr 0.28 113.14 113.61 113.61 0.000007 0.04 7.21 20.14 0.02

Trib 2 7727    10yr 0.34 113.14 113.66 113.66 0.000007 0.04 8.22 20.44 0.02

Trib 2 7727    25yr 0.42 113.14 113.72 113.72 0.000007 0.04 9.47 20.80 0.02

Trib 2 7727    50yr 0.51 113.14 113.79 113.79 0.000007 0.05 10.79 21.13 0.02

Trib 2 7727    100y 1.00 113.14 114.07 114.07 0.000006 0.06 17.05 23.20 0.02



HEC-RAS  Plan: v1.1 Existing Final with Pine Routing (Continued)

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)  

Trib 2 7727    100yr-NC 2.18 113.14 114.62 114.62 0.000005 0.07 31.13 28.04 0.02

Trib 2 7727    Hazel 6.16 113.14 118.43 118.43 0.000000 0.04 223.88 68.31 0.01

Trib 2 7727    350yr-NC 4.09 113.14 115.77 115.77 0.000002 0.07 72.80 43.74 0.01

Trib 2 7723    2yr 0.19 113.13 113.53 113.19 113.53 0.000013 0.05 3.83 20.20 0.03

Trib 2 7723    5yr 0.28 113.13 113.61 113.20 113.61 0.000013 0.06 4.79 20.73 0.03

Trib 2 7723    10yr 0.34 113.13 113.66 113.21 113.66 0.000014 0.06 5.36 21.02 0.03

Trib 2 7723    25yr 0.42 113.13 113.72 113.22 113.72 0.000014 0.07 6.06 21.44 0.03

Trib 2 7723    50yr 0.51 113.13 113.79 113.23 113.79 0.000015 0.07 6.80 22.05 0.03

Trib 2 7723    100y 1.00 113.13 114.07 113.26 114.07 0.000015 0.10 10.40 25.07 0.03

Trib 2 7723    100yr-NC 2.18 113.13 114.61 113.33 114.62 0.000013 0.13 17.41 29.09 0.03

Trib 2 7723    Hazel 6.16 113.13 118.43 113.50 118.43 0.000000 0.04 223.20 67.27 0.01

Trib 2 7723    350yr-NC 4.09 113.13 115.77 113.42 115.77 0.000006 0.13 32.29 42.27 0.03

Trib 2 7690    Culvert

Trib 2 7664    2yr 0.19 111.90 112.07 112.07 112.12 0.026016 1.03 0.18 1.67 1.00

Trib 2 7664    5yr 0.28 111.90 112.10 112.10 112.17 0.024948 1.15 0.24 1.82 1.00

Trib 2 7664    10yr 0.34 111.90 112.12 112.12 112.20 0.023984 1.20 0.28 1.91 1.00

Trib 2 7664    25yr 0.42 111.90 112.15 112.15 112.23 0.022996 1.26 0.33 2.02 0.99

Trib 2 7664    50yr 0.51 111.90 112.17 112.17 112.26 0.022561 1.33 0.38 2.12 1.00

Trib 2 7664    100y 1.00 111.90 112.28 112.28 112.41 0.020198 1.61 0.62 2.63 1.00

Trib 2 7664    100yr-NC 2.18 111.90 112.46 112.46 112.67 0.017717 2.00 1.09 3.16 1.00

Trib 2 7664    Hazel 6.16 111.90 112.87 112.87 113.25 0.014592 2.73 2.25 4.31 1.00

Trib 2 7664    350yr-NC 4.09 111.90 112.69 112.69 112.98 0.016011 2.38 1.72 3.77 1.00

Trib 2 7657    2yr 0.57 111.36 111.53 111.53 111.59 0.025288 1.07 0.53 4.64 1.01

Trib 2 7657    5yr 0.83 111.36 111.56 111.56 111.63 0.023733 1.19 0.70 4.97 1.01

Trib 2 7657    10yr 0.96 111.36 111.58 111.58 111.66 0.023046 1.23 0.78 5.11 1.01

Trib 2 7657    25yr 1.09 111.36 111.59 111.59 111.68 0.022554 1.27 0.86 5.25 1.01

Trib 2 7657    50yr 1.19 111.36 111.60 111.60 111.69 0.022252 1.30 0.91 5.35 1.01

Trib 2 7657    100y 1.32 111.36 111.62 111.62 111.71 0.022492 1.35 0.98 5.46 1.02

Trib 2 7657    100yr-NC 2.27 111.36 111.71 111.71 111.81 0.020809 1.45 1.57 7.44 1.01

Trib 2 7657    Hazel 6.56 111.36 111.92 111.92 112.11 0.017136 1.95 3.37 9.27 1.01

Trib 2 7657    350yr-NC 4.37 111.36 111.83 111.83 111.98 0.018355 1.72 2.55 8.52 1.00

Trib 2 7598    2yr 0.57 109.64 109.88 109.88 109.93 0.027520 0.99 0.58 5.98 1.02

Trib 2 7598    5yr 0.83 109.64 109.91 109.91 109.97 0.026209 1.06 0.78 7.08 1.02

Trib 2 7598    10yr 0.96 109.64 109.92 109.92 109.98 0.025871 1.09 0.88 7.62 1.02

Trib 2 7598    25yr 1.09 109.64 109.94 109.94 110.00 0.025522 1.11 0.98 8.12 1.02

Trib 2 7598    50yr 1.19 109.64 109.95 109.95 110.01 0.025186 1.13 1.06 8.47 1.02

Trib 2 7598    100y 1.32 109.64 109.96 109.96 110.02 0.024024 1.13 1.17 8.95 1.00

Trib 2 7598    100yr-NC 2.27 109.64 110.02 110.02 110.10 0.023858 1.29 1.76 11.11 1.03

Trib 2 7598    Hazel 6.56 109.64 110.18 110.18 110.32 0.018754 1.65 4.00 14.91 1.00

Trib 2 7598    350yr-NC 4.37 109.64 110.11 110.11 110.22 0.021438 1.46 2.99 14.57 1.02

Trib 2 7525    2yr 0.57 106.77 107.02 107.02 107.10 0.023003 1.28 0.45 2.71 1.01

Trib 2 7525    5yr 0.83 106.77 107.07 107.07 107.17 0.021800 1.39 0.60 3.08 1.01

Trib 2 7525    10yr 0.96 106.77 107.10 107.10 107.20 0.021286 1.44 0.67 3.22 1.01

Trib 2 7525    25yr 1.09 106.77 107.12 107.12 107.23 0.020844 1.48 0.74 3.34 1.01

Trib 2 7525    50yr 1.19 106.77 107.13 107.13 107.25 0.020535 1.51 0.79 3.43 1.00

Trib 2 7525    100y 1.32 106.77 107.15 107.15 107.27 0.020250 1.54 0.86 3.57 1.00

Trib 2 7525    100yr-NC 2.27 106.77 107.27 107.27 107.42 0.019720 1.72 1.32 4.55 1.02

Trib 2 7525    Hazel 6.56 106.77 107.53 107.53 107.69 0.016537 1.80 4.08 15.29 0.97

Trib 2 7525    350yr-NC 4.37 106.77 107.45 107.45 107.58 0.017560 1.58 2.92 14.14 0.96

Trib 2 7435    2yr 0.57 104.53 104.75 104.75 104.83 0.023480 1.23 0.46 3.06 1.01

Trib 2 7435    5yr 0.83 104.53 104.80 104.80 104.89 0.022129 1.36 0.61 3.33 1.01

Trib 2 7435    10yr 0.96 104.53 104.82 104.82 104.92 0.021559 1.41 0.68 3.43 1.01

Trib 2 7435    25yr 1.09 104.53 104.84 104.84 104.94 0.020815 1.45 0.75 3.52 1.00

Trib 2 7435    50yr 1.19 104.53 104.85 104.85 104.96 0.020575 1.48 0.80 3.59 1.00

Trib 2 7435    100y 1.32 104.53 104.87 104.87 104.99 0.020522 1.53 0.86 3.67 1.01

Trib 2 7435    100yr-NC 2.27 104.53 104.98 104.98 105.13 0.018863 1.75 1.30 4.20 1.01

Trib 2 7435    Hazel 6.56 104.53 106.37 106.38 0.000162 0.47 26.25 30.59 0.12

Trib 2 7435    350yr-NC 4.37 104.53 106.20 106.20 0.000123 0.38 21.10 28.99 0.10

Trib 2 7374    2yr 0.57 103.85 104.23 104.23 0.000192 0.13 4.41 23.52 0.10

Trib 2 7374    5yr 0.83 103.85 104.37 104.37 0.000064 0.11 7.87 24.91 0.06

Trib 2 7374    10yr 0.96 103.85 104.43 104.43 0.000047 0.10 9.51 25.47 0.05

Trib 2 7374    25yr 1.09 103.85 104.50 104.50 0.000036 0.10 11.11 26.18 0.05

Trib 2 7374    50yr 1.19 103.85 104.54 104.54 0.000031 0.10 12.33 26.74 0.04

Trib 2 7374    100y 1.32 103.85 104.60 104.60 0.000026 0.10 13.91 27.32 0.04

Trib 2 7374    100yr-NC 2.27 103.85 105.00 105.00 0.000012 0.09 25.87 36.27 0.03

Trib 2 7374    Hazel 6.56 103.85 106.37 106.37 0.000004 0.10 83.87 48.28 0.02

Trib 2 7374    350yr-NC 4.37 103.85 106.20 106.20 0.000002 0.07 75.60 46.51 0.02

Trib 2 7367    2yr 0.57 103.67 104.22 103.86 104.23 0.000150 0.18 3.18 20.84 0.09

Trib 2 7367    5yr 0.83 103.67 104.37 103.89 104.37 0.000107 0.19 4.41 21.94 0.08

Trib 2 7367    10yr 0.96 103.67 104.43 103.91 104.43 0.000096 0.19 4.96 23.01 0.08



APPENDIX D5 
Krosno Creek 



  

HEC-RAS  Plan: v1.0 Ex Final

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)  

Trib 2-2 5504    2yr 6.33 78.97 79.49 79.42 79.56 0.008410 1.18 5.54 45.71 0.68

Trib 2-2 5504    5yr 10.00 78.97 79.61 79.51 79.70 0.007468 1.34 7.86 79.36 0.67

Trib 2-2 5504    10yr 10.49 78.97 79.62 79.52 79.71 0.007393 1.36 8.15 80.22 0.67

Trib 2-2 5504    25yr 10.59 78.97 79.62 79.53 79.72 0.007381 1.37 8.21 80.36 0.67

Trib 2-2 5504    50yr 10.66 78.97 79.62 79.53 79.72 0.007372 1.37 8.25 80.47 0.67

Trib 2-2 5504    100y 10.73 78.97 79.63 79.53 79.72 0.007344 1.37 8.30 80.59 0.67

Trib 2-2 5504    100yr-NC 10.74 78.97 79.63 79.53 79.72 0.007371 1.37 8.30 80.58 0.68

Trib 2-2 5504    Hazel 10.61 78.97 79.63 79.52 79.72 0.007243 1.36 8.28 80.53 0.67

Trib 2-2 5504    350yr-NC 10.94 78.97 79.65 79.53 79.74 0.006204 1.31 8.92 82.14 0.63

Trib 2-2 5453    2yr 6.33 78.63 79.27 79.08 79.31 0.003058 0.84 7.54 35.88 0.43

Trib 2-2 5453    5yr 10.00 78.63 79.39 79.17 79.44 0.003204 1.00 10.04 59.80 0.46

Trib 2-2 5453    10yr 10.49 78.63 79.41 79.18 79.46 0.003224 1.02 10.34 61.94 0.46

Trib 2-2 5453    25yr 10.59 78.63 79.41 79.18 79.46 0.003219 1.03 10.41 62.34 0.46

Trib 2-2 5453    50yr 10.66 78.63 79.41 79.19 79.47 0.003220 1.03 10.45 62.58 0.46

Trib 2-2 5453    100y 10.73 78.63 79.41 79.19 79.46 0.003311 1.04 10.40 62.31 0.47

Trib 2-2 5453    100yr-NC 10.74 78.63 79.42 79.19 79.47 0.003156 1.03 10.58 63.23 0.46

Trib 2-2 5453    Hazel 10.61 78.63 79.39 79.18 79.45 0.003785 1.08 9.88 58.57 0.49

Trib 2-2 5453    350yr-NC 10.94 78.63 79.55 79.19 79.58 0.001511 0.83 13.83 74.16 0.33

Trib 2-2 5400    2yr 6.33 78.40 78.92 78.92 79.05 0.018880 1.60 3.95 16.43 1.00

Trib 2-2 5400    5yr 10.00 78.40 79.03 79.03 79.18 0.017690 1.75 5.70 22.16 1.00

Trib 2-2 5400    10yr 10.49 78.40 79.04 79.04 79.20 0.017967 1.74 6.03 24.26 1.00

Trib 2-2 5400    25yr 10.59 78.40 79.05 79.05 79.20 0.017664 1.74 6.10 24.46 0.99

Trib 2-2 5400    50yr 10.66 78.40 79.05 79.05 79.20 0.017836 1.75 6.11 24.48 1.00

Trib 2-2 5400    100y 10.73 78.40 79.06 79.05 79.21 0.016006 1.69 6.36 25.16 0.95

Trib 2-2 5400    100yr-NC 10.74 78.40 79.32 79.05 79.36 0.002257 0.87 12.62 41.88 0.39

Trib 2-2 5400    Hazel 10.61 78.40 79.18 79.05 79.25 0.006398 1.19 8.89 34.64 0.62

Trib 2-2 5400    350yr-NC 10.94 78.40 79.52 79.05 79.54 0.000775 0.63 19.01 56.81 0.24

Trib 2-1 5490    2yr 1.27 80.14 80.50 80.57 0.010067 1.15 1.11 4.24 0.72

Trib 2-1 5490    5yr 2.00 80.14 80.58 80.68 0.010674 1.36 1.47 4.56 0.76

Trib 2-1 5490    10yr 2.51 80.14 80.63 80.74 0.011005 1.48 1.70 4.77 0.79

Trib 2-1 5490    25yr 3.18 80.14 80.68 80.82 0.011357 1.64 1.95 5.03 0.82

Trib 2-1 5490    50yr 3.70 80.14 80.72 80.67 80.87 0.011648 1.75 2.13 5.23 0.84

Trib 2-1 5490    100y 4.22 80.14 80.75 80.71 80.93 0.011953 1.86 2.30 5.44 0.86

Trib 2-1 5490    100yr-NC 4.32 80.14 80.76 80.72 80.93 0.011936 1.88 2.33 5.48 0.86

Trib 2-1 5490    Hazel 1.83 80.14 80.57 80.65 0.010518 1.31 1.39 4.47 0.75

Trib 2-1 5490    350yr-NC 5.83 80.14 80.92 81.08 0.007782 1.84 3.31 6.73 0.73

Trib 2-1 5395.00 2yr 1.27 79.70 80.11 80.18 0.009017 1.11 1.14 4.26 0.68

Trib 2-1 5395.00 5yr 2.00 79.70 80.23 80.30 0.007570 1.20 1.67 4.85 0.65

Trib 2-1 5395.00 10yr 2.51 79.70 80.29 80.37 0.007176 1.27 1.98 5.18 0.65

Trib 2-1 5395.00 25yr 3.18 79.70 80.36 80.45 0.006697 1.36 2.35 5.63 0.64

Trib 2-1 5395.00 50yr 3.70 79.70 80.41 80.51 0.006333 1.42 2.64 6.08 0.64

Trib 2-1 5395.00 100y 4.22 79.70 80.46 80.57 0.005998 1.47 2.95 6.51 0.63

Trib 2-1 5395.00 100yr-NC 4.32 79.70 80.46 80.58 0.006021 1.48 2.99 6.57 0.63

Trib 2-1 5395.00 Hazel 1.83 79.70 80.21 80.28 0.007776 1.18 1.56 4.73 0.65

Trib 2-1 5395.00 350yr-NC 5.83 79.70 80.43 80.43 80.66 0.013571 2.14 2.78 6.27 0.94

Trib 2-1 5300    2yr 1.27 79.30 79.86 79.70 79.91 0.004849 0.93 1.36 4.04 0.51

Trib 2-1 5300    5yr 2.00 79.30 79.94 79.81 80.01 0.006580 1.17 1.70 4.50 0.61

Trib 2-1 5300    10yr 2.51 79.30 79.99 79.87 80.07 0.007361 1.32 1.91 4.77 0.65

Trib 2-1 5300    25yr 3.18 79.30 80.03 79.93 80.15 0.008374 1.50 2.13 5.05 0.71

Trib 2-1 5300    50yr 3.70 79.30 80.06 79.98 80.20 0.009359 1.65 2.26 5.36 0.76

Trib 2-1 5300    100y 4.22 79.30 80.08 80.02 80.24 0.010385 1.79 2.39 5.69 0.80

Trib 2-1 5300    100yr-NC 4.32 79.30 80.09 80.03 80.25 0.010232 1.80 2.44 5.82 0.80

Trib 2-1 5300    Hazel 1.83 79.30 79.93 79.79 79.99 0.006169 1.12 1.63 4.40 0.59

Trib 2-1 5300    350yr-NC 5.83 79.30 80.17 80.17 80.27 0.005946 1.52 4.95 23.02 0.63

Trib 2-1 5228    2yr 1.27 79.26 79.55 79.55 79.59 0.026618 1.04 1.64 18.11 1.02

Trib 2-1 5228    5yr 2.00 79.26 79.59 79.59 79.64 0.022970 1.10 2.57 24.59 0.98

Trib 2-1 5228    10yr 2.51 79.26 79.61 79.61 79.67 0.023956 1.19 3.01 25.97 1.01

Trib 2-1 5228    25yr 3.18 79.26 79.63 79.63 79.69 0.024063 1.30 3.54 27.64 1.04

Trib 2-1 5228    50yr 3.70 79.26 79.64 79.64 79.72 0.023311 1.36 3.98 28.13 1.04

Trib 2-1 5228    100y 4.22 79.26 79.66 79.66 79.74 0.022726 1.42 4.39 28.65 1.04

Trib 2-1 5228    100yr-NC 4.32 79.26 79.66 79.66 79.74 0.024155 1.46 4.37 28.63 1.07

Trib 2-1 5228    Hazel 1.83 79.26 79.58 79.58 79.63 0.022482 1.08 2.40 23.85 0.97

Trib 2-1 5228    350yr-NC 5.83 79.26 79.70 79.70 79.79 0.021531 1.57 5.60 29.30 1.04

Reach 3 3337    2yr 8.44 80.61 81.75 81.43 81.84 0.002804 1.30 6.53 17.20 0.46

Reach 3 3337    5yr 12.81 80.61 82.23 81.59 82.30 0.001341 1.22 10.59 27.92 0.34

Reach 3 3337    10yr 14.83 80.61 82.34 81.66 82.42 0.001358 1.30 11.52 28.59 0.35

Reach 3 3337    25yr 17.38 80.61 82.43 81.74 82.54 0.001481 1.42 12.36 29.23 0.37

Reach 3 3337    50yr 19.19 80.61 82.50 81.79 82.61 0.001559 1.50 12.91 29.73 0.38

Reach 3 3337    100y 20.90 80.61 82.56 81.84 82.68 0.001616 1.56 13.45 30.24 0.39

Reach 3 3337    100yr-NC 21.50 80.61 82.60 81.86 82.72 0.001588 1.57 13.75 30.48 0.39

Reach 3 3337    Hazel 13.12 80.61 82.36 81.59 82.42 0.001017 1.13 11.68 28.71 0.30

Reach 3 3337    350yr-NC 29.12 80.61 82.70 82.06 82.91 0.002344 1.99 14.68 31.09 0.48



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 3 3318    2yr 11.50 80.46 81.70 81.31 81.79 0.002360 1.35 8.96 12.00 0.43

Reach 3 3318    5yr 16.89 80.46 82.22 81.51 82.28 0.001018 1.17 16.02 17.42 0.30

Reach 3 3318    10yr 19.16 80.46 82.33 81.58 82.39 0.001003 1.22 18.22 22.76 0.31

Reach 3 3318    25yr 22.61 80.46 82.43 81.68 82.50 0.001014 1.28 20.86 28.59 0.31

Reach 3 3318    50yr 25.54 80.46 82.50 81.75 82.58 0.001061 1.34 23.01 33.38 0.32

Reach 3 3318    100y 28.53 80.46 82.57 81.82 82.65 0.001080 1.38 25.34 36.80 0.32

Reach 3 3318    100yr-NC 30.09 80.46 82.60 81.85 82.69 0.001135 1.44 26.56 38.93 0.33

Reach 3 3318    Hazel 19.34 80.46 82.33 81.59 82.40 0.001005 1.22 18.34 22.85 0.31

Reach 3 3318    350yr-NC 39.28 80.46 82.75 82.04 82.84 0.001267 1.59 33.02 48.68 0.36

Reach 3 3275    2yr 11.50 79.90 81.60 81.02 81.70 0.001916 1.41 8.50 8.31 0.39

Reach 3 3275    5yr 16.89 79.90 82.15 81.26 82.23 0.001075 1.33 14.28 18.10 0.31

Reach 3 3275    10yr 19.16 79.90 82.27 81.35 82.35 0.001020 1.35 16.76 23.41 0.31

Reach 3 3275    25yr 22.61 79.90 82.37 81.47 82.46 0.001067 1.43 19.28 25.95 0.32

Reach 3 3275    50yr 25.54 79.90 82.43 81.57 82.53 0.001140 1.51 20.97 27.53 0.33

Reach 3 3275    100y 28.53 79.90 82.49 81.63 82.60 0.001188 1.57 22.74 28.59 0.34

Reach 3 3275    100yr-NC 30.09 79.90 82.53 81.73 82.63 0.001197 1.59 23.75 29.18 0.34

Reach 3 3275    Hazel 19.34 79.90 82.27 81.35 82.36 0.001025 1.36 16.88 23.65 0.31

Reach 3 3275    350yr-NC 39.28 79.90 82.65 81.98 82.78 0.001449 1.82 27.49 31.31 0.38

Reach 3 3221    2yr 11.50 79.61 81.57 80.69 81.62 0.000840 1.04 11.53 9.59 0.27

Reach 3 3221    5yr 16.89 79.61 82.13 80.90 82.18 0.000573 1.06 18.05 19.33 0.23

Reach 3 3221    10yr 19.16 79.61 82.25 80.98 82.30 0.000571 1.10 20.62 25.15 0.24

Reach 3 3221    25yr 22.61 79.61 82.34 81.10 82.41 0.000624 1.18 23.20 27.00 0.25

Reach 3 3221    50yr 25.54 79.61 82.40 81.19 82.47 0.000685 1.26 24.84 27.82 0.26

Reach 3 3221    100y 28.53 79.61 82.46 81.28 82.54 0.000741 1.33 26.54 29.21 0.27

Reach 3 3221    100yr-NC 30.09 79.61 82.50 81.32 82.58 0.000759 1.36 27.53 29.72 0.28

Reach 3 3221    Hazel 19.34 79.61 82.25 80.99 82.31 0.000576 1.10 20.75 25.42 0.24

Reach 3 3221    350yr-NC 39.28 79.61 82.61 81.57 82.71 0.000992 1.60 30.89 31.53 0.32

Reach 3 3185    2yr 11.50 79.71 81.50 80.79 81.57 0.001377 1.26 9.51 8.67 0.34

Reach 3 3185    5yr 16.89 79.71 82.08 81.01 82.15 0.000799 1.21 15.60 16.31 0.27

Reach 3 3185    10yr 19.16 79.71 82.20 81.10 82.27 0.000791 1.25 17.76 20.87 0.28

Reach 3 3185    25yr 22.61 79.71 82.29 81.23 82.37 0.000888 1.37 19.72 23.22 0.29

Reach 3 3185    50yr 25.54 79.71 82.34 81.33 82.44 0.001002 1.47 20.94 24.37 0.31

Reach 3 3185    100y 28.53 79.71 82.39 81.43 82.50 0.001105 1.57 22.22 25.60 0.33

Reach 3 3185    100yr-NC 30.09 79.71 82.42 81.47 82.53 0.001149 1.62 22.99 26.77 0.34

Reach 3 3185    Hazel 19.34 79.71 82.20 81.11 82.28 0.000797 1.26 17.86 20.95 0.28

Reach 3 3185    350yr-NC 39.28 79.71 82.49 81.73 82.65 0.001647 1.97 24.87 27.88 0.41

Reach 3 3148    2yr 11.50 79.72 81.49 80.70 81.52 0.000576 0.83 20.35 32.68 0.22

Reach 3 3148    5yr 16.89 79.72 82.11 80.91 82.12 0.000208 0.63 46.78 58.79 0.14

Reach 3 3148    10yr 19.16 79.72 82.23 81.01 82.24 0.000190 0.63 54.29 75.68 0.14

Reach 3 3148    25yr 22.61 79.72 82.32 81.14 82.34 0.000203 0.67 60.84 83.57 0.14

Reach 3 3148    50yr 25.54 79.72 82.38 81.20 82.39 0.000227 0.72 64.93 89.58 0.15

Reach 3 3148    100y 28.53 79.72 82.44 81.29 82.45 0.000241 0.75 69.28 93.06 0.16

Reach 3 3148    100yr-NC 30.09 79.72 82.47 81.32 82.48 0.000245 0.77 71.77 97.01 0.16

Reach 3 3148    Hazel 19.34 79.72 82.23 81.01 82.24 0.000191 0.63 54.60 76.16 0.14

Reach 3 3148    350yr-NC 39.28 79.72 82.56 81.49 82.58 0.000341 0.93 79.22 111.16 0.19

Reach 3 3113    2yr 11.50 79.66 81.47 80.60 81.51 0.000642 0.88 14.96 15.75 0.24

Reach 3 3113    5yr 16.89 79.66 82.08 80.80 82.11 0.000333 0.81 26.38 34.71 0.18

Reach 3 3113    10yr 19.16 79.66 82.20 80.88 82.23 0.000351 0.86 29.07 49.10 0.19

Reach 3 3113    25yr 22.61 79.66 82.29 80.98 82.33 0.000414 0.96 31.42 53.45 0.21

Reach 3 3113    50yr 25.54 79.66 82.34 81.06 82.38 0.000487 1.06 32.79 67.66 0.22

Reach 3 3113    100y 28.53 79.66 82.38 81.14 82.44 0.000571 1.16 34.35 77.37 0.24

Reach 3 3113    100yr-NC 30.09 79.66 82.41 81.18 82.47 0.000595 1.19 35.46 79.56 0.25

Reach 3 3113    Hazel 19.34 79.66 82.20 80.88 82.24 0.000355 0.87 29.18 49.54 0.19

Reach 3 3113    350yr-NC 39.28 79.66 82.48 81.39 82.56 0.000871 1.47 37.95 82.34 0.30

Reach 3 3100    2yr 11.50 79.52 81.46 80.49 81.50 0.000566 0.86 14.64 14.02 0.22

Reach 3 3100    5yr 16.89 79.52 82.08 80.70 82.11 0.000315 0.81 25.11 53.49 0.18

Reach 3 3100    10yr 19.16 79.52 82.20 80.77 82.22 0.000277 0.78 38.14 70.78 0.17

Reach 3 3100    25yr 22.61 79.52 82.29 80.88 82.32 0.000293 0.83 45.14 79.77 0.17

Reach 3 3100    50yr 25.54 79.52 82.34 80.96 82.37 0.000324 0.88 49.25 82.50 0.18

Reach 3 3100    100y 28.53 79.52 82.39 81.04 82.42 0.000343 0.92 53.42 83.14 0.19

Reach 3 3100    100yr-NC 30.09 79.52 82.42 81.09 82.45 0.000348 0.94 55.96 84.09 0.19

Reach 3 3100    Hazel 19.34 79.52 82.20 80.78 82.23 0.000279 0.79 38.46 71.49 0.17

Reach 3 3100    350yr-NC 39.28 79.52 82.49 81.31 82.53 0.000494 1.14 62.09 92.62 0.23

Reach 3 3075.4  Culvert

Reach 3 3055    2yr 11.50 78.93 80.00 79.86 80.21 0.001162 2.06 5.59 7.76 0.77

Reach 3 3055    5yr 16.89 78.93 80.29 80.06 80.53 0.000827 2.14 7.89 8.93 0.68

Reach 3 3055    10yr 19.16 78.93 80.41 80.13 80.65 0.000738 2.18 8.84 10.27 0.65

Reach 3 3055    25yr 22.61 78.93 80.54 80.23 80.81 0.000715 2.31 9.90 14.04 0.66

Reach 3 3055    50yr 25.54 78.93 80.67 80.31 80.95 0.000653 2.36 11.01 18.09 0.64

Reach 3 3055    100y 28.53 78.93 80.76 80.39 81.07 0.000657 2.47 11.80 19.23 0.65
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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)  

Reach 3 3055    100yr-NC 30.09 78.93 80.92 80.43 81.20 0.000519 2.35 13.16 26.79 0.58

Reach 3 3055    Hazel 19.34 78.93 80.52 80.14 80.73 0.000543 1.99 9.78 13.75 0.57

Reach 3 3055    350yr-NC 39.28 78.93 81.15 80.66 81.52 0.000573 2.69 15.10 42.57 0.63

Reach 3 3010    2yr 11.49 78.83 79.81 79.81 80.14 0.002070 2.56 4.49 6.80 1.01

Reach 3 3010    5yr 17.39 78.83 80.04 80.04 80.45 0.001971 2.83 6.15 7.68 1.01

Reach 3 3010    10yr 20.01 78.83 80.12 80.12 80.57 0.001883 2.95 6.80 8.03 1.00

Reach 3 3010    25yr 23.58 78.83 80.23 80.23 80.72 0.001802 3.11 7.66 8.54 1.00

Reach 3 3010    50yr 26.91 78.83 80.32 80.32 80.85 0.001754 3.25 8.46 9.21 1.00

Reach 3 3010    100y 29.97 78.83 80.40 80.40 80.97 0.001677 3.35 9.29 9.93 0.99

Reach 3 3010    100yr-NC 33.06 78.83 80.49 80.49 81.09 0.001617 3.44 10.15 10.89 0.98

Reach 3 3010    Hazel 21.46 78.83 80.17 80.17 80.63 0.001842 3.01 7.16 8.22 1.00

Reach 3 3010    350yr-NC 43.15 78.83 80.80 80.80 81.42 0.001254 3.52 15.51 23.04 0.90

Reach 3 2995    2yr 11.49 78.67 79.66 79.66 79.98 0.002054 2.49 4.61 7.30 1.00

Reach 3 2995    5yr 17.39 78.67 79.86 79.86 80.28 0.001844 2.85 6.21 8.36 0.99

Reach 3 2995    10yr 20.01 78.67 80.12 79.95 80.43 0.001008 2.51 8.52 10.52 0.77

Reach 3 2995    25yr 23.58 78.67 80.28 80.06 80.61 0.000856 2.54 10.55 13.34 0.72

Reach 3 2995    50yr 26.91 78.67 80.41 80.16 80.75 0.000804 2.62 12.28 14.77 0.71

Reach 3 2995    100y 29.97 78.67 80.46 80.25 80.85 0.000869 2.80 13.12 15.55 0.75

Reach 3 2995    100yr-NC 33.06 78.67 80.35 80.34 80.92 0.001386 3.35 11.54 14.17 0.93

Reach 3 2995    Hazel 21.46 78.67 80.23 79.99 80.53 0.000822 2.42 9.87 12.74 0.70

Reach 3 2995    350yr-NC 43.15 78.67 80.55 80.55 81.25 0.001450 3.76 14.58 17.19 0.97

Reach 3 2952.50 2yr 11.49 78.35 79.33 79.29 79.62 0.001754 2.37 4.85 7.32 0.93

Reach 3 2952.50 5yr 17.39 78.35 79.96 79.52 80.11 0.000441 1.71 10.52 11.42 0.51

Reach 3 2952.50 10yr 20.01 78.35 80.22 79.61 80.34 0.000292 1.60 14.08 15.15 0.43

Reach 3 2952.50 25yr 23.58 78.35 80.38 79.71 80.52 0.000274 1.67 16.74 16.53 0.42

Reach 3 2952.50 50yr 26.91 78.35 80.51 79.79 80.66 0.000271 1.75 18.91 17.47 0.43

Reach 3 2952.50 100y 29.97 78.35 80.58 79.87 80.75 0.000291 1.86 20.18 17.91 0.44

Reach 3 2952.50 100yr-NC 33.06 78.35 80.56 79.94 80.77 0.000373 2.08 19.71 17.75 0.50

Reach 3 2952.50 Hazel 21.46 78.35 80.32 79.65 80.45 0.000261 1.58 15.72 16.03 0.41

Reach 3 2952.50 350yr-NC 43.15 78.35 80.64 80.18 80.97 0.000539 2.58 21.21 18.26 0.61

Reach 3 2930    2yr 11.49 78.19 79.35 79.18 79.55 0.001056 2.01 5.71 7.46 0.73

Reach 3 2930    5yr 17.39 78.19 79.96 79.41 80.09 0.000341 1.61 11.80 12.57 0.45

Reach 3 2930    10yr 20.01 78.19 80.22 79.50 80.33 0.000239 1.53 15.52 15.86 0.39

Reach 3 2930    25yr 23.58 78.19 80.38 79.61 80.51 0.000231 1.61 18.27 16.97 0.39

Reach 3 2930    50yr 26.91 78.19 80.51 79.70 80.65 0.000233 1.69 20.49 17.66 0.40

Reach 3 2930    100y 29.97 78.19 80.58 79.78 80.74 0.000253 1.81 21.76 18.07 0.42

Reach 3 2930    100yr-NC 33.06 78.19 80.56 79.86 80.76 0.000323 2.03 21.28 17.90 0.47

Reach 3 2930    Hazel 21.46 78.19 80.32 79.55 80.44 0.000219 1.53 17.22 16.60 0.38

Reach 3 2930    350yr-NC 43.15 78.19 80.64 80.09 80.95 0.000473 2.52 22.77 18.44 0.57

Reach 3 2910    2yr 11.49 78.08 79.34 79.08 79.52 0.000824 1.91 6.03 6.88 0.65

Reach 3 2910    5yr 17.39 78.08 79.94 79.33 80.08 0.000333 1.66 10.79 9.00 0.45

Reach 3 2910    10yr 20.01 78.08 80.19 79.42 80.33 0.000252 1.61 13.49 12.39 0.40

Reach 3 2910    25yr 23.58 78.08 80.36 79.54 80.50 0.000254 1.72 15.56 13.31 0.41

Reach 3 2910    50yr 26.91 78.08 80.48 79.64 80.64 0.000264 1.83 17.20 13.95 0.42

Reach 3 2910    100y 29.97 78.08 80.54 79.72 80.73 0.000292 1.97 18.10 14.29 0.44

Reach 3 2910    100yr-NC 33.06 78.08 80.50 79.80 80.74 0.000384 2.22 17.49 14.06 0.51

Reach 3 2910    Hazel 21.46 78.08 80.30 79.48 80.43 0.000235 1.62 14.80 13.01 0.39

Reach 3 2910    350yr-NC 43.15 78.08 80.51 80.06 80.92 0.000642 2.88 17.64 14.11 0.66

Reach 3 2880    2yr 11.49 77.93 79.37 78.93 79.48 0.000466 1.50 7.65 8.23 0.50

Reach 3 2880    5yr 17.39 77.93 79.96 79.17 80.06 0.000204 1.36 13.42 11.21 0.36

Reach 3 2880    10yr 20.01 77.93 80.22 79.26 80.31 0.000158 1.33 16.47 12.77 0.32

Reach 3 2880    25yr 23.58 77.93 80.38 79.38 80.48 0.000161 1.42 18.63 13.57 0.33

Reach 3 2880    50yr 26.91 77.93 80.51 79.48 80.62 0.000168 1.52 20.36 16.68 0.34

Reach 3 2880    100y 29.97 77.93 80.57 79.56 80.71 0.000186 1.63 21.34 24.26 0.36

Reach 3 2880    100yr-NC 33.06 77.93 80.54 79.63 80.71 0.000239 1.83 20.88 21.13 0.41

Reach 3 2880    Hazel 21.46 77.93 80.32 79.31 80.41 0.000149 1.34 17.81 13.26 0.31

Reach 3 2880    350yr-NC 43.15 77.93 80.60 79.86 80.86 0.000373 2.32 21.64 25.11 0.51

Reach 3 2827    2yr 11.49 77.82 79.37 78.78 79.46 0.000322 1.32 8.72 8.60 0.42

Reach 3 2827    5yr 17.39 77.82 79.97 79.03 80.05 0.000155 1.22 15.77 14.06 0.31

Reach 3 2827    10yr 20.01 77.82 80.23 79.12 80.30 0.000121 1.19 19.52 25.21 0.28

Reach 3 2827    25yr 23.58 77.82 80.39 79.25 80.47 0.000125 1.28 22.18 31.90 0.29

Reach 3 2827    50yr 26.91 77.82 80.52 79.35 80.61 0.000131 1.37 24.44 43.68 0.30

Reach 3 2827    100y 29.97 77.82 80.59 79.45 80.69 0.000145 1.47 25.82 55.71 0.32

Reach 3 2827    100yr-NC 33.06 77.82 80.56 79.52 80.69 0.000184 1.65 25.27 49.43 0.36

Reach 3 2827    Hazel 21.46 77.82 80.33 79.17 80.40 0.000115 1.21 21.16 28.91 0.28

Reach 3 2827    350yr-NC 43.15 77.82 80.62 79.75 80.84 0.000283 2.08 26.55 61.90 0.45

Reach 3 2820    2yr 11.49 77.76 79.38 78.73 79.46 0.000281 1.27 9.08 8.58 0.39

Reach 3 2820    5yr 17.39 77.76 79.97 78.97 80.04 0.000143 1.21 16.17 14.74 0.30

Reach 3 2820    10yr 20.01 77.76 80.23 79.07 80.30 0.000115 1.19 20.11 28.53 0.28

Reach 3 2820    25yr 23.58 77.76 80.39 79.19 80.47 0.000119 1.28 22.88 39.93 0.28

Reach 3 2820    50yr 26.91 77.76 80.52 79.30 80.61 0.000126 1.37 25.15 54.84 0.30



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 3 2820    100y 29.97 77.76 80.59 79.39 80.69 0.000140 1.48 26.57 64.80 0.31

Reach 3 2820    100yr-NC 33.06 77.76 80.56 79.47 80.69 0.000178 1.65 25.98 62.77 0.35

Reach 3 2820    Hazel 21.46 77.76 80.33 79.11 80.40 0.000109 1.21 21.82 34.59 0.27

Reach 3 2820    350yr-NC 43.15 77.76 80.62 79.71 80.83 0.000275 2.09 27.28 67.80 0.44

Reach 3 2802.7  Culvert

Reach 3 2788    2yr 11.49 77.59 78.57 78.57 78.91 0.001976 2.57 4.48 6.66 0.99

Reach 3 2788    5yr 17.39 77.59 79.07 78.79 79.32 0.000750 2.23 7.79 8.32 0.66

Reach 3 2788    10yr 20.01 77.59 79.27 78.88 79.51 0.000582 2.19 9.14 9.00 0.60

Reach 3 2788    25yr 23.58 77.59 79.44 78.98 79.71 0.000544 2.29 10.29 10.04 0.59

Reach 3 2788    50yr 26.91 77.59 79.62 79.09 79.90 0.000494 2.35 11.47 11.81 0.57

Reach 3 2788    100y 29.97 77.59 79.76 79.18 80.06 0.000466 2.41 12.45 12.82 0.56

Reach 3 2788    100yr-NC 33.06 77.59 79.91 79.26 80.22 0.000439 2.46 13.45 14.83 0.55

Reach 3 2788    Hazel 21.46 77.59 79.49 78.92 79.70 0.000402 2.02 10.65 10.60 0.51

Reach 3 2788    350yr-NC 43.15 77.59 80.42 79.52 80.68 0.000299 2.30 24.34 41.78 0.47

Reach 3 2777    2yr 11.03 77.56 78.54 78.54 78.88 0.002062 2.59 4.27 6.27 1.00

Reach 3 2777    5yr 17.78 77.56 78.80 78.80 79.25 0.001864 2.97 6.03 7.14 1.00

Reach 3 2777    10yr 21.32 77.56 78.92 78.92 79.42 0.001778 3.15 6.90 7.57 0.99

Reach 3 2777    25yr 25.38 77.56 79.05 79.05 79.61 0.001690 3.32 7.91 8.02 0.99

Reach 3 2777    50yr 29.48 77.56 79.17 79.17 79.78 0.001630 3.48 8.90 8.30 0.98

Reach 3 2777    100y 33.18 77.56 79.27 79.27 79.93 0.001584 3.62 9.77 8.56 0.98

Reach 3 2777    100yr-NC 37.07 77.56 79.38 79.38 80.09 0.001532 3.74 10.72 8.93 0.98

Reach 3 2777    Hazel 24.89 77.56 79.03 79.03 79.59 0.001701 3.30 7.79 7.98 0.99

Reach 3 2777    350yr-NC 48.38 77.56 79.67 79.67 80.50 0.001430 4.07 13.38 9.56 0.97

Reach 3 2712    2yr 11.03 77.32 78.35 78.35 78.69 0.002067 2.59 4.26 6.23 1.00

Reach 3 2712    5yr 17.78 77.32 78.73 78.61 79.09 0.001252 2.67 6.85 7.63 0.84

Reach 3 2712    10yr 21.32 77.32 78.80 78.74 79.25 0.001440 2.99 7.41 7.90 0.91

Reach 3 2712    25yr 25.38 77.32 78.87 78.87 79.44 0.001668 3.35 7.97 8.44 0.98

Reach 3 2712    50yr 29.48 77.32 79.00 79.00 79.62 0.001578 3.50 9.12 9.13 0.97

Reach 3 2712    100y 33.18 77.32 79.10 79.10 79.77 0.001533 3.63 10.12 9.61 0.97

Reach 3 2712    100yr-NC 37.07 77.32 79.21 79.21 79.92 0.001491 3.76 11.17 10.13 0.97

Reach 3 2712    Hazel 24.89 77.32 78.85 78.85 79.42 0.001692 3.34 7.82 8.29 0.99

Reach 3 2712    350yr-NC 48.38 77.32 79.51 79.51 80.33 0.001378 4.06 14.37 11.58 0.96

Reach 3 2592    2yr 11.03 77.07 78.37 78.07 78.53 0.000654 1.76 6.27 7.11 0.59

Reach 3 2592    5yr 17.78 77.07 78.78 78.34 78.98 0.000488 1.95 9.42 7.98 0.54

Reach 3 2592    10yr 21.32 77.07 78.88 78.45 79.12 0.000560 2.19 10.16 8.16 0.58

Reach 3 2592    25yr 25.38 77.07 78.93 78.58 79.25 0.000708 2.52 10.57 8.25 0.66

Reach 3 2592    50yr 29.48 77.07 78.93 78.69 79.36 0.000942 2.91 10.61 8.26 0.76

Reach 3 2592    100y 33.18 77.07 78.93 78.80 79.48 0.001206 3.28 10.58 8.26 0.86

Reach 3 2592    100yr-NC 37.07 77.07 78.94 78.90 79.61 0.001453 3.63 10.71 8.29 0.95

Reach 3 2592    Hazel 24.89 77.07 78.93 78.57 79.24 0.000674 2.46 10.60 8.26 0.65

Reach 3 2592    350yr-NC 48.38 77.07 79.19 79.19 80.02 0.001491 4.07 12.82 9.32 0.99

Reach 3 2540.00 2yr 11.03 76.87 78.36 77.87 78.47 0.000385 1.45 7.64 7.75 0.46

Reach 3 2540.00 5yr 17.78 76.87 78.79 78.15 78.92 0.000309 1.63 11.86 12.48 0.43

Reach 3 2540.00 10yr 21.32 76.87 78.88 78.28 79.05 0.000356 1.83 13.17 15.20 0.47

Reach 3 2540.00 25yr 25.38 76.87 78.94 78.39 79.16 0.000448 2.10 13.96 17.39 0.53

Reach 3 2540.00 50yr 29.48 76.87 78.95 78.51 79.24 0.000588 2.42 14.14 17.70 0.61

Reach 3 2540.00 100y 33.18 76.87 78.95 78.61 79.32 0.000743 2.72 14.17 17.75 0.68

Reach 3 2540.00 100yr-NC 37.07 76.87 78.98 78.72 79.42 0.000876 2.98 14.56 18.43 0.74

Reach 3 2540.00 Hazel 24.89 76.87 78.94 78.38 79.15 0.000427 2.05 14.03 17.50 0.52

Reach 3 2540.00 350yr-NC 48.38 76.87 79.02 79.02 79.73 0.001365 3.79 15.21 21.11 0.93

Reach 3 2488    2yr 11.03 76.62 78.33 77.62 78.40 0.001446 1.18 9.39 11.38 0.35

Reach 3 2488    5yr 17.78 76.62 78.77 77.91 78.86 0.001306 1.36 14.55 48.49 0.34

Reach 3 2488    10yr 21.32 76.62 78.86 78.03 78.98 0.001515 1.52 16.26 61.39 0.37

Reach 3 2488    25yr 25.38 76.62 78.91 78.16 79.06 0.001916 1.74 17.25 67.59 0.42

Reach 3 2488    50yr 29.48 76.62 78.92 78.27 79.11 0.002566 2.02 17.32 67.88 0.48

Reach 3 2488    100y 33.18 76.62 78.91 78.38 79.16 0.003321 2.29 17.13 67.08 0.55

Reach 3 2488    100yr-NC 37.07 76.62 78.93 78.48 79.23 0.003980 2.52 17.49 68.59 0.60

Reach 3 2488    Hazel 24.89 76.62 78.92 78.15 79.06 0.001820 1.70 17.37 68.07 0.41

Reach 3 2488    350yr-NC 48.38 76.62 79.17 78.82 79.24 0.001325 1.57 49.60 95.92 0.35

Reach 3 2414    2yr 11.03 76.49 78.26 77.45 78.31 0.001026 1.00 11.03 16.10 0.31

Reach 3 2414    5yr 17.78 76.49 78.72 77.73 78.78 0.000872 1.11 17.31 66.83 0.28

Reach 3 2414    10yr 21.32 76.49 78.84 77.85 78.89 0.000732 1.06 25.21 79.56 0.26

Reach 3 2414    25yr 25.38 76.49 78.95 77.98 78.97 0.000399 0.81 46.90 82.97 0.19

Reach 3 2414    50yr 29.48 76.49 78.97 78.11 79.00 0.000497 0.91 48.66 83.06 0.22

Reach 3 2414    100y 33.18 76.49 78.98 78.21 79.02 0.000604 1.01 49.53 83.11 0.24

Reach 3 2414    100yr-NC 37.07 76.49 79.03 78.30 79.07 0.000630 1.04 53.53 83.34 0.24

Reach 3 2414    Hazel 24.89 76.49 78.96 77.96 78.98 0.000378 0.79 47.25 82.99 0.19

Reach 3 2414    350yr-NC 48.38 76.49 79.13 78.54 79.17 0.000758 1.18 61.72 84.26 0.27

Reach 3 2403    2yr 11.03 76.42 78.25 77.41 78.30 0.000942 0.98 12.44 16.86 0.30

Reach 3 2403    5yr 17.78 76.42 78.72 77.69 78.75 0.000500 0.84 30.58 65.95 0.21
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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)  

Reach 3 2403    10yr 21.32 76.42 78.84 77.85 78.87 0.000450 0.83 39.18 79.16 0.20

Reach 3 2403    25yr 25.38 76.42 78.94 78.02 78.97 0.000437 0.84 47.53 90.90 0.20

Reach 3 2403    50yr 29.48 76.42 78.96 78.13 78.99 0.000548 0.95 49.25 91.90 0.22

Reach 3 2403    100y 33.18 76.42 78.97 78.23 79.00 0.000674 1.05 49.95 92.14 0.25

Reach 3 2403    100yr-NC 37.07 76.42 79.02 78.47 79.06 0.000702 1.09 54.39 93.15 0.25

Reach 3 2403    Hazel 24.89 76.42 78.95 78.00 78.97 0.000412 0.82 47.96 91.16 0.19

Reach 3 2403    350yr-NC 48.38 76.42 79.11 78.63 79.16 0.000850 1.23 63.44 96.83 0.28

Reach 3 2381.5  Mult Open

Reach 3 2367    2yr 11.03 76.20 77.95 77.11 78.00 0.000997 1.00 10.98 9.16 0.29

Reach 3 2367    5yr 17.78 76.20 78.39 77.37 78.46 0.001001 1.16 16.64 27.84 0.29

Reach 3 2367    10yr 21.32 76.20 78.51 77.49 78.58 0.001053 1.23 20.04 36.13 0.30

Reach 3 2367    25yr 25.38 76.20 78.61 77.61 78.69 0.001126 1.31 23.72 44.84 0.31

Reach 3 2367    50yr 29.48 76.20 78.65 77.73 78.74 0.001360 1.45 25.29 45.85 0.34

Reach 3 2367    100y 33.18 76.20 78.65 77.83 78.77 0.001691 1.62 25.55 46.01 0.38

Reach 3 2367    100yr-NC 37.07 76.20 78.72 77.92 78.84 0.001715 1.67 28.60 48.80 0.38

Reach 3 2367    Hazel 24.89 76.20 78.65 77.60 78.72 0.000961 1.22 25.41 45.92 0.28

Reach 3 2367    350yr-NC 48.38 76.20 78.83 78.22 78.97 0.002062 1.84 35.60 55.08 0.41

Reach 3 2361    2yr 11.28 76.20 77.93 77.34 77.97 0.001175 0.89 12.63 15.04 0.30

Reach 3 2361    5yr 16.78 76.20 78.38 77.48 78.42 0.000795 0.87 20.78 58.95 0.24

Reach 3 2361    10yr 20.98 76.20 78.51 77.58 78.54 0.000676 0.84 33.28 74.59 0.22

Reach 3 2361    25yr 25.58 76.20 78.61 77.68 78.64 0.000678 0.87 40.79 75.78 0.22

Reach 3 2361    50yr 30.14 76.20 78.65 77.78 78.68 0.000814 0.96 43.66 76.21 0.24

Reach 3 2361    100y 34.29 76.20 78.65 77.86 78.70 0.001031 1.08 44.10 76.28 0.27

Reach 3 2361    100yr-NC 41.66 76.20 78.72 78.00 78.77 0.001198 1.19 49.05 77.04 0.30

Reach 3 2361    Hazel 28.12 76.20 78.65 77.74 78.68 0.000717 0.90 43.44 76.18 0.23

Reach 3 2361    350yr-NC 53.46 76.20 78.82 78.18 78.88 0.001372 1.32 57.08 78.46 0.32

Reach 3 2321.50 2yr 11.28 76.12 77.91 77.94 0.000817 0.78 15.75 22.57 0.26

Reach 3 2321.50 5yr 16.78 76.12 78.38 78.40 0.000429 0.66 32.03 51.99 0.18

Reach 3 2321.50 10yr 20.98 76.12 78.50 78.52 0.000445 0.70 38.66 57.12 0.18

Reach 3 2321.50 25yr 25.58 76.12 78.60 78.62 0.000482 0.75 44.39 61.02 0.19

Reach 3 2321.50 50yr 30.14 76.12 78.63 78.66 0.000599 0.84 46.52 63.53 0.21

Reach 3 2321.50 100y 34.29 76.12 78.64 78.67 0.000772 0.96 46.61 63.86 0.24

Reach 3 2321.50 100yr-NC 41.66 76.12 78.69 78.74 0.000951 1.08 50.43 66.95 0.27

Reach 3 2321.50 Hazel 28.12 76.12 78.63 78.66 0.000523 0.79 46.45 63.27 0.20

Reach 3 2321.50 350yr-NC 53.46 76.12 78.79 78.85 0.001176 1.24 57.10 73.51 0.30

Reach 3 2296    2yr 11.28 75.92 77.88 77.07 77.92 0.000829 0.82 13.72 14.48 0.27

Reach 3 2296    5yr 16.78 75.92 78.37 77.25 78.39 0.000415 0.68 31.45 65.56 0.18

Reach 3 2296    10yr 20.98 75.92 78.49 77.38 78.51 0.000388 0.68 40.17 72.72 0.18

Reach 3 2296    25yr 25.58 75.92 78.59 77.50 78.61 0.000384 0.70 47.54 76.43 0.17

Reach 3 2296    50yr 30.14 75.92 78.62 77.62 78.65 0.000467 0.78 50.03 76.86 0.19

Reach 3 2296    100y 34.29 75.92 78.62 77.72 78.65 0.000611 0.89 49.84 76.86 0.22

Reach 3 2296    100yr-NC 41.66 75.92 78.68 77.88 78.71 0.000721 0.98 54.15 77.05 0.24

Reach 3 2296    Hazel 28.12 75.92 78.62 77.57 78.64 0.000406 0.73 50.07 76.87 0.18

Reach 3 2296    350yr-NC 53.46 75.92 78.77 78.09 78.81 0.000840 1.09 61.29 77.37 0.26

Reach 3 2276    2yr 11.28 75.90 77.88 76.89 77.91 0.000632 0.80 14.17 14.98 0.26

Reach 3 2276    5yr 16.78 75.90 78.35 77.13 78.38 0.000445 0.76 25.34 57.47 0.20

Reach 3 2276    10yr 20.98 75.90 78.47 77.29 78.50 0.000502 0.83 30.01 64.20 0.21

Reach 3 2276    25yr 25.58 75.90 78.56 77.42 78.60 0.000581 0.91 34.13 71.64 0.23

Reach 3 2276    50yr 30.14 75.90 78.58 77.54 78.63 0.000758 1.05 35.17 74.28 0.26

Reach 3 2276    100y 34.29 75.90 78.56 77.64 78.63 0.001035 1.22 34.28 71.75 0.30

Reach 3 2276    100yr-NC 41.66 75.90 78.59 77.80 78.69 0.001397 1.43 35.76 74.94 0.35

Reach 3 2276    Hazel 28.12 75.90 78.59 77.49 78.63 0.000647 0.97 35.49 74.65 0.24

Reach 3 2276    350yr-NC 53.46 75.90 78.74 78.03 78.80 0.000959 1.23 57.22 82.14 0.29

Reach 3 2258.9  Culvert

Reach 3 2243    2yr 11.28 75.68 77.11 76.40 77.17 0.001069 1.03 10.96 9.78 0.31

Reach 3 2243    5yr 16.78 75.68 77.67 76.59 77.72 0.000686 1.01 16.65 15.35 0.26

Reach 3 2243    10yr 20.98 75.68 77.78 76.72 77.85 0.000866 1.17 17.97 17.63 0.29

Reach 3 2243    25yr 25.58 75.68 77.87 76.85 77.97 0.001093 1.35 19.08 19.30 0.33

Reach 3 2243    50yr 30.14 75.68 77.94 76.97 78.06 0.001340 1.53 19.98 20.74 0.36

Reach 3 2243    100y 34.29 75.68 78.00 77.07 78.15 0.001576 1.68 20.70 21.64 0.39

Reach 3 2243    100yr-NC 41.66 75.68 78.08 77.22 78.28 0.002031 1.96 21.78 27.27 0.45

Reach 3 2243    Hazel 28.12 75.68 77.94 76.92 78.04 0.001176 1.43 19.92 20.65 0.34

Reach 3 2243    350yr-NC 53.46 75.68 78.24 77.47 78.44 0.002221 2.04 30.52 36.57 0.47

Reach 3 2240    2yr 10.62 75.57 77.10 76.40 77.15 0.000930 0.93 11.39 11.55 0.30

Reach 3 2240    5yr 16.69 75.57 77.67 76.62 77.70 0.000529 0.82 20.52 19.22 0.24

Reach 3 2240    10yr 21.04 75.57 77.78 76.74 77.83 0.000636 0.93 22.84 20.96 0.27

Reach 3 2240    25yr 25.88 75.57 77.88 76.87 77.93 0.000774 1.06 24.87 22.44 0.29

Reach 3 2240    50yr 30.45 75.57 77.95 76.99 78.02 0.000903 1.18 26.61 26.64 0.32

Reach 3 2240    100y 34.66 75.57 78.01 77.09 78.10 0.001022 1.28 28.06 29.22 0.34

Reach 3 2240    100yr-NC 41.99 75.57 78.11 77.30 78.21 0.001233 1.45 30.38 34.60 0.37
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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)  

Reach 3 2240    Hazel 29.29 75.57 77.94 76.96 78.01 0.000851 1.14 26.42 26.10 0.31

Reach 3 2240    350yr-NC 54.23 75.57 78.25 77.51 78.38 0.001451 1.65 36.84 44.60 0.40

Reach 3 2202    2yr 10.62 75.57 77.08 76.41 77.13 0.001140 1.00 10.62 11.16 0.33

Reach 3 2202    5yr 16.69 75.57 77.65 76.63 77.69 0.000686 0.93 18.51 19.01 0.26

Reach 3 2202    10yr 21.04 75.57 77.75 76.77 77.81 0.000858 1.07 20.67 20.80 0.29

Reach 3 2202    25yr 25.88 75.57 77.84 76.91 77.91 0.001073 1.23 22.95 30.56 0.32

Reach 3 2202    50yr 30.45 75.57 77.91 77.03 78.00 0.001258 1.36 25.35 36.76 0.35

Reach 3 2202    100y 34.66 75.57 77.97 77.13 78.07 0.001405 1.46 27.51 37.59 0.37

Reach 3 2202    100yr-NC 41.99 75.57 78.06 77.29 78.18 0.001622 1.61 31.05 39.02 0.39

Reach 3 2202    Hazel 29.29 75.57 77.90 77.00 77.99 0.001180 1.32 25.14 36.66 0.34

Reach 3 2202    350yr-NC 54.23 75.57 78.20 77.51 78.35 0.001868 1.80 36.82 41.60 0.42

Reach 3 2167    2yr 10.62 75.21 77.06 76.19 77.08 0.000669 0.74 14.42 20.29 0.28

Reach 3 2167    5yr 16.69 75.21 77.64 76.41 77.66 0.000337 0.59 32.15 44.55 0.17

Reach 3 2167    10yr 21.04 75.21 77.76 76.54 77.78 0.000395 0.66 37.55 51.86 0.18

Reach 3 2167    25yr 25.88 75.21 77.85 76.67 77.87 0.000467 0.74 42.57 59.34 0.19

Reach 3 2167    50yr 30.45 75.21 77.92 76.80 77.95 0.000523 0.80 47.14 62.81 0.20

Reach 3 2167    100y 34.66 75.21 77.98 76.99 78.02 0.000566 0.84 51.11 64.40 0.21

Reach 3 2167    100yr-NC 41.99 75.21 78.08 77.11 78.12 0.000629 0.91 57.58 67.16 0.22

Reach 3 2167    Hazel 29.29 75.21 77.92 76.76 77.94 0.000493 0.77 46.72 62.45 0.20

Reach 3 2167    350yr-NC 54.23 75.21 78.24 77.26 78.28 0.000667 0.98 73.77 103.83 0.23

Reach 3 2158    2yr 10.62 75.08 77.04 76.13 77.08 0.000700 0.82 12.95 16.02 0.25

Reach 3 2158    5yr 16.69 75.08 77.63 76.38 77.66 0.000372 0.72 28.68 40.76 0.18

Reach 3 2158    10yr 21.04 75.08 77.74 76.54 77.77 0.000433 0.80 33.96 49.45 0.19

Reach 3 2158    25yr 25.88 75.08 77.83 76.69 77.87 0.000495 0.87 38.42 50.31 0.21

Reach 3 2158    50yr 30.45 75.08 77.91 76.83 77.94 0.000549 0.94 42.19 51.61 0.22

Reach 3 2158    100y 34.66 75.08 77.97 76.92 78.01 0.000591 0.99 45.37 52.15 0.23

Reach 3 2158    100yr-NC 41.99 75.08 78.06 77.05 78.11 0.000662 1.07 50.45 54.07 0.24

Reach 3 2158    Hazel 29.29 75.08 77.90 76.80 77.94 0.000517 0.91 41.89 51.56 0.21

Reach 3 2158    350yr-NC 54.23 75.08 78.21 77.26 78.27 0.000745 1.18 58.91 58.78 0.25

Reach 3 2139.7  Culvert

Reach 3 2124    2yr 10.62 74.78 76.70 75.83 76.74 0.000917 0.94 11.35 11.43 0.29

Reach 3 2124    5yr 16.69 74.78 77.00 76.12 77.06 0.001165 1.14 14.72 15.53 0.32

Reach 3 2124    10yr 21.04 74.78 77.13 76.29 77.22 0.001421 1.30 16.27 18.09 0.35

Reach 3 2124    25yr 25.88 74.78 77.24 76.45 77.35 0.001697 1.42 18.64 20.78 0.38

Reach 3 2124    50yr 30.45 74.78 77.33 76.56 77.45 0.002009 1.58 19.97 28.08 0.41

Reach 3 2124    100y 34.66 74.78 77.41 76.66 77.55 0.002210 1.69 22.20 31.73 0.42

Reach 3 2124    100yr-NC 41.99 74.78 77.53 76.81 77.70 0.002448 1.83 26.25 33.18 0.44

Reach 3 2124    Hazel 29.29 74.78 77.38 76.53 77.49 0.001678 1.46 21.28 31.52 0.37

Reach 3 2124    350yr-NC 54.23 74.78 77.85 77.03 77.99 0.001974 1.77 37.26 36.90 0.39

Reach 3 2120    2yr 10.62 74.70 76.71 75.44 76.72 0.000248 0.51 20.85 17.86 0.15

Reach 3 2120    5yr 16.69 74.70 77.01 75.66 77.03 0.000320 0.63 26.52 22.17 0.17

Reach 3 2120    10yr 21.04 74.70 77.15 75.80 77.18 0.000391 0.73 29.30 25.32 0.18

Reach 3 2120    25yr 25.88 74.70 77.27 76.04 77.30 0.000478 0.83 31.84 32.20 0.20

Reach 3 2120    50yr 30.45 74.70 77.35 76.13 77.40 0.000564 0.93 34.18 35.95 0.22

Reach 3 2120    100y 34.66 74.70 77.44 76.20 77.49 0.000620 0.99 37.29 36.18 0.23

Reach 3 2120    100yr-NC 41.99 74.70 77.57 76.32 77.63 0.000709 1.10 41.94 36.60 0.25

Reach 3 2120    Hazel 29.29 74.70 77.40 76.10 77.44 0.000476 0.86 35.94 36.08 0.20

Reach 3 2120    350yr-NC 54.23 74.70 77.87 76.50 77.93 0.000662 1.14 53.30 38.03 0.24

Reach 3 2062    2yr 10.62 74.58 76.69 75.61 76.71 0.000476 0.67 16.00 20.54 0.19

Reach 3 2062    5yr 16.69 74.58 76.98 75.88 77.02 0.000626 0.83 22.45 24.85 0.21

Reach 3 2062    10yr 21.04 74.58 77.11 76.01 77.16 0.000764 0.95 25.70 30.33 0.23

Reach 3 2062    25yr 25.88 74.58 77.22 76.13 77.28 0.000932 1.08 28.59 37.18 0.26

Reach 3 2062    50yr 30.45 74.58 77.30 76.23 77.37 0.001088 1.19 31.61 39.24 0.28

Reach 3 2062    100y 34.66 74.58 77.39 76.32 77.46 0.001173 1.26 34.91 39.76 0.29

Reach 3 2062    100yr-NC 41.99 74.58 77.51 76.47 77.59 0.001305 1.37 39.90 40.64 0.30

Reach 3 2062    Hazel 29.29 74.58 77.36 76.21 77.42 0.000883 1.09 33.97 39.61 0.25

Reach 3 2062    350yr-NC 54.23 74.58 77.83 76.67 77.91 0.001099 1.35 53.35 43.53 0.28

Reach 3 2037    2yr 10.62 74.40 76.68 75.44 76.69 0.000314 0.59 21.19 23.31 0.15

Reach 3 2037    5yr 16.69 74.40 76.97 75.65 76.99 0.000437 0.76 28.77 39.12 0.17

Reach 3 2037    10yr 21.04 74.40 77.09 75.77 77.13 0.000538 0.87 33.76 39.95 0.19

Reach 3 2037    25yr 25.88 74.40 77.20 75.89 77.24 0.000661 0.99 37.97 42.78 0.22

Reach 3 2037    50yr 30.45 74.40 77.27 76.00 77.33 0.000787 1.10 41.21 44.64 0.24

Reach 3 2037    100y 34.66 74.40 77.35 76.09 77.41 0.000876 1.19 44.66 52.30 0.25

Reach 3 2037    100yr-NC 41.99 74.40 77.46 76.27 77.54 0.001094 1.36 51.19 65.29 0.28

Reach 3 2037    Hazel 29.29 74.40 77.34 75.97 77.38 0.000643 1.01 44.01 50.60 0.21

Reach 3 2037    350yr-NC 54.23 74.40 77.80 76.49 77.86 0.000894 1.32 74.27 77.59 0.25

Reach 3 2028    2yr 10.62 74.38 76.67 75.51 76.69 0.000435 0.68 16.95 20.39 0.18

Reach 3 2028    5yr 16.69 74.38 76.96 75.79 76.99 0.000580 0.85 24.72 31.84 0.20

Reach 3 2028    10yr 21.04 74.38 77.08 75.91 77.12 0.000731 0.99 28.26 35.56 0.23

Reach 3 2028    25yr 25.88 74.38 77.17 76.03 77.23 0.000930 1.14 31.78 42.64 0.26
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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)  

Reach 3 2028    50yr 30.45 74.38 77.24 76.14 77.32 0.001124 1.28 34.81 46.84 0.28

Reach 3 2028    100y 34.66 74.38 77.31 76.23 77.40 0.001296 1.40 38.09 53.92 0.30

Reach 3 2028    100yr-NC 41.99 74.38 77.42 76.38 77.53 0.001549 1.57 44.40 68.22 0.33

Reach 3 2028    Hazel 29.29 74.38 77.31 76.11 77.37 0.000928 1.18 38.01 53.65 0.26

Reach 3 2028    350yr-NC 54.23 74.38 77.78 76.60 77.85 0.001077 1.42 69.63 72.06 0.28

Reach 3 2010    Culvert

Reach 3 2004    2yr 10.62 74.20 76.27 75.12 76.30 0.000398 0.75 14.25 10.16 0.19

Reach 3 2004    5yr 16.69 74.20 76.45 75.35 76.50 0.000699 1.03 16.42 10.58 0.25

Reach 3 2004    10yr 21.04 74.20 76.58 75.49 76.65 0.000885 1.21 17.79 12.22 0.29

Reach 3 2004    25yr 25.88 74.20 76.69 75.62 76.79 0.001103 1.40 19.09 13.63 0.32

Reach 3 2004    50yr 30.45 74.20 76.78 75.74 76.91 0.001325 1.58 20.14 14.85 0.35

Reach 3 2004    100y 34.66 74.20 77.00 75.83 77.13 0.001233 1.61 23.04 19.86 0.34

Reach 3 2004    100yr-NC 41.99 74.20 77.29 75.99 77.43 0.001180 1.69 32.81 63.62 0.34

Reach 3 2004    Hazel 29.29 74.20 77.18 75.71 77.26 0.000675 1.25 27.03 52.78 0.25

Reach 3 2004    350yr-NC 54.23 74.20 77.80 76.23 77.87 0.000647 1.40 82.38 104.53 0.26

Reach 3 2000    2yr 10.62 74.20 76.27 75.13 76.30 0.000364 0.71 15.10 10.49 0.18

Reach 3 2000    5yr 16.69 74.20 76.45 75.34 76.50 0.000639 1.01 16.98 12.12 0.24

Reach 3 2000    10yr 21.04 74.20 76.58 75.47 76.65 0.000807 1.18 18.42 14.91 0.28

Reach 3 2000    25yr 25.88 74.20 76.69 75.60 76.79 0.001003 1.36 19.81 16.42 0.31

Reach 3 2000    50yr 30.45 74.20 76.78 75.71 76.90 0.001202 1.53 20.95 18.17 0.34

Reach 3 2000    100y 34.66 74.20 77.00 75.81 77.13 0.001112 1.57 24.11 21.57 0.33

Reach 3 2000    100yr-NC 41.99 74.20 77.29 75.96 77.43 0.001052 1.64 35.21 65.52 0.33

Reach 3 2000    Hazel 29.29 74.20 77.19 75.68 77.26 0.000606 1.22 29.10 54.93 0.25

Reach 3 2000    350yr-NC 54.23 74.20 77.80 76.20 77.87 0.000569 1.35 86.27 105.21 0.25

Trib 1 4450    2yr 2.46 81.20 81.74 81.74 81.93 0.016184 1.94 1.35 4.18 0.98

Trib 1 4450    5yr 3.79 81.20 81.87 81.87 82.11 0.014318 2.21 1.95 4.86 0.96

Trib 1 4450    10yr 4.71 81.20 81.95 81.95 82.22 0.013517 2.35 2.35 5.25 0.96

Trib 1 4450    25yr 5.95 81.20 82.05 82.05 82.35 0.012731 2.52 2.89 5.74 0.95

Trib 1 4450    50yr 6.97 81.20 82.12 82.12 82.45 0.012214 2.64 3.33 6.08 0.95

Trib 1 4450    100y 8.00 81.20 82.19 82.19 82.55 0.011930 2.75 3.76 6.40 0.95

Trib 1 4450    100yr-NC 8.24 81.20 82.21 82.21 82.57 0.011845 2.78 3.86 6.47 0.95

Trib 1 4450    Hazel 4.53 81.20 81.94 81.94 82.20 0.013645 2.33 2.28 5.18 0.96

Trib 1 4450    350yr-NC 11.31 81.20 82.39 82.39 82.81 0.011129 3.05 5.10 7.26 0.95

Trib 1 4430    2yr 2.46 80.02 80.48 80.48 80.66 0.017052 1.86 1.43 4.66 0.98

Trib 1 4430    5yr 3.79 80.02 80.60 80.60 80.83 0.015654 2.14 1.99 4.94 0.98

Trib 1 4430    10yr 4.71 80.02 80.67 80.67 80.93 0.015089 2.30 2.35 5.11 0.98

Trib 1 4430    25yr 5.95 80.02 80.76 80.76 81.06 0.014401 2.48 2.82 5.33 0.98

Trib 1 4430    50yr 6.97 80.02 80.83 80.83 81.15 0.014005 2.61 3.18 5.49 0.99

Trib 1 4430    100y 8.00 80.02 80.89 80.89 81.25 0.013634 2.73 3.54 5.63 0.99

Trib 1 4430    100yr-NC 8.24 80.02 80.91 80.91 81.27 0.013545 2.76 3.63 5.67 0.99

Trib 1 4430    Hazel 4.53 80.02 80.66 80.66 80.91 0.015211 2.27 2.28 5.08 0.98

Trib 1 4430    350yr-NC 11.31 80.02 81.08 81.08 81.52 0.012680 3.05 4.66 6.04 0.99

Trib 1 4389    2yr 2.46 78.79 79.47 79.53 0.003754 1.12 2.21 4.30 0.49

Trib 1 4389    5yr 3.79 78.79 79.53 79.65 0.006248 1.56 2.48 4.38 0.64

Trib 1 4389    10yr 4.71 78.79 79.71 79.82 0.003920 1.47 3.34 4.91 0.53

Trib 1 4389    25yr 5.95 78.79 79.84 79.97 0.003732 1.59 3.99 5.19 0.53

Trib 1 4389    50yr 6.97 78.79 79.83 80.01 0.005443 1.90 3.91 5.15 0.64

Trib 1 4389    100y 8.00 78.79 79.86 80.08 0.006386 2.10 4.07 5.22 0.70

Trib 1 4389    100yr-NC 8.24 78.79 79.87 80.10 0.006590 2.15 4.11 5.23 0.71

Trib 1 4389    Hazel 4.53 78.79 79.59 79.74 0.006309 1.68 2.77 4.53 0.65

Trib 1 4389    350yr-NC 11.31 78.79 79.90 79.86 80.31 0.010919 2.84 4.30 5.31 0.92

Trib 1 4349    2yr 2.46 78.81 79.13 79.13 79.24 0.018552 1.52 1.69 7.54 0.98

Trib 1 4349    5yr 3.79 78.81 79.37 79.21 79.43 0.004228 1.15 3.67 8.82 0.53

Trib 1 4349    10yr 4.71 78.81 79.69 79.26 79.73 0.001111 0.83 6.84 10.81 0.29

Trib 1 4349    25yr 5.95 78.81 79.84 79.32 79.88 0.001005 0.88 8.64 15.43 0.29

Trib 1 4349    50yr 6.97 78.81 79.82 79.36 79.87 0.001505 1.06 8.30 13.65 0.35

Trib 1 4349    100y 8.00 78.81 79.85 79.41 79.92 0.001727 1.16 8.86 16.22 0.38

Trib 1 4349    100yr-NC 8.24 78.81 79.86 79.42 79.93 0.001768 1.18 9.01 16.76 0.38

Trib 1 4349    Hazel 4.53 78.81 79.50 79.25 79.56 0.002590 1.06 4.91 9.63 0.43

Trib 1 4349    350yr-NC 11.31 78.81 79.91 79.54 80.03 0.002768 1.53 10.06 24.21 0.48

Trib 1 4344    2yr 2.46 78.61 79.13 78.91 79.17 0.002310 0.83 3.08 8.78 0.39

Trib 1 4344    5yr 3.79 78.61 79.37 79.00 79.41 0.001360 0.84 4.86 10.27 0.32

Trib 1 4344    10yr 4.71 78.61 79.70 79.05 79.72 0.000498 0.65 9.34 12.93 0.20

Trib 1 4344    25yr 5.95 78.61 79.84 79.12 79.87 0.000503 0.71 12.28 29.14 0.21

Trib 1 4344    50yr 6.97 78.61 79.82 79.17 79.85 0.000744 0.86 11.68 26.89 0.25

Trib 1 4344    100y 8.00 78.61 79.86 79.21 79.90 0.000861 0.94 12.78 31.40 0.27

Trib 1 4344    100yr-NC 8.24 78.61 79.87 79.22 79.91 0.000883 0.96 13.09 32.29 0.28

Trib 1 4344    Hazel 4.53 78.61 79.51 79.04 79.54 0.001079 0.84 5.87 11.12 0.29

Trib 1 4344    350yr-NC 11.31 78.61 79.92 79.36 80.00 0.001414 1.25 15.05 36.00 0.36

Trib 1 4337    Culvert
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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)  

Trib 1 4328    2yr 2.46 78.04 78.70 78.50 78.75 0.003051 1.04 2.93 9.10 0.45

Trib 1 4328    5yr 3.79 78.04 78.82 78.61 78.90 0.003535 1.28 3.76 10.93 0.50

Trib 1 4328    10yr 4.71 78.04 78.89 78.67 78.99 0.003817 1.42 4.25 11.80 0.53

Trib 1 4328    25yr 5.95 78.04 78.97 78.74 79.09 0.004208 1.60 4.82 12.80 0.57

Trib 1 4328    50yr 6.97 78.04 79.02 78.80 79.16 0.004756 1.76 5.15 13.30 0.61

Trib 1 4328    100y 8.00 78.04 79.06 78.86 79.22 0.005296 1.92 5.46 13.74 0.65

Trib 1 4328    100yr-NC 8.24 78.04 79.08 78.87 79.25 0.005173 1.92 5.61 13.96 0.64

Trib 1 4328    Hazel 4.53 78.04 78.95 78.66 79.02 0.002710 1.26 4.65 12.50 0.45

Trib 1 4328    350yr-NC 11.31 78.04 79.15 79.01 79.41 0.007642 2.45 6.10 14.66 0.79

Trib 1 4320    2yr 3.44 77.71 78.50 78.50 78.66 0.010240 2.02 3.07 10.77 0.82

Trib 1 4320    5yr 5.29 77.71 78.63 78.63 78.81 0.009792 2.24 4.58 12.58 0.83

Trib 1 4320    10yr 6.60 77.71 78.69 78.69 78.89 0.010086 2.41 5.43 13.03 0.85

Trib 1 4320    25yr 8.34 77.71 78.76 78.76 78.99 0.010743 2.63 6.38 13.42 0.89

Trib 1 4320    50yr 9.69 77.71 78.82 78.82 79.06 0.010938 2.76 7.11 13.70 0.91

Trib 1 4320    100y 11.07 77.71 78.87 78.87 79.12 0.011155 2.88 7.80 13.96 0.92

Trib 1 4320    100yr-NC 11.54 77.71 78.88 78.88 79.14 0.011249 2.92 8.02 14.04 0.93

Trib 1 4320    Hazel 7.22 77.71 78.72 78.72 78.93 0.010316 2.49 5.79 13.19 0.86

Trib 1 4320    350yr-NC 15.79 77.71 79.05 79.00 79.32 0.010398 3.11 10.42 15.92 0.92

Trib 1 4280    2yr 3.44 77.10 78.04 78.08 0.004257 0.98 4.15 8.53 0.38

Trib 1 4280    5yr 5.29 77.10 78.18 78.24 0.004572 1.16 5.44 9.19 0.40

Trib 1 4280    10yr 6.60 77.10 78.28 78.34 0.004600 1.25 6.33 9.66 0.41

Trib 1 4280    25yr 8.34 77.10 78.41 78.48 0.004194 1.31 7.69 10.27 0.40

Trib 1 4280    50yr 9.69 77.10 78.49 78.57 0.004220 1.38 8.53 10.62 0.41

Trib 1 4280    100y 11.07 77.10 78.57 78.65 0.004278 1.45 9.42 15.76 0.42

Trib 1 4280    100yr-NC 11.54 77.10 78.62 78.71 0.005173 1.63 10.23 17.85 0.46

Trib 1 4280    Hazel 7.22 77.10 78.33 78.39 0.004405 1.27 6.84 9.89 0.41

Trib 1 4280    350yr-NC 15.79 77.10 78.89 78.30 78.97 0.003765 1.58 18.63 58.05 0.41

Trib 1 4210    2yr 3.44 76.96 77.60 77.58 77.76 0.011044 1.85 2.20 6.59 0.84

Trib 1 4210    5yr 5.29 76.96 77.76 77.70 77.93 0.008798 1.99 3.35 7.59 0.78

Trib 1 4210    10yr 6.60 76.96 77.84 77.78 78.04 0.008591 2.13 4.00 8.02 0.79

Trib 1 4210    25yr 8.34 76.96 77.87 77.87 78.15 0.011615 2.55 4.26 8.15 0.92

Trib 1 4210    50yr 9.69 76.96 77.94 77.94 78.24 0.011501 2.67 4.79 8.41 0.93

Trib 1 4210    100y 11.07 76.96 78.00 78.00 78.32 0.011124 2.77 5.36 8.79 0.93

Trib 1 4210    100yr-NC 11.54 76.96 78.02 78.02 78.35 0.011063 2.80 5.54 8.94 0.93

Trib 1 4210    Hazel 7.22 76.96 77.85 77.82 78.08 0.010014 2.31 4.04 8.04 0.85

Trib 1 4210    350yr-NC 15.79 76.96 78.07 78.07 78.60 0.016865 3.58 6.02 10.62 1.16

Trib 1 4180    2yr 3.44 76.68 77.43 77.52 0.004377 1.35 2.96 6.47 0.55

Trib 1 4180    5yr 5.29 76.68 77.61 77.73 0.004081 1.55 4.42 12.34 0.55

Trib 1 4180    10yr 6.60 76.68 77.73 77.47 77.84 0.003485 1.57 7.08 53.69 0.52

Trib 1 4180    25yr 8.34 76.68 77.87 77.63 77.93 0.001887 1.27 17.63 101.02 0.39

Trib 1 4180    50yr 9.69 76.68 77.89 77.95 0.002214 1.39 19.09 102.63 0.43

Trib 1 4180    100y 11.07 76.68 77.92 77.97 0.002175 1.40 22.12 105.84 0.42

Trib 1 4180    100yr-NC 11.54 76.68 77.93 77.98 0.002124 1.39 23.36 106.91 0.42

Trib 1 4180    Hazel 7.22 76.68 77.78 77.51 77.87 0.002995 1.50 9.82 68.50 0.49

Trib 1 4180    350yr-NC 15.79 76.68 78.01 78.05 0.001980 1.41 31.84 113.56 0.41

Trib 1 4147    2yr 3.44 76.52 77.27 77.38 0.005003 1.47 2.76 5.97 0.59

Trib 1 4147    5yr 5.29 76.52 77.45 77.59 0.004934 1.72 3.91 7.22 0.61

Trib 1 4147    10yr 6.60 76.52 77.57 77.34 77.72 0.004456 1.80 5.18 18.45 0.59

Trib 1 4147    25yr 8.34 76.52 77.56 77.47 77.81 0.007365 2.30 5.05 16.30 0.76

Trib 1 4147    50yr 9.69 76.52 77.73 77.73 77.86 0.003653 1.81 12.23 75.46 0.55

Trib 1 4147    100y 11.07 76.52 77.77 77.77 77.88 0.003526 1.82 14.98 80.65 0.55

Trib 1 4147    100yr-NC 11.54 76.52 77.78 77.78 77.89 0.003620 1.85 15.51 82.21 0.55

Trib 1 4147    Hazel 7.22 76.52 77.52 77.38 77.73 0.006671 2.12 4.50 10.38 0.72

Trib 1 4147    350yr-NC 15.79 76.52 77.85 77.85 77.96 0.003830 1.98 21.48 93.65 0.58

Trib 1 4143    2yr 3.44 76.49 77.18 77.09 77.34 0.007973 1.79 2.40 5.91 0.74

Trib 1 4143    5yr 5.29 76.49 77.30 77.25 77.53 0.009654 2.23 3.17 6.87 0.84

Trib 1 4143    10yr 6.60 76.49 77.38 77.37 77.65 0.010111 2.45 3.75 7.92 0.87

Trib 1 4143    25yr 8.34 76.49 77.55 77.55 77.76 0.006566 2.24 6.55 23.36 0.73

Trib 1 4143    50yr 9.69 76.49 77.68 77.68 77.80 0.004112 1.92 12.06 65.96 0.59

Trib 1 4143    100y 11.07 76.49 77.72 77.72 77.83 0.003912 1.92 14.89 74.59 0.58

Trib 1 4143    100yr-NC 11.54 76.49 77.72 77.72 77.84 0.004129 1.98 15.15 75.53 0.59

Trib 1 4143    Hazel 7.22 76.49 77.49 77.49 77.70 0.007131 2.23 5.24 17.78 0.75

Trib 1 4143    350yr-NC 15.79 76.49 77.83 77.92 0.003202 1.85 24.19 94.15 0.53

Trib 1 4131    2yr 3.44 76.36 76.99 76.99 77.20 0.014117 2.11 2.10 6.19 0.95

Trib 1 4131    5yr 5.29 76.36 77.13 77.13 77.39 0.013577 2.43 3.05 7.76 0.97

Trib 1 4131    10yr 6.60 76.36 77.21 77.21 77.51 0.013193 2.61 3.80 9.13 0.98

Trib 1 4131    25yr 8.34 76.36 77.48 77.48 77.66 0.005874 2.15 8.26 32.38 0.69

Trib 1 4131    50yr 9.69 76.36 77.56 77.56 77.72 0.005112 2.11 11.34 47.66 0.65

Trib 1 4131    100y 11.07 76.36 77.61 77.61 77.76 0.004713 2.09 14.13 55.40 0.63

Trib 1 4131    100yr-NC 11.54 76.36 77.63 77.63 77.77 0.004568 2.08 14.97 56.79 0.62

Trib 1 4131    Hazel 7.22 76.36 77.31 77.31 77.56 0.009859 2.45 4.78 11.15 0.86
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Trib 1 4131    350yr-NC 15.79 76.36 77.70 77.70 77.85 0.005175 2.31 19.16 65.01 0.67

Trib 1 4126    2yr 3.44 76.24 76.84 76.84 77.05 0.014656 2.10 1.96 5.62 0.96

Trib 1 4126    5yr 5.29 76.24 77.01 77.01 77.25 0.011818 2.30 3.04 7.20 0.91

Trib 1 4126    10yr 6.60 76.24 77.08 77.08 77.37 0.012107 2.51 3.61 7.62 0.94

Trib 1 4126    25yr 8.34 76.24 77.18 77.18 77.51 0.012108 2.73 4.40 8.48 0.96

Trib 1 4126    50yr 9.69 76.24 77.19 77.19 77.63 0.015749 3.13 4.47 8.55 1.09

Trib 1 4126    100y 11.07 76.24 77.50 77.50 77.65 0.004483 2.06 12.96 47.37 0.61

Trib 1 4126    100yr-NC 11.54 76.24 77.50 77.50 77.66 0.004784 2.13 13.09 47.86 0.64

Trib 1 4126    Hazel 7.22 76.24 77.13 77.13 77.42 0.011747 2.57 3.94 7.99 0.93

Trib 1 4126    350yr-NC 15.79 76.24 77.60 77.60 77.75 0.004871 2.27 18.07 54.41 0.65

Trib 1 4100    2yr 3.44 76.14 76.59 76.51 76.65 0.007087 1.20 4.69 17.15 0.64

Trib 1 4100    5yr 5.29 76.14 76.63 76.59 76.73 0.011610 1.63 5.32 17.45 0.83

Trib 1 4100    10yr 6.60 76.14 76.64 76.63 76.78 0.017294 2.01 5.40 17.49 1.02

Trib 1 4100    25yr 8.34 76.14 76.68 76.68 76.86 0.018535 2.23 6.18 17.84 1.07

Trib 1 4100    50yr 9.69 76.14 76.72 76.72 76.91 0.018156 2.34 6.89 18.14 1.08

Trib 1 4100    100y 11.07 76.14 76.89 76.76 77.01 0.007773 1.87 10.09 19.92 0.74

Trib 1 4100    100yr-NC 11.54 76.14 77.19 76.77 77.23 0.002056 1.24 18.14 48.51 0.41

Trib 1 4100    Hazel 7.22 76.14 77.04 76.65 77.07 0.001526 0.96 13.43 23.42 0.34

Trib 1 4100    350yr-NC 15.79 76.14 77.64 76.86 77.66 0.000506 0.80 44.23 70.74 0.22

Trib 1 4078    2yr 3.44 75.86 76.16 76.16 76.25 0.017456 1.40 3.43 21.46 0.94

Trib 1 4078    5yr 5.29 75.86 76.28 76.22 76.35 0.008521 1.30 6.07 23.27 0.70

Trib 1 4078    10yr 6.60 75.86 76.38 76.26 76.44 0.005026 1.18 8.48 23.97 0.57

Trib 1 4078    25yr 8.34 75.86 76.49 76.31 76.55 0.003605 1.16 11.22 25.56 0.50

Trib 1 4078    50yr 9.69 75.86 76.59 76.34 76.64 0.002661 1.11 13.84 26.84 0.44

Trib 1 4078    100y 11.07 75.86 76.88 76.37 76.90 0.000904 0.83 21.95 29.86 0.27

Trib 1 4078    100yr-NC 11.54 75.86 77.18 76.38 77.20 0.000347 0.62 32.04 39.12 0.18

Trib 1 4078    Hazel 7.22 75.86 77.04 76.27 77.05 0.000214 0.45 26.95 31.84 0.14

Trib 1 4078    350yr-NC 15.79 75.86 77.63 76.46 77.64 0.000177 0.54 55.31 134.82 0.13

Trib 1 4000    2yr 3.44 74.65 76.20 76.20 0.000057 0.24 24.93 28.12 0.07

Trib 1 4000    5yr 5.29 74.65 76.30 76.31 0.000099 0.33 27.87 28.90 0.09

Trib 1 4000    10yr 6.60 74.65 76.39 76.40 0.000121 0.38 30.46 31.99 0.10

Trib 1 4000    25yr 8.34 74.65 76.50 76.50 0.000149 0.45 33.61 46.43 0.12

Trib 1 4000    50yr 9.69 74.65 76.59 76.60 0.000164 0.49 36.70 61.16 0.12

Trib 1 4000    100y 11.07 74.65 76.87 76.88 0.000116 0.46 47.70 101.57 0.11

Trib 1 4000    100yr-NC 11.54 74.65 77.18 77.18 0.000080 0.42 65.68 149.16 0.09

Trib 1 4000    Hazel 7.22 74.65 77.04 77.04 0.000036 0.27 56.23 126.67 0.06

Trib 1 4000    350yr-NC 15.79 74.65 77.63 77.64 0.000053 0.39 101.48 184.10 0.08

Trib 2 5043    2yr 8.24 78.12 78.88 78.78 78.96 0.008293 1.29 6.40 31.14 0.69

Trib 2 5043    5yr 12.76 78.12 79.00 78.90 79.10 0.008568 1.44 8.94 54.08 0.72

Trib 2 5043    10yr 14.39 78.12 79.01 78.95 79.10 0.007825 1.41 13.87 56.32 0.70

Trib 2 5043    25yr 15.65 78.12 79.05 78.97 79.13 0.006733 1.38 15.88 57.94 0.65

Trib 2 5043    50yr 16.50 78.12 79.08 78.98 79.16 0.005775 1.34 17.66 58.58 0.61

Trib 2 5043    100y 17.31 78.12 79.11 79.01 79.18 0.004872 1.28 19.64 59.48 0.57

Trib 2 5043    100yr-NC 19.22 78.12 79.33 79.03 79.36 0.001537 0.91 33.09 65.20 0.34

Trib 2 5043    Hazel 17.20 78.12 79.20 79.01 79.24 0.002630 1.04 24.87 62.09 0.43

Trib 2 5043    350yr-NC 23.80 78.12 79.51 79.08 79.54 0.000990 0.85 45.81 73.03 0.28

Trib 2 5013    2yr 8.20 77.97 78.61 78.71 0.010141 1.41 5.81 16.77 0.77

Trib 2 5013    5yr 12.08 77.97 78.73 78.65 78.84 0.011044 1.48 8.37 30.17 0.80

Trib 2 5013    10yr 13.67 77.97 78.91 78.96 0.003325 1.04 15.82 51.15 0.47

Trib 2 5013    25yr 14.80 77.97 78.97 79.02 0.002507 0.98 19.13 54.18 0.41

Trib 2 5013    50yr 15.61 77.97 79.02 79.06 0.002089 0.94 21.63 56.19 0.38

Trib 2 5013    100y 16.41 77.97 79.06 79.10 0.001757 0.90 24.18 57.00 0.36

Trib 2 5013    100yr-NC 20.51 77.97 79.30 79.33 0.000825 0.76 39.55 67.43 0.26

Trib 2 5013    Hazel 18.27 77.97 79.16 79.19 0.001293 0.85 30.10 63.44 0.31

Trib 2 5013    350yr-NC 25.09 77.97 79.49 79.52 0.000579 0.73 54.50 95.45 0.22

Trib 2 4970    2yr 8.20 77.62 78.31 78.39 0.006674 1.24 6.61 16.88 0.63

Trib 2 4970    5yr 12.08 77.62 78.56 78.62 0.003013 1.08 11.20 19.43 0.45

Trib 2 4970    10yr 13.67 77.62 78.86 78.89 0.000974 0.80 17.40 37.06 0.28

Trib 2 4970    25yr 14.80 77.62 78.93 78.96 0.000883 0.80 18.97 40.80 0.27

Trib 2 4970    50yr 15.61 77.62 78.97 79.01 0.000827 0.80 20.19 43.77 0.26

Trib 2 4970    100y 16.41 77.62 79.02 79.05 0.000776 0.80 21.60 53.47 0.25

Trib 2 4970    100yr-NC 20.51 77.62 79.27 79.30 0.000527 0.76 35.76 66.90 0.22

Trib 2 4970    Hazel 18.27 77.62 79.12 79.16 0.000693 0.80 25.86 64.47 0.24

Trib 2 4970    350yr-NC 25.09 77.62 79.47 79.50 0.000431 0.76 49.69 73.06 0.20

Trib 2 4965    2yr 8.20 77.58 78.29 78.12 78.35 0.004151 1.07 7.65 18.85 0.51

Trib 2 4965    5yr 12.08 77.58 78.55 78.21 78.60 0.002010 0.98 12.27 20.34 0.38

Trib 2 4965    10yr 13.67 77.58 78.85 78.24 78.88 0.000760 0.77 17.70 22.45 0.25

Trib 2 4965    25yr 14.80 77.58 78.92 78.26 78.95 0.000713 0.78 18.92 32.94 0.24

Trib 2 4965    50yr 15.61 77.58 78.97 78.28 79.00 0.000683 0.79 19.78 44.39 0.24

Trib 2 4965    100y 16.41 77.58 79.02 78.30 79.05 0.000656 0.80 20.64 48.20 0.24

Trib 2 4965    100yr-NC 20.51 77.58 79.26 78.37 79.30 0.000536 0.82 25.06 60.35 0.22
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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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Trib 2 4965    Hazel 18.27 77.58 79.12 78.33 79.15 0.000615 0.81 22.45 55.65 0.23

Trib 2 4965    350yr-NC 25.09 77.58 79.47 78.45 79.49 0.000338 0.70 52.39 66.93 0.18

Trib 2 4955.4  Culvert

Trib 2 4944    2yr 8.20 77.29 78.15 77.98 78.23 0.005437 1.28 6.42 13.93 0.59

Trib 2 4944    5yr 12.08 77.29 78.33 78.10 78.42 0.003993 1.36 8.97 15.47 0.53

Trib 2 4944    10yr 13.67 77.29 78.43 78.14 78.52 0.003142 1.33 10.45 16.42 0.48

Trib 2 4944    25yr 14.80 77.29 78.48 78.17 78.57 0.003027 1.36 11.11 16.87 0.48

Trib 2 4944    50yr 15.61 77.29 78.51 78.19 78.61 0.002946 1.37 11.58 17.19 0.48

Trib 2 4944    100y 16.41 77.29 78.54 78.20 78.64 0.002880 1.39 12.03 17.61 0.47

Trib 2 4944    100yr-NC 20.51 77.29 78.68 78.29 78.79 0.002770 1.50 13.97 19.55 0.48

Trib 2 4944    Hazel 18.27 77.29 78.66 78.24 78.76 0.002318 1.36 13.75 19.33 0.44

Trib 2 4944    350yr-NC 25.09 77.29 78.83 78.38 78.96 0.002603 1.60 16.12 26.42 0.47

Trib 2 4935    2yr 7.27 77.12 78.11 78.19 0.004664 1.27 5.77 11.80 0.55

Trib 2 4935    5yr 11.28 77.12 78.27 78.38 0.004643 1.51 7.79 13.45 0.58

Trib 2 4935    10yr 13.53 77.12 78.35 78.48 0.004571 1.62 8.93 14.27 0.58

Trib 2 4935    25yr 14.72 77.12 78.39 78.53 0.004553 1.67 9.53 15.44 0.59

Trib 2 4935    50yr 15.59 77.12 78.42 78.56 0.004511 1.70 10.00 15.90 0.59

Trib 2 4935    100y 16.46 77.12 78.45 78.60 0.004491 1.73 10.45 16.30 0.59

Trib 2 4935    100yr-NC 20.58 77.12 78.57 78.75 0.004394 1.87 12.67 19.75 0.60

Trib 2 4935    Hazel 19.45 77.12 78.54 78.71 0.004385 1.83 12.07 18.78 0.59

Trib 2 4935    350yr-NC 25.70 77.12 78.72 78.91 0.004204 2.00 15.94 24.12 0.60

Trib 2 4883    2yr 7.27 76.46 77.54 77.54 77.80 0.012335 2.27 3.57 11.94 0.89

Trib 2 4883    5yr 11.28 76.46 77.75 77.75 78.03 0.009873 2.44 6.47 14.95 0.84

Trib 2 4883    10yr 13.53 76.46 77.84 77.84 78.13 0.009633 2.57 7.78 15.65 0.84

Trib 2 4883    25yr 14.72 76.46 77.88 77.88 78.18 0.009583 2.63 8.42 15.88 0.84

Trib 2 4883    50yr 15.59 76.46 77.90 77.90 78.22 0.009654 2.69 8.83 16.03 0.85

Trib 2 4883    100y 16.46 76.46 77.93 77.93 78.25 0.009634 2.73 9.27 16.19 0.85

Trib 2 4883    100yr-NC 20.58 76.46 78.04 78.04 78.40 0.009787 2.95 11.14 16.81 0.87

Trib 2 4883    Hazel 19.45 76.46 78.01 78.01 78.36 0.009927 2.91 10.56 16.63 0.88

Trib 2 4883    350yr-NC 25.70 76.46 78.17 78.17 78.57 0.009937 3.18 13.29 17.48 0.90

Trib 2 4828.00 2yr 7.27 76.08 77.17 77.25 0.004347 1.26 7.57 24.06 0.54

Trib 2 4828.00 5yr 11.28 76.08 77.32 77.41 0.004287 1.46 11.35 28.98 0.55

Trib 2 4828.00 10yr 13.53 76.08 77.40 77.50 0.004018 1.52 13.74 30.81 0.54

Trib 2 4828.00 25yr 14.72 76.08 77.43 77.53 0.004063 1.57 14.70 31.29 0.55

Trib 2 4828.00 50yr 15.59 76.08 77.46 77.56 0.003944 1.58 15.63 31.74 0.55

Trib 2 4828.00 100y 16.46 76.08 77.49 77.59 0.003828 1.59 16.58 34.37 0.54

Trib 2 4828.00 100yr-NC 20.58 76.08 77.61 77.72 0.003595 1.68 20.72 35.75 0.54

Trib 2 4828.00 Hazel 19.45 76.08 77.56 77.68 0.003965 1.70 19.00 35.29 0.56

Trib 2 4828.00 350yr-NC 25.70 76.08 77.95 78.02 0.001594 1.36 34.38 40.88 0.37

Trib 2 4773    2yr 7.27 75.62 77.16 77.17 0.000321 0.50 24.36 37.63 0.16

Trib 2 4773    5yr 11.28 75.62 77.29 77.31 0.000463 0.66 29.61 39.35 0.20

Trib 2 4773    10yr 13.53 75.62 77.37 77.39 0.000516 0.72 32.57 40.08 0.21

Trib 2 4773    25yr 14.72 75.62 77.40 77.42 0.000557 0.76 33.69 40.30 0.22

Trib 2 4773    50yr 15.59 75.62 77.42 77.45 0.000570 0.78 34.83 40.50 0.22

Trib 2 4773    100y 16.46 75.62 77.45 77.47 0.000581 0.80 35.99 40.69 0.23

Trib 2 4773    100yr-NC 20.58 75.62 77.56 77.59 0.000654 0.90 40.60 41.78 0.24

Trib 2 4773    Hazel 19.45 75.62 77.52 77.54 0.000669 0.89 38.59 41.12 0.24

Trib 2 4773    350yr-NC 25.70 75.62 77.93 77.95 0.000420 0.84 56.79 47.10 0.20

Trib 2 4705    2yr 7.27 75.38 77.14 77.15 0.000266 0.52 27.48 40.68 0.15

Trib 2 4705    5yr 11.28 75.38 77.26 77.28 0.000413 0.69 32.66 41.72 0.19

Trib 2 4705    10yr 13.53 75.38 77.33 77.35 0.000477 0.77 35.64 42.78 0.21

Trib 2 4705    25yr 14.72 75.38 77.36 77.38 0.000528 0.82 36.68 43.70 0.22

Trib 2 4705    50yr 15.59 75.38 77.38 77.41 0.000546 0.84 37.87 44.11 0.22

Trib 2 4705    100y 16.46 75.38 77.41 77.43 0.000561 0.87 39.10 44.44 0.22

Trib 2 4705    100yr-NC 20.58 75.38 77.52 77.55 0.000660 0.98 43.98 47.28 0.25

Trib 2 4705    Hazel 19.45 75.38 77.47 77.50 0.000679 0.98 41.61 46.61 0.25

Trib 2 4705    350yr-NC 25.70 75.38 77.90 77.92 0.000407 0.89 63.25 53.50 0.20

Trib 2 4615    2yr 7.27 75.35 77.13 77.14 0.000109 0.38 39.33 50.02 0.10

Trib 2 4615    5yr 11.28 75.35 77.25 77.26 0.000183 0.53 45.53 51.95 0.13

Trib 2 4615    10yr 13.53 75.35 77.32 77.33 0.000217 0.59 49.15 52.77 0.14

Trib 2 4615    25yr 14.72 75.35 77.34 77.36 0.000241 0.63 50.36 53.02 0.15

Trib 2 4615    50yr 15.59 75.35 77.37 77.38 0.000252 0.65 51.78 53.32 0.16

Trib 2 4615    100y 16.46 75.35 77.40 77.41 0.000262 0.67 53.25 53.58 0.16

Trib 2 4615    100yr-NC 20.58 75.35 77.50 77.52 0.000316 0.76 58.85 54.96 0.18

Trib 2 4615    Hazel 19.45 75.35 77.45 77.47 0.000319 0.75 56.10 54.08 0.18

Trib 2 4615    350yr-NC 25.70 75.35 77.89 77.91 0.000214 0.71 81.26 60.55 0.15

Trib 2 4573    2yr 7.27 75.39 77.13 77.13 0.000076 0.33 43.53 38.99 0.09

Trib 2 4573    5yr 11.28 75.39 77.25 77.25 0.000137 0.47 48.26 39.87 0.12

Trib 2 4573    10yr 13.53 75.39 77.32 77.32 0.000169 0.53 50.99 40.30 0.13

Trib 2 4573    25yr 14.72 75.39 77.34 77.35 0.000190 0.57 51.89 40.44 0.14
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Trib 2 4573    50yr 15.59 75.39 77.36 77.37 0.000201 0.59 52.95 40.61 0.14

Trib 2 4573    100y 16.46 75.39 77.39 77.40 0.000211 0.61 54.05 40.78 0.15

Trib 2 4573    100yr-NC 20.58 75.39 77.49 77.51 0.000267 0.71 58.22 41.37 0.16

Trib 2 4573    Hazel 19.45 75.39 77.44 77.46 0.000264 0.70 56.14 41.10 0.16

Trib 2 4573    350yr-NC 25.70 75.39 77.88 77.90 0.000215 0.72 75.73 49.29 0.15

Trib 2 4529    2yr 7.27 75.00 77.13 77.13 0.000042 0.27 50.36 42.41 0.06

Trib 2 4529    5yr 11.28 75.00 77.25 77.25 0.000079 0.39 55.51 44.04 0.09

Trib 2 4529    10yr 13.53 75.00 77.31 77.32 0.000099 0.44 58.51 44.84 0.10

Trib 2 4529    25yr 14.72 75.00 77.34 77.34 0.000112 0.48 59.49 45.10 0.11

Trib 2 4529    50yr 15.59 75.00 77.36 77.37 0.000121 0.50 60.68 46.24 0.11

Trib 2 4529    100y 16.46 75.00 77.39 77.40 0.000128 0.52 61.92 46.61 0.11

Trib 2 4529    100yr-NC 20.58 75.00 77.49 77.50 0.000165 0.61 66.66 48.03 0.13

Trib 2 4529    Hazel 19.45 75.00 77.44 77.45 0.000162 0.59 64.27 47.32 0.13

Trib 2 4529    350yr-NC 25.70 75.00 77.88 77.89 0.000137 0.62 88.07 62.15 0.12

Trib 2 4526    2yr 7.27 74.80 77.12 75.72 77.13 0.000131 0.48 34.17 36.07 0.10

Trib 2 4526    5yr 11.28 74.80 77.23 76.01 77.25 0.000254 0.70 38.60 41.70 0.15

Trib 2 4526    10yr 13.53 74.80 77.30 76.15 77.32 0.000333 0.81 41.37 45.89 0.17

Trib 2 4526    25yr 14.72 74.80 77.32 76.22 77.34 0.000394 0.89 42.23 48.50 0.18

Trib 2 4526    50yr 15.59 74.80 77.34 76.28 77.36 0.000417 0.92 43.46 49.30 0.19

Trib 2 4526    100y 16.46 74.80 77.37 76.33 77.39 0.000437 0.95 44.75 50.25 0.19

Trib 2 4526    100yr-NC 20.58 74.80 77.46 76.56 77.49 0.000566 1.11 49.66 53.62 0.22

Trib 2 4526    Hazel 19.45 74.80 77.41 76.50 77.44 0.000568 1.09 46.96 52.32 0.22

Trib 2 4526    350yr-NC 25.70 74.80 77.87 76.82 77.89 0.000366 0.98 73.38 63.01 0.18

Trib 2 4516    Culvert

Trib 2 4501    2yr 7.27 74.21 76.29 74.81 76.31 0.000211 0.67 10.81 28.35 0.15

Trib 2 4501    5yr 11.28 74.21 76.50 75.01 76.51 0.000049 0.30 40.96 29.41 0.07

Trib 2 4501    10yr 13.53 74.21 76.65 75.11 76.66 0.000054 0.33 45.37 30.10 0.07

Trib 2 4501    25yr 14.72 74.21 76.79 75.16 76.80 0.000050 0.34 49.69 30.75 0.07

Trib 2 4501    50yr 15.59 74.21 76.91 75.19 76.91 0.000047 0.34 53.32 31.48 0.07

Trib 2 4501    100y 16.46 74.21 77.13 75.23 77.14 0.000038 0.32 60.65 35.85 0.06

Trib 2 4501    100yr-NC 20.58 74.21 77.43 75.39 77.44 0.000039 0.35 72.49 42.27 0.07

Trib 2 4501    Hazel 19.45 74.21 77.26 75.35 77.27 0.000044 0.36 65.41 40.05 0.07

Trib 2 4501    350yr-NC 25.70 74.21 77.87 75.58 77.87 0.000033 0.36 113.26 83.84 0.06

Trib 2 4500    2yr 7.27 74.20 76.30 74.61 76.30 0.000021 0.19 41.15 30.10 0.04

Trib 2 4500    5yr 11.28 74.20 76.50 74.73 76.51 0.000034 0.26 47.34 31.21 0.06

Trib 2 4500    10yr 13.53 74.20 76.65 74.78 76.65 0.000038 0.29 52.03 31.98 0.06

Trib 2 4500    25yr 14.72 74.20 76.79 74.81 76.80 0.000036 0.29 56.61 32.55 0.06

Trib 2 4500    50yr 15.59 74.20 76.91 74.83 76.91 0.000034 0.29 60.44 33.12 0.06

Trib 2 4500    100y 16.46 74.20 77.13 74.85 77.14 0.000027 0.28 68.24 37.08 0.06

Trib 2 4500    100yr-NC 20.58 74.20 77.43 74.92 77.44 0.000029 0.31 80.14 43.00 0.06

Trib 2 4500    Hazel 19.45 74.20 77.26 74.90 77.27 0.000032 0.31 73.04 38.05 0.06

Trib 2 4500    350yr-NC 25.70 74.20 77.87 75.01 77.87 0.000026 0.32 119.93 85.27 0.06

Reach 2 1851    2yr 16.10 74.19 76.27 76.30 0.000451 0.81 21.21 16.19 0.20

Reach 2 1851    5yr 26.14 74.19 76.43 76.50 0.000851 1.18 23.91 17.07 0.28

Reach 2 1851    10yr 33.03 74.19 76.55 76.65 0.001081 1.39 26.00 20.79 0.32

Reach 2 1851    25yr 39.13 74.19 76.67 76.79 0.001227 1.54 28.14 22.87 0.35

Reach 2 1851    50yr 44.00 74.19 76.77 76.90 0.001310 1.65 30.00 24.52 0.36

Reach 2 1851    100y 48.72 74.19 76.99 77.12 0.001121 1.63 34.90 34.37 0.34

Reach 2 1851    100yr-NC 59.93 74.19 77.27 77.42 0.001129 1.77 42.28 51.95 0.35

Reach 2 1851    Hazel 50.90 74.19 77.13 77.25 0.000996 1.60 38.37 43.06 0.33

Reach 2 1851    350yr-NC 77.71 74.19 77.68 77.86 0.001089 1.92 56.47 83.35 0.35

Reach 2 1774    2yr 16.10 74.15 76.24 76.27 0.000390 0.79 28.92 28.38 0.19

Reach 2 1774    5yr 26.14 74.15 76.38 76.43 0.000750 1.15 32.92 30.45 0.27

Reach 2 1774    10yr 33.03 74.15 76.48 76.56 0.000956 1.35 36.10 32.50 0.31

Reach 2 1774    25yr 39.13 74.15 76.60 76.69 0.001073 1.48 39.56 34.33 0.33

Reach 2 1774    50yr 44.00 74.15 76.69 76.80 0.001129 1.57 42.67 35.92 0.34

Reach 2 1774    100y 48.72 74.15 76.94 77.04 0.000912 1.52 51.19 45.59 0.31

Reach 2 1774    100yr-NC 59.93 74.15 77.23 77.33 0.000859 1.59 65.04 89.56 0.31

Reach 2 1774    Hazel 50.90 74.15 77.09 77.17 0.000796 1.48 57.37 69.24 0.30

Reach 2 1774    350yr-NC 77.71 74.15 77.67 77.77 0.000712 1.60 90.10 105.44 0.29

Reach 2 1716    2yr 16.10 74.11 76.23 76.24 0.000280 0.63 37.66 32.64 0.16

Reach 2 1716    5yr 26.14 74.11 76.35 76.39 0.000546 0.93 41.88 33.24 0.23

Reach 2 1716    10yr 33.03 74.11 76.46 76.50 0.000698 1.09 45.32 33.79 0.26

Reach 2 1716    25yr 39.13 74.11 76.57 76.62 0.000780 1.20 49.10 34.38 0.28

Reach 2 1716    50yr 44.00 74.11 76.67 76.73 0.000816 1.27 52.48 34.90 0.29

Reach 2 1716    100y 48.72 74.11 76.92 76.98 0.000635 1.22 61.67 36.41 0.26

Reach 2 1716    100yr-NC 59.93 74.11 77.22 77.28 0.000609 1.29 72.61 54.26 0.26

Reach 2 1716    Hazel 50.90 74.11 77.07 77.13 0.000545 1.18 67.20 41.41 0.24

Reach 2 1716    350yr-NC 77.71 74.11 77.65 77.72 0.000570 1.39 90.36 76.36 0.26

Reach 2 1627    2yr 16.10 74.04 76.21 76.22 0.000178 0.52 53.98 51.91 0.13



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 2 1627    5yr 26.14 74.04 76.32 76.35 0.000356 0.78 59.96 52.94 0.19

Reach 2 1627    10yr 33.03 74.04 76.42 76.45 0.000460 0.91 65.03 54.08 0.21

Reach 2 1627    25yr 39.13 74.04 76.53 76.56 0.000517 1.00 70.93 55.71 0.23

Reach 2 1627    50yr 44.00 74.04 76.62 76.66 0.000542 1.06 76.45 58.00 0.23

Reach 2 1627    100y 48.72 74.04 76.90 76.93 0.000399 0.99 93.18 65.38 0.21

Reach 2 1627    100yr-NC 59.93 74.04 77.20 77.23 0.000360 1.01 113.07 67.02 0.20

Reach 2 1627    Hazel 50.90 74.04 77.05 77.08 0.000330 0.94 103.52 66.55 0.19

Reach 2 1627    350yr-NC 77.71 74.04 77.64 77.67 0.000321 1.06 143.79 71.25 0.19

Reach 2 1550    2yr 16.10 74.00 76.20 76.21 0.000143 0.49 61.06 51.96 0.12

Reach 2 1550    5yr 26.14 74.00 76.31 76.32 0.000297 0.74 66.50 52.60 0.17

Reach 2 1550    10yr 33.03 74.00 76.39 76.42 0.000399 0.88 71.22 54.55 0.20

Reach 2 1550    25yr 39.13 74.00 76.50 76.53 0.000460 0.98 76.98 56.80 0.22

Reach 2 1550    50yr 44.00 74.00 76.59 76.63 0.000501 1.05 82.60 61.20 0.23

Reach 2 1550    100y 48.72 74.00 76.87 76.90 0.000364 0.98 101.18 69.86 0.20

Reach 2 1550    100yr-NC 59.93 74.00 77.17 77.20 0.000331 1.01 123.99 79.77 0.19

Reach 2 1550    Hazel 50.90 74.00 77.03 77.06 0.000302 0.93 112.97 76.24 0.18

Reach 2 1550    350yr-NC 77.71 74.00 77.62 77.65 0.000281 1.03 161.40 85.87 0.18

Reach 2 1500    2yr 16.10 73.95 76.20 75.06 76.20 0.000088 0.39 85.00 73.47 0.09

Reach 2 1500    5yr 26.14 73.95 76.30 75.24 76.31 0.000185 0.58 92.57 76.93 0.14

Reach 2 1500    10yr 33.03 73.95 76.38 75.32 76.40 0.000242 0.69 99.28 77.98 0.16

Reach 2 1500    25yr 39.13 73.95 76.49 75.38 76.50 0.000272 0.75 107.41 79.17 0.17

Reach 2 1500    50yr 44.00 73.95 76.58 75.42 76.60 0.000283 0.79 115.00 80.39 0.17

Reach 2 1500    100y 48.72 73.95 76.87 75.46 76.88 0.000204 0.73 138.46 84.29 0.15

Reach 2 1500    100yr-NC 59.93 73.95 77.17 75.55 77.19 0.000190 0.76 166.67 98.63 0.15

Reach 2 1500    Hazel 50.90 73.95 77.03 75.48 77.04 0.000173 0.70 152.95 94.71 0.14

Reach 2 1500    350yr-NC 77.71 73.95 77.62 75.66 77.64 0.000160 0.78 219.66 128.92 0.14

Reach 1 1286    2yr 16.46 73.98 76.20 76.20 0.000072 0.34 110.25 95.48 0.08

Reach 1 1286    5yr 26.72 73.98 76.30 76.31 0.000146 0.51 120.04 97.40 0.12

Reach 1 1286    10yr 33.62 73.98 76.39 76.40 0.000190 0.60 128.61 107.86 0.14

Reach 1 1286    25yr 40.38 73.98 76.49 76.50 0.000217 0.66 138.96 125.01 0.15

Reach 1 1286    50yr 45.45 73.98 76.59 76.60 0.000226 0.70 148.83 133.31 0.15

Reach 1 1286    100y 49.27 73.98 76.87 76.88 0.000151 0.62 178.81 162.40 0.13

Reach 1 1286    100yr-NC 65.84 73.98 77.18 77.18 0.000161 0.69 211.71 185.35 0.13

Reach 1 1286    Hazel 59.36 73.98 77.03 77.04 0.000166 0.68 196.03 175.31 0.14

Reach 1 1286    350yr-NC 85.43 73.98 77.63 77.63 0.000140 0.72 265.50 241.89 0.13

Reach 1 1267    2yr 16.46 73.86 76.19 75.02 76.20 0.000145 0.50 56.28 84.18 0.12

Reach 1 1267    5yr 26.72 73.86 76.28 75.21 76.30 0.000316 0.76 59.81 84.95 0.18

Reach 1 1267    10yr 33.62 73.86 76.36 75.29 76.39 0.000428 0.91 62.90 87.04 0.21

Reach 1 1267    25yr 40.38 73.86 76.45 75.37 76.49 0.000515 1.03 66.65 105.74 0.23

Reach 1 1267    50yr 45.45 73.86 76.55 75.42 76.58 0.000555 1.10 70.19 117.54 0.24

Reach 1 1267    100y 49.27 73.86 76.84 75.46 76.87 0.000406 1.02 81.57 136.26 0.21

Reach 1 1267    100yr-NC 65.84 73.86 77.12 75.61 77.17 0.000479 1.20 92.88 168.44 0.23

Reach 1 1267    Hazel 59.36 73.86 76.99 75.55 77.03 0.000472 1.15 87.45 157.71 0.23

Reach 1 1267    350yr-NC 85.43 73.86 77.60 75.76 77.60 0.000304 1.06 177.15 255.54 0.19

Reach 1 1249    Bridge

Reach 1 1233    2yr 16.46 73.75 76.15 74.83 76.17 0.000205 0.62 32.48 93.21 0.14

Reach 1 1233    5yr 26.72 73.75 76.18 75.06 76.23 0.000509 0.99 33.14 93.81 0.23

Reach 1 1233    10yr 33.62 73.75 76.21 75.19 76.28 0.000768 1.22 33.69 95.41 0.28

Reach 1 1233    25yr 40.38 73.75 76.25 75.30 76.34 0.001037 1.44 34.47 96.79 0.33

Reach 1 1233    50yr 45.45 73.75 76.30 75.37 76.41 0.001207 1.58 35.50 98.10 0.35

Reach 1 1233    100y 49.27 73.75 76.36 75.42 76.48 0.001279 1.66 36.84 99.40 0.36

Reach 1 1233    100yr-NC 65.84 73.75 76.54 75.64 76.73 0.001707 2.02 41.02 104.60 0.43

Reach 1 1233    Hazel 59.36 73.75 76.53 75.56 76.68 0.001413 1.83 40.74 103.95 0.39

Reach 1 1233    350yr-NC 85.43 73.75 76.60 75.87 76.89 0.002640 2.56 42.42 106.70 0.53

Reach 1 1221    2yr 15.10 73.75 76.16 76.16 0.000031 0.25 107.00 84.93 0.06

Reach 1 1221    5yr 21.96 73.75 76.20 76.21 0.000061 0.36 110.64 86.55 0.08

Reach 1 1221    10yr 26.72 73.75 76.24 76.24 0.000084 0.43 113.79 88.74 0.09

Reach 1 1221    25yr 31.94 73.75 76.29 76.29 0.000109 0.49 118.07 90.51 0.11

Reach 1 1221    50yr 37.25 73.75 76.34 76.35 0.000133 0.55 123.20 92.30 0.12

Reach 1 1221    100y 42.61 73.75 76.41 76.42 0.000154 0.61 129.43 96.33 0.13

Reach 1 1221    100yr-NC 61.61 73.75 76.61 76.63 0.000234 0.79 149.91 102.45 0.16

Reach 1 1221    Hazel 58.55 73.75 76.59 76.61 0.000221 0.77 147.27 101.89 0.16

Reach 1 1221    350yr-NC 75.94 73.75 76.72 76.74 0.000297 0.92 160.76 104.43 0.18

Reach 1 1139    2yr 15.10 73.72 76.16 76.16 0.000035 0.29 82.74 65.27 0.06

Reach 1 1139    5yr 21.96 73.72 76.19 76.20 0.000069 0.41 85.29 66.12 0.09

Reach 1 1139    10yr 26.72 73.72 76.23 76.24 0.000097 0.49 87.47 66.71 0.10

Reach 1 1139    25yr 31.94 73.72 76.27 76.28 0.000127 0.57 90.46 67.49 0.12

Reach 1 1139    50yr 37.25 73.72 76.32 76.34 0.000158 0.64 94.04 68.49 0.13

Reach 1 1139    100y 42.61 73.72 76.39 76.41 0.000185 0.71 98.36 69.08 0.14

Reach 1 1139    100yr-NC 61.61 73.72 76.58 76.61 0.000283 0.92 111.98 72.08 0.18

Reach 1 1139    Hazel 58.55 73.72 76.56 76.59 0.000264 0.88 110.29 71.10 0.17



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 1 1139    350yr-NC 75.94 73.72 76.68 76.72 0.000374 1.08 118.86 74.49 0.21

Reach 1 1058    2yr 15.10 73.69 76.16 76.16 0.000011 0.17 112.59 64.13 0.04

Reach 1 1058    5yr 21.96 73.69 76.19 76.20 0.000023 0.25 115.08 64.41 0.05

Reach 1 1058    10yr 26.72 73.69 76.23 76.23 0.000032 0.29 117.21 64.66 0.06

Reach 1 1058    25yr 31.94 73.69 76.27 76.28 0.000043 0.34 120.09 64.99 0.07

Reach 1 1058    50yr 37.25 73.69 76.32 76.33 0.000054 0.39 123.51 65.35 0.08

Reach 1 1058    100y 42.61 73.69 76.39 76.40 0.000065 0.43 127.63 65.75 0.09

Reach 1 1058    100yr-NC 61.61 73.69 76.58 76.60 0.000104 0.58 140.50 67.45 0.11

Reach 1 1058    Hazel 58.55 73.69 76.56 76.57 0.000097 0.55 138.91 67.17 0.11

Reach 1 1058    350yr-NC 75.94 73.69 76.67 76.70 0.000140 0.68 146.86 68.55 0.13

Reach 1 934     2yr 15.10 73.69 76.16 76.16 0.000003 0.09 202.30 148.46 0.02

Reach 1 934     5yr 21.96 73.69 76.19 76.20 0.000007 0.13 208.15 154.35 0.03

Reach 1 934     10yr 26.72 73.69 76.23 76.23 0.000009 0.16 213.33 160.36 0.03

Reach 1 934     25yr 31.94 73.69 76.27 76.27 0.000013 0.19 220.65 168.35 0.04

Reach 1 934     50yr 37.25 73.69 76.32 76.33 0.000016 0.21 229.69 176.65 0.04

Reach 1 934     100y 42.61 73.69 76.39 76.39 0.000019 0.24 241.21 187.86 0.05

Reach 1 934     100yr-NC 61.61 73.69 76.58 76.59 0.000030 0.31 281.72 221.19 0.06

Reach 1 934     Hazel 58.55 73.69 76.56 76.56 0.000028 0.30 276.47 220.71 0.06

Reach 1 934     350yr-NC 75.94 73.69 76.68 76.68 0.000040 0.37 302.79 223.88 0.07

Reach 1 851     2yr 15.10 73.75 76.16 76.16 0.000002 0.07 289.00 171.30 0.01

Reach 1 851     5yr 21.96 73.75 76.19 76.19 0.000003 0.09 295.65 171.97 0.02

Reach 1 851     10yr 26.72 73.75 76.23 76.23 0.000005 0.11 301.30 172.50 0.02

Reach 1 851     25yr 31.94 73.75 76.27 76.27 0.000006 0.13 308.99 173.51 0.03

Reach 1 851     50yr 37.25 73.75 76.32 76.33 0.000008 0.15 318.16 174.73 0.03

Reach 1 851     100y 42.61 73.75 76.39 76.39 0.000010 0.17 329.18 175.66 0.03

Reach 1 851     100yr-NC 61.61 73.75 76.58 76.58 0.000015 0.22 363.43 176.82 0.04

Reach 1 851     Hazel 58.55 73.75 76.56 76.56 0.000014 0.21 359.24 176.74 0.04

Reach 1 851     350yr-NC 75.94 73.75 76.68 76.68 0.000021 0.26 380.16 177.12 0.05

Reach 1 696     2yr 15.10 73.75 76.16 76.16 0.000001 0.04 556.09 352.29 0.01

Reach 1 696     5yr 21.96 73.75 76.19 76.19 0.000001 0.05 569.75 354.01 0.01

Reach 1 696     10yr 26.72 73.75 76.23 76.23 0.000002 0.06 581.38 355.59 0.01

Reach 1 696     25yr 31.94 73.75 76.27 76.27 0.000002 0.08 597.21 357.56 0.02

Reach 1 696     50yr 37.25 73.75 76.32 76.32 0.000003 0.09 616.18 362.62 0.02

Reach 1 696     100y 42.61 73.75 76.39 76.39 0.000003 0.10 639.03 364.46 0.02

Reach 1 696     100yr-NC 61.61 73.75 76.58 76.58 0.000005 0.13 710.42 370.23 0.02

Reach 1 696     Hazel 58.55 73.75 76.56 76.56 0.000005 0.12 701.65 369.69 0.02

Reach 1 696     350yr-NC 75.94 73.75 76.68 76.68 0.000007 0.15 745.60 378.96 0.03

Reach 1 610     2yr 15.10 73.75 76.16 76.16 0.000000 0.04 625.80 401.21 0.01

Reach 1 610     5yr 21.96 73.75 76.19 76.19 0.000001 0.05 641.25 401.88 0.01

Reach 1 610     10yr 26.72 73.75 76.23 76.23 0.000001 0.06 654.37 402.37 0.01

Reach 1 610     25yr 31.94 73.75 76.27 76.27 0.000002 0.07 672.16 403.06 0.01

Reach 1 610     50yr 37.25 73.75 76.32 76.32 0.000002 0.08 693.26 403.97 0.02

Reach 1 610     100y 42.61 73.75 76.39 76.39 0.000003 0.09 718.52 405.08 0.02

Reach 1 610     100yr-NC 61.61 73.75 76.58 76.58 0.000004 0.12 796.79 425.02 0.02

Reach 1 610     Hazel 58.55 73.75 76.56 76.56 0.000004 0.11 787.22 422.50 0.02

Reach 1 610     350yr-NC 75.94 73.75 76.67 76.68 0.000006 0.14 834.97 435.22 0.03

Reach 1 495     2yr 15.10 73.72 76.16 76.16 0.000001 0.06 533.28 358.68 0.01

Reach 1 495     5yr 21.96 73.72 76.19 76.19 0.000002 0.08 547.07 358.87 0.02

Reach 1 495     10yr 26.72 73.72 76.23 76.23 0.000003 0.10 558.78 359.04 0.02

Reach 1 495     25yr 31.94 73.72 76.27 76.27 0.000004 0.11 574.66 359.28 0.02

Reach 1 495     50yr 37.25 73.72 76.32 76.32 0.000006 0.13 593.50 361.81 0.03

Reach 1 495     100y 42.61 73.72 76.39 76.39 0.000007 0.14 616.08 365.98 0.03

Reach 1 495     100yr-NC 61.61 73.72 76.58 76.58 0.000010 0.18 687.07 387.10 0.03

Reach 1 495     Hazel 58.55 73.72 76.56 76.56 0.000009 0.17 678.34 385.26 0.03

Reach 1 495     350yr-NC 75.94 73.72 76.67 76.67 0.000013 0.21 722.14 395.53 0.04

Reach 1 302     2yr 15.10 73.75 76.15 76.15 0.000006 0.12 144.84 387.70 0.03

Reach 1 302     5yr 21.96 73.75 76.19 76.19 0.000012 0.17 148.55 398.70 0.04

Reach 1 302     10yr 26.72 73.75 76.22 76.22 0.000018 0.22 158.47 416.04 0.04

Reach 1 302     25yr 31.94 73.75 76.26 76.27 0.000024 0.25 176.56 428.77 0.05

Reach 1 302     50yr 37.25 73.75 76.32 76.32 0.000028 0.28 198.74 438.25 0.06

Reach 1 302     100y 42.61 73.75 76.38 76.38 0.000032 0.30 226.23 469.35 0.06

Reach 1 302     100yr-NC 61.61 73.75 76.57 76.57 0.000040 0.36 315.81 503.58 0.07

Reach 1 302     Hazel 58.55 73.75 76.55 76.55 0.000039 0.35 304.84 496.26 0.07

Reach 1 302     350yr-NC 75.94 73.75 76.66 76.67 0.000048 0.40 360.70 545.19 0.08

Reach 1 77      2yr 15.10 73.78 76.15 74.04 76.15 0.000008 0.14 124.62 98.42 0.03

Reach 1 77      5yr 21.96 73.78 76.19 74.11 76.19 0.000016 0.20 127.17 105.24 0.04

Reach 1 77      10yr 26.72 73.78 76.22 74.15 76.22 0.000022 0.24 129.36 109.32 0.05

Reach 1 77      25yr 31.94 73.78 76.26 74.20 76.27 0.000030 0.28 132.37 112.21 0.06

Reach 1 77      50yr 37.25 73.78 76.31 74.24 76.32 0.000038 0.32 136.00 121.15 0.06

Reach 1 77      100y 42.61 73.78 76.37 74.28 76.38 0.000045 0.36 140.40 130.19 0.07

Reach 1 77      100yr-NC 61.61 73.78 76.56 74.42 76.57 0.000075 0.48 154.90 154.17 0.09
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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)  

Reach 1 77      Hazel 58.55 73.78 76.54 74.40 76.55 0.000069 0.46 153.07 151.91 0.09

Reach 1 77      350yr-NC 75.94 73.78 76.65 74.51 76.66 0.000103 0.58 163.89 205.11 0.11

Reach 1 50      2yr 15.10 73.78 76.15 74.23 76.15 0.000027 0.25 81.06 56.65 0.05

Reach 1 50      5yr 21.96 73.78 76.18 74.35 76.19 0.000053 0.36 82.97 56.83 0.08

Reach 1 50      10yr 26.72 73.78 76.21 74.42 76.22 0.000075 0.43 84.60 56.99 0.09

Reach 1 50      25yr 31.94 73.78 76.25 74.50 76.26 0.000100 0.50 86.86 57.19 0.10

Reach 1 50      50yr 37.25 73.78 76.30 74.57 76.31 0.000126 0.57 89.59 57.44 0.12

Reach 1 50      100y 42.61 73.78 76.36 74.64 76.37 0.000149 0.63 92.94 57.74 0.13

Reach 1 50      100yr-NC 61.61 73.78 76.54 74.88 76.56 0.000228 0.82 111.89 161.22 0.16

Reach 1 50      Hazel 58.55 73.78 76.51 74.85 76.54 0.000215 0.79 108.51 159.24 0.16

Reach 1 50      350yr-NC 75.94 73.78 76.62 75.02 76.66 0.000288 0.94 125.38 169.01 0.18

Reach 1 32.5    Bridge

Reach 1 20      2yr 15.10 73.67 76.12 74.01 76.12 0.000003 0.09 167.47 98.75 0.02

Reach 1 20      5yr 21.96 73.67 76.12 74.10 76.12 0.000007 0.14 167.49 98.77 0.03

Reach 1 20      10yr 26.72 73.67 76.12 74.16 76.12 0.000011 0.17 167.52 98.78 0.03

Reach 1 20      25yr 31.94 73.67 76.12 74.22 76.12 0.000015 0.20 167.55 98.80 0.04

Reach 1 20      50yr 37.25 73.67 76.12 74.28 76.12 0.000021 0.23 167.58 98.82 0.05

Reach 1 20      100y 42.61 73.67 76.12 74.34 76.13 0.000027 0.26 167.63 98.84 0.05

Reach 1 20      100yr-NC 61.61 73.67 76.12 74.51 76.13 0.000056 0.38 167.83 98.95 0.08

Reach 1 20      Hazel 58.55 73.67 76.12 74.49 76.13 0.000051 0.36 167.79 98.93 0.08

Reach 1 20      350yr-NC 75.94 73.67 76.13 74.63 76.14 0.000085 0.47 168.03 99.06 0.10

Reach 1 0       2yr 15.10 73.66 76.12 73.87 76.12 0.000004 0.11 155.32 122.28 0.02

Reach 1 0       5yr 21.96 73.66 76.12 73.93 76.12 0.000009 0.15 155.32 122.28 0.03

Reach 1 0       10yr 26.72 73.66 76.12 73.97 76.12 0.000013 0.19 155.32 122.28 0.04

Reach 1 0       25yr 31.94 73.66 76.12 74.00 76.12 0.000019 0.22 155.32 122.28 0.05

Reach 1 0       50yr 37.25 73.66 76.12 74.04 76.12 0.000026 0.26 155.32 122.28 0.05

Reach 1 0       100y 42.61 73.66 76.12 74.07 76.12 0.000034 0.30 155.32 122.28 0.06

Reach 1 0       100yr-NC 61.61 73.66 76.12 74.19 76.13 0.000071 0.43 155.32 122.28 0.09

Reach 1 0       Hazel 58.55 73.66 76.12 74.17 76.13 0.000064 0.41 155.32 122.28 0.08

Reach 1 0       350yr-NC 75.94 73.66 76.12 74.26 76.13 0.000108 0.53 155.32 122.28 0.11
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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)  

Reach 1 696     100yr-NC 61.61 73.75 76.58 76.58 0.000005 0.13 710.42 370.23 0.02

Reach 1 696     Hazel 58.55 73.75 76.56 76.56 0.000005 0.12 701.65 369.69 0.02

Reach 1 696     HazelCC 71.38 73.75 76.65 76.65 0.000006 0.14 735.36 371.87 0.03

Reach 1 696     350yr-NC 75.94 73.75 76.68 76.68 0.000007 0.15 745.60 378.96 0.03

Reach 1 610     2yr 15.10 73.75 76.16 76.16 0.000000 0.04 625.80 401.21 0.01

Reach 1 610     5yr 21.96 73.75 76.19 76.19 0.000001 0.05 641.25 401.88 0.01

Reach 1 610     10yr 26.72 73.75 76.23 76.23 0.000001 0.06 654.37 402.37 0.01

Reach 1 610     25yr 31.94 73.75 76.27 76.27 0.000002 0.07 672.16 403.06 0.01

Reach 1 610     50yr 37.25 73.75 76.32 76.32 0.000002 0.08 693.26 403.97 0.02

Reach 1 610     100y 42.61 73.75 76.39 76.39 0.000003 0.09 718.52 405.08 0.02

Reach 1 610     100yr-NC 61.61 73.75 76.58 76.58 0.000004 0.12 796.79 425.02 0.02

Reach 1 610     Hazel 58.55 73.75 76.56 76.56 0.000004 0.11 787.22 422.50 0.02

Reach 1 610     HazelCC 71.38 73.75 76.65 76.65 0.000005 0.13 823.96 433.71 0.02

Reach 1 610     350yr-NC 75.94 73.75 76.67 76.68 0.000006 0.14 834.97 435.22 0.03

Reach 1 495     2yr 15.10 73.72 76.16 76.16 0.000001 0.06 533.28 358.68 0.01

Reach 1 495     5yr 21.96 73.72 76.19 76.19 0.000002 0.08 547.07 358.87 0.02

Reach 1 495     10yr 26.72 73.72 76.23 76.23 0.000003 0.10 558.78 359.04 0.02

Reach 1 495     25yr 31.94 73.72 76.27 76.27 0.000004 0.11 574.66 359.28 0.02

Reach 1 495     50yr 37.25 73.72 76.32 76.32 0.000006 0.13 593.50 361.81 0.03

Reach 1 495     100y 42.61 73.72 76.39 76.39 0.000007 0.14 616.08 365.98 0.03

Reach 1 495     100yr-NC 61.61 73.72 76.58 76.58 0.000010 0.18 687.07 387.10 0.03

Reach 1 495     Hazel 58.55 73.72 76.56 76.56 0.000009 0.17 678.34 385.26 0.03

Reach 1 495     HazelCC 71.38 73.72 76.65 76.65 0.000012 0.20 711.98 393.68 0.04

Reach 1 495     350yr-NC 75.94 73.72 76.67 76.67 0.000013 0.21 722.14 395.53 0.04

Reach 1 302     2yr 15.10 73.75 76.15 76.15 0.000006 0.12 144.84 387.70 0.03

Reach 1 302     5yr 21.96 73.75 76.19 76.19 0.000012 0.17 148.55 398.70 0.04

Reach 1 302     10yr 26.72 73.75 76.22 76.22 0.000018 0.22 158.47 416.04 0.04

Reach 1 302     25yr 31.94 73.75 76.26 76.27 0.000024 0.25 176.56 428.77 0.05

Reach 1 302     50yr 37.25 73.75 76.32 76.32 0.000028 0.28 198.74 438.25 0.06

Reach 1 302     100y 42.61 73.75 76.38 76.38 0.000032 0.30 226.23 469.35 0.06

Reach 1 302     100yr-NC 61.61 73.75 76.57 76.57 0.000040 0.36 315.81 503.58 0.07

Reach 1 302     Hazel 58.55 73.75 76.55 76.55 0.000039 0.35 304.84 496.26 0.07

Reach 1 302     HazelCC 71.38 73.75 76.63 76.64 0.000046 0.39 347.48 521.41 0.07

Reach 1 302     350yr-NC 75.94 73.75 76.66 76.67 0.000048 0.40 360.70 545.19 0.08

Reach 1 77      2yr 15.10 73.78 76.15 74.04 76.15 0.000008 0.14 124.62 98.42 0.03

Reach 1 77      5yr 21.96 73.78 76.19 74.11 76.19 0.000016 0.20 127.17 105.24 0.04

Reach 1 77      10yr 26.72 73.78 76.22 74.15 76.22 0.000022 0.24 129.36 109.32 0.05

Reach 1 77      25yr 31.94 73.78 76.26 74.20 76.27 0.000030 0.28 132.37 112.21 0.06

Reach 1 77      50yr 37.25 73.78 76.31 74.24 76.32 0.000038 0.32 136.00 121.15 0.06

Reach 1 77      100y 42.61 73.78 76.37 74.28 76.38 0.000045 0.36 140.40 130.19 0.07

Reach 1 77      100yr-NC 61.61 73.78 76.56 74.42 76.57 0.000075 0.48 154.90 154.17 0.09

Reach 1 77      Hazel 58.55 73.78 76.54 74.40 76.55 0.000069 0.46 153.07 151.91 0.09

Reach 1 77      HazelCC 71.38 73.78 76.62 74.49 76.64 0.000094 0.55 161.46 192.72 0.10

Reach 1 77      350yr-NC 75.94 73.78 76.65 74.51 76.66 0.000103 0.58 163.89 205.11 0.11

Reach 1 50      2yr 15.10 73.78 76.15 74.23 76.15 0.000027 0.25 81.06 56.65 0.05

Reach 1 50      5yr 21.96 73.78 76.18 74.35 76.19 0.000053 0.36 82.97 56.83 0.08

Reach 1 50      10yr 26.72 73.78 76.21 74.42 76.22 0.000075 0.43 84.60 56.99 0.09

Reach 1 50      25yr 31.94 73.78 76.25 74.50 76.26 0.000100 0.50 86.86 57.19 0.10

Reach 1 50      50yr 37.25 73.78 76.30 74.57 76.31 0.000126 0.57 89.59 57.44 0.12

Reach 1 50      100y 42.61 73.78 76.36 74.64 76.37 0.000149 0.63 92.94 57.74 0.13

Reach 1 50      100yr-NC 61.61 73.78 76.54 74.88 76.56 0.000228 0.82 111.89 161.22 0.16

Reach 1 50      Hazel 58.55 73.78 76.51 74.85 76.54 0.000215 0.79 108.51 159.24 0.16

Reach 1 50      HazelCC 71.38 73.78 76.60 74.97 76.63 0.000268 0.90 121.50 165.59 0.18

Reach 1 50      350yr-NC 75.94 73.78 76.62 75.02 76.66 0.000288 0.94 125.38 169.01 0.18

Reach 1 32.5    Bridge

Reach 1 20      2yr 15.10 73.67 76.12 74.01 76.12 0.000003 0.09 167.47 98.75 0.02

Reach 1 20      5yr 21.96 73.67 76.12 74.10 76.12 0.000007 0.14 167.49 98.77 0.03

Reach 1 20      10yr 26.72 73.67 76.12 74.16 76.12 0.000011 0.17 167.52 98.78 0.03

Reach 1 20      25yr 31.94 73.67 76.12 74.22 76.12 0.000015 0.20 167.55 98.80 0.04

Reach 1 20      50yr 37.25 73.67 76.12 74.28 76.12 0.000021 0.23 167.58 98.82 0.05

Reach 1 20      100y 42.61 73.67 76.12 74.34 76.13 0.000027 0.26 167.63 98.84 0.05

Reach 1 20      100yr-NC 61.61 73.67 76.12 74.51 76.13 0.000056 0.38 167.83 98.95 0.08

Reach 1 20      Hazel 58.55 73.67 76.12 74.49 76.13 0.000051 0.36 167.79 98.93 0.08

Reach 1 20      HazelCC 71.38 73.67 76.13 74.59 76.14 0.000075 0.44 167.96 99.02 0.09

Reach 1 20      350yr-NC 75.94 73.67 76.13 74.63 76.14 0.000085 0.47 168.03 99.06 0.10

Reach 1 0       2yr 15.10 73.66 76.12 73.87 76.12 0.000004 0.11 155.32 122.28 0.02

Reach 1 0       5yr 21.96 73.66 76.12 73.93 76.12 0.000009 0.15 155.32 122.28 0.03

Reach 1 0       10yr 26.72 73.66 76.12 73.97 76.12 0.000013 0.19 155.32 122.28 0.04

Reach 1 0       25yr 31.94 73.66 76.12 74.00 76.12 0.000019 0.22 155.32 122.28 0.05

Reach 1 0       50yr 37.25 73.66 76.12 74.04 76.12 0.000026 0.26 155.32 122.28 0.05

Reach 1 0       100y 42.61 73.66 76.12 74.07 76.12 0.000034 0.30 155.32 122.28 0.06



HEC-RAS  Plan: v1.0 Ex Final (Continued)

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)  

Reach 1 0       100yr-NC 61.61 73.66 76.12 74.19 76.13 0.000071 0.43 155.32 122.28 0.09

Reach 1 0       Hazel 58.55 73.66 76.12 74.17 76.13 0.000064 0.41 155.32 122.28 0.08

Reach 1 0       HazelCC 71.38 73.66 76.12 74.24 76.13 0.000095 0.50 155.32 122.28 0.10

Reach 1 0       350yr-NC 75.94 73.66 76.12 74.26 76.13 0.000108 0.53 155.32 122.28 0.11
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TABLE E.1 Overtopped and Submerged Structures

Toronto and Region Conservation Authority - Frenchman's Bay Hydraulic Model

2-year 5-year 10-year 25-year 50-year 100-year 100-yearNC 350yr-NC Regional

Fre_01 Pine Creek Reach 3 4614.17 Lynn Heights Drive Culvert 119.07 118.28 Regional No Overtopping 117.19 117.31 117.39 117.48 117.71 117.79 117.85 118.21 118.85

Fre_02 Pine Creek Reach 3 3539.25 Finch Avenue (East) Culvert 99.14 95.94 350yr No Overtopping 94.62 94.8 94.92 95.1 95.46 95.61 95.77 96.41 97.6

Fre_04 Pine Creek Reach 2 2868 Dixie Road Culvert 89.33 89.00 25yr 50yr 88.2 88.63 88.92 89.26 89.42 89.5 89.57 89.71 89.71

Fre_05 Pine Creek Reach 1 2705.15 Kitley Avenue Culvert 88.22 87.20 350yr No Overtopping 86.06 86.35 86.46 86.58 86.68 86.78 87.01 87.69 87.5

Fre_06 Pine Creek Reach 1 2240.5 Glenanna Road Culvert 84.8 84.40 100yrNC Regional 83.43 83.63 83.78 83.96 84.09 84.21 84.5 87.16 85.21

Fre_07 Pine Creek Reach 1 1643.25 Kingston Road Culvert 83.08 82.69 100yr Regional 81.51 81.79 82.01 82.34 82.59 82.86 82.9 87.15 84.55

Fre_78, 

Fre_76, 

Fre_08

Pine Creek Reach 1 1069.7 Highway 401 Complex Culvert 87.07 81.00 5yr No Overtopping 80.72 81.13 81.49 81.92 82.21 82.48 81.39 87.15 84.5

Fre_09 Pine Creek Reach 1 525.35 Radom Street Culvert (Twin) 82.85 80.20 350yr No Overtopping 78.17 78.54 78.76 79 79.14 79.26 80.04 81.45 82.26

Fre_11 Pine Creek Reach 1 383.2 Pedestrian Bridge Culvert 79 77.08 100yrNC Regional 76.26 76.47 76.6 76.76 76.86 76.93 77.22 78.69 79.12

Fre_12 Krosno Creek Reach 3 3075.4 Bayly Street Culvert 82.08 81.37 2yr 10yr 81.46 82.08 82.2 82.29 82.34 82.39 82.42 82.49 82.2

Fre_13 Krosno Creek Reach 3 2802.7 Morden Lane Culvert 80.19 79.88 5yr 10yr 79.38 79.97 80.23 80.39 80.52 80.59 80.56 80.62 80.33

Fre_14 Krosno Creek Reach 3 2381.5 Reytan Boulevard Culvert 79 78.55 5yr Regional 78.25 78.72 78.84 78.94 78.96 78.97 79.02 79.11 78.95

Fre_15 Krosno Creek Reach 3 2258.9 Alyssum Street Culvert 78.16 75.91 2yr 5yr 77.88 78.35 78.47 78.56 78.58 78.56 78.59 78.74 78.59

Fre_16 Krosno Creek Reach 3 2139.7 Sandy Beach Road Culvert 77.5 76.87 2yr 5yr 77.04 77.63 77.74 77.83 77.91 77.97 78.06 78.21 77.9

Fre_18 Dunbarton Creek Reach 1 2831.5 Finch Avenue Culvert 115 111.70 25yr No Overtopping 111.22 111.5 111.67 111.89 112.09 112.41 112.63 114.84 112.57

Fre_19 Dunbarton Creek Reach 1 1817.6 Fairport Road Culvert 98.01 96.41 100yr No Overtopping 95.93 96.07 96.14 96.23 96.37 96.6 97.27 98.05 97.38

Fre_20 Dunbarton Creek Reach 1 907.03 Appleview Road Culvert 93.25 91.35 25yr 100yrNC 90.52 90.94 91.24 91.71 92.02 92.32 93.37 93.6 93.43

Fre_21 Dunbarton Creek Reach 1 473.1 Dunbarton Road Culvert 89.46 85.09 100yrNC No Overtopping 83.09 83.32 83.51 83.73 83.89 83.99 86.5 88.23 87.21

Fre_23 Dunbarton Creek Reach 1 328.9 Kingston Road Culvert 85.5 80.97 50yr 100yrNC 79.6 79.76 80.01 80.29 81.21 83.19 85.59 85.85 85.76

Fre_24, 

Fre_73 Dunbarton Creek Reach 1 189 Highway 401
Complex Culvert 84.57 78.95 25yr 100yrNC 78.5 78.74 78.9 79.51 81.04 82.89 84.58 84.78 84.71

Fre_25 Dunbarton Creek Reach 1 55.25 Bayly Street Culvert 77.57 76.25 5yr 100yrNC 76.21 76.33 76.45 76.77 77.11 77.49 77.8 77.93 77.88

Fre_27 Amberlea Creek Reach 3 1286 Kingston Road Culvert 98.62 95.66 2yr No Overtopping 96.68 97.05 97.2 97.38 97.51 97.69 97.24 97.82 96.63

Fre_28 Amberlea Creek Reach 3 1053.5 Hwy 401 Ramp NW Culvert 95.46 94.53 50yr No Overtopping 93.9 94.13 94.29 94.47 94.6 94.73 94.53 95.33 94.15

Fre_29 Amberlea Creek Reach 3 995.1 Hwy 401 Ramp NE Culvert 95.44 94.21 50yr No Overtopping 93.59 93.8 93.95 94.11 94.24 94.35 94.17 94.86 94.1

Fre_31 Amberlea Creek Trib 1 1204.4 Highway 401 Culvert 91.64 89.13 5yr No Overtopping 88.7 90.42 90.58 90.66 90.78 90.96 88.68 90.13 88.33

Fre_48 Amberlea Creek Trib 1 1091.74 CNR Culvert 92.15 87.17 2yr No Overtopping 88.39 90.14 90.27 90.34 90.44 90.59 88.21 89.87 86.87

Fre_33 Amberlea Creek Trib 1 1039.12 Bayly Street Culvert 88.77 86.27 2yr 5yr 87.61 88.78 88.79 88.79 88.81 88.83 87.49 88.57 86.35

Fre_34 Amberlea Creek Trib 2 1756.05 Sheppard Avenue Culvert 98.2 96.60 Regional Regional 95.56 95.75 95.82 95.9 95.98 96.25 96.58 98.73 98.64

Fre_35 Amberlea Creek Trib 2 1647.4 Kingston Road Culvert 97.95 93.22 10yr Regional 92.63 93.17 93.38 93.73 94.05 94.43 95.3 98.23 98.09

Fre_36 Amberlea Creek Reach 2 722.1 Highway 401 Culvert 94.11 89.47 25yr No Overtopping 88.58 89.09 89.16 89.53 89.72 89.53 91.05 94.25 94.02

Fre_70, 

Fre_37
Amberlea Creek Reach 2 560.1 Bayly Street Complex Culvert 89.22 87.85 50yr Regional 86.65 87.23 87.51 87.77 87.92 88.07 88.94 90.24 90.19

Fre_38 Krosno Creek Reach 1 1249 Sandy Beach Road Bridge 77.51 76.60 100yr No Overtopping 76.19 76.28 76.36 76.45 76.55 76.84 77.12 77.6 76.99

Fre_39 Krosno Creek Reach 1 32.5 Liverpool Road Bridge 76.46 75.85 2yr Regional 76.15 76.18 76.21 76.25 76.3 76.36 76.54 76.62 76.51

Fre_44 Krosno Creek Trib 2 4516 Sanitary Sewer Culvert 76.9 75.80 2yr 2yr 77.12 77.23 77.3 77.32 77.34 77.37 77.46 77.87 77.41

Fre_45 Krosno Creek Reach 3 2010 Sanitary Sewer Culvert 76.7 75.70 2yr 5yr 76.67 76.96 77.08 77.17 77.24 77.31 77.42 77.78 77.31

Fre_46 Dunbarton Creek Reach 1 404.88 CNR Culvert 94.17 84.64 100yrNC No Overtopping 82.34 82.68 82.95 83.26 83.47 83.58 86.13 87.23 86.61

Fre_47 Amberlea Creek Reach 3 1340.7 Driveway N of Kingston Rd Culvert 100.25 97.50 2yr No Overtopping 98.14 98.37 98.46 98.57 98.65 98.73 98.46 98.69 98.08

Fre_51 Krosno Creek Trib 2 4955.4 Utility Corridor Culvert 79.38 79.60 No Surcharge No Overtopping 78.29 78.55 78.85 78.92 78.97 79.02 79.26 79.47 79.12

Fre_52 Krosno Creek Trib 1 4337 Utility Corridor Culvert 79.7 79.60 10yr 25yr 79.13 79.37 79.7 79.84 79.82 79.86 79.87 79.92 79.51

Fre_54 Pine Creek Reach 1 1812 Pedestrian Bridge Pedestrian Bridge 83.75 83.65 Regional Regional 82.02 82.22 82.38 82.64 82.86 83.11 83.17 86.86 84.57

Fre_59 Pine Creek Trib 2 7356.5 driveway Culvert 106.16 104.85 100yrNC Regional 104.22 104.37 104.43 104.49 104.54 104.6 104.99 106.2 106.37

Fre_65 Pine Creek Trib 1-3 12452 Dixie Road Culvert 131.91 131.50 2yr 2yr 132 132.08 132.1 132.16 132.17 132.16 132.16 132.14 132.15

Fre_66 Pine Creek Trib 2 7178.7 Finch Avenue (West) Culvert 104.21 100.78 100yrNC No Overtopping 100.09 100.25 100.35 100.45 100.54 100.63 100.8 101.8 103.92

Fre_68 Pine Creek Trib 2 7690 Fairport Road Culvert 118.37 114.40 100yrNC Regional 113.53 113.61 113.66 113.72 113.79 114.07 114.61 115.77 118.43

Fre_77 Pine Creek Reach 5 5020.15 Fairport Road Culvert 120.74 119.40 50yr Regional 119.16 119.19 119.25 119.35 119.52 119.73 119.78 120.76 120.99

Fre_80 Pine Creek Trib 4 9061.5 Driveway Culvert 126.47 124.71 2yr No Overtopping 124.74 124.89 125.01 125.16 125.26 125.39 125.41 125.75 125.03

Fre_84 Amberlea Creek Reach 1 24.175 Pedestrian Bridge Pedestrian Bridge 79.11 78.50 No Surcharge No Overtopping 76.16 76.33 76.43 76.5 76.54 76.57 76.68 76.78 76.74

Fre_85 Pine Creek Trib 1-1 10076 Trail Crossing Culvert 99.29 98.64 100yr Regional 97.89 98.06 98.18 98.36 98.55 98.75 98.91 99.46 99.54
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To: Kelly Molnar, P.Eng. (Matrix Solutions Inc.) 

From: Ziyang Zhang, M.Sc., P.Eng. (TRCA FRM); Qiao Ying, M.Sc., P.Eng.(TRCA FRM) 

Date: February 26, 2024 

Re: Frenchman’s Bay Pine Creek Highway 401 Routing Analysis 

Subject: Pine Creek Routing Analysis for the Highway 401/Railway/ Bayly Street Complex Structure 

 

 

1.0 Introduction 
 

During the Frenchman’s Bay Watershed Hydrology and Floodplain Mapping Update project, Matrix Solutions 

Inc. (Matrix) has identified that the complex culvert structure buried under Highway 401/Railway/Bayly Street 

(the complex structure) in Pine Creek has introduced significant backwater storage on the upstream side of 

Highway 401 (between Highway 401 and Kingston Road Bridge), during the Regional storm event condition and 

using HEC-RAS standard 1D steady-state approach. Table 1 shows that the storage volume upstream of the 

structure is estimated at 1.4 times the volume of the Regional storm hydrograph when modeled with the 

standard 1D approach. Therefore, the standard 1D approach overestimates the water level upstream of this 

complex structure, and applying a routing analysis using a hydrograph approach (instead of the steady-state 

approach) can provide a more reasonable estimate of the water level upstream of the complex structure. This 

letter provides a summary of this routing analysis and the water surface elevation results. 

 

A routing analysis was previously conducted in the Pine Creek FPM update study (Greenland 2007), in which a 

single box culvert (i.e., 2.44 m x 6.1 m) under Highway 401 was used and the resulting routed water level was 

83.95 m for Regional storm event. During the field observation and as-built drawing review, it was found that 

the complex structure is a long culvert consisting of multiple sizes, dimensions, and material types. It is more 

complex than a single-box culvert set up in the previous study. Therefore, in this routing analysis, a more 

detailed and refined structure has been configured in a PCSWMM model to improve the accuracy of the 

estimate of water level backed up by the complex structure. 

 

Table 1: Regional Storm Hydrograph Volume versus Volume Backed Up by Structure using 1D Steady-State Approach.  

Event 
Hydrograph 

Volume (m³) 

HEC-RAS Results without Routing 

Analysis 
Volume Backed 

Up by Structure 

to Hydrograph 

Volume 

Water Surface 

Elevation (WSE) 

(m) 

Corresponding 

Volume backup by 

Structure (m³) 

Regional 876,868 87.17 1,266,140 144% 
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2.0 Complex Structure Review 

 

The Highway 401/Railway/Bayly Street complex structure on Pine Creek (labelled Fre_78/Fre_76/Fre_08, 

respectively) consists of multiple sizes, dimensions, and material types. Fre_78 under Highway 401 is a 2.44 m x 

6.1 m concrete box culvert. Downstream of the highway the structure splits into two barrels – east barrel and 

west barrel. Both east and west barrels under the railway are labelled as Fre_76. Both east and west barrels 

under the Bayly Street are labelled as Fre_08. The east barrel consists of a 2.7 m CSP under the railway and a 

3.0 m CSP under Bayly Street. The west barrel under the railway consists of a multi-segmented series of concrete 

rigid frame, stone arch, and a 2.275 m x 1.58 m CSP ellipse. The west barrel under Bayly Street is a 2.4 m x 3.7 

m concrete box. When getting close to the downstream outlet, both east and west barrels are connected to a 

twin concrete box culvert with 3.0 m x 3.85 m opening for each barrel.  

 

MTO and Region of Durham have provided the following as-built drawings to support the configurations of the 

routing analysis PCSWMM model. 

• MTO Contract Drawings (2019). Contract No. 2019-2015 Book 1 of 1. Central Region. GWP# 2426-15-00. 

Sheet 53 (Figure 1) 

• Pine Creek Culvert Under 401 Drawings.pdf (1985). Contract No. D85-7. Drawing No. P-85-R-192 (Figure 

2) 

 

  
Figure 1 MTO 2019 Drawing for the Highway 401/Railway/Bayly Street Complex Structure 
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Figure 2 MTO 1985 Drawing for the Highway 401/Railway/Bayly Street Complex Structure 

 

3.0 Routing Analysis 

 

3.1 Stage-Storage Relationship 

The stage-storage relationship upstream of the complex structure has been derived using the 2015/2019 spliced 

LiDAR data and the Surface Volume toolbox in ArcMap. Table 2 shows the stage-storage relationship of the 

floodplain upstream of the complex structure. 

 

Table 2: Stage-Storage Relationship of the Floodplain Upstream of the Complex Structure 

Stage 

(m) 

Surface 

Area (m²) 

Incremental 

Storage (m³) 

Cumulative 

Storage (m³) 

79 8 - 0.2 

79.5 420 75 76 

80 1,586 453 529 

80.5 3,857 1,316 1,845 

81 11,063 3,425 5,270 

81.5 18,971 7,387 12,657 

82 28,067 11,782 24,439 

82.5 47,660 18,486 42,926 

83 75,629 30,273 73,199 

83.5 105,347 44,745 117,944 

84 131,242 59,551 177,495 

84.5 160,168 72,276 249,771 

85 218,076 92,696 342,467 

85.5 323,040 134,689 477,156 

86 413,796 185,050 662,206 

86.5 496,757 227,714 889,919 
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87 580,312 268,517 1,158,437 

87.5 682,216 316,773 1,475,210 

 

3.2 PCSWMM and Routing Analysis 

 

The steps of the routing analysis are as follows: 

i. Obtain the Regional storm event hydrograph at the first flow node downstream of this complex structure 

(J927, highest peak flow in hydrograph observed here and being conservative) from the Frenchman’s 

Bay hydrology model (Matrix 2024). The Regional storm hydrograph is shown in Figure 3. 

 

 
Figure 3 Regional Storm Hydrograph Obtained from Node J927 

 

ii. Build a PCSWMM model that includes detailed sizes, dimensions, and material types for this complex 

structure. Figure 4 shows the configuration of this complex structure in the PCSWMM model. Proper 

Manning’s n values and entrance/bend/exit loss coefficients have been assigned in the appropriate 

locations in the model. 
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Figure 4 Configuration of this complex structure in the PCSWMM model  

 

iii. Input the Regional storm hydrograph in the PCSWMM model to simulate water level at the upstream 

side of this complex structure (J1219). 

 

4.0 Results 

 

With the routing analysis, the resulting water level during the Regional storm event is shown in Table 3. To 

support Regulatory floodplain mapping, the same routing analysis has also been performed for the 100-year 

event with no controls (e.g., SWM, minor system, road crossing in hydrology model) with the result shown in 

Table 3. 

 

Table 3: Water Levels at the Upstream End of the Complex Structure. 

Storm Event Water Level (m) 

Regional Storm (Hazel) 84.50 

100-year event with no controls 81.39 

 

The water level calculated from the routing analysis has been assigned in the flow file of the regulatory HEC-RAS 

model (Matrix 2024b) as a fixed water level at the upstream cross-section (1215) of this complex structure. 
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Table 4 indicates the water levels in the regulatory HEC-RAS model with and without the routing analysis 

approach for the Regional and 100-year (no controls) events. With the routing analysis, the water levels are 

significantly lower than the water level without the routing analysis. 

 

Table 4 Water Levels in Regulatory HEC-RAS Cross-section Before and After Using the Routing Analysis Results 

Cross-section 

Regional Water Level (m) 
100-Year with No Controls Water Level 

(m) 

Before 

Routing 

Analysis 

After 

Routing 

Analysis 

Reduced 

Water Level 

Before 

Routing 

Analysis 

After 

Routing 

Analysis 

Reduced 

Water Level 

2474 87.18 85.57 1.61 87.15 85.38 1.77 

2353 87.18 85.27 1.91 87.15 84.57 2.58 

2270 87.18 85.21 1.97 87.15 84.5 2.65 

2266 (Glenanna Road US) 87.18 85.21 1.97 87.15 84.5 2.65 

2218 (Glenanna Road DS) 87.18 85.57 1.61 87.15 83.9 3.25 

2209 87.18 85.27 1.91 87.15 83.88 3.27 

2132 87.18 85.21 1.97 87.15 83.63 3.52 

2064 87.18 85.21 1.97 87.15 83.42 3.73 

1979 87.17 85.57 1.6 87.15 83.31 3.84 

1924 87.17 85.27 1.9 87.15 83.23 3.92 

1879 87.17 85.21 1.96 87.15 83.19 3.96 

1820 87.17 85.21 1.96 87.15 83.17 3.98 

1805 87.17 84.54 2.63 87.15 82.99 4.16 

1778 87.17 84.55 2.62 87.15 82.96 4.19 

1687 87.17 84.55 2.62 87.15 82.95 4.2 

1672 (Kingston Road US) 87.17 84.55 2.62 87.15 82.9 4.25 

1611 (Kingston Road DS) 87.17 84.55 2.62 87.15 82.44 4.71 

1596 87.17 84.54 2.63 87.15 82.39 4.76 

1567 87.17 84.54 2.63 87.15 82.28 4.87 

1467 87.17 84.53 2.64 87.15 81.8 5.35 

1385 87.17 84.53 2.64 87.15 81.62 5.53 

1302 87.17 84.53 2.64 87.15 81.56 5.59 

1219 87.17 84.53 2.64 87.15 81.47 5.68 

1215 (Highway 401 US) - 

Fixed Water Level 

Based on Routing Analysis 

Result 

87.17 84.5 2.67 87.15 81.39 5.76 

927 (Highway 401 DS) 82.27 82.27 0 80.01 80.01 0 

914 82.32 82.32 0 80.11 80.11 0 

US: Upstream 

DS: Downstream 



Pine Creek Routing Analysis 
Technical Memo                                                February 26, 2024 
 

7 

 
 

With the reduced water level based on the routing analysis, the floodplain area has been significantly reduced. 

Table 5 indicates the floodplain area reduction after routing analysis based on the regulatory HEC-RAS model 

results.  

 

Table 5 Floodplain Area Reduction After the Routing Analysis 

Regional Floodplain Area (m²) 
100-Year with No Controls Floodplain 

Area (m²) 

Before 

Routing 

Analysis 

After 

Routing 

Analysis 

% 

Reduction 

Before 

Routing 

Analysis 

After 

Routing 

Analysis 

% 

Reduction 

614,959 166,573 73% 610,883 47,390 92% 

 

5.0 Conclusion 

 

The water level computed from routing analysis has been used to modify the floodlines in the regulatory HEC-

RAS model to provide more reasonable estimates of water level and floodplain area backed up by the complex 

culvert buried under Highway 401/Railway/Bayly Street. The routing analysis has determined that water levels 

upstream of this complex structure are 84.5 m and 81.39 m for the Regional storm event (Regulatory event) and 

100-year (no controls) event, respectively. With the routing analysis, the floodplain area upstream of the 

Highway 401 has been reduced by 73% and 92% for the Regional storm event and 100-year (no controls) event, 

respectively. 
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