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1.0 Project Overview 

ea 

on 

This report summarizes the analysis carried out to define the backwater flood elevations 
and develop updated digital floodline mapping for the upper Humber River and Cold 
Creek in the vicinity of the Bolton Special Policy Area (SPA). This report will provide the 
overall methodology used in the hydraulic modelling and provide commentary outlining 
key components of the modelling including data received from the TRCA, floodline 
mapping, selection of cross sections, modelling coefficients, etc. 
 
The purpose of the study is to develop an updated hydraulic model (HEC-RAS 4.1.0) 
and provide updated regional floodplain mapping for the following watercourses: 
 
 Humber River in the vicinity of the Bolton SPA. 
 Cold Creek, a tributary of the Humber River, located just downstream of Bolton. 
 

1.1 Project Ar

The geographic location of the Humber River Mapping update is generally located within 
the Town of Bolton. More specifically the limits are bound to the west by Duffy’s Lane to, 
through the Bolton SPA, east of the Caledon King Townline. The Cold Creek project 
area extends 1.5km north of the Humber River and is located in the vicinity of the 
Caledon King Townline, north of King St. 
 

1.2 Background Informati

The following key information and data was provided by the TRCA to initiate the project: 
 
 Digital base mapping covering the study areas from aerial photography. 
 Existing HEC-RAS models for Humber River and Cold Creek watersheds. 
 Detailed design as-built drawings of hydraulic structures, where available. 
 Hydrology peak flows for 2- to 100-year and Regional storm events. 
 Table of Standard Manning’s Roughness Coefficients for TRCA Watershed Hydraulic 

modeling assisted in selection of Manning’s ‘n’ values (Appendix A) and; 
 Requirements for coding cross-sections and hydraulic structures (Appendix A). 
 
Specific references have been identified through the report where appropriate and 
outlined in Appendix A. 
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1.3 Field Work 

ach 

ks 

Field visits were conducted by R.J. Burnside & Associates Limited to review data 
received from the TRCA and to verify information obtained from other sources. The field 
work has been completed to obtain an understanding of; 
 Vegetation characteristics,  
 Verify hydraulic structure dimensions and orientation within the floodplain,  
 Shape and surface characteristics of the drainage courses; 
 General watercourse hydraulics; 
 Degree of maintenance applied to the drainage courses and the terrestrial cover of 

the drainage course floodplain area and; 
 Confirm low flow geometry and channel forms. 
 
Specific site investigations and field surveys were undertaken by Tim Lozon, Project 
Engineer.  Bridge and culvert inventory sheets were completed and have been included 
in Appendix B. 
 

2.0 Project Appro

The general approach to the project has consisted of two main components. The first 
approach involved reviewing the existing information provided by the TRCA as outlined 
in Section 1.2 above. Secondly, using this existing information in conjunction with newly 
acquired field data, a geo-referenced U.S. Army Corps of Engineer’s HEC-RAS model 
(version 4.1.0) and associated floodplain mapping was constructed to accurately 
represent a series of flow scenarios throughout the project area. 
 
Burnside has developed the hydraulic HEC-RAS model with the aid of using BOSS 
RiverCAD (RiverCAD) to produce floodlines for the subject areas. The RiverCAD 
program provides interface modules that link AutoCAD with HEC-RAS 4.1.0 
environment. RiverCAD has permitted the integration of the newly generated Digital 
Terrain Model (DTM) and facilitates generation of geo-referenced cross-sections and 
floodlines. The seamless transfer of the cross-sectional information into the HEC-RAS 
environment through RiverCAD software from the DTM has avoided errors associated 
with traditional approaches that rely on manual input. 
 

2.1 Tas

The following tasks have been performed in the construction of the new HEC-RAS 
hydraulic model: 
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 All hydraulic structures were checked or verified based upon information to be 
provided by the TRCA and survey information (e.g., as-built and design drawings, 
and field survey). 

 
 Cross-sections have been cut using available mapping provided by the TRCA. Low 

flow channel details were referenced/derived from existing information where and 
field measurements where available.  All cross-sections, as well as the centerline of 
the river was geo-referenced (using –degree UTM Projection in NAD 83) and input 
into the HEC-RAS models. 

 
 Hydraulic structures have been coded from a combination of sources including 

existing TRCA modeling, as-constructed drawings and field measurements. 
 
 Flows were coded in accordance existing modeling provided by the TRCA.  Flow 

change locations were reviewed and additional flow change locations were added as 
required such that the maximum flow change between cross sections was less than 
10%.   

 
 Manning’s ‘n’ values at all cross-sections were coded to represent ultimate re-

vegetation potential as per the TRCA’s standards for watershed hydraulic modeling.  
Note that overbank areas characterized by several ‘n’ values were input separately 
(i.e., not weighted). 

 
 Detailed comments were provided in the HEC-RAS model for all hydraulic structures 

and cross sections as required outlining any assumptions made with respect to the 
modeling approach. 

 
 Flood elevations were calculated using the HEC-RAS Version 4.1.0 computer model.  

Flood levels were generated for the 2-, 5-, 10-, 25-, 50-, 100-year and Regional 
storm events for both the Humber River and Cold Creek.  HEC-RAS summary tables 
have been included in Appendix C. 

 
 Geo-referenced digital floodlines were provided for the Regulatory Storm for Humber 

River and Cold Creek (the greater of the 100-year or Regional storm).  The 
coordinate system of the floodlines matches that of the digital base mapping 
provided by the TRCA. 

 
 An inline weir has been coded using cross sectional geometry editor at Cross 

Section 9.12 as directed by the TRCA. The geometry of the inline weir has been 
referenced from the existing TRCA HEC-RAS model HRC9_R3.prj at cross section 
9.13. 
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3.0 The HEC-RAS Hydraulic Model 

ns 

s 

The HEC-RAS version 4.1.0 computer model developed by the U.S. Army Corps of 
Engineers has been utilized as requested by the TRCA. This model estimates the 
change in water surface elevation between selected valley cross-sections and routines 
to account for local increases in water levels due to bridges and/or other flow 
obstructions. The model is intended for utilization in the analysis of water surface profiles 
of steady state, gradually varied, one-dimensional flow in natural and man-made 
channels. 
 
A number of considerations are required in the selection of data and variables to be 
used in the application of the HEC-RAS model to the floodplains of the study area and 
these are as follows: 
 
 Cross-sections 
 Hydraulic Structures and Computational Routines 
 Hydraulic Parameters 
 Boundary Conditions 
 

3.1 Cross Sectio

Floodplain boundaries and the lateral extension of flows along a natural stream are 
controlled by the topographic relief within which the stream flows. This relief is quantified 
in terms of ground surface elevations and/or contours. For utilization in the HEC-RAS 
program, it was necessary to convert this topographic relief into its geometric 
configuration represented by cross-sections of the valley taken perpendicular to the 
direction of flow. Furthermore, it was necessary to represent the linear topographic relief 
and variability by drawing repetitive cross-sections at various intervals throughout the 
length of the valley systems. The distance between the cross-sections required to 
represent the valley system is referred to as the reach length.   
 
For the selection of digitized cross-sections which are representative of the Humber 
River Miller and Cold Creek watercourses and floodplains, the following criteria were 
used: 
 
3.1.1 Location and Orientation of Cross-Section

The digitized cross-sections were initially taken from the topographic maps looking from 
left to right upstream direction for the Humber River to match into existing HEC-RAS 
modelling as per the TRCA’s request and left to right looking downstream for Cold Creek 
as per the standard convention associated with HEC-RAS. Cross sections have been 
intentionally cut at key locations described below: 
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 Changes in channel and/or valley cross-sectional shape. 
 Rapid changes in channel or valley slope. 
 Significant changes in channel or valley roughness. 
 Upstream and downstream of bridges. 
 At all defined control points and. 
 Upstream and downstream of all channel confluences. 
 
3.1.2 Cross-Sections Spacing and Alignment 

h 

es 

Following the initial evaluation of the cross-sections selections as noted above, 
additional sections were added to the model when calculations indicated any of the 
following conditions: 

 
 Where energy slope decreased or increased significantly; 
 When significant changes in the conveyance of adjacent sections were observed 

and; 
 Where topographic representation of flow between cross-sections indicated 

unrealistic transition. 

 
These sections were reviewed and edited where needed in the HEC-RAS software.  
HEC-RAS input geometry files were re-cut from the topographic mapping and iterated 
through a visual examination of plotted cross-sections and model-generated warnings 
until the correct number and location of sections provided no warnings.   
 
3.1.3 Determination of Reach Lengt

For the determination of reach lengths, the topographic maps were measured between 
cross-sections parallel to the estimated direction of flow along the low flow channel and 
along the centroid of water mass moving through the floodplain using the BOSS 
RiverCAD software.  For each reach, a minimum of three lengths was measured defining 
the channel and right and left overbank flow paths. For the selection of the direction of 
the reach length measurement, the topographic relief was analyzed to interpret the 
direction of flow in the particular reach of the watercourse. 
 

3.2 Hydraulic Structures and Computation Routin

The hydraulic structure information was supplemented with data acquired during the field 
surveys and investigation. This data included the location, orientation, elevation, width 
and height, composition, inlet/outlet characteristics, and overflow profile of all hydraulic 
structures within the study area, including bridges, dams, culverts and weirs. 
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Each hydraulic structure includes notes in the HEC-RAS comment/description area as 
per the TRCA standards noted in Section 2.1 and are included as Appendix B.   
 
Hydraulic structures such as bridges, culverts and roadways have the greatest potential 
to change the flood elevation for a given reach assuming a constant flow. Each structure 
within the study area limits was coded into the hydraulic model based on information (i.e. 
drawings) provided by the TRCA or field survey information. A visual field review by 
Burnside confirmed the general size, shape, length, type and location of each modeled 
structure. The following additional checks were performed to ensure these structures 
were modeled correctly, with additional notes for unique areas: 
 
 Each structure was reviewed and adjusted to use the weir/pressure flow modeling 

approach or the energy equation.  If the structure is highly submerged, such as a 
pedestrian crossing (i.e., park or golf course), or experiencing a low flow condition 
(below the obvert), then the energy equation is used; for high flow, the weir/pressure 
flow modeling approach was used. Expansion and contraction coefficients were 
checked and inserted if missing and; 

 Where engineering drawings were available from other sources, elevations noted on 
the drawings were checked or cross referenced for consistency. 

 

3.3 Hydraulic Parameters 

ns 

Coefficients used in the model to evaluate head losses are as follows: 
 
 Manning’s ’n’ values are used to compute flow friction losses and have been 

supplied by the TRCA depending on the terrestrial features (included in Appendix 
A). 

 Expansion and contraction coefficients for the study area floodplains have been set 
at 0.1 and 0.3, respectively, for all areas due to the relative uniformity of cross-
sectional transitions. For bridge sections, expansion and contraction coefficients 
have been estimated at 0.3 and 0.5, respectively and. 

 Bridge loss coefficients relate head losses to weir shape, pier configuration and 
pressure flow. Conduit shapes have been determined from approved/as constructed 
drawings or field survey/visits and appropriate loss coefficients referenced from the 
HEC-RAS user manual. 

 

3.4 Boundary Conditio

The downstream boundary conditions or the HEC-RAS hydraulic model directly 
influence water surface profiles of the individual reaches of study area(s). The Known 
Water Surface Elevation for each water surface profile was used for the Humber River 
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HEC-RAS model. These known water surface elevations have been referenced from the 
existing Humber River HEC-RAS model and used as directed by the TRCA. 
 

4.0 Building Obstructions 

ons 

The regional floodplain, located within the valley of the Bolton SPA, contains a number 
residential homes and commercial buildings. Accordingly, the all buildings within the 
floodplain have been coded into the HEC-RAS hydraulic model using the blocked 
obstruction option. Horizontal distances have been CAD measured to each side of each 
building and an arbitrary elevation, indicating the vertical limit of the structure, exceeding 
the anticipated regional flood elevation has been selected. 
 
To account for the decreased roughness in the floodplain associated with the coding of 
the blocked obstructions, the manning’s ‘n’ roughness coefficient has been set to 0.05 as 
directed by the TRCA.  
 

5.0 Assumpti

The following assumptions have been made during the updated HEC-RAS modeling of 
the Humber River and Cold Creek Watersheds; 
 
 As-constructed drawings for the Caledon King Townline Bridge, located on the 

Humber River have been referenced in the coding of the hydraulic structures. It has 
been observed that there is a ±0.75m elevation difference at the centerline of road 
profile on the as-constructed drawings vs. the elevations illustrated on the mapping 
provided by the TRCA. To determine the impacts of adjusting these elevations, 
iterations were completed, adjusting the elevations of the high chord geometry within 
the ±0.75m difference as noted above. It has been observed that increasing or 
decreasing the high chord elevations has a negligible impact on water surface 
elevations upstream of the Caledon King Townline for the 100-year and Regional 
peak flows due to due to the downstream water surface elevations used as a 
boundary conditions. Water surface elevation fluctuations have been noted to be 
more sensitive for flow return intervals less than the 100-year event. Accordingly, an 
average between the as-constructed high chord geometry and the high chord 
geometry obtained from mapping provided by the TRCA has been used. 

 
 The section of Humber River bound by James St to the west, Albert St to the south, 

John St to the east and King St to the north has not been coded directly into the 
HEC-RAS model. This short section of reach has been observed to be relatively flat 
and it has been assumed to be in a backwater condition associated with the main 
reach of the Humber River, located to the north of King St. Accordingly, cross 
sections have been orientated to reflect major system flow scenarios. 
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6.0 Analysis of HEC-RAS Hydraulic Model and Flood Plain 
Mapping 

ross-section.  HEC-RAS 
utput tables have been included in Appendix C of this report. 

, the 

 limits of the project area to 211.60m located at the eastern limits of the project 
rea.   

nd corresponding bridge/culvert crossings are over 
pped in the Regional Event; 

r

Output from the HEC-RAS hydraulic model is calculated in an upstream direction with a 
printout of critical factors determining flow parameters for each c
o
 
Reviewing the HEC-RAS summary output tables and associated floodline mapping
regional flood plain is contained within the valley of the Humber River Floodplain. 
Regional flood elevations have been observed to be approximately 222.80m at the 
westerly
a
 
The following major roadways a
to
 
Humber Rive     Cold Creek 
Hickman S    Caledon King Townline STA 3+020.86 t 

a Road   Caledon King Townline STA 2+393.52 

aledon King Townline 

depths have been noted to be 0-3m within floodplain areas where 
uildings are present. 

7.0 Conclusions and Recommendations 

gital modelling files 
ave been provided on a CD and included at the back of this report. 

ng the 

been prepared using the best available information at the time of writing 
f this report.  

Queen St    Caledon King Townline STA 2+926.59 
Humber Le
King St E 
Sneath Road  
C
 
It has been observed that a number of residential homes and commercial buildings are 
inundated during the regional event. Please refer to Appendix D for floodplain mapping 
details. Regional flood 
b
 

The results of the steady state modelling and flood line mapping for the project area 
outlined in this report have been included within Appendices A-D. Di
h
 
The hydraulic methodology, commentary and results outlined in this report have been 
based on available information, correspondence and key assumptions made duri
course of the project. The modeling, analysis and presentation of the inundation 
mapping have 
o
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 you have any questions, or require further information, please do not hesitate to 
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Tim Lozon, P.Eng.     Daniel R. Miller, P.Eng. 

ater Resources Engineer    Senior Water Resource Engineer 
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Appendix B 

Hydraulic Structures Inventory Sheets 

(TRCA)  
 



 
CROSSING #  H1 - HYDRAULIC STRUCTURE INVENTORY SHEET 

 
Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):  Y 

Field Crew: T.L. and O.D. Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel): Concrete (confirm) Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):  2.1 x 15.2 Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m): 4.7 Downstream Erosion (Y/N):  

Floodplain Map Sheet No.: (HUM-80-1R) U/S Invert Elev. (m):  215.80 U/S Obvert Elev. (m):  217.80 Additional Flow Information: 

 Cross-Section Range: 9.222-9.221 (Structure - 9.2215) D/S Invert Elev. (m):  215.80 D/S Obvert Elev. (m):  217.80 

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection): 

Glasgow Rd./Deer Valley Dr. 

Skew Angle of Crossing (Degrees): 0 

Height from Obvert to Top of Road (m): 2.1 

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 

Site Sketch: 

 
Description of Photograph:  Downstream view of bridge. 

 



CROSSING #  H2 - HYDRAULIC STRUCTURE INVENTORY SHEET 
 

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel):  Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):  3.3 x 19.8 Upstream Erosion (Y/N):  

Tributary Name: Humber River Length (m): 10.8 Downstream Erosion (Y/N):  

Floodplain Map Sheet No.: (HUM-79-5R) U/S Invert Elev. (m):  213.70 U/S Obvert Elev. (m):  217.0 Additional Flow Information: 

 Cross-Section Range: 9.182-9.181 (Structure - 9.1815) D/S Invert Elev. (m):  213.70 D/S Obvert Elev. (m):  217.0 

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection):  

Hickman St (near the intersection of Hickman and Glascow St) 

Skew Angle of Crossing (Degrees): 0 

Height from Obvert to Top of Road (m): 1.0 

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 

Site Sketch: 

 
Description of Photograph:  Upstream view of bridge. 



 
CROSSING #  H3 - HYDRAULIC STRUCTURE INVENTORY SHEET 

 
Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel):  Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):  3.5 x 19.7 Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m): 17.7 Downstream Erosion (Y/N):  

Floodplain Map Sheet No.: (HUM-79-4R) U/S Invert Elev. (m):  213.20 U/S Obvert Elev. (m):  216.67 Additional Flow Information: 

 Cross-Section Range: 9.172-9.171 (Structure - 9.1715) D/S Invert Elev. (m):  213.20 D/S Obvert Elev. (m):  216.67 

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection): 

Highway 50 (Queen St. N.)/Hickman St. 

Skew Angle of Crossing (Degrees): 0 

Height from Obvert to Top of Road (m): 1.2 

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 

Site Sketch: 

 
Description of Photograph:  Upstream view of bridge. 

 



CROSSING #  H4 - HYDRAULIC STRUCTURE INVENTORY SHEET 
 

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel):  Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):  2.7-3.3 (sloped) x 15.0 Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m): 14.7 Downstream Erosion (Y/N):  

Floodplain Map Sheet No.: (HUM-79-3R) U/S Invert Elev. (m):  211.00 U/S Obvert Elev. (m):  213.44-214.49 Additional Flow Information: 

 Cross-Section Range: 9.112-9.111 (Structure - 9.1115) D/S Invert Elev. (m):  211.00 D/S Obvert Elev. (m):  213.44-214.49 

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection):  

King St. E./Humber Lea Rd. 

Skew Angle of Crossing (Degrees): 0 

Height from Obvert to Top of Road (m): 1.0-1.5 

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 
 

Site Sketch: 

 
Description of Photograph:  Upstream view of bridge. 

 



CROSSING #  H5 - HYDRAULIC STRUCTURE INVENTORY SHEET 
 

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 2 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel):  Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):  2.6 x 14.7 Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m): 12.6 Downstream Erosion (Y/N):  

Floodplain Map Sheet No.: (HUM-79-6A) U/S Invert Elev. (m):  209.70 U/S Obvert Elev. (m):  212.32 Additional Flow Information: 

 Cross-Section Range: 9.092-9.091 (Structure - 9.0915) D/S Invert Elev. (m):  209.70 D/S Obvert Elev. (m):  212.32 

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection):  

King St. E./Old King Rd. 

Skew Angle of Crossing (Degrees): 0 

Height from Obvert to Top of Road (m): 0.9 

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 

Site Sketch: 

 
Description of Photograph:  Downstream view of bridge. 



 
CROSSING # H6 - HYDRAULIC STRUCTURE INVENTORY SHEET 

 
Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel):  Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):  2.4 x 16.8 Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m): 3.7 Downstream Erosion (Y/N):  

Floodplain Map Sheet No.: (HUM-78-1R) U/S Invert Elev. (m):  207.40 U/S Obvert Elev. (m):  209.80 Additional Flow Information: 

 Cross-Section Range: 9.032-9.031 (Structure - 9.0315) D/S Invert Elev. (m):  207.40 D/S Obvert Elev. (m):  209.80 

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection):  

Old King Rd./Sneath Rd. 

Skew Angle of Crossing (Degrees): 0 

Height from Obvert to Top of Road (m): 0.8 

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 
 

 

 

 
 

 

Site Sketch: 

 
Description of Photograph:  Upstream view of bridge. 



 
CROSSING #  H7 - HYDRAULIC STRUCTURE INVENTORY SHEET 

 
Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 3 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel):  Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):  (L-R) 2.9x11.6,  4.1x18.7,  2.6x11.6 Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m): 21.0 Downstream Erosion (Y/N):  

Floodplain Map Sheet No.: (HUM-78-2R) U/S Invert Elev. (m):  208.00 U/S Obvert Elev. (m):  210.80 Additional Flow Information: 

 Cross-Section Range: 9.005-9.001 (Structure - 9.0015) D/S Invert Elev. (m):  208.00 D/S Obvert Elev. (m):  210.80 

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection):  

Old King Rd./Caledon King Town Line S. 

Skew Angle of Crossing (Degrees): 0 

Height from Obvert to Top of Road (m): 1.3 

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 
 

Site Sketch: 

 
Description of Photograph:  Upstream view of bridge. 

 



CROSSING #   - HYDRAULIC STRUCTURE INVENTORY SHEET 
 

Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel): Concrete Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):   Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m):  Downstream Erosion (Y/N):  

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

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

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection):  

Caledon King Town Line S./King St. E 

Skew Angle of Crossing (Degrees):  

Height from Obvert to Top of Road (m):  

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 
 

Site Sketch: 

 
Description of Photograph:  Upstream view of bridge. 



 
CROSSING #   - HYDRAULIC STRUCTURE INVENTORY SHEET 

 
Watershed and Location Information Structure Configuration and Dimensions Current Flow Information 

Date (mm/dd/yy): 10/26/2009 Structure Type (Culvert/Bridge): Bridge Flow Present (Y/N):   

Field Crew: T.L. and O.D. Number of Cells: 1 Open Footing (Yes/No): Y Approx. Depth (mm):  

Watershed Name: Upper Humber / Bolton SPA Material (Concrete/Steel): Concrete Approx. Velocity (m/s):  

Subcatchment Area No:  Height (m) x Width (m) or Diameter (m):   Upstream Erosion (Y/N):  

Tributary Name:  Humber River Length (m):  Downstream Erosion (Y/N):  

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

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

Municipality: Bolton Inlet Type (Projecting/Mitered/Headwall): Square edge with headwall 

Location (Road Name/Intersection):  

Caledon King Town Line S. 

(620m North of King Rd  W intersection) 

Skew Angle of Crossing (Degrees):  

Height from Obvert to Top of Road (m):  

Depth of Siltation (mm):  

Site Photograph and Additional Field Notes   
 

 

 

Site Sketch: 

 
Description of Photograph:  Upstream view of bridge. 
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Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: East Branch

HEC-RAS Hydraulic Output Summary

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)  

EAST BRANCH 10.76 2-year 5.33 225.6 226.1 226.1 226.2 0.009477 1.62 6.36 32.49 0.73

EAST BRANCH 10.76 5-year 8.72 225.6 226.19 226.19 226.32 0.01081 1.94 9.36 34.72 0.8

EAST BRANCH 10.76 10-year 11.49 225.6 226.24 226.24 226.39 0.012063 2.17 11.26 36.06 0.86

EAST BRANCH 10.76 25-year 15.03 225.6 226.31 226.31 226.48 0.012502 2.36 13.77 37.76 0.89

EAST BRANCH 10.76 50-year 18.11 225.6 226.38 226.35 226.55 0.011354 2.4 16.55 39.56 0.86

EAST BRANCH 10.76 100-year 21.21 225.6 226.46 226.4 226.61 0.010164 2.41 19.51 41.39 0.83

EAST BRANCH 10.76 Regional 167.56 225.6 228 228.25 0.006256 3.75 108.83 71.61 0.77

EAST BRANCH 10.75 2-year 5.33 223.62 224.33 224.4 0.003607 1.27 5.99 13.34 0.48

EAST BRANCH 10.75 5-year 8.72 223.62 224.5 224.61 0.004185 1.58 8.42 15.04 0.54

EAST BRANCH 10.75 10-year 11.49 223.62 224.61 224.74 0.004592 1.79 10.13 16.14 0.57

EAST BRANCH 10.75 25-year 15.03 223.62 224.73 224.89 0.005078 2.03 12.08 17.31 0.61

EAST BRANCH 10.75 50-year 18.11 223.62 224.82 225.01 0.005428 2.2 13.67 18.2 0.64

EAST BRANCH 10.75 100-year 21.21 223.62 224.91 225.12 0.005641 2.35 15.29 19.07 0.66

EAST BRANCH 10.75 Regional 167.56 223.62 226.25 226.25 226.82 0.009965 5.04 89.61 76.2 0.99

EAST BRANCH 10.74 2-year 5.33 222.87 223.54 223.62 0.004437 1.35 6.31 20.83 0.53

EAST BRANCH 10.74 5-year 8.72 222.87 223.73 223.81 0.003994 1.51 10.92 28.61 0.52

EAST BRANCH 10.74 10-year 11.49 222.87 223.86 223.94 0.003593 1.57 15 34.04 0.51

EAST BRANCH 10.74 25-year 15.03 222.87 223.99 224.08 0.003383 1.66 19.84 39.52 0.5

EAST BRANCH 10.74 50-year 18.11 222.87 224.09 224.18 0.003323 1.74 24.21 46.77 0.5

EAST BRANCH 10.74 100-year 21.21 222.87 224.18 224.27 0.003298 1.82 28.51 53.21 0.51

EAST BRANCH 10.74 Regional 167.56 222.87 225.7 225.8 0.002437 2.62 180.03 119.9 0.5

EAST BRANCH 10.73 2-year 5.33 222.2 222.87 222.93 0.002786 1.09 5.76 12.89 0.43

EAST BRANCH 10.73 5-year 8.72 222.2 223.06 223.15 0.002943 1.33 8.68 18.54 0.46

EAST BRANCH 10.73 10-year 11.49 222.2 223.18 223.28 0.003195 1.51 11.13 24.78 0.49

EAST BRANCH 10.73 25-year 15.03 222.2 223.3 223.42 0.003328 1.67 14.67 31.67 0.51

EAST BRANCH 10.73 50-year 18.11 222.2 223.4 223.53 0.003405 1.78 17.83 36.75 0.52

EAST BRANCH 10.73 100-year 21.21 222.2 223.48 223.62 0.003403 1.86 21.23 41.52 0.52

EAST BRANCH 10.73 Regional 167.56 222.2 224.93 225.2 0.004274 3.45 130.32 102.54 0.67

EAST BRANCH 10.72 2-year 5.33 221.49 222.19 222.27 0.004241 1.36 5.7 16.3 0.52

EAST BRANCH 10.72 5-year 8.72 221.49 222.36 222.47 0.004451 1.61 9.03 21.44 0.55

EAST BRANCH 10.72 10-year 11.49 221.49 222.49 222.29 222.61 0.004373 1.75 11.88 25.01 0.56

EAST BRANCH 10.72 25-year 15.03 221.49 222.61 222.41 222.74 0.004446 1.9 15.19 28.61 0.57

EAST BRANCH 10.72 50-year 18.11 221.49 222.7 222.49 222.85 0.004524 2.02 17.93 31.27 0.59

EAST BRANCH 10.72 100-year 21.21 221.49 222.77 222.93 0.004751 2.16 20.27 33.39 0.61

EAST BRANCH 10.72 Regional 167.56 221.49 224.22 224.51 0.00583 3.95 128.68 114.47 0.76

EAST BRANCH 10.71 2-year 5.33 220.59 221.24 221.1 221.33 0.005511 1.47 5.36 18.11 0.58

EAST BRANCH 10.71 5-year 8.72 220.59 221.39 221.28 221.52 0.006024 1.76 8.55 24.24 0.63

EAST BRANCH 10.71 10-year 11.49 220.59 221.47 221.39 221.63 0.006542 1.97 10.84 27.82 0.67

EAST BRANCH 10.71 25-year 15.03 220.59 221.57 221.49 221.75 0.006944 2.17 13.71 31.75 0.7

EAST BRANCH 10.71 50-year 18.11 220.59 221.64 221.57 221.83 0.007229 2.33 16.09 34.68 0.72

EAST BRANCH 10.71 100-year 21.21 220.59 221.72 221.64 221.91 0.007223 2.43 18.7 37.62 0.73

EAST BRANCH 10.71 Regional 167.56 220.59 223.25 223.56 0.00656 4.11 136.35 148.05 0.8

EAST BRANCH 10.7 2-year 5.33 218.89 219.39 219.39 219.61 0.01613 2.11 2.72 7.43 0.95

EAST BRANCH 10.7 5-year 8.72 218.89 219.58 219.58 219.86 0.013547 2.4 4.41 10.66 0.92

EAST BRANCH 10.7 10-year 11.49 218.89 219.72 219.72 220.02 0.011726 2.53 6.13 13.78 0.89

EAST BRANCH 10.7 25-year 15.03 218.89 219.86 219.86 220.19 0.010785 2.69 8.3 16.92 0.87

EAST BRANCH 10.7 50-year 18.11 218.89 219.97 219.97 220.31 0.010227 2.81 10.22 19.29 0.86

EAST BRANCH 10.7 100-year 21.21 218.89 220.06 220.06 220.42 0.010079 2.94 12.03 21.42 0.87

EAST BRANCH 10.7 Regional 167.56 218.89 221.72 221.72 222.38 0.009644 5.2 81.07 59.45 0.99

EAST BRANCH 10.69 2-year 5.33 217.88 218.45 218.47 0.001031 0.62 8.99 18.16 0.26

EAST BRANCH 10.69 5-year 8.72 217.88 218.63 218.66 0.001091 0.76 12.43 20.39 0.28

EAST BRANCH 10.69 10-year 11.49 217.88 218.75 218.79 0.001137 0.85 14.95 21.88 0.29

EAST BRANCH 10.69 25-year 15.03 217.88 218.88 218.93 0.001191 0.96 17.93 23.52 0.31

EAST BRANCH 10.69 50-year 18.11 217.88 218.98 219.04 0.001225 1.04 20.42 24.81 0.32

EAST BRANCH 10.69 100-year 21.21 217.88 219.07 219.13 0.001299 1.12 22.54 26.16 0.33

EAST BRANCH 10.69 Regional 167.56 217.88 220.44 220.97 0.004653 3.55 74.47 49.9 0.71

EAST BRANCH 10.68 2-year 5.33 217.2 217.86 217.86 218.04 0.011682 2.1 4.48 15.64 0.82

EAST BRANCH 10.68 5-year 8.72 217.2 218.03 218.03 218.23 0.010973 2.37 7.52 20.9 0.83

EAST BRANCH 10.68 10-year 11.49 217.2 218.12 218.12 218.34 0.011444 2.59 9.56 23.64 0.86

EAST BRANCH 10.68 25-year 15.03 217.2 218.23 218.23 218.46 0.011465 2.79 12.21 26.8 0.88

EAST BRANCH 10.68 50-year 18.11 217.2 218.3 218.3 218.55 0.011893 2.97 14.19 28.93 0.9

EAST BRANCH 10.68 100-year 21.21 217.2 218.36 218.36 218.64 0.012097 3.12 16.2 30.95 0.92

EAST BRANCH 10.68 Regional 167.56 217.2 220.04 220.17 0.00413 3.29 148.33 105.74 0.62



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: Main Branch

HEC-RAS Hydraulic Output Summary

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)  

MAIN BRANCH 10.28 2-year 11.86 216.37 217.3 217.4 0.004367 1.67 15.46 44.65 0.55

MAIN BRANCH 10.28 5-year 19.54 216.37 217.52 217.61 0.003977 1.83 26.8 61.89 0.55

MAIN BRANCH 10.28 10-year 25.44 216.37 217.64 217.74 0.003843 1.93 35.02 71.85 0.55

MAIN BRANCH 10.28 25-year 33.47 216.37 217.78 217.88 0.003712 2.03 45.81 83.12 0.55

MAIN BRANCH 10.28 50-year 39.75 216.37 217.87 217.97 0.003626 2.09 54.01 90.77 0.55

MAIN BRANCH 10.28 100-year 46.22 216.37 217.96 218.06 0.003548 2.15 62.31 97.89 0.54

MAIN BRANCH 10.28 Regional 296.27 216.37 219.91 220.01 0.001982 2.74 322.15 189.85 0.46

MAIN BRANCH 10.27 2-year 11.86 216.2 217.22 217.26 0.001682 1.11 23.36 47.85 0.35

MAIN BRANCH 10.27 5-year 19.54 216.2 217.44 217.48 0.001733 1.29 34.53 54.61 0.37

MAIN BRANCH 10.27 10-year 25.44 216.2 217.56 217.61 0.001886 1.43 41.16 58.25 0.39

MAIN BRANCH 10.27 25-year 33.47 216.2 217.69 217.75 0.002096 1.6 49 62.28 0.42

MAIN BRANCH 10.27 50-year 39.75 216.2 217.77 217.84 0.002247 1.72 54.58 65 0.44

MAIN BRANCH 10.27 100-year 46.22 216.2 217.86 217.93 0.00239 1.83 59.97 67.52 0.46

MAIN BRANCH 10.27 Regional 296.27 216.2 219.77 219.92 0.00249 3.12 244.2 113.9 0.53

MAIN BRANCH 10.26 2-year 11.86 216.03 216.95 216.89 217.09 0.007024 2.05 12.84 34.5 0.68

MAIN BRANCH 10.26 5-year 19.54 216.03 217.18 217.32 0.006346 2.26 22.9 56.22 0.67

MAIN BRANCH 10.26 10-year 25.44 216.03 217.33 217.45 0.005288 2.24 32.71 72.67 0.63

MAIN BRANCH 10.26 25-year 33.47 216.03 217.49 217.6 0.004457 2.23 46.08 90.38 0.59

MAIN BRANCH 10.26 50-year 39.75 216.03 217.6 217.7 0.004062 2.23 56.29 101.85 0.57

MAIN BRANCH 10.26 100-year 46.22 216.03 217.7 217.79 0.003728 2.22 66.93 112.57 0.55

MAIN BRANCH 10.26 Regional 296.27 216.03 219.77 219.82 0.001145 2.11 376.57 162.44 0.35

MAIN BRANCH 10.25 2-year 11.86 215.7 216.59 216.7 0.004506 1.66 13.2 31.72 0.56

MAIN BRANCH 10.25 5-year 19.54 215.7 216.89 216.99 0.003168 1.7 24.82 44.53 0.5

MAIN BRANCH 10.25 10-year 25.44 215.7 217.06 217.16 0.002894 1.77 32.96 53.55 0.48

MAIN BRANCH 10.25 25-year 33.47 215.7 217.25 217.34 0.00261 1.83 44.12 67.23 0.47

MAIN BRANCH 10.25 50-year 39.75 215.7 217.36 217.46 0.002513 1.89 52.38 75.78 0.47

MAIN BRANCH 10.25 100-year 46.22 215.7 217.47 217.56 0.002424 1.93 60.99 83.77 0.46

MAIN BRANCH 10.25 Regional 296.27 215.7 219.67 219.74 0.00115 2.28 359.74 161.35 0.37

MAIN BRANCH 10.24 2-year 11.86 215.15 216.5 216.56 0.001356 1.2 17.49 33.36 0.33

MAIN BRANCH 10.24 5-year 19.54 215.15 216.81 216.88 0.001368 1.39 30.01 47.32 0.34

MAIN BRANCH 10.24 10-year 25.44 215.15 216.98 217.05 0.00142 1.51 38.62 54.9 0.36

MAIN BRANCH 10.24 25-year 33.47 215.15 217.16 217.24 0.001473 1.64 49.36 61.74 0.37

MAIN BRANCH 10.24 50-year 39.75 215.15 217.27 217.36 0.001553 1.74 56.46 65.75 0.38

MAIN BRANCH 10.24 100-year 46.22 215.15 217.37 217.47 0.001629 1.84 63.36 69.43 0.39

MAIN BRANCH 10.24 Regional 296.27 215.15 219.51 219.67 0.001874 3.1 265.14 117.26 0.47

MAIN BRANCH 10.23 2-year 11.86 215 216.26 216.42 0.004072 1.94 11.12 25.19 0.55

MAIN BRANCH 10.23 5-year 19.54 215 216.62 216.75 0.003067 1.99 23.69 44.92 0.5

MAIN BRANCH 10.23 10-year 25.44 215 216.81 216.93 0.00276 2.03 33.15 55.3 0.48

MAIN BRANCH 10.23 25-year 33.47 215 217.01 217.12 0.002533 2.08 45.4 66.11 0.47

MAIN BRANCH 10.23 50-year 39.75 215 217.13 217.24 0.002355 2.09 53.99 68.09 0.46

MAIN BRANCH 10.23 100-year 46.22 215 217.24 217.35 0.002292 2.14 61.58 69.8 0.46

MAIN BRANCH 10.23 Regional 296.27 215 219.37 219.54 0.002357 3.38 240.71 106.18 0.52

MAIN BRANCH 10.22 2-year 11.86 214.67 215.96 215.55 216.07 0.003079 1.71 11.26 13.69 0.48

MAIN BRANCH 10.22 5-year 19.54 214.67 216.25 215.82 216.44 0.004006 2.23 16.92 26.49 0.57

MAIN BRANCH 10.22 10-year 25.44 214.67 216.41 215.98 216.63 0.004431 2.5 21.68 34.32 0.61

MAIN BRANCH 10.22 25-year 33.47 214.67 216.52 216.36 216.82 0.005579 2.93 26 40.12 0.69

MAIN BRANCH 10.22 50-year 39.75 214.67 216.62 216.52 216.94 0.006038 3.16 30.14 44.98 0.72

MAIN BRANCH 10.22 100-year 46.22 214.67 216.73 216.65 217.06 0.006092 3.29 35.33 50.43 0.73

MAIN BRANCH 10.22 Regional 296.27 214.67 219.3 219.42 0.001814 3.08 307.7 151.55 0.46

MAIN BRANCH 10.21 2-year 11.86 214.37 215.22 215.22 215.51 0.013115 2.44 5.89 13.42 0.93

MAIN BRANCH 10.21 5-year 19.54 214.37 215.48 215.48 215.82 0.01094 2.74 10.12 19.25 0.89

MAIN BRANCH 10.21 10-year 25.44 214.37 215.64 215.63 216 0.010009 2.91 13.53 22.89 0.88

MAIN BRANCH 10.21 25-year 33.47 214.37 215.92 215.81 216.23 0.00696 2.81 20.74 29.13 0.76

MAIN BRANCH 10.21 50-year 39.75 214.37 216.11 216.39 0.005671 2.76 26.68 33.04 0.7

MAIN BRANCH 10.21 100-year 46.22 214.37 216.27 216.55 0.004973 2.76 32.38 36.17 0.66

MAIN BRANCH 10.21 Regional 296.27 214.37 218.94 219.23 0.002656 3.74 223.55 114.63 0.57

MAIN BRANCH 10.2 2-year 11.86 214.27 215.23 215.26 0.000735 0.74 18.91 28.99 0.24

MAIN BRANCH 10.2 5-year 19.54 214.27 215.59 215.62 0.000633 0.84 31.06 39.62 0.23

MAIN BRANCH 10.2 10-year 25.44 214.27 215.81 215.84 0.000596 0.91 40.46 46.19 0.23

MAIN BRANCH 10.2 25-year 33.47 214.27 216.06 216.1 0.000564 0.98 53.05 52.65 0.23

MAIN BRANCH 10.2 50-year 39.75 214.27 216.23 216.27 0.000548 1.02 62.13 54.51 0.23

MAIN BRANCH 10.2 100-year 46.22 214.27 216.39 216.43 0.000539 1.07 70.8 56.24 0.23

MAIN BRANCH 10.2 Regional 296.27 214.27 218.97 219.15 0.000891 2.33 248.34 83.11 0.34

MAIN BRANCH 10.19 2-year 11.86 214 214.79 214.74 215.07 0.010972 2.4 5.76 10.19 0.86

MAIN BRANCH 10.19 5-year 19.54 214 214.99 214.99 215.43 0.013026 3.04 8.01 11.93 0.98

MAIN BRANCH 10.19 10-year 25.44 214 215.21 215.21 215.66 0.010741 3.15 10.95 15.43 0.92

MAIN BRANCH 10.19 25-year 33.47 214 215.43 215.43 215.93 0.009809 3.36 14.7 19.02 0.9

MAIN BRANCH 10.19 50-year 39.75 214 215.57 215.57 216.1 0.009322 3.5 17.7 21.47 0.89

MAIN BRANCH 10.19 100-year 46.22 214 215.71 215.71 216.26 0.008928 3.63 20.84 23.76 0.88

MAIN BRANCH 10.19 Regional 296.27 214 218.27 218.27 218.95 0.005606 5.28 163.34 103.57 0.82

MAIN BRANCH 10.18 2-year 11.86 213.73 214.66 214.75 0.003118 1.45 11.84 20.35 0.48

MAIN BRANCH 10.18 5-year 19.54 213.73 214.81 214.98 0.004665 1.96 15.2 22.91 0.6

MAIN BRANCH 10.18 10-year 25.44 213.73 214.95 215.15 0.004936 2.19 18.55 25.21 0.63

MAIN BRANCH 10.18 25-year 33.47 213.73 215.19 215.39 0.004248 2.29 25.27 32.57 0.6

MAIN BRANCH 10.18 50-year 39.75 213.73 215.32 215.54 0.004182 2.4 29.85 37.16 0.61

MAIN BRANCH 10.18 100-year 46.22 213.73 215.49 215.7 0.003635 2.4 36.77 43.2 0.58

MAIN BRANCH 10.18 Regional 296.27 213.73 218.36 218.57 0.001682 3.11 249.27 103.48 0.46

MAIN BRANCH 10.17 2-year 11.86 213.46 214.27 214.27 214.48 0.008988 2.2 9.67 33.42 0.78

MAIN BRANCH 10.17 5-year 19.54 213.46 214.59 214.71 0.004507 1.94 24.5 59.7 0.58

MAIN BRANCH 10.17 10-year 25.44 213.46 214.86 214.92 0.002362 1.62 43.22 81.56 0.44

MAIN BRANCH 10.17 25-year 33.47 213.46 215.19 215.23 0.001084 1.27 74.23 95.35 0.31

MAIN BRANCH 10.17 50-year 39.75 213.46 215.35 215.38 0.000915 1.23 89.13 96.82 0.29

MAIN BRANCH 10.17 100-year 46.22 213.46 215.54 215.56 0.000724 1.17 107.36 98.59 0.26

MAIN BRANCH 10.17 Regional 296.27 213.46 218.43 218.47 0.000499 1.73 422.4 120.94 0.25

MAIN BRANCH 10.16 2-year 11.86 213.08 214.05 214.14 0.002384 1.31 10.19 13.41 0.42

MAIN BRANCH 10.16 5-year 19.54 213.08 214.42 214.53 0.002053 1.51 15.75 16.39 0.42

MAIN BRANCH 10.16 10-year 25.44 213.08 214.68 214.8 0.001861 1.61 20.19 18.43 0.41

MAIN BRANCH 10.16 25-year 33.47 213.08 215.02 215.15 0.0016 1.7 26.88 21.55 0.39

MAIN BRANCH 10.16 50-year 39.75 213.08 215.14 215.3 0.001848 1.9 29.66 25.46 0.42

MAIN BRANCH 10.16 100-year 46.22 213.08 215.31 215.49 0.001847 2.01 34.58 31.19 0.43

MAIN BRANCH 10.16 Regional 296.27 213.08 218.24 218.43 0.001164 2.79 289.06 126.83 0.39

MAIN BRANCH 10.15 2-year 11.86 213 214.06 214.1 0.001176 1.02 17.47 24.11 0.32

MAIN BRANCH 10.15 5-year 19.54 213 214.44 214.5 0.000984 1.14 27.9 29.67 0.3

MAIN BRANCH 10.15 10-year 25.44 213 214.71 214.76 0.000876 1.21 36.2 33.43 0.3

MAIN BRANCH 10.15 25-year 33.47 213 215.05 215.11 0.000735 1.25 48.67 38.4 0.28

MAIN BRANCH 10.15 50-year 39.75 213 215.19 215.25 0.00081 1.37 53.86 40.29 0.3

MAIN BRANCH 10.15 100-year 46.22 213 215.37 215.44 0.000796 1.43 61.42 42.89 0.3

MAIN BRANCH 10.15 Regional 296.27 213 218.27 218.39 0.000749 2.37 349.2 137.03 0.33

MAIN BRANCH 10.14 2-year 11.86 213 214.04 214.09 0.001231 1.03 17.16 23.92 0.32

MAIN BRANCH 10.14 5-year 19.54 213 214.43 214.49 0.001012 1.16 27.59 29.51 0.31

MAIN BRANCH 10.14 10-year 25.44 213 214.7 214.75 0.000895 1.22 35.89 33.3 0.3

MAIN BRANCH 10.14 25-year 33.47 213 215.05 215.1 0.000746 1.26 48.37 38.29 0.28

MAIN BRANCH 10.14 50-year 39.75 213 215.18 215.24 0.000823 1.38 53.51 40.17 0.3

MAIN BRANCH 10.14 100-year 46.22 213 215.36 215.43 0.000807 1.44 61.06 42.77 0.3

MAIN BRANCH 10.14 Regional 296.27 213 218.27 218.39 0.000755 2.38 348.04 136.84 0.33



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: Main Branch

HEC-RAS Hydraulic Output Summary

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)  

MAIN BRANCH 10.13 2-year 11.86 212.93 213.91 214.05 0.003875 1.66 8.09 10.58 0.54

MAIN BRANCH 10.13 5-year 19.54 212.93 214.26 214.45 0.003567 1.96 12.16 12.61 0.54

MAIN BRANCH 10.13 10-year 25.44 212.93 214.51 214.71 0.003306 2.11 15.41 14.06 0.54

MAIN BRANCH 10.13 25-year 33.47 212.93 214.84 215.07 0.002813 2.21 20.49 16.07 0.51

MAIN BRANCH 10.13 50-year 39.75 212.93 214.91 215.2 0.003487 2.52 21.6 16.48 0.57

MAIN BRANCH 10.13 100-year 46.22 212.93 215.05 215.38 0.003736 2.73 23.91 18.23 0.6

MAIN BRANCH 10.13 Regional 296.27 212.93 217.33 217.33 218.28 0.005868 5.56 120.8 56 0.85

MAIN BRANCH 10.12 2-year 11.86 212.66 213.82 213.89 0.001616 1.21 11.45 12.98 0.36

MAIN BRANCH 10.12 5-year 19.54 212.66 214.18 214.29 0.001715 1.49 16.84 18.76 0.39

MAIN BRANCH 10.12 10-year 25.44 212.66 214.44 214.56 0.001608 1.61 22.62 25.54 0.38

MAIN BRANCH 10.12 25-year 33.47 212.66 214.82 214.93 0.001283 1.63 33.98 35.26 0.35

MAIN BRANCH 10.12 50-year 39.75 212.66 214.88 215.03 0.001589 1.85 36.4 37 0.4

MAIN BRANCH 10.12 100-year 46.22 212.66 215.05 215.2 0.001576 1.93 42.67 40.46 0.4

MAIN BRANCH 10.12 Regional 296.27 212.66 217.13 217.65 0.003431 4.33 187.26 122 0.65

MAIN BRANCH 9.31 2-year 11.86 212.43 213.78 213.09 213.82 0.000997 0.94 13.22 16.37 0.28

MAIN BRANCH 9.31 5-year 19.54 212.43 214.15 213.32 214.21 0.000978 1.13 20.73 25.29 0.3

MAIN BRANCH 9.31 10-year 25.44 212.43 214.42 213.46 214.49 0.000878 1.2 28.78 33.97 0.29

MAIN BRANCH 9.31 25-year 33.47 212.43 214.81 213.64 214.87 0.000671 1.2 43.65 42.06 0.26

MAIN BRANCH 9.31 50-year 39.75 212.43 214.87 213.78 214.95 0.000834 1.36 46.44 43.24 0.29

MAIN BRANCH 9.31 100-year 46.22 212.43 215.03 213.9 215.12 0.000857 1.44 53.65 49.09 0.3

MAIN BRANCH 9.31 Regional 296.27 212.43 217.36 215.92 217.45 0.000705 2.07 375.91 149.8 0.3

MAIN BRANCH 9.3 2-year 12.69 212.43 213.69 213.02 213.75 0.001059 1.04 12.15 15.51 0.3

MAIN BRANCH 9.3 5-year 20.85 212.43 214.08 213.23 214.14 0.000931 1.11 21.62 26.96 0.29

MAIN BRANCH 9.3 10-year 27.1 212.43 214.36 213.38 214.43 0.000826 1.17 31.06 40.48 0.28

MAIN BRANCH 9.3 25-year 35.6 212.43 214.77 213.56 214.82 0.000596 1.14 51.35 54.78 0.25

MAIN BRANCH 9.3 50-year 42.24 212.43 214.82 213.7 214.9 0.000748 1.3 54.42 55.41 0.28

MAIN BRANCH 9.3 100-year 49.04 212.43 214.99 213.82 215.06 0.000732 1.34 63.58 57.25 0.28

MAIN BRANCH 9.3 Regional 319.93 212.43 217.32 215.93 217.41 0.000709 2.07 401.45 159.16 0.3

MAIN BRANCH 9.295 Bridge

MAIN BRANCH 9.29 2-year 12.69 212.43 213.58 213.1 213.67 0.001964 1.28 9.91 46.44 0.4

MAIN BRANCH 9.29 5-year 20.85 212.43 213.88 213.33 214.02 0.002287 1.63 12.76 60.15 0.45

MAIN BRANCH 9.29 10-year 27.1 212.43 214.15 213.48 214.24 0.001453 1.36 26.8 68.68 0.36

MAIN BRANCH 9.29 25-year 35.6 212.43 214.41 213.67 214.5 0.001292 1.43 35.93 74.07 0.35

MAIN BRANCH 9.29 50-year 42.24 212.43 214.61 213.8 214.7 0.001165 1.46 43.31 80.69 0.34

MAIN BRANCH 9.29 100-year 49.04 212.43 214.78 213.93 214.88 0.001111 1.52 49.96 88.06 0.34

MAIN BRANCH 9.29 Regional 319.93 212.43 217.25 215.85 217.34 0.000728 2.07 395.79 156.09 0.31

MAIN BRANCH 9.28 2-year 12.69 212.43 213.43 213.15 213.58 0.004832 1.68 7.57 9.19 0.59

MAIN BRANCH 9.28 5-year 20.85 212.43 213.68 213.41 213.9 0.005962 2.09 9.96 10.06 0.67

MAIN BRANCH 9.28 10-year 27.1 212.43 213.83 213.58 214.11 0.006789 2.37 11.46 10.58 0.73

MAIN BRANCH 9.28 25-year 35.6 212.43 213.92 213.78 214.34 0.009174 2.85 12.5 10.92 0.85

MAIN BRANCH 9.28 50-year 42.24 212.43 213.99 213.93 214.51 0.011021 3.19 13.23 11.16 0.94

MAIN BRANCH 9.28 100-year 49.04 212.43 214.13 214.13 214.68 0.010197 3.3 16.02 30.44 0.92

MAIN BRANCH 9.28 Regional 319.93 212.43 217.24 215.64 217.32 0.00079 2.06 368.48 128.6 0.31

MAIN BRANCH 9.27 2-year 12.69 212.43 213.12 213.12 213.39 0.015063 2.32 5.46 9.9 1

MAIN BRANCH 9.27 5-year 20.85 212.43 213.36 213.36 213.7 0.013836 2.62 7.97 11.3 0.99

MAIN BRANCH 9.27 10-year 27.1 212.43 213.5 213.5 213.9 0.013538 2.8 9.68 12.22 1

MAIN BRANCH 9.27 25-year 35.6 212.43 213.71 213.71 214.13 0.010347 2.87 13.88 27.4 0.91

MAIN BRANCH 9.27 50-year 42.24 212.43 213.87 213.87 214.27 0.008333 2.84 19.23 38.92 0.84

MAIN BRANCH 9.27 100-year 49.04 212.43 214.13 213.99 214.41 0.004899 2.48 30.97 49.87 0.66

MAIN BRANCH 9.27 Regional 319.93 212.43 217.16 215.62 217.3 0.001015 2.42 312.98 115.76 0.37

MAIN BRANCH 9.26 2-year 12.69 211.92 212.89 212.62 213.02 0.004817 1.59 7.96 10.52 0.58

MAIN BRANCH 9.26 5-year 20.85 211.92 213.18 212.87 213.36 0.00456 1.87 11.45 14.8 0.6

MAIN BRANCH 9.26 10-year 27.1 211.92 213.38 213.02 213.58 0.004116 2.01 14.82 18.98 0.58

MAIN BRANCH 9.26 25-year 35.6 211.92 213.64 213.21 213.86 0.003512 2.11 20.51 25.17 0.56

MAIN BRANCH 9.26 50-year 42.24 211.92 213.84 213.35 214.06 0.003012 2.13 26.24 30.59 0.53

MAIN BRANCH 9.26 100-year 49.04 211.92 214.07 213.49 214.27 0.002444 2.09 33.93 36.13 0.48

MAIN BRANCH 9.26 Regional 319.93 211.92 217.06 215.66 217.26 0.001241 2.8 276.15 109.6 0.4

MAIN BRANCH 9.25 2-year 12.69 211.91 212.85 212.55 212.96 0.003912 1.46 8.68 11.33 0.53

MAIN BRANCH 9.25 5-year 20.85 211.91 213.14 212.77 213.29 0.003697 1.72 12.14 13.86 0.54

MAIN BRANCH 9.25 10-year 27.1 211.91 213.34 212.92 213.52 0.003437 1.87 14.54 16.48 0.54

MAIN BRANCH 9.25 25-year 35.6 211.91 213.6 213.09 213.81 0.003159 2.03 17.57 19.97 0.53

MAIN BRANCH 9.25 50-year 42.24 211.91 213.78 213.21 214.01 0.003031 2.15 19.72 22.62 0.53

MAIN BRANCH 9.25 100-year 49.04 211.91 213.96 213.32 214.21 0.002891 2.25 21.88 25.29 0.53

MAIN BRANCH 9.25 Regional 319.93 211.91 217.04 215.73 217.2 0.000996 2.54 314.2 127.48 0.37

MAIN BRANCH 9.245 Bridge

MAIN BRANCH 9.24 2-year 12.69 211.24 212.35 211.92 212.44 0.00257 1.28 9.88 11.36 0.44

MAIN BRANCH 9.24 5-year 20.85 211.24 212.67 212.16 212.79 0.002529 1.53 13.64 18.01 0.46

MAIN BRANCH 9.24 10-year 27.1 211.24 212.86 212.31 213.01 0.002571 1.71 15.89 24.67 0.47

MAIN BRANCH 9.24 25-year 35.6 211.24 213.07 212.5 213.26 0.002704 1.93 18.44 30.48 0.5

MAIN BRANCH 9.24 50-year 42.24 211.24 213.22 212.61 213.44 0.002815 2.09 20.2 32.14 0.51

MAIN BRANCH 9.24 100-year 49.04 211.24 213.35 212.72 213.61 0.002937 2.25 21.81 33.67 0.53

MAIN BRANCH 9.24 Regional 319.93 211.24 215.15 215 216.15 0.00636 5.21 116.88 64.96 0.87

MAIN BRANCH 9.23 2-year 12.69 211.14 212.29 212.35 0.001769 1.16 11.25 13.52 0.37

MAIN BRANCH 9.23 5-year 20.85 211.14 212.6 212.71 0.001819 1.42 16.11 18.61 0.4

MAIN BRANCH 9.23 10-year 27.1 211.14 212.79 212.92 0.001889 1.58 20.22 24.67 0.41

MAIN BRANCH 9.23 25-year 35.6 211.14 213.01 213.16 0.001945 1.76 26.39 31.56 0.43

MAIN BRANCH 9.23 50-year 42.24 211.14 213.17 213.33 0.001943 1.87 31.59 35.36 0.44

MAIN BRANCH 9.23 100-year 49.04 211.14 213.32 213.49 0.001931 1.96 37.01 38.92 0.44

MAIN BRANCH 9.23 Regional 319.93 211.14 215.01 214.94 215.9 0.005735 5.07 133.36 75.88 0.84

MAIN BRANCH 9.22 2-year 12.69 211.15 212.06 212.24 0.007255 1.86 6.81 9.8 0.71

MAIN BRANCH 9.22 5-year 20.85 211.15 212.38 212.59 0.006349 2.05 10.16 11.39 0.69

MAIN BRANCH 9.22 10-year 27.1 211.15 212.55 212.8 0.006301 2.22 12.21 13.06 0.7

MAIN BRANCH 9.22 25-year 35.6 211.15 212.73 213.04 0.006192 2.46 14.99 17.11 0.72

MAIN BRANCH 9.22 50-year 42.24 211.15 212.86 213.21 0.006137 2.62 17.36 19.92 0.73

MAIN BRANCH 9.22 100-year 49.04 211.15 212.98 212.74 213.36 0.006097 2.77 19.89 22.54 0.74

MAIN BRANCH 9.22 Regional 319.93 211.15 215.03 215.63 0.004814 4.43 162.7 94.74 0.76

MAIN BRANCH 9.21 2-year 12.69 210.54 211.83 211.91 0.002245 1.25 10.16 10.88 0.41

MAIN BRANCH 9.21 5-year 20.85 210.54 212.15 212.26 0.002409 1.5 14.02 13.96 0.44

MAIN BRANCH 9.21 10-year 27.1 210.54 212.3 212.45 0.002671 1.72 16.35 16.2 0.48

MAIN BRANCH 9.21 25-year 35.6 210.54 212.46 212.66 0.003118 2 19.11 18.51 0.52

MAIN BRANCH 9.21 50-year 42.24 210.54 212.57 212.81 0.003449 2.21 21.22 21.69 0.56

MAIN BRANCH 9.21 100-year 49.04 210.54 212.67 212.95 0.00374 2.39 23.59 25.55 0.59

MAIN BRANCH 9.21 Regional 319.93 210.54 214.42 214.42 215.2 0.006 4.87 147.92 97.8 0.84

MAIN BRANCH 9.2 2-year 12.69 210.54 211.59 211.71 0.004107 1.49 8.54 11.26 0.54

MAIN BRANCH 9.2 5-year 20.85 210.54 211.92 212.05 0.00428 1.63 12.8 15.24 0.57

MAIN BRANCH 9.2 10-year 27.1 210.54 212.06 212.22 0.004593 1.8 15.14 19.08 0.6

MAIN BRANCH 9.2 25-year 35.6 210.54 212.18 212.4 0.005236 2.08 17.78 24.97 0.65

MAIN BRANCH 9.2 50-year 42.24 210.54 212.25 212.52 0.005825 2.3 19.74 28.47 0.69

MAIN BRANCH 9.2 100-year 49.04 210.54 212.31 212.11 212.63 0.006517 2.52 21.55 31.37 0.74

MAIN BRANCH 9.2 Regional 319.93 210.54 213.78 213.78 214.26 0.005763 4.07 206.73 201.68 0.8

MAIN BRANCH 9.19 2-year 12.69 210.54 211.26 211.26 211.57 0.015191 2.45 5.18 8.6 1.01

MAIN BRANCH 9.19 5-year 20.85 210.54 211.56 211.56 211.91 0.014222 2.63 7.94 11.25 1

MAIN BRANCH 9.19 10-year 27.1 210.54 211.76 211.76 212.08 0.01472 2.5 10.86 17.27 1

MAIN BRANCH 9.19 25-year 35.6 210.54 211.93 211.93 212.25 0.014496 2.51 14.19 22.21 1

MAIN BRANCH 9.19 50-year 42.24 210.54 212.02 212.02 212.36 0.014617 2.6 16.23 49.82 1.02

MAIN BRANCH 9.19 100-year 49.04 210.54 212.09 212.09 212.47 0.013868 2.72 18.24 70.4 1.01

MAIN BRANCH 9.19 Regional 319.93 210.54 213.55 213.75 0.003537 2.83 295.6 291.69 0.61

MAIN BRANCH 9.18 2-year 12.69 209.89 210.57 210.57 210.86 0.015266 2.36 5.38 9.53 1

MAIN BRANCH 9.18 5-year 20.85 209.89 210.82 210.82 211.17 0.014366 2.62 7.94 11.46 1.01

MAIN BRANCH 9.18 10-year 27.1 209.89 210.97 210.97 211.36 0.013945 2.78 9.76 12.65 1.01

MAIN BRANCH 9.18 25-year 35.6 209.89 211.16 211.16 211.58 0.013466 2.88 12.36 14.8 1.01

MAIN BRANCH 9.18 50-year 42.24 209.89 211.28 211.28 211.73 0.013277 2.96 14.29 16.28 1.01

MAIN BRANCH 9.18 100-year 49.04 209.89 211.4 211.4 211.86 0.013012 3.02 16.23 17.65 1.01

MAIN BRANCH 9.18 Regional 319.93 209.89 213.41 213.65 0.002749 2.97 282.58 231.64 0.56

MAIN BRANCH 9.17 2-year 12.69 209.22 210.3 210.36 0.001794 1.05 12.12 14.66 0.37

MAIN BRANCH 9.17 5-year 20.85 209.22 210.57 210.66 0.002159 1.27 16.38 16.98 0.41

MAIN BRANCH 9.17 10-year 27.1 209.22 210.73 210.83 0.002411 1.41 19.2 18.53 0.44

MAIN BRANCH 9.17 25-year 35.6 209.22 210.9 211.03 0.002745 1.58 22.5 20.19 0.48

MAIN BRANCH 9.17 50-year 42.24 209.22 211.01 211.16 0.003029 1.71 24.65 21.19 0.51

MAIN BRANCH 9.17 100-year 49.04 209.22 211.09 211.26 0.003286 1.86 26.34 21.93 0.53

MAIN BRANCH 9.17 Regional 319.93 209.22 213.01 212.81 213.47 0.003297 3.48 194.99 167.55 0.62



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: Main Branch

HEC-RAS Hydraulic Output Summary

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)  

MAIN BRANCH 9.16 2-year 12.69 209.16 210.28 209.73 210.33 0.001693 1.05 12.08 13.73 0.36

MAIN BRANCH 9.16 5-year 20.85 209.16 210.53 209.95 210.62 0.002223 1.32 15.85 15.8 0.42

MAIN BRANCH 9.16 10-year 27.1 209.16 210.68 210.1 210.8 0.002621 1.48 18.34 17.4 0.46

MAIN BRANCH 9.16 25-year 35.6 209.16 210.84 210.28 210.99 0.003131 1.68 21.24 19.11 0.51

MAIN BRANCH 9.16 50-year 42.24 209.16 210.94 210.41 211.11 0.003568 1.83 23.1 20.12 0.54

MAIN BRANCH 9.16 100-year 49.04 209.16 211 210.53 211.21 0.004179 2.01 24.4 22.18 0.59

MAIN BRANCH 9.16 Regional 319.93 209.16 212.81 212.81 213.39 0.004514 3.89 172.83 162.15 0.72

MAIN BRANCH 9.15 2-year 12.69 209.16 210.22 209.76 210.28 0.002267 1.08 11.77 16.3 0.4

MAIN BRANCH 9.15 5-year 20.85 209.16 210.47 209.97 210.55 0.002746 1.28 16.31 20.26 0.45

MAIN BRANCH 9.15 10-year 27.1 209.16 210.61 210.12 210.71 0.002886 1.4 19.41 26.27 0.47

MAIN BRANCH 9.15 25-year 35.6 209.16 210.77 210.29 210.89 0.003149 1.56 22.89 29 0.5

MAIN BRANCH 9.15 50-year 42.24 209.16 210.85 210.42 211 0.003495 1.69 24.94 30.54 0.53

MAIN BRANCH 9.15 100-year 49.04 209.16 210.9 210.51 211.08 0.004158 1.88 26.09 31.37 0.59

MAIN BRANCH 9.15 Regional 319.93 209.16 212.98 212.34 213.17 0.001619 2.41 307.12 217.57 0.44

MAIN BRANCH 9.14 2-year 12.69 209.17 209.85 209.84 210.07 0.014428 2.07 6.13 17.13 0.96

MAIN BRANCH 9.14 5-year 20.85 209.17 210.17 210.05 210.35 0.008999 1.9 10.99 30.73 0.79

MAIN BRANCH 9.14 10-year 27.1 209.17 210.36 210.18 210.53 0.007175 1.81 14.98 39.08 0.72

MAIN BRANCH 9.14 25-year 35.6 209.17 210.58 210.33 210.72 0.005156 1.72 24.05 98.37 0.62

MAIN BRANCH 9.14 50-year 42.24 209.17 210.72 210.42 210.84 0.003681 1.63 35.61 108.05 0.54

MAIN BRANCH 9.14 100-year 49.04 209.17 210.67 210.58 210.87 0.006108 2.02 31.84 104.98 0.69

MAIN BRANCH 9.14 Regional 319.93 209.17 213.03 211.56 213.09 0.000568 1.48 465.93 195.58 0.26

MAIN BRANCH 9.13 2-year 12.69 208.49 209.63 209.26 209.74 0.003394 1.42 8.93 24.64 0.5

MAIN BRANCH 9.13 5-year 20.85 208.49 209.92 209.51 210.07 0.003833 1.69 12.32 38.63 0.55

MAIN BRANCH 9.13 10-year 27.1 208.49 210.11 209.67 210.28 0.00375 1.84 14.9 50.72 0.55

MAIN BRANCH 9.13 25-year 35.6 208.49 210.27 209.86 210.49 0.004085 2.1 17.92 63.3 0.59

MAIN BRANCH 9.13 50-year 42.24 208.49 210.36 209.99 210.63 0.004507 2.31 20 70.47 0.63

MAIN BRANCH 9.13 100-year 49.04 208.49 210.56 210.12 210.68 0.002172 1.75 62.47 126.33 0.44

MAIN BRANCH 9.13 Regional 319.93 208.49 213.01 211.38 213.06 0.000532 1.62 487.12 181.93 0.26

MAIN BRANCH 9.12 2-year 12.69 208.33 209.53 209.61 0.002289 1.26 11.79 17.84 0.42

MAIN BRANCH 9.12 5-year 20.85 208.33 209.83 209.93 0.002236 1.49 19.75 36.02 0.43

MAIN BRANCH 9.12 10-year 27.1 208.33 210.01 209.48 210.14 0.002369 1.69 27.69 84.47 0.45

MAIN BRANCH 9.12 25-year 35.6 208.33 210.25 210.35 0.001682 1.58 49.13 93.43 0.39

MAIN BRANCH 9.12 50-year 42.24 208.33 210.38 209.83 210.47 0.001512 1.58 61.88 98.36 0.38

MAIN BRANCH 9.12 100-year 49.04 208.33 210.52 209.95 210.6 0.001348 1.56 75.23 103.06 0.36

MAIN BRANCH 9.12 Regional 319.93 208.33 212.95 213.03 0.000793 2.07 397.55 156.28 0.32

MAIN BRANCH 9.11 2-year 12.69 208.33 209.14 209.04 209.35 0.008913 2.05 6.34 11.38 0.79

MAIN BRANCH 9.11 5-year 20.85 208.33 209.34 209.28 209.67 0.009719 2.55 9.01 14.77 0.86

MAIN BRANCH 9.11 10-year 27.1 208.33 209.57 209.45 209.89 0.00727 2.57 12.88 20.76 0.78

MAIN BRANCH 9.11 25-year 35.6 208.33 209.93 209.66 210.18 0.004224 2.36 23.44 38.11 0.62

MAIN BRANCH 9.11 50-year 42.24 208.33 209.89 209.82 210.28 0.006615 2.9 22.06 36.31 0.77

MAIN BRANCH 9.11 100-year 49.04 208.33 209.98 209.98 210.41 0.006845 3.08 25.65 40.81 0.8

MAIN BRANCH 9.11 Regional 319.93 208.33 211.81 211.81 212.82 0.008473 5.79 112.89 53.42 1.01

MAIN BRANCH 9.1 2-year 12.69 207.94 208.96 208.98 0.000753 0.67 24.41 51.82 0.24

MAIN BRANCH 9.1 5-year 20.85 207.94 209.37 209.39 0.000402 0.65 50.93 75.96 0.19

MAIN BRANCH 9.1 10-year 27.1 207.94 209.64 209.65 0.000317 0.66 77.69 123.18 0.17

MAIN BRANCH 9.1 25-year 35.6 207.94 210.01 210.02 0.000186 0.59 128.01 144.63 0.14

MAIN BRANCH 9.1 50-year 42.24 207.94 210.03 210.05 0.00025 0.68 130.66 145.99 0.16

MAIN BRANCH 9.1 100-year 49.04 207.94 210.04 210.06 0.00033 0.79 131.93 146.64 0.18

MAIN BRANCH 9.1 Regional 319.93 207.94 212.1 212.15 0.000414 1.45 505.75 190.52 0.23

MAIN BRANCH 9.09 2-year 12.69 206.82 208.97 207.32 208.98 0.000027 0.21 115.68 188.56 0.05

MAIN BRANCH 9.09 5-year 20.85 206.82 209.38 207.48 209.38 0.000025 0.23 195.84 206.13 0.05

MAIN BRANCH 9.09 10-year 27.1 206.82 209.65 207.6 209.65 0.000018 0.21 349.24 382.65 0.04

MAIN BRANCH 9.09 25-year 35.6 206.82 210.02 207.73 210.02 0.000013 0.21 500.08 436.93 0.04

MAIN BRANCH 9.09 50-year 42.24 206.82 210.04 207.82 210.04 0.000018 0.24 509.08 437.31 0.05

MAIN BRANCH 9.09 100-year 49.04 206.82 210.05 207.91 210.05 0.000024 0.28 514.11 437.53 0.05

MAIN BRANCH 9.09 Regional 319.93 206.82 212.13 209.35 212.14 0.00005 0.58 1491.14 506.83 0.08

MAIN BRANCH 9.08 2-year 12.69 207.94 208.89 208.46 208.95 0.001845 1.12 11.38 29.77 0.38

MAIN BRANCH 9.08 5-year 20.85 207.94 209.27 208.66 209.35 0.001503 1.28 16.3 105.34 0.37

MAIN BRANCH 9.08 10-year 27.1 207.94 209.52 208.78 209.62 0.001382 1.39 19.57 360.92 0.36

MAIN BRANCH 9.08 25-year 35.6 207.94 210.02 208.93 210.02 0.000018 0.16 500.17 436.93 0.04

MAIN BRANCH 9.08 50-year 42.24 207.94 210.04 209.04 210.04 0.000023 0.19 509.14 437.31 0.05

MAIN BRANCH 9.08 100-year 49.04 207.94 210.05 209.15 210.05 0.000031 0.22 514.15 437.52 0.05

MAIN BRANCH 9.08 Regional 319.93 207.94 212.13 210 212.13 0.000054 0.5 1490.96 506.81 0.08

MAIN BRANCH 9.075 Bridge

MAIN BRANCH 9.07 2-year 12.69 207.75 208.75 208.42 208.84 0.002843 1.3 9.9 36.31 0.46

MAIN BRANCH 9.07 5-year 20.85 207.75 209.15 208.62 209.25 0.002005 1.43 15.09 100.55 0.42

MAIN BRANCH 9.07 10-year 27.1 207.75 209.38 208.76 209.5 0.001843 1.54 18.21 108.15 0.41

MAIN BRANCH 9.07 25-year 35.6 207.75 209.65 208.92 209.79 0.001803 1.71 21.69 164.93 0.42

MAIN BRANCH 9.07 50-year 42.24 207.75 209.81 209.03 209.98 0.001872 1.85 23.81 406.85 0.43

MAIN BRANCH 9.07 100-year 49.04 207.75 210.05 209.14 210.05 0.000023 0.22 586.74 425 0.05

MAIN BRANCH 9.07 Regional 319.93 207.75 212.12 209.9 212.12 0.000055 0.54 1530.72 500.09 0.09
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WEST BRANCH 10.67 2-year 6.32 227.58 228.32 228.42 0.004947 1.52 5.88 14.67 0.57

WEST BRANCH 10.67 5-year 10.53 227.58 228.53 228.67 0.00488 1.79 9.52 19.19 0.59

WEST BRANCH 10.67 10-year 13.71 227.58 228.67 228.82 0.00475 1.93 12.3 22.02 0.59

WEST BRANCH 10.67 25-year 17.99 227.58 228.82 228.99 0.004586 2.08 16.02 25.32 0.59

WEST BRANCH 10.67 50-year 21.33 227.58 228.93 229.1 0.004517 2.17 18.81 27.53 0.6

WEST BRANCH 10.67 100-year 24.84 227.58 229.03 229.21 0.004572 2.29 21.61 30.54 0.61

WEST BRANCH 10.67 Regional 132.8 227.58 230.55 230.72 0.002868 2.93 125.01 88.28 0.54

WEST BRANCH 10.66 2-year 6.32 227.35 228.14 228.18 0.001866 1 9.13 20.36 0.36

WEST BRANCH 10.66 5-year 10.53 227.35 228.38 228.43 0.00179 1.17 14.48 24.42 0.37

WEST BRANCH 10.66 10-year 13.71 227.35 228.52 228.59 0.001773 1.27 18.2 26.89 0.37

WEST BRANCH 10.66 25-year 17.99 227.35 228.69 228.76 0.001782 1.39 22.86 29.68 0.38

WEST BRANCH 10.66 50-year 21.33 227.35 228.79 228.87 0.001826 1.48 26.11 31.49 0.39

WEST BRANCH 10.66 100-year 24.84 227.35 228.89 228.98 0.001886 1.57 29.27 33.15 0.4

WEST BRANCH 10.66 Regional 132.8 227.35 230.37 230.55 0.002367 2.75 125.26 87.83 0.5

WEST BRANCH 10.65 2-year 6.32 227.12 227.98 228.03 0.001997 1.08 8.35 17.52 0.37

WEST BRANCH 10.65 5-year 10.53 227.12 228.2 228.28 0.002169 1.32 13 23.52 0.4

WEST BRANCH 10.65 10-year 13.71 227.12 228.35 228.43 0.002188 1.44 16.65 27.38 0.41

WEST BRANCH 10.65 25-year 17.99 227.12 228.51 228.6 0.002195 1.57 21.49 31.8 0.42

WEST BRANCH 10.65 50-year 21.33 227.12 228.61 228.71 0.002262 1.67 24.85 34.54 0.44

WEST BRANCH 10.65 100-year 24.84 227.12 228.7 228.81 0.002354 1.77 28.1 36.99 0.45

WEST BRANCH 10.65 Regional 132.8 227.12 230.09 230.33 0.003304 3.18 108.81 78.81 0.59

WEST BRANCH 10.64 2-year 6.32 226.87 227.67 227.78 0.005784 1.78 7.05 17.08 0.65

WEST BRANCH 10.64 5-year 10.53 226.87 227.91 228.03 0.004997 1.98 11.7 22.06 0.63

WEST BRANCH 10.64 10-year 13.71 226.87 228.05 228.18 0.004866 2.13 15.11 26.74 0.63

WEST BRANCH 10.64 25-year 17.99 226.87 228.22 228.36 0.00471 2.3 20.29 35.71 0.64

WEST BRANCH 10.64 50-year 21.33 226.87 228.33 228.47 0.004421 2.35 24.78 41.95 0.63

WEST BRANCH 10.64 100-year 24.84 226.87 228.44 228.58 0.004148 2.39 29.61 47.76 0.61

WEST BRANCH 10.64 Regional 132.8 226.87 230 230.09 0.002011 2.65 147.47 87.02 0.48

WEST BRANCH 10.63 2-year 6.32 226.61 227.46 227.51 0.002025 1.08 8.19 15.89 0.37

WEST BRANCH 10.63 5-year 10.53 226.61 227.69 227.76 0.00224 1.33 12.18 19.29 0.41

WEST BRANCH 10.63 10-year 13.71 226.61 227.82 227.91 0.002368 1.48 14.93 21.33 0.43

WEST BRANCH 10.63 25-year 17.99 226.61 227.98 228.09 0.002474 1.65 18.53 23.72 0.45

WEST BRANCH 10.63 50-year 21.33 226.61 228.08 228.2 0.002658 1.79 21 26.41 0.47

WEST BRANCH 10.63 100-year 24.84 226.61 228.17 228.31 0.002846 1.92 23.51 29.12 0.49

WEST BRANCH 10.63 Regional 132.8 226.61 229.42 229.22 229.82 0.005266 3.87 81.48 58.19 0.74

WEST BRANCH 10.62 2-year 6.32 226.35 227.15 227 227.27 0.005486 1.66 6.01 15.65 0.59

WEST BRANCH 10.62 5-year 10.53 226.35 227.31 227.22 227.49 0.006823 2.1 8.94 19.94 0.68

WEST BRANCH 10.62 10-year 13.71 226.35 227.39 227.33 227.62 0.008165 2.42 10.58 21.99 0.76

WEST BRANCH 10.62 25-year 17.99 226.35 227.47 227.47 227.77 0.010229 2.84 12.32 23.97 0.86

WEST BRANCH 10.62 50-year 21.33 226.35 227.55 227.55 227.87 0.010312 2.99 14.42 26.15 0.87

WEST BRANCH 10.62 100-year 24.84 226.35 227.63 227.63 227.97 0.010288 3.12 16.65 28.28 0.88

WEST BRANCH 10.62 Regional 132.8 226.35 228.81 228.78 229.39 0.011621 5.11 61.85 44.34 1.04

WEST BRANCH 10.61 2-year 6.32 226.13 226.76 226.7 226.86 0.006651 1.59 7.45 31.05 0.64

WEST BRANCH 10.61 5-year 10.53 226.13 226.89 226.85 227.02 0.007474 1.9 12.03 41.07 0.7

WEST BRANCH 10.61 10-year 13.71 226.13 226.98 227.11 0.006898 1.98 16.28 48.56 0.68

WEST BRANCH 10.61 25-year 17.99 226.13 227.1 227.21 0.005498 1.93 22.42 50.69 0.62

WEST BRANCH 10.61 50-year 21.33 226.13 227.18 227.28 0.004981 1.94 26.48 51.23 0.6

WEST BRANCH 10.61 100-year 24.84 226.13 227.26 227.36 0.004561 1.95 30.59 51.76 0.58

WEST BRANCH 10.61 Regional 132.8 226.13 228.89 229 0.00223 2.46 123.49 62.59 0.47

WEST BRANCH 10.6 2-year 6.32 225.75 226.48 226.52 0.002831 1.14 13.69 44.35 0.43

WEST BRANCH 10.6 5-year 10.53 225.75 226.71 226.74 0.001948 1.13 25.34 60.95 0.37

WEST BRANCH 10.6 10-year 13.71 225.75 226.84 226.87 0.001611 1.12 34.38 71.21 0.34

WEST BRANCH 10.6 25-year 17.99 225.75 226.99 227.01 0.001404 1.14 45.66 82.23 0.33

WEST BRANCH 10.6 50-year 21.33 225.75 227.09 227.11 0.001257 1.14 53.77 84.7 0.31

WEST BRANCH 10.6 100-year 24.84 225.75 227.18 227.2 0.001159 1.14 61.59 86.5 0.3

WEST BRANCH 10.6 Regional 132.8 225.75 228.88 228.91 0.00067 1.46 234.41 113.8 0.26

WEST BRANCH 10.59 2-year 6.32 225.41 226.24 226.32 0.003301 1.34 6.85 16.48 0.47

WEST BRANCH 10.59 5-year 10.53 225.41 226.47 226.57 0.003294 1.58 11.39 22.72 0.49

WEST BRANCH 10.59 10-year 13.71 225.41 226.62 226.73 0.003199 1.7 14.93 26.61 0.49

WEST BRANCH 10.59 25-year 17.99 225.41 226.75 226.88 0.003427 1.88 18.74 30.22 0.52

WEST BRANCH 10.59 50-year 21.33 225.41 226.84 226.98 0.003611 2.02 21.46 32.57 0.54

WEST BRANCH 10.59 100-year 24.84 225.41 226.92 227.07 0.003802 2.15 24.15 34.72 0.56

WEST BRANCH 10.59 Regional 132.8 225.41 228.69 228.83 0.002163 2.72 131.5 80.66 0.48

WEST BRANCH 10.58 2-year 6.32 225 225.81 225.96 0.007148 1.94 5.75 13.76 0.69

WEST BRANCH 10.58 5-year 10.53 225 226.02 225.93 226.21 0.007538 2.31 8.97 17.89 0.73

WEST BRANCH 10.58 10-year 13.71 225 226.17 226.01 226.38 0.007231 2.48 12.11 24.16 0.73

WEST BRANCH 10.58 25-year 17.99 225 226.36 226.55 0.005989 2.5 17.58 32.3 0.68

WEST BRANCH 10.58 50-year 21.33 225 226.49 226.67 0.005338 2.51 21.98 37.59 0.66

WEST BRANCH 10.58 100-year 24.84 225 226.61 226.77 0.004803 2.5 26.75 42.58 0.63

WEST BRANCH 10.58 Regional 132.8 225 228.63 228.7 0.001405 2.33 150.47 68.76 0.39

WEST BRANCH 10.57 2-year 6.32 224.77 225.56 225.62 0.004085 1.41 8.98 18.79 0.51

WEST BRANCH 10.57 5-year 10.53 224.77 225.86 225.91 0.002847 1.47 15.28 23.01 0.45

WEST BRANCH 10.57 10-year 13.71 224.77 226.04 226.1 0.002611 1.55 19.62 26.72 0.44

WEST BRANCH 10.57 25-year 17.99 224.77 226.23 226.3 0.002565 1.7 25.86 36.24 0.45

WEST BRANCH 10.57 50-year 21.33 224.77 226.37 226.44 0.002439 1.75 31.15 42.67 0.44

WEST BRANCH 10.57 100-year 24.84 224.77 226.5 226.57 0.002294 1.79 36.97 48.79 0.44

WEST BRANCH 10.57 Regional 132.8 224.77 228.6 228.64 0.000832 1.83 200.45 92.85 0.3

WEST BRANCH 10.56 2-year 6.32 224.4 225.51 225.52 0.000484 0.67 16.86 19.79 0.2

WEST BRANCH 10.56 5-year 10.53 224.4 225.8 225.82 0.000572 0.86 23.03 22.2 0.23

WEST BRANCH 10.56 10-year 13.71 224.4 225.97 226 0.000631 0.97 27 23.62 0.25

WEST BRANCH 10.56 25-year 17.99 224.4 226.17 226.2 0.000707 1.11 31.7 25.21 0.27

WEST BRANCH 10.56 50-year 21.33 224.4 226.29 226.34 0.000764 1.21 34.99 26.26 0.28

WEST BRANCH 10.56 100-year 24.84 224.4 226.41 226.46 0.000821 1.31 38.22 27.25 0.29

WEST BRANCH 10.56 Regional 132.8 224.4 228.17 228.51 0.002628 3.55 103.75 72.32 0.58

WEST BRANCH 10.55 2-year 6.32 224.4 225.5 225.51 0.000247 0.48 16.82 19.77 0.15

WEST BRANCH 10.55 5-year 10.53 224.4 225.8 225.81 0.000296 0.61 22.99 22.18 0.17

WEST BRANCH 10.55 10-year 13.71 224.4 225.97 225.99 0.000329 0.7 26.96 23.61 0.18

WEST BRANCH 10.55 25-year 17.99 224.4 226.16 226.19 0.000373 0.81 31.67 25.19 0.19

WEST BRANCH 10.55 50-year 21.33 224.4 226.29 226.33 0.000406 0.88 34.96 26.25 0.2

WEST BRANCH 10.55 100-year 24.84 224.4 226.41 226.45 0.000438 0.95 38.19 27.24 0.21

WEST BRANCH 10.55 Regional 132.8 224.4 228.22 228.45 0.00123 2.45 107.27 73.47 0.4

WEST BRANCH 10.54 2-year 6.32 224.4 225.5 225.51 0.000249 0.48 16.77 19.75 0.15

WEST BRANCH 10.54 5-year 10.53 224.4 225.79 225.81 0.000299 0.62 22.92 22.16 0.17

WEST BRANCH 10.54 10-year 13.71 224.4 225.97 225.99 0.000332 0.7 26.88 23.58 0.18

WEST BRANCH 10.54 25-year 17.99 224.4 226.16 226.19 0.000376 0.81 31.57 25.16 0.19

WEST BRANCH 10.54 50-year 21.33 224.4 226.29 226.32 0.000409 0.88 34.85 26.21 0.21

WEST BRANCH 10.54 100-year 24.84 224.4 226.41 226.45 0.000442 0.96 38.06 27.2 0.22

WEST BRANCH 10.54 Regional 132.8 224.4 228.2 228.44 0.001258 2.47 105.94 73.04 0.4
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WEST BRANCH 10.53 2-year 6.32 224.36 225.41 225.49 0.004671 1.69 7.88 15.71 0.53

WEST BRANCH 10.53 5-year 10.53 224.36 225.71 225.79 0.003748 1.79 13.26 19.93 0.49

WEST BRANCH 10.53 10-year 13.71 224.36 225.88 225.97 0.003485 1.88 16.98 22.38 0.48

WEST BRANCH 10.53 25-year 17.99 224.36 226.08 226.17 0.003279 1.97 21.61 24.64 0.48

WEST BRANCH 10.53 50-year 21.33 224.36 226.21 226.3 0.003183 2.04 24.88 25.68 0.48

WEST BRANCH 10.53 100-year 24.84 224.36 226.33 226.42 0.003135 2.11 28.06 26.65 0.48

WEST BRANCH 10.53 Regional 132.8 224.36 228.18 228.39 0.003976 3.7 94.47 47.51 0.6

WEST BRANCH 10.52 2-year 6.32 224 224.94 225.06 0.003755 1.54 5.26 8.6 0.5

WEST BRANCH 10.52 5-year 10.53 224 225.2 225.37 0.004241 1.92 7.99 13.06 0.56

WEST BRANCH 10.52 10-year 13.71 224 225.38 225.57 0.004114 2.07 10.63 16.62 0.56

WEST BRANCH 10.52 25-year 17.99 224 225.56 225.77 0.004194 2.27 13.94 20.21 0.58

WEST BRANCH 10.52 50-year 21.33 224 225.68 225.9 0.004299 2.41 16.39 22.5 0.59

WEST BRANCH 10.52 100-year 24.84 224 225.78 226.02 0.004427 2.54 18.84 24.59 0.61

WEST BRANCH 10.52 Regional 132.8 224 227.06 227 227.75 0.008861 5.16 61.51 40.95 0.94

WEST BRANCH 10.51 2-year 6.32 223.69 224.75 224.8 0.002308 1.26 8.91 13.24 0.39

WEST BRANCH 10.51 5-year 10.53 223.69 224.99 225.07 0.002797 1.59 12.28 14.92 0.45

WEST BRANCH 10.51 10-year 13.71 223.69 225.13 225.24 0.003486 1.9 14.65 19.69 0.51

WEST BRANCH 10.51 25-year 17.99 223.69 225.27 225.42 0.004196 2.22 17.81 24.92 0.56

WEST BRANCH 10.51 50-year 21.33 223.69 225.36 225.54 0.00462 2.42 20.24 28.31 0.6

WEST BRANCH 10.51 100-year 24.84 223.69 225.45 225.64 0.004945 2.59 22.87 31.55 0.62

WEST BRANCH 10.51 Regional 132.8 223.69 227 227.2 0.003966 3.54 113.08 82.45 0.62

WEST BRANCH 10.5 2-year 6.32 223.49 224.53 224.59 0.003734 1.5 9.93 22.13 0.47

WEST BRANCH 10.5 5-year 10.53 223.49 224.79 224.85 0.003082 1.59 16.72 28.8 0.44

WEST BRANCH 10.5 10-year 13.71 223.49 224.93 224.99 0.003064 1.69 20.91 32.23 0.45

WEST BRANCH 10.5 25-year 17.99 223.49 225.08 225.14 0.003024 1.8 25.91 34.54 0.45

WEST BRANCH 10.5 50-year 21.33 223.49 225.18 225.24 0.002997 1.86 29.36 35.24 0.46

WEST BRANCH 10.5 100-year 24.84 223.49 225.27 225.33 0.003021 1.93 32.61 35.88 0.46

WEST BRANCH 10.5 Regional 132.8 223.49 226.7 226.89 0.005253 3.78 95.77 59.18 0.67

WEST BRANCH 10.49 2-year 6.32 223.32 224.37 224.41 0.001448 1.04 9.53 20.35 0.32

WEST BRANCH 10.49 5-year 10.53 223.32 224.63 224.69 0.001474 1.22 16.12 28.68 0.34

WEST BRANCH 10.49 10-year 13.71 223.32 224.75 224.82 0.001703 1.39 19.57 32.19 0.37

WEST BRANCH 10.49 25-year 17.99 223.32 224.86 224.95 0.002023 1.59 23.52 35.79 0.41

WEST BRANCH 10.49 50-year 21.33 223.32 224.94 225.04 0.002254 1.74 26.34 38.16 0.44

WEST BRANCH 10.49 100-year 24.84 223.32 225.01 225.13 0.002489 1.88 29.05 40.13 0.46

WEST BRANCH 10.49 Regional 132.8 223.32 226.05 226.46 0.006335 4.12 78.39 55.3 0.8

WEST BRANCH 10.48 2-year 6.32 223.1 223.87 223.87 224.14 0.013166 2.44 3.59 8.48 0.89

WEST BRANCH 10.48 5-year 10.53 223.1 224.21 224.21 224.46 0.008388 2.48 8.51 25.33 0.75

WEST BRANCH 10.48 10-year 13.71 223.1 224.35 224.35 224.58 0.007422 2.53 12.86 35.72 0.72

WEST BRANCH 10.48 25-year 17.99 223.1 224.48 224.48 224.7 0.007189 2.66 17.95 44.94 0.72

WEST BRANCH 10.48 50-year 21.33 223.1 224.54 224.54 224.78 0.007537 2.81 21.06 49.74 0.75

WEST BRANCH 10.48 100-year 24.84 223.1 224.61 224.61 224.85 0.007662 2.92 24.51 54.56 0.76

WEST BRANCH 10.48 Regional 132.8 223.1 226.07 226.15 0.00238 2.55 153.6 107.46 0.47

WEST BRANCH 10.47 2-year 6.32 222.64 223.62 223.67 0.002179 1.2 8.81 15.43 0.39

WEST BRANCH 10.47 5-year 10.53 222.64 223.85 223.93 0.002516 1.48 12.73 18.22 0.43

WEST BRANCH 10.47 10-year 13.71 222.64 223.98 224.08 0.002778 1.67 15.23 19.8 0.46

WEST BRANCH 10.47 25-year 17.99 222.64 224.13 224.26 0.003362 1.97 18.45 25.47 0.51

WEST BRANCH 10.47 50-year 21.33 222.64 224.23 224.38 0.003636 2.14 21.26 29.83 0.54

WEST BRANCH 10.47 100-year 24.84 222.64 224.33 224.49 0.003804 2.27 24.38 34.04 0.56

WEST BRANCH 10.47 Regional 132.8 222.64 225.82 226.01 0.003305 3.24 113.19 74.06 0.58

WEST BRANCH 10.46 2-year 6.32 222.32 223.26 223.11 223.41 0.005977 1.87 5.67 15.44 0.62

WEST BRANCH 10.46 5-year 10.53 222.32 223.53 223.67 0.004848 2 11.12 24.46 0.58

WEST BRANCH 10.46 10-year 13.71 222.32 223.7 223.83 0.004198 2.03 15.66 29.96 0.55

WEST BRANCH 10.46 25-year 17.99 222.32 223.88 224 0.003671 2.06 21.73 36.03 0.53

WEST BRANCH 10.46 50-year 21.33 222.32 224 224.12 0.003413 2.09 26.36 40.06 0.51

WEST BRANCH 10.46 100-year 24.84 222.32 224.12 224.23 0.003258 2.13 31.19 44.84 0.51

WEST BRANCH 10.46 Regional 132.8 222.32 225.72 225.81 0.00202 2.57 151.95 97.82 0.45

WEST BRANCH 10.45 2-year 6.32 222 222.94 223.04 0.003606 1.5 5.78 10.38 0.49

WEST BRANCH 10.45 5-year 10.53 222 223.15 223.31 0.004689 1.95 8.31 14.63 0.58

WEST BRANCH 10.45 10-year 13.71 222 223.26 223.47 0.005308 2.22 10.23 17.61 0.63

WEST BRANCH 10.45 25-year 17.99 222 223.39 223.23 223.65 0.00607 2.53 12.65 20.77 0.68

WEST BRANCH 10.45 50-year 21.33 222 223.48 223.36 223.77 0.006489 2.72 14.58 22.97 0.71

WEST BRANCH 10.45 100-year 24.84 222 223.56 223.47 223.88 0.006832 2.9 16.61 25.08 0.74

WEST BRANCH 10.45 Regional 132.8 222 225.27 225.6 0.004649 3.91 94.18 66.72 0.69

WEST BRANCH 10.44 2-year 6.32 222.46 222.52 222.53 0.004247 0.18 11.58 21.47 0.33

WEST BRANCH 10.44 5-year 10.53 222.46 222.79 222.8 0.003042 0.65 18.38 29.01 0.4

WEST BRANCH 10.44 10-year 13.71 222.46 222.94 222.96 0.002757 0.83 23.03 33.19 0.41

WEST BRANCH 10.44 25-year 17.99 222.46 223.1 223.13 0.002541 1 28.93 36.96 0.42

WEST BRANCH 10.44 50-year 21.33 222.46 223.22 223.24 0.002444 1.11 33.22 39.1 0.42

WEST BRANCH 10.44 100-year 24.84 222.46 223.32 223.35 0.002364 1.2 37.58 41.16 0.43

WEST BRANCH 10.44 Regional 132.8 222.46 225.19 225.26 0.001704 2.27 142.53 68.72 0.44

WEST BRANCH 10.43 2-year 6.32 221.15 222 222.15 0.005834 1.78 4.19 6.98 0.62

WEST BRANCH 10.43 5-year 10.53 221.15 222.27 222.02 222.47 0.00573 2.12 7.1 14.49 0.64

WEST BRANCH 10.43 10-year 13.71 221.15 222.44 222.25 222.66 0.005303 2.25 10.02 19.32 0.63

WEST BRANCH 10.43 25-year 17.99 221.15 222.64 222.45 222.86 0.004793 2.35 14.35 24.82 0.61

WEST BRANCH 10.43 50-year 21.33 221.15 222.77 222.99 0.004426 2.39 17.99 28.64 0.6

WEST BRANCH 10.43 100-year 24.84 221.15 222.91 223.12 0.003999 2.4 22.23 32.52 0.58

WEST BRANCH 10.43 Regional 132.8 221.15 224.99 225.13 0.001847 2.74 128.99 65.86 0.45

WEST BRANCH 10.42 2-year 6.32 220.83 221.75 221.83 0.002635 1.29 5.94 9.29 0.43

WEST BRANCH 10.42 5-year 10.53 220.83 222.04 222.15 0.002769 1.58 8.87 11.95 0.46

WEST BRANCH 10.42 10-year 13.71 220.83 222.21 222.35 0.002864 1.76 11.32 16.51 0.48

WEST BRANCH 10.42 25-year 17.99 220.83 222.42 222.57 0.002769 1.9 15.39 22.1 0.48

WEST BRANCH 10.42 50-year 21.33 220.83 222.57 222.73 0.002633 1.97 19.02 26.09 0.48

WEST BRANCH 10.42 100-year 24.84 220.83 222.73 222.89 0.0024 1.99 23.54 30.34 0.46

WEST BRANCH 10.42 Regional 132.8 220.83 224.85 225.02 0.001709 2.77 131.63 78.1 0.44

WEST BRANCH 10.41 2-year 6.32 220.83 221.72 221.79 0.002605 1.14 5.53 6.22 0.39

WEST BRANCH 10.41 5-year 10.53 220.83 222 222.1 0.003227 1.45 7.24 6.22 0.43

WEST BRANCH 10.41 10-year 13.71 220.83 222.16 222.3 0.003525 1.66 8.47 9.04 0.46

WEST BRANCH 10.41 25-year 17.99 220.83 222.34 222.52 0.003833 1.89 10.46 12.34 0.49

WEST BRANCH 10.41 50-year 21.33 220.83 222.47 222.68 0.003973 2.03 12.22 14.66 0.51

WEST BRANCH 10.41 100-year 24.84 220.83 222.61 222.83 0.003958 2.14 14.4 17.1 0.51

WEST BRANCH 10.41 Regional 132.8 220.83 224.62 224.97 0.003553 3.35 84.41 52.76 0.55



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: West Branch

HEC-RAS Hydraulic Output Summary

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)  

WEST BRANCH 10.4 2-year 6.32 220.83 221.6 221.69 0.004008 1.32 4.8 6.21 0.48

WEST BRANCH 10.4 5-year 10.53 220.83 221.84 221.98 0.004949 1.68 6.27 6.22 0.53

WEST BRANCH 10.4 10-year 13.71 220.83 221.97 222.16 0.005816 1.93 7.09 6.22 0.58

WEST BRANCH 10.4 25-year 17.99 220.83 222.1 222.36 0.007094 2.28 7.97 7.98 0.65

WEST BRANCH 10.4 50-year 21.33 220.83 222.18 222.5 0.008153 2.54 8.64 9.36 0.7

WEST BRANCH 10.4 100-year 24.84 220.83 222.27 222 222.65 0.008786 2.76 9.57 10.99 0.74

WEST BRANCH 10.4 Regional 132.8 220.83 224.02 224.02 224.78 0.008418 4.6 56.1 42.14 0.82

WEST BRANCH 10.39 2-year 6.32 220.59 221.33 221.33 221.58 0.01347 2.4 3.92 9.43 0.89

WEST BRANCH 10.39 5-year 10.53 220.59 221.55 221.55 221.85 0.012823 2.78 6.26 11.75 0.91

WEST BRANCH 10.39 10-year 13.71 220.59 221.68 221.68 222.02 0.01258 3.01 7.93 13.16 0.92

WEST BRANCH 10.39 25-year 17.99 220.59 221.84 221.84 222.22 0.012371 3.26 10.09 14.78 0.93

WEST BRANCH 10.39 50-year 21.33 220.59 221.95 221.95 222.35 0.011882 3.39 11.87 16 0.93

WEST BRANCH 10.39 100-year 24.84 220.59 222 222 222.48 0.013986 3.76 12.61 16.48 1.01

WEST BRANCH 10.39 Regional 132.8 220.59 223.64 223.64 224.27 0.010322 5.41 68.22 55.41 0.99

WEST BRANCH 10.38 2-year 6.32 221.7 220.84 220.84 0.001655 17.67 29.2 0

WEST BRANCH 10.38 5-year 10.53 221.7 221.07 221.08 0.001765 25.22 34.78 0

WEST BRANCH 10.38 10-year 13.71 221.7 221.21 221.22 0.001824 30.39 38.32 0

WEST BRANCH 10.38 25-year 17.99 221.7 221.38 221.39 0.001866 36.97 42.4 0

WEST BRANCH 10.38 50-year 21.33 221.7 221.49 221.5 0.00188 41.9 45.21 0

WEST BRANCH 10.38 100-year 24.84 221.7 221.59 221.61 0.001894 46.85 47.87 0

WEST BRANCH 10.38 Regional 132.8 221.7 223.15 223.19 0.00203 1.49 154.98 90.15 0.43

WEST BRANCH 10.37 2-year 6.32 219.74 220.61 220.64 0.001685 1 11.57 23.92 0.34

WEST BRANCH 10.37 5-year 10.53 219.74 220.81 220.86 0.001869 1.21 17.06 28.72 0.37

WEST BRANCH 10.37 10-year 13.71 219.74 220.94 221 0.001973 1.34 20.83 31.6 0.39

WEST BRANCH 10.37 25-year 17.99 219.74 221.08 221.15 0.002096 1.49 25.63 35.07 0.41

WEST BRANCH 10.37 50-year 21.33 219.74 221.19 221.26 0.002141 1.58 29.39 37.66 0.42

WEST BRANCH 10.37 100-year 24.84 219.74 221.29 221.36 0.002176 1.67 33.22 40.13 0.43

WEST BRANCH 10.37 Regional 132.8 219.74 222.7 222.89 0.003146 3.09 115.86 78.86 0.57

WEST BRANCH 10.36 2-year 6.32 219.47 220.43 220.24 220.49 0.00392 1.47 10.43 24.3 0.48

WEST BRANCH 10.36 5-year 10.53 219.47 220.64 220.38 220.7 0.003856 1.66 16.06 29.72 0.49

WEST BRANCH 10.36 10-year 13.71 219.47 220.77 220.47 220.83 0.003836 1.77 19.97 32.96 0.5

WEST BRANCH 10.36 25-year 17.99 219.47 220.91 220.56 220.98 0.003778 1.88 25.03 36.74 0.5

WEST BRANCH 10.36 50-year 21.33 219.47 221.02 221.09 0.003706 1.95 29.02 39.73 0.5

WEST BRANCH 10.36 100-year 24.84 219.47 221.12 221.19 0.003695 2.03 33.11 43.85 0.51

WEST BRANCH 10.36 Regional 132.8 219.47 222.59 222.67 0.002712 2.67 141.37 98.17 0.48

WEST BRANCH 10.35 2-year 6.32 219.09 219.74 219.74 219.96 0.012512 2.19 4.02 12.06 0.87

WEST BRANCH 10.35 5-year 10.53 219.09 219.95 219.95 220.21 0.01113 2.48 7.01 16.82 0.85

WEST BRANCH 10.35 10-year 13.71 219.09 220.07 220.07 220.34 0.010709 2.65 9.16 19.21 0.86

WEST BRANCH 10.35 25-year 17.99 219.09 220.2 220.2 220.5 0.010579 2.86 11.79 21.54 0.87

WEST BRANCH 10.35 50-year 21.33 219.09 220.28 220.28 220.6 0.010813 3.04 13.6 22.99 0.89

WEST BRANCH 10.35 100-year 24.84 219.09 220.36 220.36 220.71 0.010867 3.18 15.52 24.45 0.9

WEST BRANCH 10.35 Regional 132.8 219.09 221.76 221.76 222.28 0.009374 4.86 77.94 76.53 0.95

WEST BRANCH 10.34 2-year 6.32 218.61 219.29 219.33 0.003511 1.21 11.72 33.01 0.47

WEST BRANCH 10.34 5-year 10.53 218.61 219.5 219.54 0.00254 1.24 19.24 36.06 0.42

WEST BRANCH 10.34 10-year 13.71 218.61 219.65 219.69 0.002125 1.25 24.81 38.16 0.39

WEST BRANCH 10.34 25-year 17.99 218.61 219.83 219.87 0.00185 1.3 31.67 40.6 0.37

WEST BRANCH 10.34 50-year 21.33 218.61 219.94 219.98 0.001783 1.35 36.25 42.15 0.37

WEST BRANCH 10.34 100-year 24.84 218.61 220.04 220.09 0.001754 1.41 40.76 44.06 0.38

WEST BRANCH 10.34 Regional 132.8 218.61 221.71 221.8 0.001754 2.35 147.63 84.09 0.43

WEST BRANCH 10.33 2-year 6.32 218.1 218.76 218.65 218.93 0.008575 1.85 3.92 8.57 0.73

WEST BRANCH 10.33 5-year 10.53 218.1 218.96 218.87 219.2 0.009071 2.28 5.84 10.57 0.78

WEST BRANCH 10.33 10-year 13.71 218.1 219.08 218.99 219.38 0.009495 2.54 7.25 13.35 0.82

WEST BRANCH 10.33 25-year 17.99 218.1 219.22 219.2 219.57 0.009663 2.81 9.46 17.62 0.85

WEST BRANCH 10.33 50-year 21.33 218.1 219.34 219.32 219.7 0.009076 2.91 11.7 21.09 0.83

WEST BRANCH 10.33 100-year 24.84 218.1 219.46 219.43 219.82 0.008157 2.94 14.55 24.82 0.8

WEST BRANCH 10.33 Regional 132.8 218.1 221.48 221.66 0.00235 2.89 129.97 89.69 0.5

WEST BRANCH 10.32 2-year 6.32 217.63 218.56 218.61 0.002166 1.16 10.13 20.1 0.38

WEST BRANCH 10.32 5-year 10.53 217.63 218.83 218.88 0.002025 1.32 16.08 24.86 0.39

WEST BRANCH 10.32 10-year 13.71 217.63 218.99 219.05 0.001913 1.4 20.55 27.91 0.38

WEST BRANCH 10.32 25-year 17.99 217.63 219.19 219.25 0.001748 1.47 26.23 29.54 0.37

WEST BRANCH 10.32 50-year 21.33 217.63 219.33 219.39 0.001668 1.51 30.37 30.64 0.37

WEST BRANCH 10.32 100-year 24.84 217.63 219.46 219.53 0.001608 1.56 34.52 31.71 0.37

WEST BRANCH 10.32 Regional 132.8 217.63 221.36 221.52 0.002103 2.87 124.83 68.66 0.47

WEST BRANCH 10.31 2-year 6.32 217.19 217.95 217.95 218.23 0.013602 2.46 3.55 8.44 0.9

WEST BRANCH 10.31 5-year 10.53 217.19 218.2 218.2 218.52 0.011943 2.79 5.89 10.21 0.88

WEST BRANCH 10.31 10-year 13.71 217.19 218.34 218.34 218.7 0.011994 3.04 7.34 11.03 0.91

WEST BRANCH 10.31 25-year 17.99 217.19 218.5 218.5 218.92 0.012141 3.33 9.15 11.97 0.93

WEST BRANCH 10.31 50-year 21.33 217.19 218.61 218.61 219.06 0.011997 3.5 10.58 12.66 0.94

WEST BRANCH 10.31 100-year 24.84 217.19 218.72 218.72 219.21 0.012094 3.69 11.94 13.3 0.95

WEST BRANCH 10.31 Regional 132.8 217.19 220.52 220.52 221.17 0.009012 5.36 66.89 47.24 0.94

WEST BRANCH 10.3 2-year 6.32 216.87 217.69 217.74 0.002463 1.19 10.61 23.25 0.42

WEST BRANCH 10.3 5-year 10.53 216.87 217.91 217.97 0.002492 1.4 16.24 28.67 0.44

WEST BRANCH 10.3 10-year 13.71 216.87 218.04 218.1 0.0025 1.52 20.16 31.47 0.45

WEST BRANCH 10.3 25-year 17.99 216.87 218.19 218.26 0.002475 1.64 24.98 33.41 0.46

WEST BRANCH 10.3 50-year 21.33 216.87 218.29 218.36 0.002473 1.72 28.47 34.74 0.46

WEST BRANCH 10.3 100-year 24.84 216.87 218.38 218.46 0.002507 1.81 31.81 35.97 0.47

WEST BRANCH 10.3 Regional 132.8 216.87 220.18 220.34 0.002353 2.95 118.17 63.57 0.52

WEST BRANCH 10.29 2-year 6.32 216.59 217.57 217.59 0.001057 0.81 17.29 29.29 0.26

WEST BRANCH 10.29 5-year 10.53 216.59 217.78 217.8 0.001207 0.99 23.7 31.61 0.29

WEST BRANCH 10.29 10-year 13.71 216.59 217.91 217.93 0.001321 1.1 27.69 32.97 0.31

WEST BRANCH 10.29 25-year 17.99 216.59 218.05 218.08 0.001482 1.25 32.4 34.91 0.33

WEST BRANCH 10.29 50-year 21.33 216.59 218.14 218.18 0.001622 1.36 35.77 36.79 0.35

WEST BRANCH 10.29 100-year 24.84 216.59 218.22 218.27 0.00177 1.48 38.98 38.5 0.37

WEST BRANCH 10.29 Regional 132.8 216.59 220.07 220.15 0.001557 2.29 166.14 112 0.39



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: East Branch

HEC-RAS Hydraulic Output Summary

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)  

Bolton Reach 9.64 2-year 26.12 231 232.5 232.58 0.001765 1.32 19.91 17.43 0.38

Bolton Reach 9.64 5-year 43.32 231 232.89 233.03 0.001971 1.64 27.51 20.88 0.42

Bolton Reach 9.64 10-year 56.5 231 233.14 233.31 0.002084 1.83 32.99 23.06 0.44

Bolton Reach 9.64 25-year 74.39 231 233.43 233.64 0.002214 2.04 40.03 25.58 0.46

Bolton Reach 9.64 50-year 88.9 231 233.64 233.87 0.002257 2.2 46.37 37.41 0.47

Bolton Reach 9.64 100-year 104.04 231 233.83 234.1 0.002263 2.33 54.93 49.77 0.48

Bolton Reach 9.64 Regional 479.46 231 236.94 237.14 0.000946 2.61 419.47 148.49 0.35

Bolton Reach 9.635 2-year 26.12 230.5 232 232.25 0.008308 2.22 11.75 14.37 0.78

Bolton Reach 9.635 5-year 43.32 230.5 232.37 232.69 0.006812 2.51 17.84 18.31 0.75

Bolton Reach 9.635 10-year 56.5 230.5 232.6 232.96 0.006462 2.69 22.23 20.28 0.75

Bolton Reach 9.635 25-year 74.39 230.5 232.86 233.29 0.006237 2.92 27.84 22.46 0.75

Bolton Reach 9.635 50-year 88.9 230.5 233.05 233.52 0.00618 3.09 32.13 23.99 0.76

Bolton Reach 9.635 100-year 104.04 230.5 233.22 233.74 0.006173 3.25 36.4 25.43 0.77

Bolton Reach 9.635 Regional 479.46 230.5 235.49 235.49 236.8 0.006561 5.51 135.03 68.68 0.89

Bolton Reach 9.63 2-year 26.12 230.4 231.9 232 0.002215 1.42 18.34 15.23 0.41

Bolton Reach 9.63 5-year 43.32 230.4 232.26 232.43 0.002623 1.79 24.49 18.52 0.47

Bolton Reach 9.63 10-year 56.5 230.4 232.49 232.69 0.002866 2.02 28.86 20.86 0.5

Bolton Reach 9.63 25-year 74.39 230.4 232.74 233.01 0.003155 2.29 34.52 23.55 0.53

Bolton Reach 9.63 50-year 88.9 230.4 232.92 233.23 0.003371 2.49 38.86 25.42 0.56

Bolton Reach 9.63 100-year 104.04 230.4 233.08 233.44 0.00358 2.67 43.22 27.17 0.58

Bolton Reach 9.63 Regional 479.46 230.4 235.43 235.09 236.28 0.004045 4.62 191.07 97.24 0.69

Bolton Reach 9.62 2-year 26.12 230.3 231.48 231.6 0.002767 1.63 22.31 30.47 0.48

Bolton Reach 9.62 5-year 43.32 230.3 231.81 231.98 0.002959 1.98 33.47 37.37 0.51

Bolton Reach 9.62 10-year 56.5 230.3 232.01 232.21 0.003101 2.2 41.27 41.52 0.54

Bolton Reach 9.62 25-year 74.39 230.3 232.23 232.47 0.003268 2.45 51.2 46.27 0.56

Bolton Reach 9.62 50-year 88.9 230.3 232.39 232.66 0.003405 2.64 58.71 49.55 0.58

Bolton Reach 9.62 100-year 104.04 230.3 232.54 232.84 0.003523 2.81 66.29 52.66 0.6

Bolton Reach 9.62 Regional 479.46 230.3 235.1 235.57 0.002801 4.16 269.52 106.29 0.61

Bolton Reach 9.61 2-year 26.12 230 231.23 231.3 0.001417 1.2 32.19 44.42 0.35

Bolton Reach 9.61 5-year 43.32 230 231.55 231.64 0.00158 1.48 47.84 54.42 0.38

Bolton Reach 9.61 10-year 56.5 230 231.74 231.85 0.001685 1.65 58.73 60.41 0.4

Bolton Reach 9.61 25-year 74.39 230 231.96 232.09 0.001792 1.84 72.76 67.34 0.42

Bolton Reach 9.61 50-year 88.9 230 232.12 232.26 0.001828 1.96 83.76 70.45 0.43

Bolton Reach 9.61 100-year 104.04 230 232.27 232.42 0.001845 2.07 94.8 72.79 0.44

Bolton Reach 9.61 Regional 479.46 230 234.97 235.21 0.001418 3.05 346.14 113.73 0.44

Bolton Reach 9.6 2-year 26.12 229.7 230.82 230.94 0.003637 1.78 26.05 46.38 0.54

Bolton Reach 9.6 5-year 43.32 229.7 231.1 231.26 0.003733 2.1 41.01 59.02 0.57

Bolton Reach 9.6 10-year 56.5 229.7 231.3 231.46 0.00355 2.24 53.31 67.66 0.57

Bolton Reach 9.6 25-year 74.39 229.7 231.54 231.71 0.003182 2.33 71.44 78.68 0.55

Bolton Reach 9.6 50-year 88.9 229.7 231.73 231.9 0.002882 2.37 87.18 87.13 0.53

Bolton Reach 9.6 100-year 104.04 229.7 231.92 232.08 0.002619 2.39 104.12 95.39 0.51

Bolton Reach 9.6 Regional 479.46 229.7 234.89 235 0.000904 2.48 490.17 150.63 0.35

Bolton Reach 9.59 2-year 26.12 229.3 230.45 230.51 0.001866 1.31 40.54 75.41 0.39

Bolton Reach 9.59 5-year 43.32 229.3 230.85 230.9 0.00127 1.32 76.72 105.41 0.34

Bolton Reach 9.59 10-year 56.5 229.3 231.11 231.15 0.000976 1.28 106.83 118.42 0.3

Bolton Reach 9.59 25-year 74.39 229.3 231.41 231.45 0.000761 1.26 143.35 122.34 0.28

Bolton Reach 9.59 50-year 88.9 229.3 231.62 231.66 0.00068 1.27 169.47 125.07 0.27

Bolton Reach 9.59 100-year 104.04 229.3 231.82 231.86 0.00063 1.29 194.55 127.64 0.26

Bolton Reach 9.59 Regional 479.46 229.3 234.83 234.89 0.000445 1.82 636.52 166.5 0.25

Bolton Reach 9.58 2-year 26.12 229 230.3 230.34 0.000752 0.91 41.32 52.35 0.26

Bolton Reach 9.58 5-year 43.32 229 230.72 230.77 0.000688 1.05 66.5 66.5 0.26

Bolton Reach 9.58 10-year 56.5 229 231 231.05 0.000648 1.13 85.97 75.65 0.26

Bolton Reach 9.58 25-year 74.39 229 231.3 231.36 0.000627 1.22 110.67 85.86 0.26

Bolton Reach 9.58 50-year 88.9 229 231.51 231.57 0.000623 1.29 129.52 92.91 0.26

Bolton Reach 9.58 100-year 104.04 229 231.71 231.78 0.000622 1.36 148.53 99.5 0.26

Bolton Reach 9.58 Regional 479.46 229 234.74 234.83 0.000463 1.93 596.81 184.67 0.26

Bolton Reach 9.57 2-year 26.12 228.7 230.06 230.14 0.001641 1.25 23.39 25.03 0.37

Bolton Reach 9.57 5-year 43.32 228.7 230.49 230.59 0.001515 1.48 36.9 38.85 0.37

Bolton Reach 9.57 10-year 56.5 228.7 230.76 230.88 0.00141 1.59 48.98 47.94 0.37

Bolton Reach 9.57 25-year 74.39 228.7 231.07 231.2 0.001362 1.72 65.01 57.84 0.37

Bolton Reach 9.57 50-year 88.9 228.7 231.27 231.41 0.00135 1.82 77.63 64.58 0.38

Bolton Reach 9.57 100-year 104.04 228.7 231.47 231.62 0.001342 1.91 90.72 70.89 0.38

Bolton Reach 9.57 Regional 479.46 228.7 234.57 234.73 0.000782 2.47 440.35 137.57 0.33

Bolton Reach 9.56 2-year 26.12 228.3 229.63 229.78 0.002868 1.78 18.86 20.71 0.49

Bolton Reach 9.56 5-year 43.32 228.3 230.03 230.24 0.003063 2.19 27.79 25.47 0.53

Bolton Reach 9.56 10-year 56.5 228.3 230.27 230.54 0.003232 2.46 35.17 34.77 0.56

Bolton Reach 9.56 25-year 74.39 228.3 230.55 230.86 0.003274 2.7 46.54 45.51 0.57

Bolton Reach 9.56 50-year 88.9 228.3 230.75 231.08 0.003247 2.85 56.47 53.15 0.58

Bolton Reach 9.56 100-year 104.04 228.3 230.96 231.3 0.003116 2.94 68.16 60.92 0.58

Bolton Reach 9.56 Regional 479.46 228.3 234.37 234.6 0.001223 3.2 391.25 128.06 0.41

Bolton Reach 9.55 2-year 26.12 228 229.22 229.34 0.002468 1.57 19.3 20.55 0.45

Bolton Reach 9.55 5-year 43.32 228 229.58 229.76 0.002689 1.95 27.32 23.54 0.5

Bolton Reach 9.55 10-year 56.5 228 229.8 230.03 0.002849 2.19 32.78 25.37 0.52

Bolton Reach 9.55 25-year 74.39 228 230.06 230.34 0.003071 2.48 39.42 27.25 0.55

Bolton Reach 9.55 50-year 88.9 228 230.23 230.56 0.003243 2.7 44.26 28.09 0.58

Bolton Reach 9.55 100-year 104.04 228 230.39 230.77 0.003426 2.9 48.88 28.87 0.6

Bolton Reach 9.55 Regional 479.46 228 232.4 232.4 234.08 0.007569 6.47 116.33 38.5 0.99

Bolton Reach 9.54 2-year 26.12 227.7 228.78 228.9 0.003026 1.61 20.12 26.86 0.49

Bolton Reach 9.54 5-year 43.32 227.7 229.14 229.31 0.002921 1.91 31.04 35.31 0.51

Bolton Reach 9.54 10-year 56.5 227.7 229.36 229.56 0.002882 2.09 39.78 43.01 0.52

Bolton Reach 9.54 25-year 74.39 227.7 229.63 229.85 0.0028 2.28 52.28 52.08 0.52

Bolton Reach 9.54 50-year 88.9 227.7 229.82 230.05 0.002724 2.39 62.79 58.63 0.52

Bolton Reach 9.54 100-year 104.04 227.7 230 230.24 0.002635 2.48 74.15 64.97 0.52

Bolton Reach 9.54 Regional 479.46 227.7 232.49 232.9 0.002261 3.76 268.98 91.19 0.55

Bolton Reach 9.53 2-year 26.12 227.3 228.57 228.61 0.001038 1.05 35.58 46.14 0.3

Bolton Reach 9.53 5-year 43.32 227.3 228.95 229.02 0.001008 1.24 55.79 57.87 0.31

Bolton Reach 9.53 10-year 56.5 227.3 229.2 229.27 0.000986 1.34 70.38 62.8 0.31

Bolton Reach 9.53 25-year 74.39 227.3 229.47 229.55 0.000974 1.46 88.58 67.87 0.32

Bolton Reach 9.53 50-year 88.9 227.3 229.67 229.76 0.000973 1.55 102.39 71.47 0.32

Bolton Reach 9.53 100-year 104.04 227.3 229.86 229.96 0.000972 1.63 116.27 74.92 0.32

Bolton Reach 9.53 Regional 479.46 227.3 232.34 232.59 0.001264 2.92 328.87 94.9 0.41
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River: Cold Creek
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Bolton Reach 9.52 2-year 26.12 227 228.39 228.44 0.001057 1.12 39.64 52.56 0.3

Bolton Reach 9.52 5-year 43.32 227 228.79 228.85 0.001002 1.3 63.74 67.17 0.31

Bolton Reach 9.52 10-year 56.5 227 229.04 229.11 0.000976 1.39 81.52 76.17 0.31

Bolton Reach 9.52 25-year 74.39 227 229.33 229.4 0.000953 1.5 104.75 86.54 0.31

Bolton Reach 9.52 50-year 88.9 227 229.53 229.61 0.000939 1.58 123.05 93.9 0.32

Bolton Reach 9.52 100-year 104.04 227 229.72 229.81 0.000922 1.64 142.03 100.96 0.32

Bolton Reach 9.52 Regional 479.46 227 232.27 232.4 0.000904 2.52 455.29 139.59 0.35

Bolton Reach 9.51 2-year 26.12 226.7 228.19 228.25 0.001347 1.31 35.33 44.57 0.34

Bolton Reach 9.51 5-year 43.32 226.7 228.59 228.67 0.001329 1.53 55.75 56.36 0.36

Bolton Reach 9.51 10-year 56.5 226.7 228.84 228.93 0.001317 1.66 70.67 63.62 0.36

Bolton Reach 9.51 25-year 74.39 226.7 229.13 229.23 0.001294 1.79 90.11 71.09 0.37

Bolton Reach 9.51 50-year 88.9 226.7 229.33 229.44 0.001274 1.87 105.13 75.57 0.37

Bolton Reach 9.51 100-year 104.04 226.7 229.53 229.64 0.001254 1.95 120.42 79.88 0.37

Bolton Reach 9.51 Regional 479.46 226.7 232.01 232.22 0.001475 3.21 373.16 121.75 0.44

Bolton Reach 9.49 2-year 26.12 226.3 227.71 227.8 0.001807 1.47 28.92 36.51 0.4

Bolton Reach 9.49 5-year 43.32 226.3 228.13 228.24 0.001717 1.71 46.27 46.46 0.4

Bolton Reach 9.49 10-year 56.5 226.3 228.39 228.51 0.001688 1.84 58.86 52.51 0.41

Bolton Reach 9.49 25-year 74.39 226.3 228.68 228.82 0.001662 2 75.31 59.5 0.41

Bolton Reach 9.49 50-year 88.9 226.3 228.89 229.03 0.001644 2.1 88.3 64.49 0.42

Bolton Reach 9.49 100-year 104.04 226.3 229.09 229.24 0.001613 2.19 101.95 69.34 0.42

Bolton Reach 9.49 Regional 479.46 226.3 231.43 231.75 0.002122 3.77 328.73 124.89 0.53

Bolton Reach 9.48 2-year 26.12 226 227.48 227.54 0.001118 1.2 34.47 40.53 0.31

Bolton Reach 9.48 5-year 43.32 226 227.92 227.99 0.001069 1.4 54.72 51.25 0.32

Bolton Reach 9.48 10-year 56.5 226 228.18 228.26 0.001072 1.52 68.93 57.58 0.33

Bolton Reach 9.48 25-year 74.39 226 228.48 228.57 0.001079 1.66 87.28 64.86 0.34

Bolton Reach 9.48 50-year 88.9 226 228.69 228.8 0.001082 1.76 101.68 70.04 0.34

Bolton Reach 9.48 100-year 104.04 226 228.9 229.01 0.001072 1.84 116.91 75.14 0.35

Bolton Reach 9.48 Regional 479.46 226 231.17 231.45 0.001648 3.36 343.96 119.95 0.47

Bolton Reach 9.47 2-year 26.12 225.7 227.15 227.32 0.003187 1.97 19.41 24.85 0.52

Bolton Reach 9.47 5-year 43.32 225.7 227.56 227.78 0.003231 2.34 32.55 39.68 0.55

Bolton Reach 9.47 10-year 56.5 225.7 227.82 228.06 0.003046 2.48 44.32 49.31 0.54

Bolton Reach 9.47 25-year 74.39 225.7 228.15 228.38 0.002705 2.57 62.3 61.16 0.52

Bolton Reach 9.47 50-year 88.9 225.7 228.39 228.61 0.002446 2.6 78.05 69.91 0.51

Bolton Reach 9.47 100-year 104.04 225.7 228.63 228.84 0.002177 2.6 96.04 78.73 0.49

Bolton Reach 9.47 Regional 479.46 225.7 231.01 231.25 0.001859 3.57 373.76 140.31 0.49

Bolton Reach 9.46 2-year 26.12 225.3 227.01 227.05 0.000869 0.95 27.59 22.63 0.27

Bolton Reach 9.46 5-year 43.32 225.3 227.44 227.51 0.000852 1.14 44.27 54.51 0.28

Bolton Reach 9.46 10-year 56.5 225.3 227.72 227.8 0.000798 1.22 62.58 75.31 0.28

Bolton Reach 9.46 25-year 74.39 225.3 228.07 228.15 0.000693 1.27 93.26 97.31 0.27

Bolton Reach 9.46 50-year 88.9 225.3 228.33 228.4 0.000611 1.28 119.02 102.98 0.26

Bolton Reach 9.46 100-year 104.04 225.3 228.58 228.65 0.000543 1.29 145.78 108.56 0.24

Bolton Reach 9.46 Regional 479.46 225.3 230.9 231.05 0.00076 2.27 456.87 159.69 0.32

Bolton Reach 9.452 2-year 26.12 225.6 226.8 226.29 226.92 0.002213 1.49 17.54 21.5 0.43

Bolton Reach 9.452 5-year 43.32 225.6 227.16 226.56 227.35 0.002542 1.9 22.79 34.97 0.49

Bolton Reach 9.452 10-year 56.5 225.6 227.38 226.75 227.62 0.002797 2.18 25.97 51.01 0.52

Bolton Reach 9.452 25-year 74.39 225.6 227.64 226.98 227.96 0.003106 2.51 29.68 69.73 0.56

Bolton Reach 9.452 50-year 88.9 225.6 227.8 227.16 228.19 0.003401 2.77 32.14 82.13 0.59

Bolton Reach 9.452 100-year 104.04 225.6 227.96 227.33 228.43 0.003701 3.02 34.44 93.71 0.63

Bolton Reach 9.452 Regional 479.46 225.6 230.82 228.98 230.98 0.000824 2.29 445.01 158.47 0.33

Bolton Reach 9.4515 Bridge

Bolton Reach 9.451 2-year 26.12 225.6 226.79 226.29 226.91 0.002297 1.51 17.34 21.39 0.44

Bolton Reach 9.451 5-year 43.32 225.6 227.15 226.56 227.33 0.00264 1.92 22.53 33.68 0.49

Bolton Reach 9.451 10-year 56.5 225.6 227.36 226.75 227.61 0.002911 2.2 25.66 49.45 0.53

Bolton Reach 9.451 25-year 74.39 225.6 227.61 226.98 227.94 0.003248 2.54 29.29 67.73 0.57

Bolton Reach 9.451 50-year 88.9 225.6 227.77 227.16 228.17 0.003574 2.81 31.67 79.74 0.61

Bolton Reach 9.451 100-year 104.04 225.6 227.92 227.33 228.4 0.003938 3.08 33.8 90.5 0.65

Bolton Reach 9.451 Regional 479.46 225.6 230.31 228.98 230.54 0.001343 2.71 366.17 147.16 0.41

Bolton Reach 9.45 2-year 26.12 225.2 226.73 226.76 0.000398 0.74 45.78 46.51 0.19

Bolton Reach 9.45 5-year 43.32 225.2 227.09 227.13 0.000495 0.95 64.34 56.7 0.22

Bolton Reach 9.45 10-year 56.5 225.2 227.32 227.37 0.00055 1.08 78.02 64.85 0.24

Bolton Reach 9.45 25-year 74.39 225.2 227.59 227.65 0.000595 1.22 96.94 74.67 0.25

Bolton Reach 9.45 50-year 88.9 225.2 227.77 227.85 0.00063 1.32 111.33 81.35 0.26

Bolton Reach 9.45 100-year 104.04 225.2 227.95 228.03 0.000663 1.42 125.86 87.58 0.27

Bolton Reach 9.45 Regional 479.46 225.2 230.17 230.38 0.001062 2.66 409.49 167.96 0.38

Bolton Reach 9.44 2-year 26.12 225.5 226.28 226.13 226.45 0.006391 1.88 16.49 30.87 0.68

Bolton Reach 9.44 5-year 43.32 225.5 226.6 226.8 0.004909 2.08 27.99 40.3 0.63

Bolton Reach 9.44 10-year 56.5 225.5 226.82 227.03 0.004232 2.18 37.39 46.61 0.61

Bolton Reach 9.44 25-year 74.39 225.5 227.11 227.32 0.003347 2.22 52.42 55.74 0.56

Bolton Reach 9.44 50-year 88.9 225.5 227.31 227.52 0.003011 2.27 63.98 62.39 0.54

Bolton Reach 9.44 100-year 104.04 225.5 227.48 227.7 0.002804 2.33 75.64 68.46 0.53

Bolton Reach 9.44 Regional 479.46 225.5 229.68 230.04 0.0024 3.55 307.42 143.04 0.55

Bolton Reach 9.43 2-year 26.12 224 225.32 225.43 0.002113 1.53 21.25 22.69 0.42

Bolton Reach 9.43 5-year 43.32 224 225.74 225.9 0.002093 1.83 31.87 27.17 0.44

Bolton Reach 9.43 10-year 56.5 224 225.99 226.18 0.002165 2.04 38.99 29.79 0.46

Bolton Reach 9.43 25-year 74.39 224 226.25 226.5 0.002465 2.36 48.45 42.96 0.5

Bolton Reach 9.43 50-year 88.9 224 226.43 226.72 0.00261 2.56 57 52.2 0.52

Bolton Reach 9.43 100-year 104.04 224 226.6 226.91 0.002742 2.74 66.08 60.49 0.54

Bolton Reach 9.43 Regional 479.46 224 228.95 229.4 0.00255 4.06 264.87 93.38 0.58

Bolton Reach 9.42 2-year 26.12 223.7 224.98 225.16 0.003422 1.9 16.72 17.87 0.54

Bolton Reach 9.42 5-year 43.32 223.7 225.34 225.61 0.003966 2.4 25 29.46 0.6

Bolton Reach 9.42 10-year 56.5 223.7 225.57 225.88 0.004043 2.65 32.6 37.21 0.62

Bolton Reach 9.42 25-year 74.39 223.7 225.8 225.49 226.17 0.004299 2.95 42.19 45.13 0.65

Bolton Reach 9.42 50-year 88.9 223.7 225.95 225.7 226.37 0.00456 3.18 49.33 50.23 0.68

Bolton Reach 9.42 100-year 104.04 223.7 226.08 225.87 226.54 0.004803 3.4 56.29 53.34 0.7

Bolton Reach 9.42 Regional 479.46 223.7 227.88 227.88 228.96 0.007355 6.11 178.54 82.86 0.95

Bolton Reach 9.41 2-year 26.12 223.3 224.58 224.65 0.001292 1.18 31.36 39.64 0.33

Bolton Reach 9.41 5-year 43.32 223.3 224.94 225.03 0.001377 1.44 47.11 48.59 0.36

Bolton Reach 9.41 10-year 56.5 223.3 225.16 225.27 0.001481 1.62 59.3 66.83 0.38

Bolton Reach 9.41 25-year 74.39 223.3 225.41 225.53 0.001513 1.78 79.24 93.23 0.39

Bolton Reach 9.41 50-year 88.9 223.3 225.58 225.71 0.001521 1.88 96.54 111.16 0.4

Bolton Reach 9.41 100-year 104.04 223.3 225.74 225.88 0.001497 1.95 116.07 128.42 0.4

Bolton Reach 9.41 Regional 479.46 223.3 228.24 228.32 0.000656 2.07 607.73 217.41 0.3
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Bolton Reach 9.4 2-year 26.12 223 224.18 224.28 0.002542 1.55 25.67 38.39 0.46

Bolton Reach 9.4 5-year 43.32 223 224.52 224.65 0.002503 1.83 40.56 48.69 0.47

Bolton Reach 9.4 10-year 56.5 223 224.73 224.88 0.00247 1.98 51.64 55.12 0.48

Bolton Reach 9.4 25-year 74.39 223 224.98 225.15 0.002423 2.15 66.37 62.66 0.49

Bolton Reach 9.4 50-year 88.9 223 225.16 225.34 0.002327 2.23 78.01 65 0.48

Bolton Reach 9.4 100-year 104.04 223 225.34 225.51 0.002255 2.31 89.4 66.89 0.48

Bolton Reach 9.4 Regional 479.46 223 227.74 228.1 0.002272 3.72 282.09 93.26 0.55

Bolton Reach 9.39 2-year 26.12 222.5 224.03 224.07 0.000692 0.97 55.3 76.52 0.25

Bolton Reach 9.39 5-year 43.32 222.5 224.4 224.43 0.000667 1.09 83.54 78.55 0.25

Bolton Reach 9.39 10-year 56.5 222.5 224.62 224.66 0.000676 1.19 101.01 79.78 0.26

Bolton Reach 9.39 25-year 74.39 222.5 224.87 224.92 0.000699 1.3 121.5 81.2 0.27

Bolton Reach 9.39 50-year 88.9 222.5 225.05 225.11 0.00072 1.39 136.31 82.21 0.28

Bolton Reach 9.39 100-year 104.04 222.5 225.23 225.28 0.000741 1.47 150.52 83.17 0.28

Bolton Reach 9.39 Regional 479.46 222.5 227.6 227.78 0.001196 2.83 363.67 96.42 0.4

Bolton Reach 9.38 2-year 26.12 222.4 223.78 223.84 0.001244 1.21 34.06 46.12 0.33

Bolton Reach 9.38 5-year 43.32 222.4 224.12 224.21 0.001367 1.47 52.01 58.11 0.36

Bolton Reach 9.38 10-year 56.5 222.4 224.33 224.43 0.001441 1.63 64.7 65.28 0.37

Bolton Reach 9.38 25-year 74.39 222.4 224.56 224.68 0.001524 1.81 80.93 73.43 0.39

Bolton Reach 9.38 50-year 88.9 222.4 224.73 224.86 0.001563 1.93 93.88 79.34 0.4

Bolton Reach 9.38 100-year 104.04 222.4 224.9 225.03 0.001588 2.03 107.24 85 0.41

Bolton Reach 9.38 Regional 479.46 222.4 227.3 227.51 0.001386 2.98 394.46 140.63 0.43

Bolton Reach 9.37 2-year 26.12 222.2 223.48 223.52 0.000974 1.02 46.05 69.94 0.29

Bolton Reach 9.37 5-year 43.32 222.2 223.83 223.88 0.000927 1.18 74.49 89.93 0.29

Bolton Reach 9.37 10-year 56.5 222.2 224.05 224.1 0.000906 1.26 94.98 100.48 0.3

Bolton Reach 9.37 25-year 74.39 222.2 224.3 224.35 0.000864 1.34 120.84 106.89 0.3

Bolton Reach 9.37 50-year 88.9 222.2 224.48 224.53 0.000844 1.4 140.41 111.5 0.3

Bolton Reach 9.37 100-year 104.04 222.2 224.65 224.71 0.00083 1.46 159.83 115.89 0.3

Bolton Reach 9.37 Regional 479.46 222.2 227.1 227.21 0.000811 2.29 521.36 178.93 0.33

Bolton Reach 9.36 2-year 26.12 222 223.23 223.3 0.00137 1.19 29.65 37.35 0.34

Bolton Reach 9.36 5-year 43.32 222 223.56 223.65 0.001554 1.48 43.04 44.81 0.38

Bolton Reach 9.36 10-year 56.5 222 223.75 223.86 0.001707 1.67 51.84 49.1 0.4

Bolton Reach 9.36 25-year 74.39 222 223.97 224.11 0.00186 1.89 63.21 54.15 0.43

Bolton Reach 9.36 50-year 88.9 222 224.12 224.29 0.001957 2.04 72.06 57.77 0.45

Bolton Reach 9.36 100-year 104.04 222 224.27 224.46 0.002039 2.18 81.02 61.22 0.46

Bolton Reach 9.36 Regional 479.46 222 226.49 226.94 0.00252 3.81 273.13 112.03 0.57

Bolton Reach 9.35 2-year 26.12 221.5 222.64 222.7 0.001551 1.2 36.87 60.73 0.36

Bolton Reach 9.35 5-year 43.32 221.5 222.97 223.04 0.001508 1.39 59.04 77.62 0.37

Bolton Reach 9.35 10-year 56.5 221.5 223.16 223.23 0.00146 1.49 74.53 81.9 0.37

Bolton Reach 9.35 25-year 74.39 221.5 223.39 223.47 0.001412 1.6 93.61 85.43 0.37

Bolton Reach 9.35 50-year 88.9 221.5 223.55 223.64 0.00139 1.67 107.85 87.97 0.37

Bolton Reach 9.35 100-year 104.04 221.5 223.71 223.8 0.001378 1.75 121.78 90.38 0.38

Bolton Reach 9.35 Regional 479.46 221.5 226.01 226.21 0.001443 2.89 370.54 125.94 0.43

Bolton Reach 9.34 2-year 26.12 221.2 222.35 222.4 0.001303 1.11 36.98 57.82 0.33

Bolton Reach 9.34 5-year 43.32 221.2 222.68 222.75 0.001296 1.3 58.45 73.49 0.34

Bolton Reach 9.34 10-year 56.5 221.2 222.88 222.95 0.001309 1.42 73.79 82.89 0.35

Bolton Reach 9.34 25-year 74.39 221.2 223.11 223.19 0.001303 1.55 94.39 94.05 0.36

Bolton Reach 9.34 50-year 88.9 221.2 223.28 223.37 0.001287 1.63 111 102.16 0.36

Bolton Reach 9.34 100-year 104.04 221.2 223.44 223.53 0.001275 1.71 127.92 109.81 0.36

Bolton Reach 9.34 Regional 479.46 221.2 225.84 225.97 0.000923 2.36 463.56 152.38 0.35

Bolton Reach 9.33 2-year 26.12 220.9 222.16 222.2 0.000808 0.93 36.7 42.19 0.26

Bolton Reach 9.33 5-year 43.32 220.9 222.46 222.53 0.001009 1.2 49.89 46.28 0.31

Bolton Reach 9.33 10-year 56.5 220.9 222.63 222.71 0.001168 1.38 57.93 48.6 0.33

Bolton Reach 9.33 25-year 74.39 220.9 222.83 222.94 0.001344 1.59 67.93 51.34 0.37

Bolton Reach 9.33 50-year 88.9 220.9 222.98 223.11 0.001457 1.74 75.61 53.35 0.39

Bolton Reach 9.33 100-year 104.04 220.9 223.11 223.26 0.00157 1.89 82.98 55.09 0.4

Bolton Reach 9.33 Regional 479.46 220.9 225.11 225.66 0.002828 3.89 218.25 80.29 0.6

Bolton Reach 9.32 2-year 26.12 220.9 221.49 221.49 221.74 0.013265 2.26 13.25 33.35 0.94

Bolton Reach 9.32 5-year 43.32 220.9 221.74 221.71 222.03 0.00974 2.47 23.38 46.05 0.86

Bolton Reach 9.32 10-year 56.5 220.9 221.96 221.85 222.22 0.006779 2.4 34.79 57.07 0.74

Bolton Reach 9.32 25-year 74.39 220.9 222.21 222.45 0.005166 2.41 50.29 69.28 0.67

Bolton Reach 9.32 50-year 88.9 220.9 222.38 222.62 0.004473 2.43 62.91 77.82 0.64

Bolton Reach 9.32 100-year 104.04 220.9 222.54 222.78 0.00398 2.46 76.24 85.93 0.61

Bolton Reach 9.32 Regional 479.46 220.9 224.97 225.16 0.001536 2.79 430.75 206.58 0.44

Bolton Reach 9.31 2-year 26.12 219.6 221.1 221.14 0.00074 0.99 39.85 38.97 0.26

Bolton Reach 9.31 5-year 43.32 219.6 221.4 221.47 0.001021 1.31 52.22 43.44 0.31

Bolton Reach 9.31 10-year 56.5 219.6 221.57 221.66 0.001233 1.53 59.8 45.96 0.35

Bolton Reach 9.31 25-year 74.39 219.6 221.77 221.89 0.001465 1.78 69.47 48.98 0.39

Bolton Reach 9.31 50-year 88.9 219.6 221.92 222.06 0.001624 1.96 76.85 51.17 0.41

Bolton Reach 9.31 100-year 104.04 219.6 222.06 222.23 0.001756 2.12 84.45 53.34 0.43

Bolton Reach 9.31 Regional 479.46 219.6 224.08 224.69 0.003431 4.42 221.82 83.25 0.67

Bolton Reach 9.3 2-year 26.12 219.2 220.38 220.51 0.003409 1.79 28.07 69.51 0.53

Bolton Reach 9.3 5-year 43.32 219.2 220.68 220.79 0.002773 1.88 52.64 86.27 0.49

Bolton Reach 9.3 10-year 56.5 219.2 220.86 220.97 0.002509 1.93 68.2 87.53 0.48

Bolton Reach 9.3 25-year 74.39 219.2 221.06 221.18 0.002322 2.01 86.64 89 0.47

Bolton Reach 9.3 50-year 88.9 219.2 221.22 221.33 0.002234 2.07 100.13 90.06 0.47

Bolton Reach 9.3 100-year 104.04 219.2 221.35 221.47 0.002207 2.15 112.56 91.03 0.47

Bolton Reach 9.3 Regional 479.46 219.2 223.3 223.56 0.002619 3.6 303.24 104.73 0.57

Bolton Reach 9.29 2-year 26.12 219.1 220.15 220.2 0.00126 1.03 31.1 47.18 0.32

Bolton Reach 9.29 5-year 43.32 219.1 220.42 220.5 0.001466 1.29 46.55 66.04 0.36

Bolton Reach 9.29 10-year 56.5 219.1 220.58 220.68 0.00158 1.45 58.24 77.32 0.38

Bolton Reach 9.29 25-year 74.39 219.1 220.79 220.9 0.001623 1.6 75.46 91.43 0.39

Bolton Reach 9.29 50-year 88.9 219.1 220.93 221.05 0.001634 1.7 89.66 101.61 0.4

Bolton Reach 9.29 100-year 104.04 219.1 221.07 221.2 0.001622 1.78 104.19 106.92 0.4

Bolton Reach 9.29 Regional 479.46 219.1 223.01 223.26 0.001703 2.88 332.12 127.87 0.46

Bolton Reach 8.75 2-year 27.15 218.47 219.67 219.77 0.004106 1.45 20.05 43.95 0.55

Bolton Reach 8.75 5-year 44.96 218.47 220.02 220.12 0.00249 1.48 42.37 80.55 0.46

Bolton Reach 8.75 10-year 58.76 218.47 220.23 220.33 0.002011 1.5 60.19 87.68 0.42

Bolton Reach 8.75 25-year 77.45 218.47 220.47 220.57 0.001695 1.55 82.51 95.87 0.4

Bolton Reach 8.75 50-year 92.6 218.47 220.64 220.74 0.001571 1.6 98.75 99.95 0.39

Bolton Reach 8.75 100-year 107.99 218.47 220.79 220.89 0.001499 1.65 113.93 103.4 0.39

Bolton Reach 8.75 Regional 463.25 218.47 222.79 222.97 0.001269 2.48 409.55 185.29 0.4



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: East Branch

HEC-RAS Hydraulic Output Summary

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)  

Bolton Reach 8.74 2-year 27.15 217.71 219.49 219.53 0.000793 0.94 29 22.41 0.26

Bolton Reach 8.74 5-year 44.96 217.71 219.9 219.94 0.000649 1.01 75.83 122.65 0.25

Bolton Reach 8.74 10-year 58.76 217.71 220.13 220.17 0.000595 1.06 104.65 128.71 0.24

Bolton Reach 8.74 25-year 77.45 217.71 220.38 220.43 0.000562 1.12 138.36 135.29 0.24

Bolton Reach 8.74 50-year 92.6 217.71 220.55 220.6 0.00056 1.17 161.66 139.68 0.24

Bolton Reach 8.74 100-year 107.99 217.71 220.7 220.75 0.000566 1.23 183.1 143.64 0.25

Bolton Reach 8.74 Regional 463.25 217.71 222.72 222.81 0.000667 1.97 529.89 186.08 0.3

Bolton Reach 8.73 2-year 27.15 217.71 219.48 219.5 0.000478 0.7 38.69 32.08 0.2

Bolton Reach 8.73 5-year 44.96 217.71 219.89 219.92 0.000402 0.78 86.75 126.57 0.2

Bolton Reach 8.73 10-year 58.76 217.71 220.12 220.15 0.00038 0.83 116.34 131.24 0.2

Bolton Reach 8.73 25-year 77.45 217.71 220.37 220.4 0.00037 0.89 150.38 135.67 0.2

Bolton Reach 8.73 50-year 92.6 217.71 220.54 220.58 0.000376 0.95 173.55 138.62 0.2

Bolton Reach 8.73 100-year 107.99 217.71 220.69 220.73 0.000386 1 194.65 141.25 0.21

Bolton Reach 8.73 Regional 463.25 217.71 222.69 222.79 0.000546 1.78 511.22 168.76 0.27

Bolton Reach 8.72 2-year 27.15 217.66 219.21 219.32 0.002476 1.5 18.12 16.11 0.45

Bolton Reach 8.72 5-year 44.96 217.66 219.58 219.75 0.002964 1.83 24.82 26.55 0.51

Bolton Reach 8.72 10-year 58.76 217.66 219.76 219.98 0.003211 2.08 31.57 46.54 0.54

Bolton Reach 8.72 25-year 77.45 217.66 219.97 219.45 220.23 0.003404 2.34 43.63 69.08 0.57

Bolton Reach 8.72 50-year 92.6 217.66 220.11 219.66 220.4 0.003484 2.49 54.25 79 0.58

Bolton Reach 8.72 100-year 107.99 217.66 220.24 219.89 220.55 0.003515 2.62 65.13 86.73 0.59

Bolton Reach 8.72 Regional 463.25 217.66 222.41 222.64 0.001665 2.94 409.42 219 0.46

Bolton Reach 8.71 2-year 27.15 217.44 218.7 218.79 0.002755 1.33 20.45 24.34 0.46

Bolton Reach 8.71 5-year 44.96 217.44 219.05 219.17 0.002659 1.52 29.77 33.24 0.47

Bolton Reach 8.71 10-year 58.76 217.44 219.26 219.39 0.002469 1.65 38.71 54.08 0.47

Bolton Reach 8.71 25-year 77.45 217.44 219.49 219.65 0.002289 1.78 54.23 77.98 0.46

Bolton Reach 8.71 50-year 92.6 217.44 219.64 219.81 0.00224 1.87 66.23 82.03 0.47

Bolton Reach 8.71 100-year 107.99 217.44 219.78 219.96 0.002184 1.95 77.97 85.13 0.47

Bolton Reach 8.71 Regional 463.25 217.44 222.15 222.34 0.001114 2.45 376.92 152.92 0.38

Bolton Reach 8.7 2-year 27.15 217.04 218.31 218.41 0.002879 1.39 19.6 22.57 0.47

Bolton Reach 8.7 5-year 44.96 217.04 218.66 218.79 0.00279 1.61 27.99 25.12 0.49

Bolton Reach 8.7 10-year 58.76 217.04 218.87 219.03 0.002857 1.77 33.28 26.33 0.5

Bolton Reach 8.7 25-year 77.45 217.04 219.11 219.3 0.002746 1.91 46.74 87.28 0.5

Bolton Reach 8.7 50-year 92.6 217.04 219.29 219.48 0.002466 1.96 62.61 88.99 0.49

Bolton Reach 8.7 100-year 107.99 217.04 219.47 219.65 0.002194 1.98 78.43 90.66 0.47

Bolton Reach 8.7 Regional 463.25 217.04 221.96 222.18 0.001133 2.52 333.37 113.4 0.39

Bolton Reach 8.69 2-year 27.15 216.59 217.68 217.84 0.005156 1.79 15.2 18.34 0.63

Bolton Reach 8.69 5-year 44.96 216.59 218.02 218.24 0.004983 2.05 21.95 21.38 0.64

Bolton Reach 8.69 10-year 58.76 216.59 218.24 218.49 0.004593 2.22 26.89 25.23 0.63

Bolton Reach 8.69 25-year 77.45 216.59 218.5 218.79 0.004197 2.41 34.09 29.97 0.62

Bolton Reach 8.69 50-year 92.6 216.59 218.69 219.01 0.003987 2.54 40.13 33.79 0.62

Bolton Reach 8.69 100-year 107.99 216.59 218.88 218.39 219.22 0.003726 2.63 46.95 37.66 0.61

Bolton Reach 8.69 Regional 463.25 216.59 220.75 220.49 221.79 0.005185 4.91 141.94 61.99 0.81

Bolton Reach 8.68 2-year 27.15 216.37 217.38 217.61 0.007893 2.14 12.66 15.97 0.77

Bolton Reach 8.68 5-year 44.96 216.37 217.67 217.52 218 0.007992 2.58 17.62 19.28 0.81

Bolton Reach 8.68 10-year 58.76 216.37 217.85 217.71 218.26 0.007803 2.85 21.47 22.08 0.82

Bolton Reach 8.68 25-year 77.45 216.37 218.06 217.94 218.57 0.007824 3.17 26.51 26.31 0.84

Bolton Reach 8.68 50-year 92.6 216.37 218.2 218.12 218.79 0.00809 3.43 30.46 30.67 0.87

Bolton Reach 8.68 100-year 107.99 216.37 218.29 218.29 218.99 0.009028 3.76 33.33 33.54 0.93

Bolton Reach 8.68 Regional 463.25 216.37 220.4 220.4 221.58 0.006493 5.5 144.71 65.12 0.9

Bolton Reach 8.67 2-year 27.15 215.86 217.05 217.14 0.00263 1.38 19.75 23.35 0.46

Bolton Reach 8.67 5-year 44.96 215.86 217.44 217.56 0.002133 1.57 32.17 39.97 0.44

Bolton Reach 8.67 10-year 58.76 215.86 217.69 217.83 0.001916 1.67 44.33 57.11 0.43

Bolton Reach 8.67 25-year 77.45 215.86 218.01 218.15 0.00163 1.74 65.82 80.16 0.41

Bolton Reach 8.67 50-year 92.6 215.86 218.23 218.36 0.001435 1.76 83.92 83.59 0.39

Bolton Reach 8.67 100-year 107.99 215.86 218.33 218.49 0.001576 1.91 92.74 85.21 0.41

Bolton Reach 8.67 Regional 463.25 215.86 220.45 220.75 0.001617 3.02 292.77 102.29 0.46

Bolton Reach 8.66 2-year 27.15 215.32 216.89 216.96 0.001193 1.2 23.71 22.58 0.33

Bolton Reach 8.66 5-year 44.96 215.32 217.27 217.39 0.001403 1.53 33.92 32.16 0.37

Bolton Reach 8.66 10-year 58.76 215.32 217.51 217.66 0.001505 1.73 42.5 40.15 0.39

Bolton Reach 8.66 25-year 77.45 215.32 217.8 217.98 0.001549 1.92 59.82 77.68 0.4

Bolton Reach 8.66 50-year 92.6 215.32 218.03 218.21 0.001453 1.98 80.75 103.08 0.4

Bolton Reach 8.66 100-year 107.99 215.32 218.09 218.31 0.001753 2.21 86.98 104 0.44

Bolton Reach 8.66 Regional 463.25 215.32 220.32 220.57 0.001428 3.01 352.39 132.53 0.44

Bolton Reach 8.65 2-year 27.15 215.5 216.71 216.79 0.001802 1.34 27.21 37.77 0.39

Bolton Reach 8.65 5-year 44.96 215.5 217.1 217.21 0.001655 1.55 43.41 46.28 0.4

Bolton Reach 8.65 10-year 58.76 215.5 217.35 217.47 0.0016 1.68 55.82 54.03 0.4

Bolton Reach 8.65 25-year 77.45 215.5 217.66 217.79 0.001444 1.78 74.18 60.92 0.39

Bolton Reach 8.65 50-year 92.6 215.5 217.9 218.03 0.001319 1.83 89.23 64.04 0.38

Bolton Reach 8.65 100-year 107.99 215.5 217.92 218.09 0.001748 2.11 90.18 64.23 0.44

Bolton Reach 8.65 Regional 463.25 215.5 219.96 220.35 0.00228 3.64 293.56 130.39 0.55

Bolton Reach 8.64 2-year 27.15 215.01 216.59 216.67 0.001424 1.27 27.67 69.35 0.35

Bolton Reach 8.64 5-year 44.96 215.01 217.02 217.1 0.001069 1.33 58.38 73.36 0.32

Bolton Reach 8.64 10-year 58.76 215.01 217.29 217.36 0.000946 1.37 78.31 76.42 0.31

Bolton Reach 8.64 25-year 77.45 215.01 217.62 217.69 0.000821 1.42 104.31 80.32 0.3

Bolton Reach 8.64 50-year 92.6 215.01 217.87 217.94 0.000749 1.45 124.71 83.39 0.29

Bolton Reach 8.64 100-year 107.99 215.01 217.87 217.97 0.001016 1.69 124.8 83.4 0.34

Bolton Reach 8.64 Regional 463.25 215.01 219.93 220.17 0.001477 3.01 377.26 158.23 0.45

Bolton Reach 8.63 2-year 27.15 215.01 216.58 216.63 0.001012 1.02 34.7 63.72 0.3

Bolton Reach 8.63 5-year 44.96 215.01 217.01 217.06 0.000786 1.1 63.79 70.92 0.27

Bolton Reach 8.63 10-year 58.76 215.01 217.28 217.33 0.000728 1.17 83.66 78.8 0.27

Bolton Reach 8.63 25-year 77.45 215.01 217.61 217.67 0.000651 1.23 111.45 88.13 0.26

Bolton Reach 8.63 50-year 92.6 215.01 217.86 217.92 0.000597 1.27 134.28 94.34 0.26

Bolton Reach 8.63 100-year 107.99 215.01 217.86 217.94 0.000816 1.48 134.02 94.27 0.3

Bolton Reach 8.63 Regional 463.25 215.01 219.92 220.12 0.001132 2.61 410.38 169.87 0.39

Bolton Reach 8.62 2-year 27.15 214.99 216.54 216.58 0.000763 0.96 44.71 61.24 0.26

Bolton Reach 8.62 5-year 44.96 214.99 216.98 217.02 0.000662 1.07 75.91 81.17 0.26

Bolton Reach 8.62 10-year 58.76 214.99 217.25 217.3 0.000641 1.16 99.95 99.63 0.26

Bolton Reach 8.62 25-year 77.45 214.99 217.58 217.63 0.000572 1.21 137.55 122.28 0.25

Bolton Reach 8.62 50-year 92.6 214.99 217.84 217.89 0.00051 1.22 170.54 136.36 0.24

Bolton Reach 8.62 100-year 107.99 214.99 217.83 217.89 0.000708 1.44 168.99 135.73 0.28

Bolton Reach 8.62 Regional 463.25 214.99 219.95 220.04 0.000725 2.15 679.3 368.55 0.31



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: East Branch

HEC-RAS Hydraulic Output Summary

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)  

Bolton Reach 8.61 2-year 27.15 214.8 216.43 215.7 216.53 0.001758 1.39 19.52 14.67 0.39

Bolton Reach 8.61 5-year 44.96 214.8 216.81 216.04 216.97 0.002315 1.78 25.27 57.9 0.45

Bolton Reach 8.61 10-year 58.76 214.8 217.03 216.26 217.24 0.002684 2.03 32.07 139.36 0.49

Bolton Reach 8.61 25-year 77.45 214.8 217.49 216.53 217.6 0.001305 1.66 97.72 145.81 0.36

Bolton Reach 8.61 50-year 92.6 214.8 217.78 216.72 217.86 0.000891 1.49 142.76 158.62 0.3

Bolton Reach 8.61 100-year 107.99 214.8 217.74 216.91 217.85 0.001347 1.81 135.7 156.62 0.37

Bolton Reach 8.61 Regional 463.25 214.8 219.91 218.39 220.01 0.000869 2.23 580.69 273.3 0.33

Bolton Reach 8.6 2-year 27.15 214.78 216.4 215.7 216.51 0.001979 1.49 18.25 13.22 0.4

Bolton Reach 8.6 5-year 44.96 214.78 216.74 216.04 216.94 0.002821 1.96 22.95 48.18 0.49

Bolton Reach 8.6 10-year 58.76 214.78 216.93 216.27 217.19 0.003541 2.29 25.6 69.33 0.56

Bolton Reach 8.6 25-year 77.45 214.78 217.14 216.56 217.51 0.004394 2.69 28.78 105.36 0.63

Bolton Reach 8.6 50-year 92.6 214.78 217.78 216.76 217.85 0.001036 1.52 140.2 159.01 0.32

Bolton Reach 8.6 100-year 107.99 214.78 217.72 216.96 217.84 0.001605 1.87 131.95 156.36 0.39

Bolton Reach 8.6 Regional 463.25 214.78 219.91 218.37 220.01 0.000883 2.15 592.62 279.94 0.32

Bolton Reach 8.595 Bridge

Bolton Reach 8.59 2-year 27.15 214.79 216.4 215.68 216.5 0.00184 1.42 19.15 36.7 0.39

Bolton Reach 8.59 5-year 44.96 214.79 216.74 216.01 216.91 0.002559 1.86 24.19 85.36 0.47

Bolton Reach 8.59 10-year 58.76 214.79 216.92 216.24 217.16 0.003166 2.17 27.02 99.34 0.53

Bolton Reach 8.59 25-year 77.45 214.79 217.13 216.5 217.46 0.003783 2.55 30.42 123.88 0.59

Bolton Reach 8.59 50-year 92.6 214.79 217.28 216.7 217.69 0.004189 2.83 33 131.29 0.63

Bolton Reach 8.59 100-year 107.99 214.79 217.69 216.89 217.76 0.000999 1.55 166.25 160.73 0.31

Bolton Reach 8.59 Regional 463.25 214.79 219.88 218.12 219.96 0.000699 1.98 639.26 273.72 0.29

Bolton Reach 8.58 2-year 27.15 214.77 216.41 215.7 216.45 0.000967 0.98 41.12 67.12 0.29

Bolton Reach 8.58 5-year 44.96 214.77 216.79 216.09 216.83 0.00083 1.09 68.31 107.72 0.28

Bolton Reach 8.58 10-year 58.76 214.77 217 216.25 217.05 0.000834 1.19 85.15 131.05 0.29

Bolton Reach 8.58 25-year 77.45 214.77 217.25 216.4 217.3 0.000755 1.24 139.14 165.97 0.28

Bolton Reach 8.58 50-year 92.6 214.77 217.44 216.5 217.49 0.000674 1.24 172.04 176.95 0.27

Bolton Reach 8.58 100-year 107.99 214.77 217.7 216.6 217.74 0.000533 1.19 219.2 197.35 0.24

Bolton Reach 8.58 Regional 463.25 214.77 219.88 217.84 219.94 0.000501 1.76 824.75 442.09 0.26

Bolton Reach 8.57 2-year 27.15 214.5 216.32 216.4 0.001244 1.36 33.64 71.97 0.34

Bolton Reach 8.57 5-year 44.96 214.5 216.71 216.79 0.001059 1.45 70.65 103.24 0.32

Bolton Reach 8.57 10-year 58.76 214.5 216.93 217.01 0.000991 1.5 94.08 108.06 0.32

Bolton Reach 8.57 25-year 77.45 214.5 217.19 217.26 0.00093 1.56 122.71 113.41 0.31

Bolton Reach 8.57 50-year 92.6 214.5 217.38 217.46 0.000896 1.61 145.38 120.08 0.31

Bolton Reach 8.57 100-year 107.99 214.5 217.65 217.71 0.000742 1.56 177.45 126.24 0.29

Bolton Reach 8.57 Regional 463.25 214.5 219.8 219.91 0.000839 2.38 501.76 163.97 0.34

Bolton Reach 8.56 2-year 27.15 214.44 216.33 216.36 0.000456 0.81 47.37 82.12 0.21

Bolton Reach 8.56 5-year 44.96 214.44 216.72 216.75 0.000456 0.94 87.79 118.68 0.21

Bolton Reach 8.56 10-year 58.76 214.44 216.93 216.97 0.000465 1.01 114.81 130.59 0.22

Bolton Reach 8.56 25-year 77.45 214.44 217.19 217.23 0.000457 1.08 149.39 136.95 0.22

Bolton Reach 8.56 50-year 92.6 214.44 217.38 217.42 0.000444 1.12 175.8 139.65 0.22

Bolton Reach 8.56 100-year 107.99 214.44 217.64 217.68 0.000379 1.11 212.85 145.31 0.21

Bolton Reach 8.56 Regional 463.25 214.44 219.79 219.87 0.00051 1.87 570.07 178.09 0.27

Bolton Reach 8.55 2-year 27.15 214.44 216.23 216.3 0.001108 1.19 27.53 59.01 0.31

Bolton Reach 8.55 5-year 44.96 214.44 216.62 216.7 0.001032 1.34 63.2 113.82 0.31

Bolton Reach 8.55 10-year 58.76 214.44 216.85 216.92 0.000945 1.38 89.96 123.35 0.31

Bolton Reach 8.55 25-year 77.45 214.44 217.11 217.18 0.000839 1.41 124.27 131.02 0.29

Bolton Reach 8.55 50-year 92.6 214.44 217.31 217.38 0.000763 1.42 150.54 133.07 0.28

Bolton Reach 8.55 100-year 107.99 214.44 217.59 217.64 0.000597 1.35 187.86 136.28 0.26

Bolton Reach 8.55 Regional 463.25 214.44 219.73 219.82 0.000719 2.16 512.07 163.89 0.31

Bolton Reach 8.54 2-year 27.15 214.44 216.13 216.19 0.00099 1.08 30.2 51.74 0.3

Bolton Reach 8.54 5-year 44.96 214.44 216.52 216.59 0.000931 1.24 63.26 115.46 0.3

Bolton Reach 8.54 10-year 58.76 214.44 216.75 216.82 0.000825 1.28 91.06 120.48 0.29

Bolton Reach 8.54 25-year 77.45 214.44 217.03 217.09 0.000728 1.31 125.18 126.22 0.28

Bolton Reach 8.54 50-year 92.6 214.44 217.24 217.29 0.000668 1.33 151.34 129.6 0.27

Bolton Reach 8.54 100-year 107.99 214.44 217.53 217.58 0.000518 1.26 190.12 134.22 0.24

Bolton Reach 8.54 Regional 463.25 214.44 219.63 219.74 0.000694 2.14 488.81 150.3 0.31

Bolton Reach 8.53 2-year 27.15 214.44 216.08 215.19 216.12 0.000877 0.87 31.57 37.67 0.27

Bolton Reach 8.53 5-year 44.96 214.44 216.47 215.46 216.52 0.00078 1.01 54.12 76.9 0.27

Bolton Reach 8.53 10-year 58.76 214.44 216.71 215.66 216.76 0.000739 1.09 73.31 85.46 0.27

Bolton Reach 8.53 25-year 77.45 214.44 216.98 215.89 217.04 0.000696 1.17 97.84 93.24 0.27

Bolton Reach 8.53 50-year 92.6 214.44 217.18 216.03 217.25 0.000673 1.23 117.55 103.22 0.27

Bolton Reach 8.53 100-year 107.99 214.44 217.48 216.16 217.54 0.000537 1.2 150.78 118.74 0.24

Bolton Reach 8.53 Regional 463.25 214.44 219.55 217.73 219.69 0.000722 2.08 430.86 147.89 0.31

Bolton Reach 8.52 2-year 27.15 214.44 215.9 215.99 0.001624 1.32 26.45 49.07 0.38

Bolton Reach 8.52 5-year 44.96 214.44 216.33 216.42 0.001308 1.44 55.75 90.53 0.35

Bolton Reach 8.52 10-year 58.76 214.44 216.59 216.67 0.001106 1.46 82.36 109.44 0.33

Bolton Reach 8.52 25-year 77.45 214.44 216.89 216.97 0.000893 1.44 116.58 114.27 0.31

Bolton Reach 8.52 50-year 92.6 214.44 217.11 217.18 0.000805 1.46 141.59 118.88 0.3

Bolton Reach 8.52 100-year 107.99 214.44 217.43 217.49 0.000601 1.37 181.27 127.54 0.26

Bolton Reach 8.52 Regional 463.25 214.44 219.5 219.61 0.000787 2.26 547.07 273.92 0.33

Bolton Reach 8.51 2-year 27.15 214.18 215.68 215.74 0.001024 1.01 28.02 36.96 0.3

Bolton Reach 8.51 5-year 44.96 214.18 216.15 216.21 0.00082 1.13 54.04 75.92 0.28

Bolton Reach 8.51 10-year 58.76 214.18 216.43 216.49 0.000737 1.19 78.91 102.71 0.27

Bolton Reach 8.51 25-year 77.45 214.18 216.76 216.82 0.000621 1.21 116 118.5 0.26

Bolton Reach 8.51 50-year 92.6 214.18 216.99 217.05 0.000568 1.24 143.71 126.4 0.25

Bolton Reach 8.51 100-year 107.99 214.18 217.34 217.39 0.00041 1.15 190.13 134.68 0.22

Bolton Reach 8.51 Regional 463.25 214.18 219.37 219.48 0.000609 2 561.85 219.92 0.29

Bolton Reach 8.5 2-year 27.15 213.92 215.59 215.64 0.001012 0.99 27.47 23.7 0.29

Bolton Reach 8.5 5-year 44.96 213.92 216.06 216.13 0.001044 1.11 40.47 31.33 0.31

Bolton Reach 8.5 10-year 58.76 213.92 216.34 216.41 0.00095 1.2 50.04 37.44 0.3

Bolton Reach 8.5 25-year 77.45 213.92 216.66 216.75 0.000892 1.31 64.92 65.97 0.3

Bolton Reach 8.5 50-year 92.6 213.92 216.88 216.98 0.000856 1.38 83.32 100.3 0.3

Bolton Reach 8.5 100-year 107.99 213.92 217.27 217.34 0.000556 1.24 147.9 192.62 0.25

Bolton Reach 8.5 Regional 463.25 213.92 219.33 219.42 0.000509 1.76 627.35 273.83 0.26



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: East Branch

HEC-RAS Hydraulic Output Summary
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Bolton Reach 8.49 2-year 27.15 213.75 215.57 214.49 215.61 0.000527 0.84 32.39 21.75 0.22

Bolton Reach 8.49 5-year 44.96 213.75 216.04 214.75 216.1 0.000586 1.05 42.62 24.08 0.24

Bolton Reach 8.49 10-year 58.76 213.75 216.32 214.93 216.39 0.000647 1.21 48.58 27.51 0.26

Bolton Reach 8.49 25-year 77.45 213.75 216.62 215.13 216.72 0.000734 1.4 55.22 106.94 0.28

Bolton Reach 8.49 50-year 92.6 213.75 216.82 215.28 216.94 0.000814 1.55 59.59 130.12 0.3

Bolton Reach 8.49 100-year 107.99 213.75 217.17 215.43 217.31 0.000738 1.6 67.3 216.76 0.29

Bolton Reach 8.49 Regional 463.25 213.75 219.33 217.61 219.4 0.000413 1.59 710.77 295.65 0.23

Bolton Reach 8.485 Bridge

Bolton Reach 8.48 2-year 27.15 213.71 215.55 214.5 215.6 0.000777 0.97 28.1 22.66 0.26

Bolton Reach 8.48 5-year 44.96 213.71 216.01 214.81 216.08 0.000854 1.2 37.61 52.04 0.29

Bolton Reach 8.48 10-year 58.76 213.71 216.28 215.01 216.37 0.00094 1.36 43.23 84.87 0.3

Bolton Reach 8.48 25-year 77.45 213.71 216.57 215.29 216.69 0.001063 1.56 49.56 117.59 0.33

Bolton Reach 8.48 50-year 92.6 213.71 216.76 215.44 216.91 0.001175 1.72 53.72 131.17 0.35

Bolton Reach 8.48 100-year 107.99 213.71 216.92 215.59 217.1 0.001291 1.89 57.27 142.73 0.37

Bolton Reach 8.48 Regional 463.25 213.71 219.25 217.5 219.32 0.000445 1.59 693.17 279.1 0.24

Bolton Reach 8.47 2-year 27.15 213.42 215.54 215.55 0.000193 0.6 54.79 43.87 0.14

Bolton Reach 8.47 5-year 44.96 213.42 216 216.03 0.000236 0.76 77.94 68.42 0.16

Bolton Reach 8.47 10-year 58.76 213.42 216.27 216.3 0.000262 0.87 100.23 97.18 0.17

Bolton Reach 8.47 25-year 77.45 213.42 216.57 216.61 0.000286 0.97 135.64 143.25 0.18

Bolton Reach 8.47 50-year 92.6 213.42 216.77 216.82 0.000297 1.04 165.35 152.69 0.19

Bolton Reach 8.47 100-year 107.99 213.42 216.95 217 0.00031 1.1 192.6 160.85 0.19

Bolton Reach 8.47 Regional 463.25 213.42 219.23 219.29 0.000317 1.58 749.84 264.35 0.21

Bolton Reach 8.464 2-year 27.15 213.43 214.83 214.88 0.001448 1 27.2 30.51 0.34

Bolton Reach 8.464 5-year 44.96 213.43 215.22 215.29 0.001238 1.1 41.29 39.51 0.33

Bolton Reach 8.464 10-year 58.76 213.43 215.45 215.53 0.001145 1.19 50.85 43.92 0.32

Bolton Reach 8.464 25-year 77.45 213.43 215.72 215.8 0.001087 1.31 63.55 55.96 0.32

Bolton Reach 8.464 50-year 92.6 213.43 215.91 216 0.00105 1.38 75.44 68.66 0.32

Bolton Reach 8.464 100-year 107.99 213.43 216.03 216.14 0.001121 1.49 84.29 77.71 0.34

Bolton Reach 8.464 Regional 463.25 213.43 218.8 218.85 0.000254 1.27 647.44 257.64 0.19

Bolton Reach 8.458 2-year 27.15 212.97 214.66 214.72 0.000987 1.02 26.54 21.18 0.29

Bolton Reach 8.458 5-year 44.96 212.97 215.03 215.12 0.001262 1.3 34.7 23.62 0.34

Bolton Reach 8.458 10-year 58.76 212.97 215.24 215.35 0.001406 1.48 40 26.94 0.36

Bolton Reach 8.458 25-year 77.45 212.97 215.47 215.62 0.001591 1.71 47.12 34.9 0.39

Bolton Reach 8.458 50-year 92.6 212.97 215.64 215.81 0.001708 1.86 53.27 40.32 0.41

Bolton Reach 8.458 100-year 107.99 212.97 215.71 215.92 0.002084 2.09 56.05 44.85 0.45

Bolton Reach 8.458 Regional 463.25 212.97 218.7 218.8 0.000567 1.8 438.8 160.81 0.25

Bolton Reach 8.452 2-year 27.15 212.95 214.65 214.71 0.001055 1.05 25.91 21.03 0.3

Bolton Reach 8.452 5-year 44.96 212.95 215.02 215.11 0.001362 1.32 34 24.22 0.35

Bolton Reach 8.452 10-year 58.76 212.95 215.23 215.34 0.001476 1.51 39.63 28.68 0.37

Bolton Reach 8.452 25-year 77.45 212.95 215.46 215.61 0.001627 1.73 46.75 33.1 0.4

Bolton Reach 8.452 50-year 92.6 212.95 215.62 215.8 0.001726 1.88 52.97 42.74 0.42

Bolton Reach 8.452 100-year 107.99 212.95 215.69 215.91 0.002103 2.12 55.76 47.02 0.46

Bolton Reach 8.452 Regional 463.25 212.95 218.71 218.79 0.000416 1.7 504.24 243.26 0.24

Bolton Reach 8.446 2-year 27.15 212.89 214.64 214.7 0.000941 1.02 26.59 20.5 0.29

Bolton Reach 8.446 5-year 44.96 212.89 215 215.09 0.001281 1.31 34.36 22.97 0.34

Bolton Reach 8.446 10-year 58.76 212.89 215.21 215.32 0.00141 1.5 40.36 33.87 0.37

Bolton Reach 8.446 25-year 77.45 212.89 215.44 215.59 0.001547 1.71 48.99 40.04 0.39

Bolton Reach 8.446 50-year 92.6 212.89 215.61 215.78 0.001611 1.84 59.72 85.34 0.41

Bolton Reach 8.446 100-year 107.99 212.89 215.67 215.88 0.001931 2.06 65.34 93.06 0.45

Bolton Reach 8.446 Regional 463.25 212.89 218.74 218.77 0.000234 1.29 765.1 413.87 0.18

Bolton Reach 8.44 2-year 27.15 212.84 214.62 214.67 0.001075 1.03 26.26 22.23 0.3

Bolton Reach 8.44 5-year 44.96 212.84 214.97 215.06 0.001373 1.3 34.57 24.88 0.35

Bolton Reach 8.44 10-year 58.76 212.84 215.18 215.29 0.001488 1.48 40.36 32.24 0.37

Bolton Reach 8.44 25-year 77.45 212.84 215.41 215.55 0.001606 1.68 48.9 41.54 0.4

Bolton Reach 8.44 50-year 92.6 212.84 215.57 215.74 0.001684 1.82 57.08 70.64 0.41

Bolton Reach 8.44 100-year 107.99 212.84 215.62 215.83 0.002082 2.06 61.02 88.72 0.46

Bolton Reach 8.44 Regional 463.25 212.84 218.74 218.76 0.000143 1.01 907.23 375.09 0.14

Bolton Reach 8.434 2-year 27.15 212.77 214.6 214.65 0.000947 0.98 27.74 23.18 0.29

Bolton Reach 8.434 5-year 44.96 212.77 214.95 215.03 0.001228 1.24 36.29 25.85 0.33

Bolton Reach 8.434 10-year 58.76 212.77 215.16 215.26 0.001348 1.41 42.02 30.94 0.36

Bolton Reach 8.434 25-year 77.45 212.77 215.39 215.52 0.001474 1.61 49.92 37.83 0.38

Bolton Reach 8.434 50-year 92.6 212.77 215.55 215.71 0.001566 1.76 56.99 64.51 0.4

Bolton Reach 8.434 100-year 107.99 212.77 215.59 215.79 0.00197 2 60.11 83.97 0.45

Bolton Reach 8.434 Regional 463.25 212.77 218.74 218.76 0.000114 0.9 1001.53 382.24 0.13

Bolton Reach 8.428 2-year 27.15 212.73 214.58 214.64 0.000985 1.02 26.73 21.69 0.29

Bolton Reach 8.428 5-year 44.96 212.73 214.92 215.01 0.001324 1.31 34.43 23.87 0.35

Bolton Reach 8.428 10-year 58.76 212.73 215.12 215.23 0.001505 1.5 39.35 26.21 0.38

Bolton Reach 8.428 25-year 77.45 212.73 215.34 215.49 0.001697 1.73 45.48 29.58 0.41

Bolton Reach 8.428 50-year 92.6 212.73 215.49 215.68 0.001844 1.9 50.17 31.91 0.43

Bolton Reach 8.428 100-year 107.99 212.73 215.5 214.72 215.75 0.002465 2.21 50.57 40.95 0.5

Bolton Reach 8.428 Regional 463.25 212.73 218.74 218.76 0.000111 0.89 1002.94 360.61 0.12

Bolton Reach 8.422 2-year 27.15 212.58 214.57 214.62 0.00085 0.96 28.42 22.63 0.27

Bolton Reach 8.422 5-year 44.96 212.58 214.91 214.99 0.001155 1.24 36.34 24.63 0.33

Bolton Reach 8.422 10-year 58.76 212.58 215.11 215.21 0.001329 1.42 41.54 28.48 0.35

Bolton Reach 8.422 25-year 77.45 212.58 215.33 215.46 0.001506 1.65 48.09 31.17 0.39

Bolton Reach 8.422 50-year 92.6 212.58 215.48 215.64 0.001639 1.81 53.22 38.02 0.41

Bolton Reach 8.422 100-year 107.99 212.58 215.48 215.71 0.002205 2.11 53.46 38.45 0.47

Bolton Reach 8.422 Regional 463.25 212.58 218.72 218.75 0.000204 1.21 726.94 265.52 0.17

Bolton Reach 8.416 2-year 27.15 212.33 214.57 213.13 214.6 0.000388 0.77 35.33 21.22 0.19

Bolton Reach 8.416 5-year 44.96 212.33 214.9 213.43 214.95 0.000606 1.06 42.45 22.64 0.24

Bolton Reach 8.416 10-year 58.76 212.33 215.09 213.65 215.17 0.000755 1.26 46.66 23.26 0.28

Bolton Reach 8.416 25-year 77.45 212.33 215.3 213.9 215.42 0.000955 1.51 51.34 23.67 0.31

Bolton Reach 8.416 50-year 92.6 212.33 215.45 214.08 215.6 0.001114 1.7 54.55 23.96 0.34

Bolton Reach 8.416 100-year 107.99 212.33 215.45 214.24 215.65 0.001524 1.98 54.46 23.95 0.4

Bolton Reach 8.416 Regional 463.25 212.33 218.72 216.52 218.74 0.000139 0.99 902.86 348.37 0.13

Bolton Reach 8.415 Bridge

Bolton Reach 8.41 2-year 27.15 212.19 214.57 212.99 214.59 0.00018 0.61 44.63 26.71 0.14

Bolton Reach 8.41 5-year 44.96 212.19 214.9 213.25 214.93 0.000299 0.87 51.81 28.46 0.18

Bolton Reach 8.41 10-year 58.76 212.19 215.09 213.41 215.14 0.000395 1.05 55.98 29.5 0.21

Bolton Reach 8.41 25-year 77.45 212.19 215.3 213.6 215.38 0.000528 1.28 60.58 30.68 0.25

Bolton Reach 8.41 50-year 92.6 212.19 215.44 213.75 215.55 0.000637 1.45 63.71 31.48 0.27

Bolton Reach 8.41 100-year 107.99 212.19 215.43 213.88 215.58 0.000877 1.7 63.49 31.42 0.32



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: East Branch

HEC-RAS Hydraulic Output Summary

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)  

Bolton Reach 8.41 Regional 463.25 212.19 216.62 216.1 217.17 0.003406 3.5 176.56 121.79 0.63

Bolton Reach 8.404 2-year 27.15 212.19 214.54 214.57 0.000404 0.79 34.28 20.4 0.19

Bolton Reach 8.404 5-year 44.96 212.19 214.85 214.91 0.000633 1.11 40.8 21.83 0.25

Bolton Reach 8.404 10-year 58.76 212.19 215.02 215.11 0.000818 1.33 46.04 86.34 0.29

Bolton Reach 8.404 25-year 77.45 212.19 215.24 215.35 0.000935 1.52 66.7 99.2 0.31

Bolton Reach 8.404 50-year 92.6 212.19 215.41 215.52 0.000943 1.59 83.35 99.79 0.32

Bolton Reach 8.404 100-year 107.99 212.19 215.37 215.54 0.00139 1.91 79.49 99.65 0.38

Bolton Reach 8.404 Regional 463.25 212.19 216.22 216.22 216.97 0.005336 4.55 168.66 110.66 0.79

Bolton Reach 8.398 2-year 27.15 212.14 214.53 214.57 0.000381 0.78 34.69 19.8 0.19

Bolton Reach 8.398 5-year 44.96 212.14 214.84 214.9 0.000613 1.1 41.29 31.63 0.24

Bolton Reach 8.398 10-year 58.76 212.14 215.01 215.1 0.000785 1.32 50.28 203.08 0.28

Bolton Reach 8.398 25-year 77.45 212.14 215.24 215.33 0.000741 1.37 98.83 214.84 0.28

Bolton Reach 8.398 50-year 92.6 212.14 215.43 215.49 0.000616 1.31 138.33 215.2 0.26

Bolton Reach 8.398 100-year 107.99 212.14 215.4 215.49 0.000914 1.58 131.82 215.14 0.31

Bolton Reach 8.398 Regional 463.25 212.14 216.19 216.44 0.002506 3.12 303.13 219.59 0.54

Bolton Reach 8.392 2-year 27.15 212.04 214.51 212.98 214.54 0.00028 0.69 39.54 21.95 0.16

Bolton Reach 8.392 5-year 44.96 212.04 214.81 213.26 214.86 0.000464 0.98 46.16 23.27 0.22

Bolton Reach 8.392 10-year 58.76 212.04 215.01 213.44 215.04 0.000363 0.92 114.09 193.45 0.19

Bolton Reach 8.392 25-year 77.45 212.04 215.24 213.67 215.27 0.000319 0.92 159.63 193.97 0.18

Bolton Reach 8.392 50-year 92.6 212.04 215.42 213.83 215.45 0.000287 0.91 194.34 194.36 0.18

Bolton Reach 8.392 100-year 107.99 212.04 215.39 213.99 215.43 0.000422 1.1 188.24 194.29 0.21

Bolton Reach 8.392 Regional 463.25 212.04 216.06 215.58 216.26 0.001894 2.7 319.18 195.77 0.47

Bolton Reach 8.386 2-year 27.15 212.04 214.52 212.96 214.53 0.000113 0.46 99.12 171.95 0.11

Bolton Reach 8.386 5-year 44.96 212.04 214.83 213.22 214.83 0.000124 0.53 153.53 181.45 0.11

Bolton Reach 8.386 10-year 58.76 212.04 215.02 213.4 215.03 0.000127 0.57 188.3 182.21 0.12

Bolton Reach 8.386 25-year 77.45 212.04 215.25 213.61 215.26 0.000129 0.61 230.58 183.14 0.12

Bolton Reach 8.386 50-year 92.6 212.04 215.43 213.78 215.44 0.000128 0.63 263.05 183.85 0.12

Bolton Reach 8.386 100-year 107.99 212.04 215.4 213.93 215.41 0.000185 0.75 257.58 183.73 0.14

Bolton Reach 8.386 Regional 463.25 212.04 216.05 215.12 216.17 0.001107 2.12 379.88 190.8 0.37

Bolton Reach 8.38 2-year 27.15 212.04 214.51 212.84 214.52 0.000127 0.52 61.36 47.58 0.11

Bolton Reach 8.38 5-year 44.96 212.04 214.8 213.08 214.82 0.000216 0.74 76.5 56.17 0.15

Bolton Reach 8.38 10-year 58.76 212.04 215.01 213.23 215.02 0.000091 0.51 238.03 248.93 0.1

Bolton Reach 8.38 25-year 77.45 212.04 215.24 213.42 215.25 0.000091 0.54 296.54 255.91 0.1

Bolton Reach 8.38 50-year 92.6 212.04 215.42 213.56 215.43 0.000089 0.55 342.4 261.24 0.1

Bolton Reach 8.38 100-year 107.99 212.04 215.39 213.69 215.4 0.000129 0.66 334.16 260.29 0.12

Bolton Reach 8.38 Regional 463.25 212.04 216.02 214.99 216.1 0.00078 1.85 508.46 289.7 0.31

Bolton Reach 8.374 2-year 27.15 212.04 214.49 212.97 214.51 0.000205 0.63 49.73 37.74 0.14

Bolton Reach 8.374 5-year 44.96 212.04 214.77 213.25 214.81 0.00035 0.91 61.39 46.12 0.19

Bolton Reach 8.374 10-year 58.76 212.04 214.95 213.44 215.01 0.000449 1.08 70.27 51.67 0.22

Bolton Reach 8.374 25-year 77.45 212.04 215.16 213.64 215.24 0.000571 1.28 81.58 57.27 0.25

Bolton Reach 8.374 50-year 92.6 212.04 215.32 213.79 215.41 0.00065 1.43 91.03 61.39 0.27

Bolton Reach 8.374 100-year 107.99 212.04 215.24 213.94 215.37 0.000992 1.73 86.1 59.27 0.33

Bolton Reach 8.374 Regional 463.25 212.04 215.55 215.55 215.99 0.004346 3.89 257.18 257.7 0.71

Bolton Reach 8.368 2-year 27.15 212.04 214.49 212.93 214.5 0.000188 0.55 51.15 36.68 0.13

Bolton Reach 8.368 5-year 44.96 212.04 214.77 213.19 214.8 0.000305 0.77 62.7 46.23 0.18

Bolton Reach 8.368 10-year 58.76 212.04 214.95 213.35 214.99 0.000381 0.92 71.72 52.6 0.2

Bolton Reach 8.368 25-year 77.45 212.04 215.19 213.57 215.21 0.000244 0.79 187.95 286.14 0.16

Bolton Reach 8.368 50-year 92.6 212.04 215.36 213.74 215.38 0.000216 0.78 237.84 291.39 0.15

Bolton Reach 8.368 100-year 107.99 212.04 215.3 213.89 215.33 0.000349 0.97 219.53 289.47 0.2

Bolton Reach 8.368 Regional 463.25 212.04 215.45 215.45 215.85 0.004244 3.52 265.26 294.23 0.69

Bolton Reach 8.362 2-year 27.15 212.04 214.49 212.87 214.5 0.000148 0.51 54.76 36.07 0.12

Bolton Reach 8.362 5-year 44.96 212.04 214.77 213.1 214.79 0.000249 0.73 65.72 42.83 0.16

Bolton Reach 8.362 10-year 58.76 212.04 214.95 213.26 214.98 0.000318 0.87 73.9 47.33 0.18

Bolton Reach 8.362 25-year 77.45 212.04 215.19 213.46 215.2 0.000135 0.6 253.68 322.52 0.12

Bolton Reach 8.362 50-year 92.6 212.04 215.36 213.61 215.38 0.000124 0.61 309.58 327.97 0.12

Bolton Reach 8.362 100-year 107.99 212.04 215.3 213.75 215.32 0.000196 0.75 289.66 326.03 0.15

Bolton Reach 8.362 Regional 463.25 212.04 215.23 215.23 215.6 0.004408 3.49 264.69 323.6 0.7

Bolton Reach 8.356 2-year 27.15 212.04 214.48 212.89 214.5 0.00016 0.54 51.78 33.36 0.13

Bolton Reach 8.356 5-year 44.96 212.04 214.76 213.13 214.79 0.000274 0.77 61.67 38.87 0.17

Bolton Reach 8.356 10-year 58.76 212.04 214.94 213.29 214.98 0.000354 0.92 68.93 42.54 0.19

Bolton Reach 8.356 25-year 77.45 212.04 215.19 213.48 215.2 0.000101 0.53 278.62 297.23 0.11

Bolton Reach 8.356 50-year 92.6 212.04 215.36 213.62 215.37 0.000098 0.54 330.11 303.59 0.11

Bolton Reach 8.356 100-year 107.99 212.04 215.3 213.77 215.32 0.000152 0.67 311.79 301.34 0.13

Bolton Reach 8.356 Regional 463.25 212.04 215.22 215.02 215.49 0.003366 3.08 287.95 298.39 0.61

Bolton Reach 8.35 2-year 27.15 213.7 214.23 214.23 214.47 0.015709 2.17 12.53 26.55 1.01

Bolton Reach 8.35 5-year 44.96 213.7 214.43 214.43 214.74 0.01422 2.5 17.97 28.44 1

Bolton Reach 8.35 10-year 58.76 213.7 214.56 214.56 214.93 0.013305 2.7 21.77 29.8 1

Bolton Reach 8.35 25-year 77.45 213.7 214.71 214.71 215.15 0.012358 2.95 26.48 31.61 0.99

Bolton Reach 8.35 50-year 92.6 213.7 214.83 214.83 215.32 0.011577 3.1 30.37 33.03 0.98

Bolton Reach 8.35 100-year 107.99 213.7 215.31 214.94 215.31 0.000155 0.46 355.86 325.66 0.12

Bolton Reach 8.35 Regional 463.25 213.7 215.28 215 215.38 0.003059 2.03 346.85 320.66 0.54

Bolton Reach 8.344 2-year 27.15 212.04 213.44 212.73 213.47 0.000708 0.79 34.21 31.49 0.24

Bolton Reach 8.344 5-year 44.96 212.04 213.91 212.92 213.95 0.000614 0.91 49.51 33.26 0.24

Bolton Reach 8.344 10-year 58.76 212.04 214.22 213.04 214.27 0.000565 0.98 59.97 34.48 0.23

Bolton Reach 8.344 25-year 77.45 212.04 214.58 213.19 214.6 0.000226 0.7 189.47 251.3 0.15

Bolton Reach 8.344 50-year 92.6 212.04 214.85 213.31 214.86 0.000163 0.64 257.06 254.45 0.13

Bolton Reach 8.344 100-year 107.99 212.04 215.3 213.41 215.31 0.000085 0.52 377.53 284.04 0.1

Bolton Reach 8.344 Regional 463.25 212.04 215.15 214.73 215.33 0.00209 2.5 336.04 273.41 0.48
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Bolton Reach 8.338 2-year 27.15 212.04 213.42 212.74 213.46 0.000765 0.81 33.63 32.22 0.25

Bolton Reach 8.338 5-year 44.96 212.04 213.9 212.92 213.94 0.000637 0.91 49.53 34.53 0.24

Bolton Reach 8.338 10-year 58.76 212.04 214.23 213.05 214.25 0.000297 0.71 135.61 223.55 0.17

Bolton Reach 8.338 25-year 77.45 212.04 214.58 213.2 214.59 0.000182 0.62 223.36 272.45 0.14

Bolton Reach 8.338 50-year 92.6 212.04 214.85 213.32 214.86 0.000129 0.57 296.71 275.29 0.12

Bolton Reach 8.338 100-year 107.99 212.04 215.3 213.42 215.31 0.000066 0.46 426.76 304.3 0.09

Bolton Reach 8.338 Regional 463.25 212.04 215.15 214.64 215.28 0.001658 2.21 380.23 293 0.43

Bolton Reach 8.332 2-year 27.15 212.04 213.35 212.84 213.42 0.001716 1.16 23.49 23.93 0.37

Bolton Reach 8.332 5-year 44.96 212.04 213.83 213.07 213.91 0.001359 1.27 35.39 26.09 0.35

Bolton Reach 8.332 10-year 58.76 212.04 214.14 213.21 214.23 0.001208 1.35 43.73 28.89 0.34

Bolton Reach 8.332 25-year 77.45 212.04 214.58 213.4 214.59 0.000119 0.5 288.44 269.03 0.11

Bolton Reach 8.332 50-year 92.6 212.04 214.85 213.54 214.85 0.000089 0.47 360.49 269.88 0.1

Bolton Reach 8.332 100-year 107.99 212.04 215.3 213.67 215.31 0.000049 0.39 489.98 315.04 0.07

Bolton Reach 8.332 Regional 463.25 212.04 215.15 214.55 215.22 0.00121 1.86 441.9 293 0.37

Bolton Reach 8.326 2-year 27.15 211.92 213.32 212.74 213.4 0.001751 1.23 22.11 20.87 0.38

Bolton Reach 8.326 5-year 44.96 211.92 213.79 213.01 213.89 0.001539 1.38 32.57 23.27 0.37

Bolton Reach 8.326 10-year 58.76 211.92 214.1 213.18 214.21 0.00142 1.47 39.95 25.14 0.37

Bolton Reach 8.326 25-year 77.45 211.92 214.58 213.38 214.59 0.000101 0.47 308.42 272.31 0.1

Bolton Reach 8.326 50-year 92.6 211.92 214.85 213.54 214.85 0.000077 0.44 381.39 273.06 0.09

Bolton Reach 8.326 100-year 107.99 211.92 215.3 213.68 215.3 0.000044 0.37 511.09 299.08 0.07

Bolton Reach 8.326 Regional 463.25 211.92 215.13 214.5 215.2 0.001086 1.78 461.91 291.71 0.35

Bolton Reach 8.32 2-year 27.15 211.81 213.3 212.69 213.38 0.00174 1.25 21.64 19.61 0.38

Bolton Reach 8.32 5-year 44.96 211.81 213.77 212.98 213.87 0.001608 1.43 31.42 21.9 0.38

Bolton Reach 8.32 10-year 58.76 211.81 214.07 213.15 214.19 0.001521 1.53 38.33 23.64 0.38

Bolton Reach 8.32 25-year 77.45 211.81 214.58 213.37 214.58 0.000149 0.57 270.15 277.91 0.12

Bolton Reach 8.32 50-year 92.6 211.81 214.84 213.53 214.85 0.000108 0.53 347.42 296.69 0.11

Bolton Reach 8.32 100-year 107.99 211.81 215.3 213.68 215.3 0.000057 0.43 489.31 326.16 0.08

Bolton Reach 8.32 Regional 463.25 211.81 215.09 214.5 215.19 0.001568 2.14 422.93 313.26 0.42

Bolton Reach 8.314 2-year 27.15 211.69 213.26 212.61 213.34 0.001569 1.25 21.76 18.22 0.36

Bolton Reach 8.314 5-year 44.96 211.69 213.73 212.89 213.84 0.001559 1.47 30.6 19.72 0.38

Bolton Reach 8.314 10-year 58.76 211.69 214.03 213.08 214.16 0.001556 1.6 36.66 20.81 0.38

Bolton Reach 8.314 25-year 77.45 211.69 214.41 213.3 214.56 0.001415 1.74 45.05 23.49 0.38

Bolton Reach 8.314 50-year 92.6 211.69 214.84 213.46 214.85 0.000135 0.61 294.81 255.33 0.12

Bolton Reach 8.314 100-year 107.99 211.69 215.3 213.62 215.3 0.00007 0.49 418.11 282.38 0.09

Bolton Reach 8.314 Regional 463.25 211.69 214.98 214.57 215.14 0.002467 2.68 330.5 264.62 0.52

Bolton Reach 8.308 2-year 27.15 211.69 213.3 213.31 0.000281 0.53 72.08 73.63 0.15

Bolton Reach 8.308 5-year 44.96 211.69 213.79 213.8 0.000252 0.59 114.35 100.92 0.15

Bolton Reach 8.308 10-year 58.76 211.69 214.1 214.11 0.000203 0.58 147.62 108.24 0.14

Bolton Reach 8.308 25-year 77.45 211.69 214.5 214.51 0.000157 0.59 195.59 165.01 0.13

Bolton Reach 8.308 50-year 92.6 211.69 214.84 214.85 0.000121 0.57 253.14 174.39 0.11

Bolton Reach 8.308 100-year 107.99 211.69 215.29 215.3 0.000079 0.51 334.73 190.74 0.09

Bolton Reach 8.308 Regional 463.25 211.69 214.87 215.07 0.002879 2.78 258.39 174.43 0.56

Bolton Reach 8.302 2-year 27.15 211.69 213.03 212.78 213.24 0.005541 1.99 13.66 75.71 0.66

Bolton Reach 8.302 5-year 44.96 211.69 213.46 213.1 213.71 0.004612 2.23 20.14 89.53 0.63

Bolton Reach 8.302 10-year 58.76 211.69 213.72 213.29 214.02 0.004375 2.41 24.34 104.46 0.63

Bolton Reach 8.302 25-year 77.45 211.69 214.06 213.54 214.4 0.003939 2.58 30.05 108.27 0.61

Bolton Reach 8.302 50-year 92.6 211.69 214.39 213.71 214.74 0.003217 2.6 35.66 124.64 0.57

Bolton Reach 8.302 100-year 107.99 211.69 215.29 213.88 215.3 0.000067 0.45 351.43 177.38 0.09

Bolton Reach 8.302 Regional 463.25 211.69 214.84 214.5 215 0.002409 2.43 274.02 170.14 0.5

Bolton Reach 8.295 Bridge

Bolton Reach 8.29 2-year 27.15 211.68 212.61 212.61 212.95 0.01424 2.57 10.57 107.59 1.01

Bolton Reach 8.29 5-year 44.96 211.68 212.89 212.89 213.34 0.012529 2.96 15.17 116.77 1

Bolton Reach 8.29 10-year 58.76 211.68 213.07 213.07 213.6 0.012005 3.22 18.23 124.39 1

Bolton Reach 8.29 25-year 77.45 211.68 213.29 213.29 213.92 0.011179 3.52 21.98 136.97 1

Bolton Reach 8.29 50-year 92.6 211.68 213.44 213.44 214.16 0.010959 3.76 24.61 145.8 1

Bolton Reach 8.29 100-year 107.99 211.68 213.6 213.6 214.39 0.010482 3.95 27.35 150.72 1

Bolton Reach 8.29 Regional 463.25 211.68 214.82 214.4 214.89 0.001106 1.76 413.17 235.09 0.35

Bolton Reach 8.284 2-year 27.15 210.98 211.99 212.07 0.003286 1.41 23.28 35.23 0.5

Bolton Reach 8.284 5-year 44.96 210.98 212.35 212.44 0.002688 1.46 44.58 82.89 0.47

Bolton Reach 8.284 10-year 58.76 210.98 212.56 212.63 0.002068 1.4 64.53 105.42 0.42

Bolton Reach 8.284 25-year 77.45 210.98 212.78 212.85 0.00152 1.35 89.43 114.94 0.37

Bolton Reach 8.284 50-year 92.6 210.98 212.95 213.01 0.001279 1.34 109.01 121.9 0.35

Bolton Reach 8.284 100-year 107.99 210.98 213.1 213.15 0.001164 1.36 127.59 135.28 0.34

Bolton Reach 8.284 Regional 463.25 210.98 214.78 214.86 0.000765 1.75 491.71 281.1 0.31

Bolton Reach 8.278 2-year 27.15 210.3 211.78 211.88 0.002797 1.41 19.27 21.1 0.47

Bolton Reach 8.278 5-year 44.96 210.3 212.12 212.26 0.002936 1.68 26.92 24.94 0.5

Bolton Reach 8.278 10-year 58.76 210.3 212.27 212.46 0.003244 1.92 31.02 26.93 0.54

Bolton Reach 8.278 25-year 77.45 210.3 212.43 212.69 0.003851 2.25 35.33 28.87 0.6

Bolton Reach 8.278 50-year 92.6 210.3 212.53 212.13 212.85 0.004411 2.52 38.97 55.32 0.65

Bolton Reach 8.278 100-year 107.99 210.3 212.62 212.27 212.99 0.004841 2.74 43.98 55.53 0.68

Bolton Reach 8.278 Regional 463.25 210.3 214 214 214.69 0.0055 4.38 170.6 128.8 0.8

Bolton Reach 8.272 2-year 27.15 210.3 211.7 211.83 0.003459 1.57 17.33 18.95 0.52

Bolton Reach 8.272 5-year 44.96 210.3 212.01 212.19 0.004189 1.9 23.83 34.67 0.59

Bolton Reach 8.272 10-year 58.76 210.3 212.16 212.39 0.004398 2.13 29.87 41.91 0.62

Bolton Reach 8.272 25-year 77.45 210.3 212.34 212.61 0.004575 2.37 37.41 44.8 0.64

Bolton Reach 8.272 50-year 92.6 210.3 212.45 212.76 0.004851 2.57 42.43 46.63 0.67

Bolton Reach 8.272 100-year 107.99 210.3 212.52 212.37 212.9 0.005594 2.85 45.9 52.83 0.73

Bolton Reach 8.272 Regional 463.25 210.3 214.03 214.48 0.003973 3.77 207.5 145.96 0.69

Bolton Reach 8.266 2-year 27.15 210.3 211.36 211.47 0.003484 1.43 18.95 23.97 0.51

Bolton Reach 8.266 5-year 44.96 210.3 211.62 211.78 0.003834 1.76 26.98 46.62 0.56

Bolton Reach 8.266 10-year 58.76 210.3 211.78 211.96 0.003803 1.93 35.96 67.19 0.57

Bolton Reach 8.266 25-year 77.45 210.3 211.87 211.66 212.13 0.004909 2.31 42.53 78.91 0.66

Bolton Reach 8.266 50-year 92.6 210.3 211.99 211.82 212.26 0.004785 2.42 52.91 94.51 0.66

Bolton Reach 8.266 100-year 107.99 210.3 212.14 211.95 212.38 0.004028 2.38 72.78 152.49 0.62

Bolton Reach 8.266 Regional 463.25 210.3 214.15 214.22 0.000702 1.74 522.49 289.61 0.3

Bolton Reach 8.26 2-year 27.15 210.3 211.2 211.35 0.006536 1.73 15.73 24.17 0.68

Bolton Reach 8.26 5-year 44.96 210.3 211.41 211.25 211.64 0.00766 2.12 21.2 26.92 0.76

Bolton Reach 8.26 10-year 58.76 210.3 211.55 211.4 211.82 0.00779 2.32 28.63 103.14 0.79

Bolton Reach 8.26 25-year 77.45 210.3 211.74 211.69 211.99 0.005889 2.3 50 117.42 0.71

Bolton Reach 8.26 50-year 92.6 210.3 211.94 212.12 0.003954 2.11 74.07 129.24 0.59

Bolton Reach 8.26 100-year 107.99 210.3 212.12 212.27 0.002917 1.98 99.63 160.1 0.52

Bolton Reach 8.26 Regional 463.25 210.3 214.15 214.2 0.000607 1.61 572.63 282.92 0.28



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek

Reach: East Branch

HEC-RAS Hydraulic Output Summary

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)  

Bolton Reach 8.254 2-year 27.15 210.1 211.01 210.9 211.2 0.008653 1.92 14.35 42.09 0.78

Bolton Reach 8.254 5-year 44.96 210.1 211.31 211.49 0.006227 1.94 29.26 57.34 0.69

Bolton Reach 8.254 10-year 58.76 210.1 211.49 211.67 0.005343 1.96 40.54 66.59 0.65

Bolton Reach 8.254 25-year 77.45 210.1 211.71 211.87 0.004008 1.95 65.75 128.02 0.59

Bolton Reach 8.254 50-year 92.6 210.1 211.92 212.04 0.002583 1.76 95.13 146.78 0.48

Bolton Reach 8.254 100-year 107.99 210.1 212.11 212.21 0.001872 1.63 123.63 156.01 0.42

Bolton Reach 8.254 Regional 463.25 210.1 214.15 214.19 0.000432 1.38 687.44 333.08 0.23

Bolton Reach 8.248 2-year 27.15 209.76 210.96 210.55 211.02 0.002059 1.12 24.17 29.64 0.4

Bolton Reach 8.248 5-year 44.96 209.76 211.25 210.74 211.34 0.002113 1.36 33.05 31.08 0.42

Bolton Reach 8.248 10-year 58.76 209.76 211.42 210.88 211.54 0.002249 1.53 38.33 31.91 0.44

Bolton Reach 8.248 25-year 77.45 209.76 211.62 211.03 211.77 0.002365 1.73 44.72 37.1 0.47

Bolton Reach 8.248 50-year 92.6 209.76 211.76 211.15 211.94 0.002449 1.88 49.3 40.09 0.48

Bolton Reach 8.248 100-year 107.99 209.76 211.9 211.26 212.11 0.002518 2.02 53.65 42.94 0.49

Bolton Reach 8.248 Regional 463.25 209.76 214.09 213.01 214.16 0.000561 1.65 578.5 341.22 0.27

Bolton Reach 8.245 Bridge

Bolton Reach 8.236 2-year 27.15 209.57 210.92 210.37 210.98 0.001414 1.03 26.38 29.7 0.34

Bolton Reach 8.236 5-year 44.96 209.57 211.21 210.6 211.3 0.001689 1.3 34.67 32.25 0.38

Bolton Reach 8.236 10-year 58.76 209.57 211.38 210.73 211.49 0.001929 1.48 39.62 33.5 0.42

Bolton Reach 8.236 25-year 77.45 209.57 211.57 210.9 211.72 0.00216 1.7 45.63 34.92 0.45

Bolton Reach 8.236 50-year 92.6 209.57 211.71 211.03 211.88 0.002283 1.85 50.02 35.87 0.47

Bolton Reach 8.236 100-year 107.99 209.57 211.83 211.14 212.04 0.00241 2 54.03 36.73 0.49

Bolton Reach 8.236 Regional 463.25 209.57 213.92 213.05 214.09 0.001043 2.21 372.42 241.2 0.36

Bolton Reach 8.23 2-year 27.15 209.45 210.84 210.91 0.001729 1.23 23.43 30.5 0.38

Bolton Reach 8.23 5-year 44.96 209.45 211.09 211.21 0.002156 1.58 32.18 36.74 0.44

Bolton Reach 8.23 10-year 58.76 209.45 211.23 211.39 0.002502 1.83 37.48 38.63 0.48

Bolton Reach 8.23 25-year 77.45 209.45 211.4 211.6 0.002871 2.1 44.06 40.86 0.52

Bolton Reach 8.23 50-year 92.6 209.45 211.52 211.76 0.003091 2.29 49.21 42.86 0.55

Bolton Reach 8.23 100-year 107.99 209.45 211.63 211.91 0.003346 2.48 53.99 46.02 0.58

Bolton Reach 8.23 Regional 463.25 209.45 213.33 213 213.9 0.003782 4.06 192.23 128.34 0.69

Bolton Reach 8.224 2-year 27.15 209.45 210.81 210.88 0.001426 1.15 24.83 29.72 0.35

Bolton Reach 8.224 5-year 44.96 209.45 211.06 211.17 0.001938 1.53 32.97 37.17 0.42

Bolton Reach 8.224 10-year 58.76 209.45 211.19 211.35 0.00238 1.8 38.11 42.27 0.47

Bolton Reach 8.224 25-year 77.45 209.45 211.34 211.55 0.002911 2.12 44.77 48.08 0.53

Bolton Reach 8.224 50-year 92.6 209.45 211.44 211.7 0.003266 2.34 50.17 52.32 0.57

Bolton Reach 8.224 100-year 107.99 209.45 211.54 211.84 0.00363 2.56 55.25 55.73 0.6

Bolton Reach 8.224 Regional 463.25 209.45 212.88 212.88 213.78 0.006436 4.9 158.94 99.65 0.88

Bolton Reach 8.218 2-year 27.15 209.45 210.76 210.82 0.001533 1.13 24.97 31.3 0.36

Bolton Reach 8.218 5-year 44.96 209.45 210.98 211.09 0.002096 1.5 32.79 38.29 0.43

Bolton Reach 8.218 10-year 58.76 209.45 211.09 211.25 0.002693 1.8 37.22 46.93 0.49

Bolton Reach 8.218 25-year 77.45 209.45 211.2 211.42 0.003502 2.16 42.96 57.24 0.57

Bolton Reach 8.218 50-year 92.6 209.45 211.28 210.93 211.56 0.004062 2.41 47.91 64.82 0.62

Bolton Reach 8.218 100-year 107.99 209.45 211.32 211.05 211.67 0.00492 2.71 50.97 69.1 0.68

Bolton Reach 8.218 Regional 463.25 209.45 212.62 212.57 213.27 0.005718 4.34 186.47 129.71 0.81

Bolton Reach 8.206 2-year 27.15 209.45 210.25 210.25 210.53 0.010957 2.4 13.19 77.79 0.9

Bolton Reach 8.206 5-year 44.96 209.45 210.63 210.63 210.83 0.005192 2.18 37.33 160.63 0.66

Bolton Reach 8.206 10-year 58.76 209.45 210.73 210.73 210.94 0.005394 2.36 48.83 170.58 0.69

Bolton Reach 8.206 25-year 77.45 209.45 210.83 210.83 211.06 0.005819 2.58 61.53 180.76 0.72

Bolton Reach 8.206 50-year 92.6 209.45 210.9 210.9 211.14 0.006021 2.72 71.36 188.16 0.74

Bolton Reach 8.206 100-year 107.99 209.45 211.06 210.96 211.24 0.004318 2.48 94.81 204.21 0.64

Bolton Reach 8.206 Regional 463.25 209.45 212.97 211.81 213 0.000391 1.28 771.55 387 0.22

Bolton Reach 8.2 2-year 27.15 209.45 210.34 209.77 210.34 0.000136 0.29 161.27 283.8 0.1

Bolton Reach 8.2 5-year 44.96 209.45 210.58 209.85 210.59 0.000114 0.32 231.9 285.33 0.1

Bolton Reach 8.2 10-year 58.76 209.45 210.71 209.9 210.71 0.000122 0.35 267.42 286.08 0.1

Bolton Reach 8.2 25-year 77.45 209.45 210.86 209.95 210.86 0.000132 0.39 309.35 286.97 0.11

Bolton Reach 8.2 50-year 92.6 209.45 210.97 209.99 210.98 0.000134 0.42 343.34 287.69 0.11

Bolton Reach 8.2 100-year 107.99 209.45 211.13 209.99 211.14 0.000121 0.43 389.84 289.86 0.11

Bolton Reach 8.2 Regional 463.25 209.45 212.96 210.46 212.97 0.000105 0.66 1056.5 349.02 0.11

Bolton Reach 8.19 2-year 27.15 208.8 210.23 210.28 0.001173 1.16 47.09 101.61 0.32

Bolton Reach 8.19 5-year 44.96 208.8 210.47 210.53 0.001345 1.39 73.05 116.26 0.36

Bolton Reach 8.19 10-year 58.76 208.8 210.57 210.2 210.65 0.001653 1.61 85.09 122.46 0.4

Bolton Reach 8.19 25-year 77.45 208.8 210.69 210.79 0.002003 1.85 100 129.73 0.44

Bolton Reach 8.19 50-year 92.6 208.8 210.79 210.91 0.002109 1.98 114.32 136.35 0.46

Bolton Reach 8.19 100-year 107.99 208.8 210.97 211.08 0.001782 1.93 140.12 147.53 0.43

Bolton Reach 8.19 Regional 463.25 208.8 212.78 212.92 0.001448 2.65 468.73 214.8 0.43

Bolton Reach 8.18 2-year 27.15 208.81 209.6 209.6 209.78 0.010276 1.92 18.73 79.96 0.83

Bolton Reach 8.18 5-year 44.96 208.81 209.76 209.76 209.97 0.009884 2.22 31.91 91.81 0.85

Bolton Reach 8.18 10-year 58.76 208.81 209.95 210.11 0.005809 2.01 51.49 107.02 0.68

Bolton Reach 8.18 25-year 77.45 208.81 210.25 210.34 0.002815 1.69 99.77 177.5 0.5

Bolton Reach 8.18 50-year 92.6 208.81 210.48 210.54 0.001636 1.45 141.73 181.99 0.39

Bolton Reach 8.18 100-year 107.99 208.81 210.79 210.83 0.000873 1.21 199.13 187.84 0.29

Bolton Reach 8.18 Regional 463.25 208.81 212.64 212.71 0.000728 1.79 578.22 220.51 0.3

Bolton Reach 8.17 2-year 27.15 208 209.16 209.21 0.001416 0.96 29.76 53.16 0.33

Bolton Reach 8.17 5-year 44.96 208 209.54 209.59 0.000994 1.03 58.8 98.26 0.3

Bolton Reach 8.17 10-year 58.76 208 209.8 209.85 0.00078 1.04 86.82 117.92 0.27

Bolton Reach 8.17 25-year 77.45 208 210.13 210.17 0.000584 1.02 129.74 141.33 0.24

Bolton Reach 8.17 50-year 92.6 208 210.39 210.42 0.000475 1.01 167.7 157.48 0.22

Bolton Reach 8.17 100-year 107.99 208 210.73 210.76 0.000326 0.92 224.07 169.39 0.19

Bolton Reach 8.17 Regional 463.25 208 212.54 212.62 0.000532 1.72 561.76 204.04 0.27

Bolton Reach 8.16 2-year 27.15 208 209.09 209.13 0.001508 0.91 32.02 66.58 0.34

Bolton Reach 8.16 5-year 44.96 208 209.5 209.54 0.000844 0.91 61.2 75.27 0.27

Bolton Reach 8.16 10-year 58.76 208 209.77 209.81 0.000676 0.94 82.32 83.23 0.25

Bolton Reach 8.16 25-year 77.45 208 210.1 210.15 0.000542 0.96 111.91 95.14 0.23

Bolton Reach 8.16 50-year 92.6 208 210.36 210.4 0.00047 0.98 137.7 107.43 0.22

Bolton Reach 8.16 100-year 107.99 208 210.7 210.74 0.000348 0.94 177.14 119.96 0.19

Bolton Reach 8.16 Regional 463.25 208 212.46 212.59 0.000687 1.91 421.6 153.07 0.3



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Cold Creek
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HEC-RAS Hydraulic Output Summary
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Bolton Reach 8.15 2-year 27.15 207.5 209.02 208.14 209.06 0.000734 0.98 27.62 23.22 0.26

Bolton Reach 8.15 5-year 44.96 207.5 209.39 208.38 209.47 0.000952 1.3 34.58 27.14 0.31

Bolton Reach 8.15 10-year 58.76 207.5 209.62 208.55 209.73 0.001094 1.51 38.96 38.87 0.33

Bolton Reach 8.15 25-year 77.45 207.5 209.91 208.75 210.06 0.001229 1.74 44.4 63.72 0.36

Bolton Reach 8.15 50-year 92.6 207.5 210.13 208.9 210.31 0.001307 1.91 48.52 75.38 0.38

Bolton Reach 8.15 100-year 107.99 207.5 210.58 209.04 210.69 0.000782 1.54 100.63 88.75 0.3

Bolton Reach 8.15 Regional 463.25 207.5 212.15 211.09 212.48 0.001646 2.92 286.37 130.29 0.46

Bolton Reach 8.145 Bridge

Bolton Reach 8.14 2-year 27.15 207.51 209 208.13 209.05 0.000733 0.98 27.6 31.09 0.26

Bolton Reach 8.14 5-year 44.96 207.51 209.36 208.37 209.44 0.000967 1.31 34.38 38.84 0.31

Bolton Reach 8.14 10-year 58.76 207.51 209.58 208.53 209.7 0.001126 1.52 38.56 45.42 0.34

Bolton Reach 8.14 25-year 77.45 207.51 209.81 208.74 209.98 0.001364 1.8 42.97 55.95 0.38

Bolton Reach 8.14 50-year 92.6 207.51 209.96 208.89 210.17 0.00158 2.02 45.76 62.62 0.42

Bolton Reach 8.14 100-year 107.99 207.51 210.09 209.03 210.34 0.001802 2.24 48.25 66.92 0.45

Bolton Reach 8.14 Regional 463.25 207.51 212.15 210.76 212.45 0.001335 2.72 288.47 127.42 0.42

Bolton Reach 8.13 2-year 27.15 207.49 208.99 209.03 0.001418 0.89 30.37 40.73 0.33

Bolton Reach 8.13 5-year 44.96 207.49 209.36 209.41 0.001046 0.98 47.86 53.02 0.3

Bolton Reach 8.13 10-year 58.76 207.49 209.6 209.65 0.000933 1.05 61.23 61.86 0.29

Bolton Reach 8.13 25-year 77.45 207.49 209.85 209.92 0.00088 1.14 78.21 73.01 0.29

Bolton Reach 8.13 50-year 92.6 207.49 210.02 210.09 0.000881 1.22 90.81 79.96 0.3

Bolton Reach 8.13 100-year 107.99 207.49 210.17 210.25 0.000884 1.29 103.1 83.32 0.3

Bolton Reach 8.13 Regional 463.25 207.49 212.18 212.4 0.001053 2.29 322.55 135.19 0.37

Bolton Reach 8.12 2-year 27.15 207.51 208.91 208.96 0.000987 1.08 44.96 68.39 0.3

Bolton Reach 8.12 5-year 44.96 207.51 209.3 209.35 0.000875 1.21 75.4 86.85 0.29

Bolton Reach 8.12 10-year 58.76 207.51 209.54 209.6 0.000829 1.29 97.76 97.81 0.29

Bolton Reach 8.12 25-year 77.45 207.51 209.8 209.86 0.000829 1.39 124.29 109.4 0.3

Bolton Reach 8.12 50-year 92.6 207.51 209.96 210.03 0.000854 1.48 143.01 116.89 0.31

Bolton Reach 8.12 100-year 107.99 207.51 210.12 210.19 0.000856 1.55 161.26 119.71 0.31

Bolton Reach 8.12 Regional 463.25 207.51 212.16 212.31 0.001067 2.56 441.12 155.58 0.38

Bolton Reach 8.11 2-year 27.15 207.15 208.85 208.88 0.000517 0.82 55.64 104.34 0.22

Bolton Reach 8.11 5-year 44.96 207.15 209.25 209.28 0.000417 0.87 107.3 136.96 0.21

Bolton Reach 8.11 10-year 58.76 207.15 209.5 209.53 0.000375 0.9 142.55 145.05 0.2

Bolton Reach 8.11 25-year 77.45 207.15 209.76 209.79 0.00037 0.97 181.86 158.37 0.2

Bolton Reach 8.11 50-year 92.6 207.15 209.93 209.96 0.00038 1.02 208.87 166.9 0.21

Bolton Reach 8.11 100-year 107.99 207.15 210.08 210.12 0.000385 1.07 235.09 172.05 0.21

Bolton Reach 8.11 Regional 463.25 207.15 212.15 212.21 0.000472 1.74 621.11 198.7 0.26

Bolton Reach 8.1 2-year 27.15 206.82 208.79 208.81 0.000329 0.68 82.23 151.66 0.17

Bolton Reach 8.1 5-year 44.96 206.82 209.22 209.23 0.000253 0.7 157.71 204.33 0.16

Bolton Reach 8.1 10-year 58.76 206.82 209.47 209.49 0.000214 0.7 211.25 212.3 0.15

Bolton Reach 8.1 25-year 77.45 206.82 209.73 209.75 0.0002 0.73 270.15 230.73 0.15

Bolton Reach 8.1 50-year 92.6 206.82 209.9 209.92 0.000202 0.76 309.16 237.66 0.15

Bolton Reach 8.1 100-year 107.99 206.82 210.06 210.07 0.000204 0.79 346.58 249.63 0.15

Bolton Reach 8.1 Regional 463.25 206.82 212.12 212.15 0.000242 1.25 962.42 319.81 0.18

Bolton Reach 8.09 2-year 27.15 206.81 208.79 208.81 0.000226 0.57 98.62 146.16 0.15

Bolton Reach 8.09 5-year 44.96 206.81 209.21 209.23 0.000197 0.63 164.06 174.41 0.14

Bolton Reach 8.09 10-year 58.76 206.81 209.47 209.48 0.000192 0.67 212.49 208.65 0.14

Bolton Reach 8.09 25-year 77.45 206.81 209.73 209.74 0.000186 0.71 276.02 258.79 0.14

Bolton Reach 8.09 50-year 92.6 206.81 209.9 209.91 0.000202 0.77 319.78 269.83 0.15

Bolton Reach 8.09 100-year 107.99 206.81 210.05 210.07 0.0002 0.8 362.17 277.51 0.15

Bolton Reach 8.09 Regional 463.25 206.81 212.12 212.15 0.000213 1.19 1016.6 336.52 0.17

Bolton Reach 8.08 2-year 27.15 206.82 208.78 207.52 208.8 0.000235 0.59 54.94 160.42 0.15

Bolton Reach 8.08 5-year 44.96 206.82 209.19 207.8 209.21 0.000279 0.75 74.79 199.24 0.17

Bolton Reach 8.08 10-year 58.76 206.82 209.43 207.97 209.47 0.000311 0.86 86.79 208.21 0.18

Bolton Reach 8.08 25-year 77.45 206.82 209.72 208.15 209.74 0.000173 0.69 275.7 391.34 0.14

Bolton Reach 8.08 50-year 92.6 206.82 209.89 208.27 209.9 0.000151 0.68 359.33 410.55 0.13

Bolton Reach 8.08 100-year 107.99 206.82 210.05 208.39 210.06 0.000153 0.71 422.17 437.44 0.13

Bolton Reach 8.08 Regional 463.25 206.82 212.12 209.78 212.14 0.000105 0.84 1467.46 506.67 0.12

Bolton Reach 8.075 Bridge

Bolton Reach 8.07 2-year 27.15 206.58 208.77 207.41 208.78 0.000195 0.5 60.55 166.33 0.13

Bolton Reach 8.07 5-year 44.96 206.58 209.17 207.81 209.19 0.000224 0.63 80.79 204.41 0.15

Bolton Reach 8.07 10-year 58.76 206.58 209.42 207.98 209.44 0.000182 0.62 146.63 211.28 0.14

Bolton Reach 8.07 25-year 77.45 206.58 209.7 208.13 209.71 0.000141 0.6 260.92 401.52 0.12

Bolton Reach 8.07 50-year 92.6 206.58 209.87 208.22 209.88 0.000096 0.52 433.29 410.1 0.1

Bolton Reach 8.07 100-year 107.99 206.58 210.04 208.31 210.04 0.000099 0.55 493.58 424.76 0.11

Bolton Reach 8.07 Regional 463.25 206.58 212.1 209.66 212.11 0.00009 0.76 1523.68 499.08 0.11

Bolton Reach 8.06 2-year 27.15 206.58 208.76 208.77 0.000097 0.45 162.3 227.2 0.1

Bolton Reach 8.06 5-year 44.96 206.58 209.17 209.18 0.000087 0.48 257.86 240.41 0.1

Bolton Reach 8.06 10-year 58.76 206.58 209.42 209.43 0.000085 0.51 318.16 247.32 0.1

Bolton Reach 8.06 25-year 77.45 206.58 209.7 209.7 0.000086 0.54 387.66 253.31 0.1

Bolton Reach 8.06 50-year 92.6 206.58 209.87 209.88 0.000091 0.58 431.71 256.71 0.1

Bolton Reach 8.06 100-year 107.99 206.58 210.03 210.04 0.000095 0.61 473.72 260 0.11

Bolton Reach 8.06 Regional 463.25 206.58 212.08 212.1 0.000173 1.14 1045.47 292.94 0.16



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Humber River

Reach: Downstream

HEC-RAS Hydraulic Output Summary

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)  

DOWNSTREAM 8.05 2-year 39.58 206.58 208.73 208.76 0.000433 0.83 96.16 179.51 0.2

DOWNSTREAM 8.05 5-year 66.42 206.58 209.14 209.17 0.000373 0.89 173.83 196.79 0.19

DOWNSTREAM 8.05 10-year 87.28 206.58 209.39 209.42 0.000355 0.93 223.4 203.67 0.19

DOWNSTREAM 8.05 25-year 114.97 206.58 209.67 209.69 0.000345 0.99 280.77 210.1 0.19

DOWNSTREAM 8.05 50-year 136.72 206.58 209.84 209.87 0.000353 1.04 317.02 213.56 0.2

DOWNSTREAM 8.05 100-year 159.21 206.58 210 210.03 0.000363 1.1 351.64 216.82 0.2

DOWNSTREAM 8.05 Regional 674.4 206.58 212 212.08 0.000593 1.97 820.62 249.41 0.28

DOWNSTREAM 8.04 2-year 39.58 206.57 208.6 208.69 0.001226 1.42 57.98 213.95 0.34

DOWNSTREAM 8.04 5-year 66.42 206.57 209.09 209.13 0.000585 1.15 164.99 221.42 0.24

DOWNSTREAM 8.04 10-year 87.28 206.57 209.35 209.38 0.000482 1.12 223.23 225.2 0.22

DOWNSTREAM 8.04 25-year 114.97 206.57 209.64 209.67 0.000426 1.13 287.9 229.9 0.22

DOWNSTREAM 8.04 50-year 136.72 206.57 209.81 209.84 0.000422 1.17 327.93 233.13 0.22

DOWNSTREAM 8.04 100-year 159.21 206.57 209.97 210 0.000422 1.21 365.95 236.15 0.22

DOWNSTREAM 8.04 Regional 674.4 206.57 211.98 212.04 0.000596 2 867.01 260 0.28

DOWNSTREAM 8.03 2-year 39.58 206.58 208.55 208.6 0.000743 1.15 84.48 195.74 0.27

DOWNSTREAM 8.03 5-year 66.42 206.58 209.07 209.09 0.000396 0.99 187.09 202.21 0.2

DOWNSTREAM 8.03 10-year 87.28 206.58 209.33 209.36 0.000355 1.01 240.69 204.66 0.2

DOWNSTREAM 8.03 25-year 114.97 206.58 209.62 209.64 0.000338 1.05 299.49 207.25 0.2

DOWNSTREAM 8.03 50-year 136.72 206.58 209.79 209.81 0.000347 1.11 335.34 208.75 0.2

DOWNSTREAM 8.03 100-year 159.21 206.58 209.95 209.98 0.000357 1.16 369.15 210.15 0.2

DOWNSTREAM 8.03 Regional 674.4 206.58 211.93 212 0.00063 2.11 801.06 225.38 0.29

DOWNSTREAM 8.022 2-year 39.58 206.57 208.53 208.56 0.000443 0.87 84.42 111.52 0.21

DOWNSTREAM 8.022 5-year 66.42 206.57 209.04 209.07 0.000371 0.95 145.6 127.8 0.2

DOWNSTREAM 8.022 10-year 87.28 206.57 209.3 209.33 0.000387 1.04 179.36 134.12 0.21

DOWNSTREAM 8.022 25-year 114.97 206.57 209.58 209.62 0.000415 1.15 217.79 141.77 0.22

DOWNSTREAM 8.022 50-year 136.72 206.57 209.74 209.79 0.000455 1.25 241.84 147.63 0.23

DOWNSTREAM 8.022 100-year 159.21 206.57 209.9 209.95 0.000492 1.35 265.22 153.1 0.24

DOWNSTREAM 8.022 Regional 674.4 206.57 211.78 211.95 0.001083 2.73 631.17 233.56 0.39

DOWNSTREAM 8.021 2-year 39.58 206.43 208.52 208.54 0.000196 0.62 134.46 137.1 0.14

DOWNSTREAM 8.021 5-year 66.42 206.43 209.03 209.05 0.000192 0.72 213.7 172.26 0.15

DOWNSTREAM 8.021 10-year 87.28 206.43 209.29 209.31 0.000206 0.8 259.73 184.36 0.15

DOWNSTREAM 8.021 25-year 114.97 206.43 209.57 209.59 0.000225 0.89 313.13 196.99 0.16

DOWNSTREAM 8.021 50-year 136.72 206.43 209.74 209.76 0.000246 0.97 346.53 203.66 0.17

DOWNSTREAM 8.021 100-year 159.21 206.43 209.89 209.92 0.000266 1.04 378.82 209.9 0.18

DOWNSTREAM 8.021 Regional 674.4 206.43 211.79 211.88 0.000588 2.08 849 281.93 0.29

DOWNSTREAM 8.02 2-year 39.58 206.36 208.49 208.51 0.000279 0.73 95.4 120.57 0.17

DOWNSTREAM 8.02 5-year 66.42 206.36 209 209.02 0.00026 0.82 166.37 155.94 0.17

DOWNSTREAM 8.02 10-year 87.28 206.36 209.25 209.28 0.000273 0.9 207.48 164.83 0.18

DOWNSTREAM 8.02 25-year 114.97 206.36 209.53 209.56 0.000294 1 254.42 174.61 0.19

DOWNSTREAM 8.02 50-year 136.72 206.36 209.69 209.73 0.000322 1.08 283.36 181.55 0.2

DOWNSTREAM 8.02 100-year 159.21 206.36 209.85 209.89 0.000349 1.16 311.47 188.04 0.21

DOWNSTREAM 8.02 Regional 674.4 206.36 211.68 211.8 0.000741 2.28 716.05 239.1 0.32

DOWNSTREAM 8.01 2-year 39.58 206.36 208.41 207.2 208.45 0.000463 0.93 65.12 102.14 0.21

DOWNSTREAM 8.01 5-year 66.42 206.36 208.93 207.52 208.97 0.000411 1.03 138.07 180.59 0.21

DOWNSTREAM 8.01 10-year 87.28 206.36 209.19 207.75 209.23 0.000397 1.08 188 197.04 0.21

DOWNSTREAM 8.01 25-year 114.97 206.36 209.47 208.08 209.51 0.000389 1.14 244.33 205.19 0.21

DOWNSTREAM 8.01 50-year 136.72 206.36 209.63 208.34 209.67 0.000412 1.22 277.76 213.21 0.22

DOWNSTREAM 8.01 100-year 159.21 206.36 209.78 208.48 209.83 0.000433 1.29 310.35 221.45 0.23

DOWNSTREAM 8.01 Regional 674.4 206.36 211.58 209.92 211.69 0.000772 2.31 756.2 267.5 0.33



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Humber River

Reach: Hopeful Creek

HEC-RAS Hydraulic Output Summary

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)  

Hopeful Creek 9.7 2-year 3.55 249 249.68 249.68 249.77 0.016671 2.08 4.72 22.44 0.81

Hopeful Creek 9.7 5-year 5.85 249 250.94 250.95 0.000042 0.21 78.89 94.56 0.05

Hopeful Creek 9.7 10-year 7.55 249 251.92 251.92 0.000006 0.11 197.93 149.95 0.02

Hopeful Creek 9.7 25-year 9.83 249 253.44 253.44 0.000001 0.05 493.14 237.2 0.01

Hopeful Creek 9.7 50-year 11.75 249 255.02 255.02 0 0.03 939.75 327.69 0

Hopeful Creek 9.7 100-year 13.71 249 257.04 257.04 0 0.02 1742.85 494.59 0

Hopeful Creek 9.7 Regional 41.39 249 257.79 257.79 0 0.06 2141.93 574.39 0.01

Hopeful Creek 9.692 2-year 3.55 248 249.44 248.7 249.52 0.001338 1.25 2.84 61.31 0.34

Hopeful Creek 9.692 5-year 5.85 248 250.88 248.98 250.93 0.00035 1.02 5.72 109.03 0.19

Hopeful Creek 9.692 10-year 7.55 248 251.86 249.16 251.91 0.000218 0.98 7.69 141.52 0.16

Hopeful Creek 9.692 25-year 9.83 248 253.4 249.37 253.44 0.000121 0.91 10.75 259.6 0.13

Hopeful Creek 9.692 50-year 11.75 248 254.98 249.54 255.02 0.000073 0.84 13.93 388.75 0.1

Hopeful Creek 9.692 100-year 13.71 248 257.01 249.71 257.04 0.000042 0.76 17.97 553.16 0.08

Hopeful Creek 9.692 Regional 41.39 248 257.79 251.54 257.79 0 0.06 2515.22 616.53 0.01

Hopeful Creek 9.6915 Bridge

Hopeful Creek 9.691 2-year 3.55 248 248.71 248.71 249.05 0.014883 2.58 1.38 30.48 0.99

Hopeful Creek 9.691 5-year 5.85 248 248.97 248.97 249.45 0.01367 3.07 1.91 45.3 1

Hopeful Creek 9.691 10-year 7.55 248 249.15 249.15 249.72 0.012853 3.34 2.26 51.81 1

Hopeful Creek 9.691 25-year 9.83 248 249.37 249.37 250.05 0.012171 3.65 2.7 58.96 1

Hopeful Creek 9.691 50-year 11.75 248 249.54 249.54 250.3 0.011524 3.85 3.05 64.82 1

Hopeful Creek 9.691 100-year 13.71 248 249.6 249.6 249.61 0.000433 0.77 54.08 66.72 0.19

Hopeful Creek 9.691 Regional 41.39 248 249.6 249.6 249.67 0.003942 2.31 54.08 66.72 0.59

Hopeful Creek 9.69 2-year 3.55 244.3 245.11 245.11 245.26 0.015795 2.28 3.52 11.63 0.81

Hopeful Creek 9.69 5-year 5.85 244.3 245.24 245.24 245.41 0.017681 2.67 5.24 14.39 0.88

Hopeful Creek 9.69 10-year 7.55 244.3 245.31 245.31 245.51 0.019098 2.91 6.32 15.89 0.92

Hopeful Creek 9.69 25-year 9.83 244.3 245.4 245.4 245.61 0.019962 3.14 7.77 17.69 0.96

Hopeful Creek 9.69 50-year 11.75 244.3 245.47 245.47 245.68 0.02017 3.29 8.99 19.07 0.97

Hopeful Creek 9.69 100-year 13.71 244.3 245.51 245.51 245.75 0.021552 3.49 9.94 20.08 1.01

Hopeful Creek 9.69 Regional 41.39 244.3 246.01 246.01 246.35 0.02644 4.85 22.37 30.37 1.19

Hopeful Creek 9.68 2-year 3.55 238.7 239.54 239.54 239.7 0.016063 2.35 3.24 9.93 0.82

Hopeful Creek 9.68 5-year 5.85 238.7 239.68 239.68 239.88 0.017707 2.75 4.87 12.36 0.88

Hopeful Creek 9.68 10-year 7.55 238.7 239.77 239.77 239.98 0.018252 2.95 6 13.8 0.91

Hopeful Creek 9.68 25-year 9.83 238.7 239.86 239.86 240.09 0.019319 3.21 7.34 15.32 0.95

Hopeful Creek 9.68 50-year 11.75 238.7 239.93 239.93 240.17 0.020015 3.39 8.41 16.44 0.98

Hopeful Creek 9.68 100-year 13.71 238.7 239.99 239.99 240.25 0.020563 3.55 9.46 17.46 1

Hopeful Creek 9.68 Regional 41.39 238.7 240.54 240.54 240.92 0.024855 4.94 21.47 26.53 1.16

Hopeful Creek 9.67 2-year 3.55 234 236.08 236.08 0.000089 0.32 28.6 30.74 0.07

Hopeful Creek 9.67 5-year 5.85 234 236.31 236.32 0.000133 0.42 36.12 34.58 0.09

Hopeful Creek 9.67 10-year 7.55 234 236.42 236.43 0.000171 0.49 39.97 36.39 0.1

Hopeful Creek 9.67 25-year 9.83 234 236.55 236.55 0.000218 0.58 44.67 38.49 0.12

Hopeful Creek 9.67 50-year 11.75 234 236.64 236.64 0.000257 0.64 48.16 39.97 0.13

Hopeful Creek 9.67 100-year 13.71 234 236.72 236.72 0.000294 0.7 51.51 41.35 0.14

Hopeful Creek 9.67 Regional 41.39 234 237.43 237.45 0.000724 1.28 85.39 53.29 0.22

Hopeful Creek 9.662 2-year 3.55 233 236.08 234.28 236.08 0.000015 0.17 56.55 41.82 0.03

Hopeful Creek 9.662 5-year 5.85 233 236.31 234.75 236.31 0.000026 0.24 66.58 45.4 0.04

Hopeful Creek 9.662 10-year 7.55 233 236.42 235.05 236.42 0.000036 0.29 71.59 47.09 0.05

Hopeful Creek 9.662 25-year 9.83 233 236.55 235.42 236.55 0.00005 0.34 77.61 49.03 0.06

Hopeful Creek 9.662 50-year 11.75 233 236.64 235.7 236.64 0.000062 0.39 82.03 50.41 0.07

Hopeful Creek 9.662 100-year 13.71 233 236.72 235.7 236.72 0.000074 0.43 86.22 51.69 0.07

Hopeful Creek 9.662 Regional 41.39 233 237.43 235.7 237.44 0.000246 0.89 127 62.76 0.14

Hopeful Creek 9.6615 Culvert

Hopeful Creek 9.661 2-year 3.55 233 234.2 234.2 234.26 0.004938 1.59 5.38 12.59 0.49

Hopeful Creek 9.661 5-year 5.85 233 234.2 234.2 234.37 0.01341 2.61 5.38 12.59 0.8

Hopeful Creek 9.661 10-year 7.55 233 234.26 234.26 234.47 0.016735 3.02 6.1 13.45 0.9

Hopeful Creek 9.661 25-year 9.83 233 234.36 234.36 234.59 0.017146 3.24 7.57 15.06 0.93

Hopeful Creek 9.661 50-year 11.75 233 234.43 234.43 234.67 0.017911 3.43 8.64 16.12 0.96

Hopeful Creek 9.661 100-year 13.71 233 234.49 234.49 234.75 0.018603 3.61 9.67 17.09 0.98

Hopeful Creek 9.661 Regional 41.39 233 237.16 235.06 237.17 0.000354 1.02 110.45 58.52 0.16

Hopeful Creek 9.6605 2-year 3.55 231 232.6 232.6 0.000012 0.13 58.41 73.85 0.03

Hopeful Creek 9.6605 5-year 5.85 231 233.05 233.05 0.00001 0.14 96.35 95.52 0.03

Hopeful Creek 9.6605 10-year 7.55 231 233.33 233.33 0.000009 0.15 125.49 109.29 0.03

Hopeful Creek 9.6605 25-year 9.83 231 233.67 233.67 0.000008 0.15 164.64 125.43 0.03

Hopeful Creek 9.6605 50-year 11.75 231 233.9 233.9 0.000008 0.16 195.77 136.91 0.03

Hopeful Creek 9.6605 100-year 13.71 231 234.13 234.13 0.000007 0.16 227.73 147.77 0.03

Hopeful Creek 9.6605 Regional 41.39 231 237.16 237.16 0.000002 0.14 845.71 246.11 0.02



Project Name: Bolton Special Policy Area (SPA) Hydraulic Mapping Update

Project No.: MTG17401

River: Humber River

Reach: Reach 2

HEC-RAS Hydraulic Output Summary

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)  

Reach2 9.66 2-year 22.51 231.7 232.9 232.94 0.001138 0.96 33.67 50 0.3

Reach2 9.66 5-year 36.92 231.7 233.33 233.37 0.000827 0.97 57.31 57.1 0.27

Reach2 9.66 10-year 47.78 231.7 233.61 233.64 0.000712 0.99 73.47 59.71 0.26

Reach2 9.66 25-year 62.89 231.7 233.94 233.98 0.000632 1.02 93.68 62.81 0.25

Reach2 9.66 50-year 75.17 231.7 234.17 234.21 0.000597 1.04 108.63 65.01 0.24

Reach2 9.66 100-year 88.19 231.7 234.39 234.43 0.000575 1.08 123.31 67.1 0.24

Reach2 9.66 Regional 436.28 231.7 237.35 237.47 0.000559 1.87 408.58 133.73 0.27

Reach2 9.65 2-year 22.51 231.3 232.72 232.77 0.00083 1.01 29.62 31.31 0.27

Reach2 9.65 5-year 36.92 231.3 233.16 233.22 0.000818 1.2 44.78 38.05 0.28

Reach2 9.65 10-year 47.78 231.3 233.44 233.51 0.000804 1.31 55.96 42.34 0.29

Reach2 9.65 25-year 62.89 231.3 233.76 233.85 0.000802 1.44 70.61 47.38 0.29

Reach2 9.65 50-year 75.17 231.3 233.99 234.09 0.000807 1.53 81.88 50.92 0.3

Reach2 9.65 100-year 88.19 231.3 234.21 234.31 0.000817 1.62 93.26 54.26 0.3

Reach2 9.65 Regional 436.28 231.3 237.03 237.32 0.001189 3.07 308.06 97.83 0.41
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