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1 Introduction 

Tatham Engineering Limited (Tatham) has been retained by Barrie-Bryne Development Limited 

to undertake a natural hazards assessment to establish the flood and erosion hazard limits 

associated with Whiskey Creek and Lovers Creek, and consequently the developable area, of 15 

Harvie Road in support of Draft Plan approval, OPA and ZBA applications.  This report 

summarizes the natural hazards assessment completed in support of the proposed development. 

1.1 OBJECTIVES 

The objectives of this Natural Hazards assessment are as follows: 

 Establish the existing flood hazard limit associated with Whiskey Creek and Lovers Creek 

across the subject property; 

 Evaluate options to adjust or alter the existing floodplain through a cut/fill balance aimed at 

maintaining the available floodplain storage volumes provided on-site while regularizing the 

allowable development limits for a more efficient design; and 

 Establish the erosion hazard limit associated with Whiskey Creek and Lovers Creek across 

the subject property. 

1.2 GUIDELINES AND BACKGROUND INFORMATION 

This report has been prepared utilizing the following background reports, engineering drawings 

and guidelines: 

 Ontario Ministry of Northern Development, Mines, Natural Resources and Forestry 

(MNDMNRF, formerly known as Ontario Ministry of Natural Resources) Technical Guide River 

& Stream Systems: Flood Hazard Limit, 2002; 

 Ontario Ministry of Northern Development, Mines, Natural Resources and Forestry 

(MNDMNRF, formerly known as Ontario Ministry of Natural Resources) Technical Guide River 

& Stream Systems: Erosion Hazard Limit, 2002; 

 Hatch Infrastructure Harvie Road and Big Bay Point Road New Crossing Over Highway 400 

Detailed Design – Drainage and Hydrology Report (Draft), 2017; 

 Hatch Infrastructure Harvie Road and Big Bay Point Road New Crossing – Highway 400 

Issued for Construction Drawings, 2018; 

 Hatch Infrastructure Transportation Improvements for Bryne Drive, Detailed Design Drainage 

and Stormwater Management Report, December 2018; 
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 The Ministry of the Environment, Conservation, and Parks (MECP, formerly known as Ministry 

of Environment), Stormwater Management Practices Planning and Design Manual (2003); 

 Lake Simcoe Region Conservation Authority (LSRCA), Technical Guidelines for SWM 

Submissions (2016); 

 City of Barrie Storm Drainage and Stormwater Management Policies and Design Guidelines 

(2022); and  

This report has also been prepared utilizing the following site-specific background reports & 

studies: 

 WSP Canada Inc. Geotechnical Desktop Review Highway 400 & Harvie Road, Barrie Ontario 

(March 2022); 

 WSP Canada Inc. Preliminary Hydrogeological Investigation Highway 400 & Harvie Road, 

Barrie Ontario (March 2022); 

 Beacon Environmental Ltd. Preliminary Environmental Impact Study Bryne Drive City of 

Barrie (March 2022); and 

 Tatham Engineering Limited 15 Harvie Road Preliminary Stormwater Management Report 

(March 2022). 

1.3 METHODOLOGY 

This Natural Hazards assessment has been prepared in accordance with Section 3.1 of the 

Provincial Policy Statement, specifically the Ministry of Northern Development, Mines, Natural 

Resources and Forestry (formerly known as the Ministry of Natural Resources) Technical Guide 

for River & Stream Systems: Flood Hazard Limit and Technical Guide for River & Stream Systems: 

Erosion Hazard Limit.  The methodology used to delineate the flood and erosion hazard limits is 

further discussed in subsequent sections of this report. 
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2 Site Description 

The subject site consists of approximately 33.3 ha of undeveloped land and is bound by Harvie 

Road to the north, Highway 400 to the east, Thrushwood Drive/Megan Crescent and existing 

residential development to the west and Bryne Drive and existing commercial developments to 

the south.   Upstream reaches of Whiskey Creek and Lovers Creek also bisect the site, flowing 

east towards Highway 400. The site is located within the Lake Simcoe Region Conservation 

Authority (LSRCA) watershed. Due to the presence of Lovers Creek and Whiskey Creek, the site 

is located partially within the LSRCA regulated area. 

The east half of the site is legally described as: 

PART OF LOT 7 CONCESSION 12 INNISFIL, S/T LT180101 & LT96445; CITY OF BARRIE 

The west half of the site is legally described as: 

PARTS OF LOTS 5, 6 & 7 PLAN 67 AND PART OF LOT 7 CONCESSION 12 INNISFIL; S/T IN27834 

& LT180101; SUBJECT TO AN EASMENT IN GROSS OVER PART 1 PLAN 51R37280 AS IN 

SC1010404; CITY OF BARRIE 

The subject property is centrally bisected by a ROW which has been dedicated to the City for 

the future extension of Bryne Drive. The Bryne Drive extension is a City project designed by 

Hatch Infrastructure. Construction of Bryne Drive is expected to commence in 2022. A key plan 

illustrating the site location is provided in Figure 1, overleaf. 

2.1 TOPOGRAPHY 

Information relating to existing topography, ground cover, and drainage patterns was obtained 

through a review of relevant background studies, available plans, base mapping, and topographic 

surveys, and was confirmed during site visits. 

A detailed topographic survey was completed by J.D. Barnes Ltd. in June 2007. This survey has 

been reviewed and compared against other available contour maps and appears to be accurate 

and sufficient for preliminary design purposes.  Based on review of the topographic survey, 

ground surface elevations range between 304.0 metres above sea level (masl) at the 

southwestern site limit and 288.0 masl at the northeastern site limit. 

If required, additional topographic survey will be completed during the detailed design stage to 

reflect completion of the Bryne Drive extension and Harvie Road improvements.   
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Figure 1: Site Location Plan 
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2.2 PRELIMINARY HYDROGEOLOGICAL INVESTIGATION 

A Preliminary Hydrogeological Investigation (March 2022), prepared by WSP Canada Inc. (WSP) 

was completed to characterize the preliminary hydrogeological conditions on-site and assess the 

potential impacts the groundwater regime may have on the proposed development. A 

preliminary water balance assessment was also completed as part of their hydrogeological 

investigation.  Seven drilled boreholes and seven monitoring wells were installed to understand 

the geological lithology and stratigraphy.  During the monitoring season (December 2021 – 

January 2022) groundwater was present at depths ranging from 2.50 metres below ground 

surface (mbgs) to 12.14 mbgs. Monitoring wells MW21-02s and MW21-02d were dry during the 

December monitoring periods. The groundwater surface as provided by WSP has been utilized 

for the preliminary design of the proposed SWM controls. As additional groundwater monitoring 

information becomes available, the design of any impacted SWM controls will be revised, if 

required.   

2.2.1 Source Water Protection 

The site is located within the South Georgian Bay Lake Simcoe Source Protection Region but is 

not located within a Highly Vulnerable Aquifer (HVA) or Surface Water Intake Protection Zone 

(IPZ). However, the site does fall within a Significant Groundwater Recharge Area (SGRA) with 

a vulnerability score of 4 which is representative of a moderate contamination risk.  

2.2.2 Preliminary Infiltration Rates 

Soil infiltration rates were estimated based on hydraulic conductivity tests and grain size 

distribution analyses completed at the site.  In-situ soils were found to be moderate to well-

draining with infiltration rates ranging between 13 mm/hour to 82 mm/hour.   

2.3 GEOTECHNICAL 

The Geotechnical Investigation Report (2022), prepared by WSP Canada Inc. was completed to 

identify the subsurface conditions and determine the engineering properties of the in-situ soils 

for the design and construction of the proposed development. 

The report describes the existing soils as silty sand, sandy silt, sand, clayey silt, and clayey sand. 

generally extending to the borehole termination depths of 7.6 mbg. Topsoil was encountered 

with thicknesses ranging from 0.12 to 0.61 mbg.  

2.4 ENVIRONMENTAL/NATURAL HERITAGE 

Beacon Environmental Ltd. (Beacon) completed a preliminary Environmental Impact Study (EIS) 

in support of the proposed development to identify existing natural heritage features on-site and 
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to address the potential ecological impacts the proposed development may have on the natural 

heritage features.  
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3 Proposed Development 

The proposed development consists of a residential component (west of the Bryne Drive 

extension) and an employment lands component (east of the Bryne Drive extension). 

The residential half of the site proposes 66 semi-detached units, 138 street townhouses, 34 back-

to-back townhouses, and two mid-rise residential blocks (3.59 ha) with a total of 539 units. The 

west half of the site also includes the hydro servicing easement/corridor, a 0.90 ha park block, a 

0.67 ha SWM block (Block 73) and a 0.35 ha open space block.  

It should be noted that unit counts provided for the Mid-Rise Residential Blocks (539 units) are 

estimates only for the purposes of this analysis. The Mid-Rise Residential Blocks are subject to 

future Site Plan Approval requirements at which time the unit counts will be confirmed. As site 

plans are not available at the time of this report the expected unit counts, building sizes, and 

impervious lot coverage have been assumed. Notes are included in the calculations where these 

assumptions are applied. 

The employment half of the site proposes 8 employment blocks (12.69 ha) and also includes the 

30.0 m MTO Highway 400 road widening, a 1.15 ha SWM block (Block 72) and two open space 

blocks (2.46 ha). 

The proposed development includes two accesses from Thrushwood Drive and an east-west 

access from the Bryne Drive extension. 

The proposed Draft Plan of Subdivision is included in Appendix A for reference. 
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4 Background Information 

A comprehensive review of available background information specific to the subject lands and 

adjacent developments have been reviewed and utilized in as part of this Natural Hazards 

assessment.  A summary of the contents of each and how it was utilized is provided below. 

Relevant excerpts referenced directly are provided in Appendix B.  

4.1 CITY OF BARRIE DRAINAGE MASTER PLAN, 2019 

The City of Barrie Drainage Master Plan (DMP) was prepared by Tatham Engineering Limited to 

identify existing drainage deficiencies throughout the City, evaluate alternative solutions to 

address the deficiencies and recommended preferred alternative solutions to be implemented to 

fulfill requirements of the Municipal Class Environmental Assessment (EA) process.  City wide 

minor and major drainage system models were developed and used to evaluate the drainage 

systems city wide.  

The hydraulic models of the Barrie Creeks Subwatershed (including Whiskey Creek) and Lovers 

Creek Subwatershed developed for the DMP served as the basis for the hydraulic models used 

to establish the flood hazard limits across the subject property. The models have been updated 

to include the topographic survey data collected and the transportation improvements described 

next.  

4.2 TRANSPORTATION IMPROVEMENTS FOR BRYNE DRIVE DETAIL DESIGN, 2018 

Hatch was retained by the City of Barrie to complete detail design of proposed transportation 

improvements for Bryne Drive which included the widening and extension of Bryne Drive 

northerly to Essa Road.  As part of the transportation improvements, the detailed design of new 

crossings over Lovers Creek and Whiskey Creek and the realignment of the reach of Lovers Creek 

upstream of Bryne Drive have been completed.  The new crossings and the realigned reach of 

Lovers Creek have been incorporated into the existing conditions hydraulic model described 

further in subsequent sections of this report. 

4.3 HARVIE ROAD AND BIG BAY POINT ROAD NEW CROSSING OF HIGHWAY 400, 2018 

Hatch prepared a detailed design SWM report and detailed engineering drawings for the Harvie 

Road and Big Bay Point Road crossing project which included realigning a reach of Whiskey 

Creek immediately upstream of Highway 400 and constructing a new crossing under Highway 

400.   The new crossing and the realigned reach of Whiskey Creek have been incorporated into 

the existing conditions hydraulic model described further in subsequent sections of this report.  
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5 Existing Flood Hazard Assessment 

Whiskey Creek and Lovers Creek have been identified as two on-site features that require 

consideration under Section 3.1 of the Provincial Policy Statement for natural hazards.  In the 

Draft Plan of Subdivision these two features are left undisturbed after development and the 

natural hazards associated with each have been considered. 

The existing condition HEC-RAS hydraulic models of both Lovers Creek and Whiskey Creek 

generated through the Barrie Drainage Master Plan were updated using the site-specific 

topographic survey data collected along with the revised peak flows generated from the Visual 

OTTHYMO hydrologic model for this project as described in the 15 Harvie Road Preliminary 

Stormwater Management Report.  To establish the Regulatory floodplain for both creeks, both 

the 1:100-year return frequency design storm and Regional (Hurricane Hazel) Storm peak flows 

were assessed through the HEC-RAS models.  The greater of the 1:100-year return frequency 

design storm and Regional (Hurricane Hazel) Storm forms the Regulatory Storm. 

As discussed, in 2018 Hatch was retained by the City of Barrie to complete the detailed design 

of the proposed extension of Bryne Drive through the subject property to Essa Road.  Part of 

their design included culvert crossings of both Lovers Creek and Whiskey Creek.  The reach of 

Lovers Creek upstream of the Bryne Drive extension is also planned to be realigned to suit the 

proposed road alignment.  The Bryne Drive Improvements 100% Design Drawings (Hatch Ltd., 

2020) are available through the City and the proposed extension is schedule for construction in 

2022.  The Bryne Drive culvert crossing designs for both Lovers Creek and Whiskey Creek and 

the realigned reach of Lovers Creek have been included in the existing condition HEC-RAS 

models to establish the ultimate flood hazard limits across the subject property. 

Similarly, Hatch was retained by the City of Barrie to complete the detailed design of the 

proposed Harvie Road and Big Bay Point Road Crossing of Highway 400.  Part of the design 

included realigning the reach of Whiskey Creek between the extension of Bryne Drive and 

Highway 400 and constructing a new culvert crossing under Highway 400.  The construction of 

the Harvie Road and Big Bay Point Road Crossing of Highway 400 was recently completed, 

including the realignment of Whiskey Creek and the new Highway 400 culvert crossing.  The 

topographic survey of the subject property was collected prior to the construction of the new 

crossing of Highway 400.  As such, the design of the Harvie Road and Big Bay Point Road 

Crossing of Highway 400 was incorporated into the Whiskey Creek HEC-RAS model to reflect 

existing conditions. 

The results of the HEC-RAS hydraulic models for each watercourse are described in the following 

sections. 
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5.1 LOVERS CREEK 

The results of the hydrologic analysis completed in support of the Draft Plan approval estimate 

the existing 1:100-year return frequency design storm and Regional (Hurricane Hazel) Storm 

peak flows through the subject reach of Lovers Creek to be 1.13 m3/s and 5.59 m3/s, respectively. 

The existing Lovers Creek crossing of Highway 400 has sufficient capacity to convey the peak 

flow generated by the 1:100-year return frequency design storm downstream.  However, the 

Highway 400 culvert crossing does not have sufficient capacity to convey the Regional (Hurricane 

Hazel) Storm peak flow downstream without overtopping Highway 400.  During the Regional 

Storm, runoff will overtop Highway 400 at a depth of 0.23 m, equating to a water surface 

elevation of 299.80 m.  Highway 400 and the crossing create a backwater condition within the 

upstream reach of Lovers Creek that extends to the proposed Bryne Drive extension, flooding 

portions of 15 Harvie Drive. 

The Lovers Creek existing flood hazard limit through the subject property is illustrated on the 

Lovers Creek Existing Conditions Natural Hazards Plan (Drawing NH-1) enclosed.  The results of 

the HEC-RAS hydraulic model are enclosed in Appendix C for reference. 

5.2 WHISKEY CREEK 

The results of the hydrologic analysis completed in support of the Draft Plan approval estimate 

the existing 1:100-year return frequency design storm and Regional (Hurricane Hazel) Storm 

peak flows through the subject reach of Whiskey Creek to be 5.95 m3/s and 21.32 m3/s, 

respectively. 

The improvements along Whiskey Creek completed as part of the Harvie Road and Big Bay Point 

Road Crossing of Highway 400 have sufficient capacity to convey the peak flow generated by 

the 1:100-year return frequency design storm downstream.  However, the new Highway 400 

culvert crossing does not have sufficient capacity to convey the Regional (Hurricane Hazel) 

Storm peak flow downstream without overtopping Highway 400.  During the Regional Storm, 

runoff will overtop Highway 400 at a depth of 0.63 m, equating to a water surface elevation of 

291.62 m.  Highway 400 and the new crossing create a backwater condition within the upstream 

reach of Whiskey Creek that extends to the proposed Bryne Drive extension, flooding the 

northeast corner of 15 Harvie Drive. 

The Whiskey Creek existing flood hazard limit through the subject property is illustrated on the 

Whiskey Creek Existing Conditions Natural Hazards Plan (Drawing NH-4) enclosed.  The results 

of the HEC-RAS hydraulic model are enclosed in Appendix D for reference. 
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6 Cut/Fill Assessment 

As discussed, the existing Lovers Creek Highway 400 crossing creates a backwater condition 

within the upstream reach of Lovers Creek that extends to the proposed Bryne Drive extension, 

flooding portions of 15 Harvie Drive.  Similarly, the backwater condition created by Highway 400 

and the new Whiskey Creek crossing creates a backwater condition along Whiskey Creek 

upstream of Highway 400 to the proposed Bryne Drive extension.  This backwater condition 

floods the northeast corner of 15 Harvie Drive. 

The floodlines along both Lovers Creek and Whiskey Creek through the subject property are 

irregular, extending out of the channel corridor into the property in topographic lows.  As 

Highway 400 creates a backwater condition upstream along both creeks, the floodplain within 

these topographic lows is used for storage only and is not required for flood conveyance.  As 

such, there is an opportunity to regrade portions of the channel corridor to regularize the 

development design while still maintaining floodplain storage. 

It is proposed to regrade sections of the channel corridors along both Whiskey Creek and Lovers 

Creek. The regrading will occur above the 1:100-year return frequency design storm floodplain.  

Material cut from the channel corridor to create floodplain storage will be used to fill in the 

topographic lows.  To ensure floodplain storage is maintained, a cut/fill assessment has been 

conducted, the results of which are described in the following sections.  

6.1 LOVERS CREEK 

Under existing conditions, there is approximately 35,500 m3 of storage provided between 

Highway 400 and Bryne Drive below the Regional Storm water level along Lovers Creek. 

Above the 1:100-year return frequency design storm floodplain, we proposed to fill 

approximately 4,200 m3 of the Regulatory floodplain to regularize the development limits along 

Lovers Creek between Bryne Drive and Highway 400.  To maintain the existing Regulatory 

floodplain storage volume provided in this area, approximately 4,300 m3 of material will be cut 

and removed from the floodplain through grading above the 1:100-year return frequency design 

storm floodplain. As such, the total floodplain storage provided under proposed conditions is 

approximately 35,600 m3. 

The cut/fill analysis completed for Lovers Creek is provided in Appendix E for reference and is 

illustrated on the Lovers Creek Proposed Condition Natural Hazards Plan (Drawing NH-2) and 

the Lovers Creek Cross-sections Plan (Drawing NH-3) enclosed.   
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6.2 WHISKEY CREEK 

Under existing conditions, there is approximately 110,500 m3 of storage provided between 

Highway 400 and Bryne Drive below the Regional Storm water level along Whiskey Creek. 

Above the 1:100-year return frequency design storm floodplain, we proposed to fill 

approximately 3,200 m3 of the Regulatory floodplain to regularize the development limits along 

Whiskey Creek between Bryne Drive and Highway 400.  To maintain the existing Regulatory 

floodplain storage volume provided in this area, approximately 2,200 m3 of material will be cut 

and removed from the floodplain through grading above the 1:100-year return frequency design 

storm floodplain. Also, an additional 1,800 m3 of storage is available in SWMF#2 between the 

Regional (Hurricane Hazel) storm flood elevation (291.62 m) and the 1:100-year return frequency 

design storm water level in SWMF#2.  As such, the total floodplain storage provided under 

proposed conditions is approximately 111,300 m3. 

SWMF#2 has been designed with an emergency overflow weir sill elevation of 291.40 m which is 

above the ponds 1:100-year return frequency design storm water level (291.33 m) and 0.22 m 

below the Regional (Hurricane Hazel) storm flood elevation in Whiskey Creek. As such, the 

backwater condition created by Highway 400 upstream along Whiskey Creek will flood SWMF#2 

to a maximum elevation of 291.62 m during the Regional storm.  

The cut/fill analysis completed for Whiskey Creek is provided in Appendix F for reference and is 

illustrated on the Whiskey Creek Proposed Condition Natural Hazards Plan (Drawing NH-5) and 

the Whiskey Creek Cross-sections Plans (Drawings NH-6 and NH-7) enclosed.   
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7 Proposed Flood Hazard Assessment 

To assess the change in flood levels resulting from the grading changes proposed in Section 6, 

the Lovers Creek and Whiskey Creek HEC-RAS hydraulic models were updated to include the 

grading changes.  In addition, the HEC-RAS models were updated to include the proposed 1:100-

year return frequency design storm and Regional (Hurricane Hazel) Storm peak flows.  The results 

of the HEC-RAS hydraulic models for each watercourse are described in the following sections. 

7.1 LOVERS CREEK 

The stormwater management controls proposed within the 15 Harvie Road development have 

been designed to attenuate the runoff leaving the proposed development to pre-development 

levels for the 1:2-year through 1:100-year return frequency design storms as per provincial 

policies.  However, Regional control is not provided.  As such, the proposed 1:100-year return 

frequency design storm and Regional (Hurricane Hazel) Storm peak flows through the subject 

reach of Lovers Creek established through the hydrologic analysis are estimated to be 1.13 m3/s 

and 6.07 m3/s, respectively.  

Along Lovers Creek upstream of Highway 400 the Regional Storm water levels will increase by 

0.01 m under proposed conditions because of the increase in the Regional Storm peak flow.  The 

proposed Regional Storm water level between Highway 400 and the proposed Bryne Drive 

extension is 299.81 m and the depth of flow over Highway 400 during the Regional Storm is 0.24 

m.  The increase in water levels is attributed to the increase in peak flow as the floodplain storage 

provided upstream of Highway 400 along Lovers Creek is maintained. 

The Lovers Creek proposed flood hazard limit through the subject property is illustrated on the 

Lovers Creek Proposed Conditions Natural Hazards Plan (Drawing NH-2) enclosed.  The results 

of the HEC-RAS hydraulic model are enclosed in Appendix G for reference. 

7.2 WHISKEY CREEK 

The proposed 1:100-year return frequency design storm and Regional (Hurricane Hazel) Storm 

peak flows through the subject reach of Whiskey Creek established through the hydrologic 

analysis are estimated to be 5.95 m3/s and 21.07 m3/s, respectively.  

The proposed grading between the 1:100-year return frequency design storm floodplain and 

Regional (Hurricane Hazel) Storm floodplain does not impact flood levels upstream of Highway 

400 as Highway 400 creates a backwater condition upstream through Whiskey Creek and sets 

the Regional Storm water level.  Based on these results, the flooding associated with Whiskey 

Creek across 15 Harvie Road is strictly floodplain storage and this area is not required for 
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conveyance of flow.  The proposed Regional Storm flood elevation along Whiskey Creek between 

Highway 400 and the proposed Bryne Drive extension remains 291.62 m under proposed 

conditions and the proposed grading will not aggravate flooding in the area as the floodplain 

storage volume is being maintained. 

The Whiskey Creek proposed flood hazard limit through the subject property is illustrated on the 

Whiskey Creek Proposed Conditions Natural Hazards Plan (Drawing NH-5) enclosed.  The results 

of the HEC-RAS hydraulic model are enclosed in Appendix H for reference. 
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8 Erosion Hazard Assessment 

Whiskey Creek and Lovers Creek through the subject property are categorized as confined river 

systems.  The erosion hazard limit for both watercourses has been defined in accordance with 

Section 3.1 of the Provincial Policy Statement, specifically the Ministry of Natural Resources (now 

the Ministry of Northern Development, Mines, Natural Resources and Forestry) Technical Guide 

for River & Stream Systems: Erosion Hazard Limit.  The erosion hazard limit for confined 

watercourses is defined as the sum of the toe erosion allowance, stable slope allowance and 

erosion access allowance as follows: 

 Toe erosion allowance – the Geotechnical Investigation Report (2022), prepared by WSP 

Canada describes the existing soils on-site as silty sand, sandy silt, sand, clayey silt, and 

clayey sand.  Given the site soils, a conservative toe erosion allowance of 15 m has been 

applied. 

 Stable slope allowance – In the absence of a slope stability analysis, the stable slope 

allowance applied is defined as a horizontal distance equal to three (3) times the height of 

the slope measured farther landward from the toe erosion allowance. 

 Erosion Access Allowance – from the stable top of slope, a 6 m erosion access allowance 

has been applied in accordance with the recommendations of the Technical Guide. 

To delineate the erosion hazard limit, cross-sections of the watercourse through the slope were 

generated from the topographic survey data collected for the subject property and the toe 

erosion, stable slope, and erosion access allowance were applied to the cross-sections.  From 

the cross-sections, the top of stable slope and erosion hazard limit were superimposed onto the 

available aerial photo and topographic survey. 

The existing erosion hazard limits for Lovers Creek and Whiskey Creek are illustrated on the 

Lovers Creek Existing Conditions Natural Hazards Plan (Drawing NH-1) and Whiskey Creek 

Existing Conditions Natural Hazards Plan (Drawing NH-4) enclosed.  The toe erosion allowance, 

stable slope allowance, erosion access allowance and existing erosion hazard limit are illustrated 

on the Lovers Creek Cross-sections Plan (Drawings NH-3) and Whiskey Creek Cross-sections 

Plans (Drawings NH-6 and NH-7) enclosed. 
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9 Summary 

This Natural Hazards Assessment has been prepared in support of Draft Plan approval for the 

proposed development of 15 Harvie Road in the City of Barrie.  This Natural Hazards Assessment 

has been completed in accordance with Section 3.1 of the Provincial Policy Statement, 

specifically The Ontario Ministry of Northern Development, Mines, Natural Resources and 

Forestry (formerly known as Ontario Ministry of Natural Resources) Technical Guide River & 

Stream Systems: Flood Hazard Limit and Erosion Hazard Limit. 

The existing 1:100-year return frequency design storm and Regional (Hurricane Hazel) storm 

floodplains have been established for Lovers Creek and Whiskey Creek through the subject 

property through a HEC-RAS hydraulic analysis.  To regularize the development limits and 

improve the development design, grading above the 1:100-year flood level along both creeks is 

proposed.  To prevent adverse downstream impacts, the existing floodplain storage provided 

along both creeks will be maintained through a cut/fill balance.  As grading is to occur above the 

1:100-year return frequency design storm flood elevations and the developments stormwater 

management controls will attenuate peak flows to each creek to pre-development levels for the 

1:100-year design storm, the 1:100-year flood levels will not change under proposed conditions.  

The Regional Storm flood elevations along Whiskey Creek will also be maintained while the 

Lovers Creek Regional Storm Flood elevations will increase across the subject property by 0.01 

m due to an increase in the Regional Storm peak flow. 

The erosion hazard limit associated with Lovers Creek and Whiskey Creek, both confined river 

systems through the subject property, has been defined as the sum of a 15 m toe erosion 

allowance, 3:1 (horizontal:vertical) stable slope allowance, and 6 m erosion access allowance.  

The Draft Plan of Subdivision has been prepared respecting the natural hazards defined herein 

and the established natural heritage setbacks.   
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Draft Plan of Subdivision
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Appendix B: 
Background Information











  

 

 

Appendix C: 
Lovers Creek Existing Condition 

Hydraulic Model Results
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3135     Culv  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3135     Culv  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3106  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3083  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3051  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3000  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2950  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2900  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2850  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2802  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2792  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2746     Culv  Highway 400 (101)
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2746     Culv  Highway 400 (101)
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2723  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2713  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2664  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2604  
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HEC-RAS  Plan: Int-Exist   River: LoversTrib1   Reach: Trib1.4
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)  
Trib1.4 3314    5 YR 0.20 300.52 300.70 300.64 300.71 0.004198 0.38 0.53 4.59 0.36
Trib1.4 3314    100 YR 0.51 300.52 300.80 300.70 300.81 0.004029 0.52 0.97 5.06 0.38
Trib1.4 3314    Regional-Ex 4.06 300.52 301.85 301.01 301.86 0.000224 0.41 15.80 38.65 0.12

Trib1.4 3264    5 YR 0.20 300.17 300.38 300.40 0.010282 0.61 0.33 2.77 0.56
Trib1.4 3264    100 YR 0.51 300.17 300.48 300.51 0.009562 0.79 0.65 3.44 0.58
Trib1.4 3264    Regional-Ex 4.06 300.17 301.84 301.85 0.000124 0.36 23.30 40.28 0.09

Trib1.4 3207    5 YR 0.20 299.95 300.17 300.05 300.17 0.002043 0.35 0.58 3.30 0.27
Trib1.4 3207    100 YR 0.51 299.95 300.35 300.12 300.36 0.001204 0.41 1.28 4.33 0.23
Trib1.4 3207    Regional-Ex 4.06 299.95 301.83 300.52 301.84 0.000141 0.43 13.53 12.20 0.10

Trib1.4 3180    5 YR 0.20 299.90 300.10 300.11 0.002549 0.38 0.53 3.22 0.29
Trib1.4 3180    100 YR 0.51 299.90 300.32 300.33 0.000971 0.38 1.37 4.48 0.21
Trib1.4 3180    Regional-Ex 4.06 299.90 301.83 301.84 0.000052 0.27 30.06 36.31 0.06

Trib1.4 3165    5 YR 0.20 299.85 300.07 299.95 300.08 0.001950 0.34 0.58 3.32 0.26
Trib1.4 3165    100 YR 0.51 299.85 300.31 300.02 300.32 0.000677 0.34 1.58 5.10 0.17
Trib1.4 3165    Regional-Ex 4.06 299.85 301.82 300.42 301.83 0.000137 0.44 10.71 39.68 0.10

Trib1.4 3135    Culvert

Trib1.4 3106    5 YR 0.20 299.52 299.60 299.59 299.62 0.037012 0.61 0.33 16.00 0.92
Trib1.4 3106    100 YR 0.51 299.52 299.64 299.63 299.67 0.029776 0.85 0.62 17.21 0.92
Trib1.4 3106    Regional-Ex 4.06 299.52 299.88 299.88 300.05 0.024207 1.85 2.26 23.86 1.03

Trib1.4 3083    5 YR 0.20 299.07 299.21 299.17 299.22 0.009845 0.40 0.51 7.87 0.50
Trib1.4 3083    100 YR 0.51 299.07 299.25 299.22 299.27 0.011130 0.58 0.89 9.39 0.57
Trib1.4 3083    Regional-Ex 4.06 299.07 299.80 299.81 0.000785 0.52 10.51 22.79 0.21

Trib1.4 3051    5 YR 0.20 298.57 298.65 298.64 298.66 0.037423 0.57 0.35 8.76 0.90
Trib1.4 3051    100 YR 0.51 298.57 298.68 298.68 298.71 0.030965 0.74 0.68 9.81 0.90
Trib1.4 3051    Regional-Ex 4.06 298.57 299.80 299.80 0.000046 0.19 32.74 42.38 0.06

Trib1.4 3000    5 YR 0.20 297.78 297.89 297.90 0.007889 0.40 0.50 6.60 0.46
Trib1.4 3000    100 YR 0.51 297.78 297.95 297.97 0.008295 0.55 0.93 7.82 0.51
Trib1.4 3000    Regional-Ex 4.06 297.78 299.80 299.80 0.000014 0.14 42.23 32.26 0.03

Trib1.4 2950    5 YR 0.20 297.03 297.12 297.12 297.15 0.040211 0.75 0.27 4.56 1.00
Trib1.4 2950    100 YR 0.51 297.03 297.17 297.17 297.21 0.036328 0.91 0.56 6.65 1.01
Trib1.4 2950    Regional-Ex 4.06 297.03 299.80 299.80 0.000002 0.06 109.29 57.28 0.01

Trib1.4 2900    5 YR 0.20 295.87 296.02 296.03 0.008178 0.50 0.40 3.79 0.49
Trib1.4 2900    100 YR 0.51 295.87 296.10 296.12 0.009002 0.69 0.74 4.76 0.55
Trib1.4 2900    Regional-Ex 4.06 295.87 299.80 299.80 0.000001 0.05 151.30 64.93 0.01

Trib1.4 2850    5 YR 0.20 295.09 295.23 295.23 295.26 0.040815 0.76 0.26 4.52 1.00
Trib1.4 2850    100 YR 0.51 295.09 295.28 295.28 295.33 0.036021 0.97 0.52 5.64 1.02
Trib1.4 2850    Regional-Ex 4.06 295.09 299.80 299.80 0.000000 0.04 174.26 60.97 0.01

Trib1.4 2802    5 YR 0.20 294.23 294.56 294.56 0.000806 0.24 0.85 4.35 0.17
Trib1.4 2802    100 YR 0.51 294.23 295.16 295.16 0.000038 0.13 4.93 10.56 0.05
Trib1.4 2802    Regional-Ex 4.06 294.23 299.80 299.80 0.000000 0.03 270.79 97.33 0.00

Trib1.4 2792    5 YR 0.47 293.87 294.55 294.14 294.56 0.000318 0.28 1.67 6.51 0.12
Trib1.4 2792    100 YR 1.13 293.87 295.15 294.27 295.15 0.000145 0.32 3.57 15.78 0.10
Trib1.4 2792    Regional-Ex 5.59 293.87 299.80 294.71 299.80 0.000000 0.04 271.27 89.59 0.01

Trib1.4 2746    Culvert

Trib1.4 2723    5 YR 0.47 293.20 293.49 293.37 293.50 0.003755 0.60 0.79 4.16 0.38
Trib1.4 2723    100 YR 1.13 293.20 293.61 293.48 293.66 0.005450 0.95 1.19 5.63 0.50
Trib1.4 2723    Regional-Ex 5.59 293.20 293.92 293.92 294.26 0.017906 2.57 2.18 10.88 0.99

Trib1.4 2713    5 YR 0.47 293.20 293.34 293.34 293.39 0.032533 1.06 0.44 3.88 1.00
Trib1.4 2713    100 YR 1.13 293.20 293.43 293.43 293.52 0.028295 1.34 0.84 4.60 1.00
Trib1.4 2713    Regional-Ex 5.59 293.20 293.78 293.78 293.93 0.016079 1.79 4.06 16.51 0.87

Trib1.4 2664    5 YR 0.47 292.10 292.33 292.23 292.34 0.003790 0.45 1.05 6.64 0.36
Trib1.4 2664    100 YR 1.13 292.10 292.44 292.32 292.46 0.004407 0.61 1.87 8.38 0.41
Trib1.4 2664    Regional-Ex 5.59 292.10 292.72 292.58 292.80 0.006644 1.24 4.74 11.79 0.57

Trib1.4 2604    5 YR 0.47 291.70 291.78 291.78 291.81 0.040710 0.74 0.63 11.22 1.00
Trib1.4 2604    100 YR 1.13 291.70 291.83 291.83 291.87 0.037990 0.94 1.20 14.07 1.03
Trib1.4 2604    Regional-Ex 5.59 291.70 291.98 291.98 292.09 0.027070 1.44 3.87 18.53 1.01



HEC-RAS  Plan: Int-Exist   River: LoversTrib1   Reach: Trib1.4 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Trib1.4 2538    5 YR 0.47 290.10 290.37 290.37 0.001739 0.32 1.46 8.42 0.25
Trib1.4 2538    100 YR 1.13 290.10 290.48 290.49 0.001896 0.45 2.69 14.95 0.28
Trib1.4 2538    Regional-Ex 5.59 290.10 290.81 290.84 0.002245 0.84 9.24 22.24 0.35

Trib1.4 2473    5 YR 0.47 289.90 290.02 290.02 290.07 0.035094 0.95 0.49 5.36 1.00
Trib1.4 2473    100 YR 1.13 289.90 290.10 290.10 290.17 0.030648 1.17 0.97 6.98 1.00
Trib1.4 2473    Regional-Ex 5.59 289.90 290.35 290.35 290.51 0.018507 1.82 3.89 14.76 0.93

Trib1.4 2428    5 YR 0.47 288.90 289.00 288.94 289.01 0.002370 0.25 1.87 20.09 0.26
Trib1.4 2428    100 YR 1.13 288.90 289.07 288.98 289.07 0.002322 0.35 3.31 23.89 0.28
Trib1.4 2428    Regional-Ex 5.59 288.90 289.27 289.30 0.003207 0.72 8.95 30.12 0.38

Trib1.4 2384    5 YR 0.47 288.60 288.72 288.72 288.75 0.032598 0.72 0.65 10.19 0.91
Trib1.4 2384    100 YR 1.13 288.60 288.77 288.77 288.81 0.034753 0.96 1.18 12.57 1.00
Trib1.4 2384    Regional-Ex 5.59 288.60 288.91 288.91 289.00 0.022179 1.39 5.75 37.23 0.93

Trib1.4 2338    5 YR 0.47 286.90 286.97 286.97 287.00 0.044402 0.67 0.71 15.71 1.00
Trib1.4 2338    100 YR 1.13 286.90 287.01 287.01 287.04 0.031895 0.73 1.54 23.66 0.91
Trib1.4 2338    Regional-Ex 5.59 286.90 287.13 287.13 287.21 0.027174 1.31 4.46 27.46 0.99

Trib1.4 2299    5 YR 0.47 286.60 286.67 286.63 286.68 0.001684 0.18 2.69 38.23 0.21
Trib1.4 2299    100 YR 1.13 286.60 286.72 286.73 0.001725 0.26 4.61 39.78 0.23
Trib1.4 2299    Regional-Ex 5.59 286.60 286.89 286.90 0.002274 0.52 11.39 41.10 0.31

Trib1.4 2288    5 YR 0.47 286.30 286.43 286.43 286.46 0.042912 0.72 0.65 12.43 1.01
Trib1.4 2288    100 YR 1.13 286.30 286.48 286.48 286.51 0.039378 0.78 1.45 23.25 1.00
Trib1.4 2288    Regional-Ex 5.59 286.30 286.57 286.57 286.63 0.035904 1.12 4.99 43.44 1.05

Trib1.4 2214    5 YR 0.47 283.00 283.12 283.13 0.010415 0.46 1.02 13.82 0.53
Trib1.4 2214    100 YR 1.13 283.00 283.17 283.19 0.013257 0.70 1.65 14.99 0.65
Trib1.4 2214    Regional-Ex 5.59 283.00 283.30 283.30 283.42 0.023375 1.55 3.99 19.30 0.97

Trib1.4 2163    5 YR 0.47 282.30 282.40 282.42 0.020779 0.52 0.91 16.72 0.71
Trib1.4 2163    100 YR 1.13 282.30 282.45 282.42 282.47 0.015412 0.67 1.71 18.37 0.68
Trib1.4 2163    Regional-Ex 5.59 282.30 282.65 282.70 0.008385 1.03 6.00 23.44 0.60

Trib1.4 2140    5 YR 0.47 281.90 282.04 282.01 282.06 0.013404 0.60 0.78 8.21 0.62
Trib1.4 2140    100 YR 1.13 281.90 282.11 282.08 282.14 0.015111 0.79 1.43 10.99 0.70
Trib1.4 2140    Regional-Ex 5.59 281.90 282.28 282.28 282.40 0.025427 1.58 3.53 14.08 1.01

Trib1.4 2078    5 YR 0.47 280.60 280.69 280.69 280.72 0.041057 0.74 0.64 11.39 1.00
Trib1.4 2078    100 YR 1.13 280.60 280.74 280.74 280.78 0.035009 0.93 1.21 13.65 1.00
Trib1.4 2078    Regional-Ex 5.59 280.60 281.22 281.23 0.001217 0.53 10.64 24.56 0.25

Trib1.4 2060    5 YR 0.47 280.10 280.23 280.23 0.004391 0.34 1.37 14.52 0.36
Trib1.4 2060    100 YR 1.13 280.10 280.34 280.35 0.001745 0.35 3.29 18.38 0.25
Trib1.4 2060    Regional-Ex 5.59 280.10 281.22 281.23 0.000092 0.25 28.15 36.39 0.08

Trib1.4 2037    5 YR 1.00 279.60 279.81 279.81 279.90 0.027549 1.32 0.76 5.20 0.99
Trib1.4 2037    100 YR 2.36 279.60 279.95 279.95 280.11 0.023017 1.76 1.34 7.50 1.00
Trib1.4 2037    Regional-Ex 6.75 279.60 281.13 280.27 281.19 0.001083 1.07 6.29 34.90 0.28

Trib1.4 2020    Culvert

Trib1.4 1992    5 YR 2.96 278.70 279.07 279.07 279.26 0.021830 1.90 1.55 8.59 1.00
Trib1.4 1992    100 YR 6.17 278.70 279.30 279.30 279.61 0.018646 2.44 2.53 10.67 1.00
Trib1.4 1992    Regional-Ex 8.93 278.70 279.47 279.47 279.86 0.017034 2.75 3.25 12.40 1.00

Trib1.4 1976    5 YR 2.96 277.60 277.97 277.96 278.10 0.023136 1.61 1.84 6.63 0.97
Trib1.4 1976    100 YR 6.17 277.60 278.14 278.14 278.35 0.020611 2.05 3.05 7.68 0.99
Trib1.4 1976    Regional-Ex 8.93 277.60 278.26 278.26 278.53 0.018406 2.29 4.06 8.45 0.98

Trib1.4 1921    5 YR 2.96 276.30 276.63 276.63 276.76 0.025566 1.57 1.88 7.57 1.01
Trib1.4 1921    100 YR 6.17 276.30 276.80 276.80 276.98 0.022776 1.88 3.28 9.25 1.01
Trib1.4 1921    Regional-Ex 8.93 276.30 276.90 276.90 277.13 0.020364 2.11 4.28 10.25 0.99

Trib1.4 1850    5 YR 3.88 274.40 274.72 274.72 274.85 0.025254 1.60 2.42 9.41 1.01
Trib1.4 1850    100 YR 7.87 274.40 274.88 274.88 275.07 0.022222 1.94 4.06 10.72 1.01
Trib1.4 1850    Regional-Ex 9.52 274.40 274.94 274.94 275.15 0.021424 2.04 4.67 11.14 1.00

Trib1.4 1800    5 YR 3.88 273.30 273.68 273.78 0.015270 1.40 2.77 9.03 0.81
Trib1.4 1800    100 YR 7.87 273.30 273.86 274.01 0.015104 1.75 4.50 10.37 0.85
Trib1.4 1800    Regional-Ex 9.52 273.30 273.92 273.86 274.09 0.014990 1.85 5.15 10.81 0.86

Trib1.4 1750    5 YR 3.88 272.60 273.02 273.11 0.011748 1.30 2.98 9.03 0.72
Trib1.4 1750    100 YR 7.87 272.60 273.20 273.35 0.011769 1.72 4.68 10.38 0.77



HEC-RAS  Plan: Int-Exist   River: LoversTrib1   Reach: Trib1.4 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Trib1.4 1750    Regional-Ex 9.52 272.60 273.26 273.43 0.011772 1.86 5.32 10.89 0.78

Trib1.4 1700    5 YR 3.88 271.70 272.15 272.15 272.33 0.021242 1.87 2.14 6.62 0.98
Trib1.4 1700    100 YR 7.87 271.70 272.37 272.37 272.63 0.017312 2.30 3.76 8.14 0.96
Trib1.4 1700    Regional-Ex 9.52 271.70 272.45 272.45 272.73 0.016251 2.42 4.42 8.66 0.94

Trib1.4 1650    5 YR 3.88 270.10 270.77 270.77 270.98 0.018277 2.05 2.12 6.01 0.94
Trib1.4 1650    100 YR 7.87 270.10 271.04 271.04 271.31 0.015201 2.49 3.96 8.21 0.92
Trib1.4 1650    Regional-Ex 9.52 270.10 271.12 271.12 271.42 0.014470 2.61 4.72 9.10 0.91

Trib1.4 1600    5 YR 3.88 268.10 268.62 268.70 0.009648 1.27 3.07 8.17 0.66
Trib1.4 1600    100 YR 7.87 268.10 268.84 268.97 0.009225 1.56 5.04 9.71 0.68
Trib1.4 1600    Regional-Ex 9.52 268.10 268.91 269.05 0.008967 1.67 5.73 10.18 0.69

Trib1.4 1550    5 YR 3.88 267.70 268.25 268.31 0.006439 1.10 3.53 8.98 0.55
Trib1.4 1550    100 YR 7.87 267.70 268.43 268.55 0.007484 1.52 5.35 10.49 0.63
Trib1.4 1550    Regional-Ex 9.52 267.70 268.49 268.63 0.007907 1.67 5.98 10.93 0.66

Trib1.4 1500    5 YR 3.88 267.30 267.61 267.61 267.74 0.025264 1.58 2.46 9.80 1.00
Trib1.4 1500    100 YR 7.87 267.30 267.77 267.77 267.95 0.021627 1.92 4.13 11.71 0.99
Trib1.4 1500    Regional-Ex 9.52 267.30 267.82 267.82 268.03 0.020472 2.03 4.76 12.39 0.99

Trib1.4 1450    5 YR 3.88 265.60 266.18 266.15 266.31 0.016848 1.61 2.45 7.82 0.86
Trib1.4 1450    100 YR 7.87 265.60 266.35 266.35 266.58 0.018089 2.16 3.92 9.76 0.96
Trib1.4 1450    Regional-Ex 9.52 265.60 266.42 266.42 266.67 0.017092 2.28 4.61 10.58 0.95

Trib1.4 1400    5 YR 3.88 264.80 265.16 265.16 265.30 0.024783 1.65 2.35 8.56 1.01
Trib1.4 1400    100 YR 7.87 264.80 265.82 265.86 0.001453 0.88 9.91 15.58 0.30
Trib1.4 1400    Regional-Ex 9.52 264.80 265.39 265.39 265.62 0.020655 2.14 4.48 10.22 1.00



  

 

 

Appendix D: 
Whiskey Creek Existing Condition 

Hydraulic Model Results 
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1987  
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1920  
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1913  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Ex

WS 100 YR

WS 5 YR

Ground

Bank Sta



0 20 40 60 80 100 120 140 160 180
284

286

288

290

292

294

296

Harvie Road Subdivision Base HEC-RAS       Plan: Interim Existing Conditions    3/16/2022 

Geom: Interim Existing Condition Geometry
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Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Ex

WS 100 YR

WS 5 YR

Ground

Bank Sta

0 20 40 60 80 100 120 140 160 180
284

286

288

290

292

294

Harvie Road Subdivision Base HEC-RAS       Plan: Interim Existing Conditions    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1885  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Ex

WS 100 YR

WS 5 YR

Ground

Bank Sta

0 20 40 60 80 100 120 140 160 180
284

286

288

290

292

294

Harvie Road Subdivision Base HEC-RAS       Plan: Interim Existing Conditions    3/16/2022 

Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1852     Culv  
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1786.8   Culv  
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1786.8   Culv  
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1717  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Ex

WS 100 YR

WS 5 YR

Ground

Ineff

Bank Sta

0 20 40 60 80 100 120 140 160 180
280

282

284

286

288

290

292

294

296

Harvie Road Subdivision Base HEC-RAS       Plan: Interim Existing Conditions    3/16/2022 

Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1690  
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HEC-RAS  Plan: Int-Exist
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)  
6 432     5 YR 5.29 293.40 294.00 294.00 294.16 0.012779 1.96 4.57 17.51 0.82
6 432     100 YR 15.58 293.40 294.49 294.61 0.005974 2.02 15.72 25.85 0.62
6 432     Regional-Ex 14.62 293.40 294.45 294.57 0.006345 2.03 14.63 25.42 0.64

6 420     5 YR 5.29 292.60 293.49 293.49 293.78 0.015869 2.56 2.80 5.84 0.94
6 420     100 YR 15.58 292.60 294.15 294.15 294.46 0.009403 3.00 11.17 20.33 0.80
6 420     Regional-Ex 14.62 292.60 294.12 294.12 294.43 0.009306 2.94 10.53 19.66 0.80

6 403     5 YR 5.29 292.70 293.40 293.50 0.006900 1.52 5.39 17.20 0.61
6 403     100 YR 15.58 292.70 294.03 294.10 0.002943 1.57 19.39 27.32 0.45
6 403     Regional-Ex 14.62 292.70 293.98 294.06 0.003029 1.56 18.24 26.87 0.45

6 381     5 YR 5.29 292.20 293.43 293.45 0.000683 0.72 12.64 17.96 0.21
6 381     100 YR 15.58 292.20 294.01 294.06 0.001187 1.24 24.97 29.67 0.30
6 381     Regional-Ex 14.62 292.20 293.97 294.02 0.001059 1.16 24.03 25.49 0.28

6 349     5 YR 5.29 292.30 293.07 293.07 293.36 0.016692 2.46 2.64 6.02 0.95
6 349     100 YR 15.58 292.30 293.67 293.67 293.95 0.009672 2.84 11.58 24.54 0.80
6 349     Regional-Ex 14.62 292.30 293.64 293.64 293.92 0.009467 2.77 10.95 23.52 0.79

6 328     5 YR 5.29 291.50 291.98 292.08 0.015359 1.79 4.99 14.75 0.86
6 328     100 YR 15.58 291.50 292.23 292.23 292.51 0.024244 3.04 9.12 17.92 1.17
6 328     Regional-Ex 14.62 291.50 292.21 292.21 292.47 0.024210 2.97 8.72 17.64 1.16

6 306     5 YR 5.29 291.00 291.52 291.50 291.69 0.017798 1.94 3.76 15.28 0.93
6 306     100 YR 15.58 291.00 291.86 291.85 292.07 0.012853 2.42 11.59 25.73 0.87
6 306     Regional-Ex 14.62 291.00 291.83 291.83 292.04 0.013758 2.43 10.72 25.23 0.89

6 290     5 YR 5.29 290.85 291.29 291.28 291.43 0.016389 1.74 3.93 14.30 0.88
6 290     100 YR 15.58 290.85 291.63 291.60 291.87 0.013982 2.41 9.34 17.31 0.90
6 290     Regional-Ex 14.62 290.85 291.67 291.85 0.009962 2.12 10.08 17.57 0.76

6 269     5 YR 5.29 290.70 291.10 291.17 0.008270 1.23 4.71 13.23 0.62
6 269     100 YR 15.58 290.70 291.35 291.29 291.58 0.013531 2.18 8.18 14.45 0.86
6 269     Regional-Ex 14.62 290.70 291.61 291.71 0.003645 1.42 12.16 15.57 0.47

6 249     5 YR 5.29 290.40 290.79 290.79 290.92 0.022706 1.60 3.60 16.55 0.97
6 249     100 YR 15.58 290.40 291.05 291.05 291.27 0.017674 2.18 9.03 23.64 0.95
6 249     Regional-Ex 14.62 290.40 291.63 291.66 0.001015 0.85 24.95 31.33 0.26

6 241     5 YR 1.05 290.10 290.40 290.40 290.48 0.029300 1.31 0.80 4.63 1.01
6 241     100 YR 1.34 290.10 290.43 290.43 290.53 0.026512 1.40 0.98 6.02 0.99
6 241     Regional-Ex 14.62 290.10 291.61 291.64 0.001432 1.16 24.66 28.96 0.32

6 134     5 YR 1.05 287.80 288.27 288.29 0.003094 0.62 2.21 8.64 0.36
6 134     100 YR 1.34 287.80 288.32 288.34 0.003261 0.68 2.62 9.57 0.37
6 134     Regional-Ex 14.62 287.80 291.63 291.63 0.000020 0.25 112.70 46.86 0.04

6 119     5 YR 1.05 287.80 288.20 288.07 288.23 0.005035 0.77 1.42 6.24 0.46
6 119     100 YR 1.34 287.80 288.23 288.11 288.27 0.005490 0.87 1.66 7.19 0.49
6 119     Regional-Ex 14.62 287.80 291.63 291.63 0.000017 0.25 129.07 62.26 0.04

6 86      5 YR 1.05 287.70 287.83 287.83 287.88 0.033212 1.01 1.05 10.22 1.00
6 86      100 YR 1.34 287.70 287.85 287.85 287.91 0.031792 1.08 1.25 10.77 1.00
6 86      Regional-Ex 14.62 287.70 291.63 291.63 0.000007 0.16 158.14 60.68 0.03

6 43      5 YR 1.05 287.30 287.64 287.64 0.000456 0.25 4.29 14.31 0.14
6 43      100 YR 1.34 287.30 287.69 287.69 0.000452 0.27 5.03 14.79 0.14
6 43      Regional-Ex 14.62 287.30 291.63 291.63 0.000005 0.15 185.59 101.58 0.02

6 13      5 YR 1.05 287.20 287.51 287.49 287.59 0.023149 1.29 0.81 4.08 0.92
6 13      100 YR 1.34 287.20 287.53 287.53 287.64 0.026619 1.47 0.91 4.32 1.00
6 13      Regional-Ex 14.62 287.20 291.63 291.63 0.000005 0.14 242.84 99.35 0.02

6 0       5 YR 1.05 287.00 287.32 287.37 0.011136 0.99 1.06 4.53 0.65
6 0       100 YR 1.34 287.00 287.42 287.46 0.006440 0.88 1.53 5.26 0.52
6 0       Regional-Ex 14.62 287.00 291.63 291.63 0.000002 0.10 339.09 125.99 0.01

4 1987    5 YR 2.04 285.98 286.47 286.47 286.61 0.024911 1.66 1.27 4.98 1.00
4 1987    100 YR 4.21 285.98 286.65 286.65 286.86 0.019642 2.04 2.21 5.62 0.97
4 1987    Regional-Ex 18.38 285.98 291.63 291.63 0.000001 0.08 426.99 140.13 0.01

4 1968    5 YR 2.04 285.50 286.29 286.34 0.005048 1.05 1.98 4.53 0.48
4 1968    100 YR 4.21 285.50 286.58 286.66 0.004349 1.33 3.40 5.28 0.48
4 1968    Regional-Ex 18.38 285.50 291.63 291.63 0.000001 0.08 437.39 139.00 0.01



HEC-RAS  Plan: Int-Exist (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 1951    5 YR 2.04 285.39 286.00 286.00 286.17 0.026203 1.82 1.12 3.44 1.02
4 1951    100 YR 4.21 285.39 286.53 286.59 0.003796 1.10 3.91 6.77 0.44
4 1951    Regional-Ex 18.38 285.39 291.63 291.63 0.000001 0.08 430.42 128.12 0.01

4 1934    5 YR 2.04 285.01 285.67 285.70 0.004079 0.82 2.54 7.59 0.43
4 1934    100 YR 4.21 285.01 286.55 286.56 0.000230 0.44 12.02 15.27 0.12
4 1934    Regional-Ex 18.38 285.01 291.63 291.63 0.000001 0.08 435.79 123.43 0.01

4 1920    5 YR 2.04 284.82 285.61 285.45 285.65 0.004151 0.92 2.68 8.70 0.44
4 1920    100 YR 4.21 284.82 286.55 286.56 0.000201 0.43 17.17 26.09 0.12
4 1920    Regional-Ex 18.38 284.82 291.63 291.63 0.000001 0.08 444.12 128.99 0.01

4 1913    5 YR 2.04 285.07 285.46 285.46 285.58 0.023475 1.51 1.42 7.11 0.96
4 1913    100 YR 4.21 285.07 286.55 286.56 0.000125 0.34 22.21 34.38 0.09
4 1913    Regional-Ex 18.38 285.07 291.63 291.63 0.000001 0.09 438.83 134.54 0.01

4 1894    5 YR 2.04 284.38 285.39 285.40 0.000617 0.42 4.89 8.70 0.17
4 1894    100 YR 4.21 284.38 286.55 286.55 0.000032 0.20 34.33 45.46 0.05
4 1894    Regional-Ex 18.38 284.38 291.63 291.63 0.000001 0.08 485.62 154.34 0.01

4 1885    5 YR 2.04 284.40 285.37 285.39 0.001574 0.65 3.35 8.31 0.28
4 1885    100 YR 4.21 284.40 286.55 286.55 0.000028 0.19 43.85 56.73 0.05
4 1885    Regional-Ex 18.38 284.40 291.63 291.63 0.000001 0.08 494.72 154.19 0.01

4 1883    5 YR 2.04 284.51 285.23 285.12 285.33 0.011177 1.43 1.47 10.00 0.68
4 1883    100 YR 4.21 284.51 286.52 285.35 286.54 0.000432 0.69 6.36 55.64 0.17
4 1883    Regional-Ex 18.38 284.51 291.63 286.20 291.63 0.000001 0.07 493.87 151.11 0.01

4 1852    Culvert

4 1841    5 YR 2.04 284.15 285.11 284.61 285.13 0.000936 0.74 2.75 5.32 0.26
4 1841    100 YR 4.21 284.15 285.74 284.82 285.77 0.000611 0.87 4.82 14.14 0.23
4 1841    Regional-Ex 18.38 284.15 291.62 285.74 291.62 0.000001 0.08 457.26 175.08 0.01

4 1835    5 YR 2.04 284.14 285.10 285.12 0.001013 0.62 3.28 5.34 0.25
4 1835    100 YR 4.21 284.14 285.73 285.75 0.000470 0.56 7.48 7.88 0.18
4 1835    Regional-Ex 18.38 284.14 291.62 291.62 0.000001 0.10 340.02 141.31 0.01

4 1823    5 YR 2.04 284.12 285.08 285.10 0.000990 0.62 3.31 5.36 0.25
4 1823    100 YR 4.21 284.12 285.73 285.74 0.000452 0.55 7.59 7.93 0.18
4 1823    Regional-Ex 18.38 284.12 291.62 291.62 0.000001 0.10 315.00 135.51 0.01

4 1803    5 YR 2.04 284.09 285.07 285.09 0.000939 0.61 3.37 5.41 0.24
4 1803    100 YR 4.21 284.09 285.72 285.74 0.000425 0.54 7.76 8.02 0.18
4 1803    Regional-Ex 18.38 284.09 291.62 291.62 0.000002 0.11 274.68 127.91 0.01

4 1789    5 YR 2.64 284.07 285.03 284.60 285.06 0.001713 0.81 3.27 5.33 0.33
4 1789    100 YR 5.95 284.07 285.68 284.89 285.72 0.000843 0.82 7.25 6.78 0.25
4 1789    Regional-Ex 21.32 284.07 291.62 285.60 291.62 0.000002 0.13 285.32 128.19 0.02

4 1786.8  Culvert

4 1717    5 YR 2.64 280.78 281.06 281.06 281.18 0.025260 1.53 1.73 7.19 0.99
4 1717    100 YR 5.95 280.78 281.26 281.24 281.43 0.018447 1.81 3.28 11.64 0.92
4 1717    Regional-Ex 21.32 280.78 290.55 281.74 290.55 0.000000 0.06 865.20 139.51 0.01

4 1709    5 YR 2.64 280.33 280.85 280.91 0.007681 1.05 2.68 10.81 0.58
4 1709    100 YR 5.95 280.33 281.21 281.26 0.002921 1.04 7.24 15.25 0.40
4 1709    Regional-Ex 21.32 280.33 290.55 290.55 0.000000 0.06 883.72 140.02 0.01

4 1702    5 YR 2.64 280.17 280.63 280.59 280.73 0.015435 1.40 2.02 11.37 0.81
4 1702    100 YR 5.95 280.17 281.19 281.21 0.001130 0.75 13.75 28.52 0.26
4 1702    Regional-Ex 21.32 280.17 290.55 290.55 0.000000 0.06 919.85 141.01 0.01

4 1690    5 YR 2.64 279.87 280.57 280.59 0.001877 0.64 4.51 17.72 0.30
4 1690    100 YR 5.95 279.87 281.19 281.20 0.000349 0.48 19.41 32.82 0.15
4 1690    Regional-Ex 21.32 279.87 290.55 290.55 0.000000 0.05 965.76 146.60 0.01

4 1680    5 YR 2.64 279.78 280.55 280.56 0.000679 0.50 6.77 14.36 0.19
4 1680    100 YR 5.95 279.78 281.18 281.19 0.000229 0.45 26.20 48.51 0.13
4 1680    Regional-Ex 21.32 279.78 290.55 290.55 0.000000 0.06 878.41 176.20 0.01

4 1668    5 YR 3.30 279.49 280.54 279.99 280.54 0.000445 0.48 9.57 23.79 0.16
4 1668    100 YR 7.23 279.49 281.17 280.16 281.18 0.000308 0.57 17.57 27.94 0.15
4 1668    Regional-Ex 23.43 279.49 290.55 280.60 290.55 0.000001 0.09 818.31 214.03 0.01



HEC-RAS  Plan: Int-Exist (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 1649    Culvert

4 1631    5 YR 3.30 278.00 279.00 278.46 279.02 0.001411 0.76 5.57 24.12 0.26
4 1631    100 YR 7.23 278.00 279.18 278.77 279.26 0.003147 1.29 7.57 25.14 0.39
4 1631    Regional-Ex 23.43 278.00 280.73 279.39 280.80 0.001052 1.35 24.17 61.74 0.26

4 1619    5 YR 3.30 278.27 278.93 278.75 278.98 0.004226 1.08 4.69 19.48 0.47
4 1619    100 YR 7.23 278.27 279.13 278.99 279.21 0.004852 1.42 8.77 21.11 0.53
4 1619    Regional-Ex 23.43 278.27 280.74 280.75 0.000302 0.76 75.26 62.87 0.16

4 1580    5 YR 3.30 278.11 278.50 278.50 278.64 0.021968 1.67 2.17 9.87 0.97
4 1580    100 YR 7.23 278.11 278.70 278.70 278.87 0.014907 1.94 5.27 18.30 0.87
4 1580    Regional-Ex 23.43 278.11 280.73 280.74 0.000149 0.57 89.77 57.19 0.11

4 1545    5 YR 3.30 277.06 278.05 278.08 0.001505 0.82 4.31 6.25 0.29
4 1545    100 YR 7.23 277.06 278.73 278.76 0.000674 0.83 13.71 20.80 0.22
4 1545    Regional-Ex 23.43 277.06 280.73 280.74 0.000130 0.65 80.79 44.14 0.11

4 1514    5 YR 3.30 277.16 278.04 278.05 0.000617 0.54 6.83 10.08 0.19
4 1514    100 YR 7.23 277.16 278.74 278.75 0.000211 0.48 27.97 38.74 0.12
4 1514    Regional-Ex 23.43 277.16 280.73 280.73 0.000048 0.40 124.44 57.25 0.07

4 1487    5 YR 3.30 276.96 278.04 278.04 0.000102 0.25 13.99 17.89 0.08
4 1487    100 YR 7.23 276.96 278.74 278.74 0.000069 0.30 33.79 34.67 0.07
4 1487    Regional-Ex 23.43 276.96 280.73 280.73 0.000030 0.33 127.68 56.90 0.05

4 1481    5 YR 3.63 276.96 278.02 277.34 278.03 0.000539 0.58 6.35 14.78 0.19
4 1481    100 YR 8.21 276.96 278.70 277.58 278.73 0.000483 0.77 10.90 28.22 0.19
4 1481    Regional-Ex 23.76 276.96 280.73 278.15 280.73 0.000049 0.42 131.10 77.30 0.07

4 1470    Culvert

4 1459    5 YR 3.63 276.78 277.10 277.10 277.26 0.022886 1.76 2.06 29.15 1.00
4 1459    100 YR 8.21 276.78 277.33 277.33 277.61 0.019324 2.32 3.53 29.56 1.00
4 1459    Regional-Ex 23.76 276.78 277.89 277.89 278.45 0.015283 3.31 7.18 31.52 1.00

4 1452    5 YR 3.63 276.68 276.96 277.05 0.017518 1.36 2.68 10.38 0.85
4 1452    100 YR 8.21 276.68 277.12 277.10 277.30 0.017716 1.89 4.43 10.74 0.92
4 1452    Regional-Ex 23.76 276.68 277.55 277.52 277.92 0.014561 2.72 9.20 11.67 0.94

4 1427    5 YR 3.63 276.39 276.71 276.76 0.007408 0.97 3.74 12.38 0.56
4 1427    100 YR 8.21 276.39 276.93 277.01 0.006114 1.27 6.50 12.52 0.56
4 1427    Regional-Ex 23.76 276.39 277.44 277.62 0.005368 1.87 12.93 12.85 0.59

4 1403    5 YR 3.63 275.99 276.36 276.34 276.48 0.018988 1.52 2.47 9.24 0.90
4 1403    100 YR 8.21 275.99 276.54 276.54 276.76 0.019317 2.10 4.22 10.53 0.98
4 1403    Regional-Ex 23.76 275.99 276.99 276.99 277.39 0.015052 2.91 9.77 13.83 0.97

4 1367    5 YR 3.63 275.68 275.94 275.99 0.009351 0.94 3.91 16.75 0.61
4 1367    100 YR 8.21 275.68 276.09 276.18 0.009471 1.31 6.50 17.72 0.66
4 1367    Regional-Ex 23.76 275.68 276.42 276.62 0.010255 2.03 12.59 19.82 0.76

4 1303    5 YR 3.63 274.70 275.00 275.00 275.12 0.020780 1.57 2.69 13.01 0.93
4 1303    100 YR 8.21 274.70 275.18 275.18 275.35 0.017718 2.00 5.37 16.84 0.93
4 1303    Regional-Ex 23.76 274.70 275.54 275.54 275.82 0.014950 2.70 13.35 24.57 0.95

4 1252    5 YR 3.63 273.80 274.03 273.97 274.07 0.010471 0.95 4.10 19.38 0.64
4 1252    100 YR 8.21 273.80 274.09 274.09 274.22 0.024107 1.68 5.26 19.72 1.01
4 1252    Regional-Ex 23.76 273.80 274.37 274.37 274.64 0.019458 2.39 11.05 21.42 1.01

4 1220    5 YR 3.63 273.30 273.47 273.47 273.55 0.028354 1.29 3.20 21.36 1.00
4 1220    100 YR 8.21 273.30 273.86 273.89 0.002286 0.81 12.24 24.71 0.35
4 1220    Regional-Ex 23.76 273.30 274.31 274.37 0.002443 1.24 23.95 27.37 0.40

4 1173    5 YR 3.63 272.40 273.25 273.25 0.000435 0.41 12.95 29.75 0.16
4 1173    100 YR 8.21 272.40 273.86 273.86 0.000170 0.39 33.78 37.31 0.11
4 1173    Regional-Ex 23.76 272.40 274.30 274.32 0.000447 0.77 51.78 44.23 0.19

4 1160    5 YR 3.74 272.40 273.21 272.83 273.23 0.001345 0.67 5.59 13.92 0.27
4 1160    100 YR 8.45 272.40 273.85 273.04 273.86 0.000303 0.49 28.33 45.07 0.14
4 1160    Regional-Ex 24.48 272.40 274.29 273.50 274.31 0.000609 0.86 52.27 60.35 0.21

4 1129    Culvert

4 1100    5 YR 3.86 271.20 271.62 271.62 271.81 0.022014 1.95 1.98 25.27 1.01
4 1100    100 YR 8.71 271.20 271.90 271.90 272.23 0.018038 2.54 3.43 29.49 1.00



HEC-RAS  Plan: Int-Exist (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 1100    Regional-Ex 24.81 271.20 272.57 272.57 273.23 0.014292 3.60 6.89 39.55 1.00

4 1094    5 YR 3.86 271.00 271.50 271.50 271.58 0.015128 1.57 4.96 30.56 0.82
4 1094    100 YR 8.71 271.00 271.61 271.61 271.72 0.018643 2.08 8.48 32.62 0.96
4 1094    Regional-Ex 24.81 271.00 271.85 271.83 272.04 0.021368 2.91 16.71 35.81 1.09

4 1039    5 YR 3.86 270.10 270.55 270.55 270.62 0.011664 1.35 4.78 36.44 0.72
4 1039    100 YR 8.71 270.10 270.67 270.67 270.77 0.012974 1.73 9.62 43.46 0.80
4 1039    Regional-Ex 24.81 270.10 270.90 270.90 271.05 0.014801 2.40 21.86 62.16 0.91

4 1011    5 YR 3.86 269.10 269.81 269.94 0.009932 1.60 2.54 5.95 0.70
4 1011    100 YR 8.71 269.10 270.12 270.12 270.28 0.007860 1.93 8.04 35.70 0.67
4 1011    Regional-Ex 24.81 269.10 270.48 270.48 270.63 0.007271 2.34 27.14 82.10 0.69

4 959     5 YR 3.86 268.80 269.04 269.04 269.11 0.030640 1.35 4.11 30.98 1.04
4 959     100 YR 8.71 268.80 269.14 269.14 269.24 0.028353 1.76 7.40 35.23 1.08
4 959     Regional-Ex 24.81 268.80 269.36 269.36 269.54 0.023080 2.37 16.97 54.25 1.08

4 906     5 YR 3.86 267.80 268.08 268.12 0.009876 0.89 4.43 22.96 0.61
4 906     100 YR 8.71 267.80 268.33 268.37 0.003146 0.84 13.00 48.75 0.39
4 906     Regional-Ex 24.81 267.80 268.78 268.81 0.001560 0.93 40.75 66.73 0.31

4 858     5 YR 3.86 267.20 268.10 268.10 0.000034 0.14 39.97 61.27 0.05
4 858     100 YR 8.71 267.20 268.35 268.35 0.000070 0.23 55.30 66.93 0.07
4 858     Regional-Ex 24.81 267.20 268.78 268.79 0.000161 0.43 86.68 73.51 0.11

4 827     5 YR 3.86 267.20 268.10 268.10 0.000017 0.09 51.65 105.05 0.03
4 827     100 YR 8.71 267.20 268.35 268.35 0.000025 0.13 78.44 118.03 0.04
4 827     Regional-Ex 24.81 267.20 268.78 268.79 0.000040 0.21 135.00 147.85 0.05

4 786     5 YR 3.86 267.06 268.08 267.50 268.10 0.000690 0.64 6.92 9.26 0.21
4 786     100 YR 8.71 267.06 268.28 267.75 268.34 0.001753 1.16 8.84 10.21 0.34
4 786     Regional-Ex 24.81 267.06 268.78 268.30 268.79 0.000035 0.21 111.60 87.58 0.05

4 737     5 YR 3.86 267.30 268.01 267.69 268.04 0.001966 0.85 5.24 9.55 0.33
4 737     100 YR 8.71 267.30 268.30 267.91 268.31 0.000114 0.26 37.41 63.61 0.08
4 737     Regional-Ex 24.81 267.30 268.77 268.30 268.78 0.000132 0.36 67.60 64.64 0.10

4 683     5 YR 3.86 267.30 267.88 267.64 267.92 0.002799 0.87 4.65 9.86 0.38
4 683     100 YR 8.71 267.30 268.22 267.84 268.28 0.002530 1.15 8.24 11.44 0.39
4 683     Regional-Ex 24.81 267.30 268.31 268.31 268.72 0.014364 2.92 9.32 11.98 0.95

4 635     5 YR 3.86 267.10 267.76 267.48 267.79 0.002426 0.87 4.71 9.32 0.36
4 635     100 YR 8.71 267.10 268.10 267.70 268.16 0.002434 1.18 8.17 11.16 0.39
4 635     Regional-Ex 24.81 267.10 268.49 268.10 268.50 0.000101 0.30 71.24 61.77 0.08

4 590     5 YR 3.86 267.00 267.59 267.39 267.65 0.004437 1.07 3.71 8.04 0.47
4 590     100 YR 8.71 267.00 267.93 267.62 268.02 0.003851 1.40 6.68 9.42 0.48
4 590     Regional-Ex 24.81 267.00 268.49 268.10 268.49 0.000075 0.27 82.47 72.14 0.07

4 562     5 YR 3.86 266.80 267.52 267.23 267.56 0.002248 0.82 4.89 9.88 0.34
4 562     100 YR 8.71 266.80 267.88 267.45 267.94 0.002001 1.07 8.85 11.93 0.35
4 562     Regional-Ex 24.81 266.80 268.49 267.93 268.49 0.000090 0.32 81.30 79.09 0.08

4 521     5 YR 3.86 266.70 267.39 267.10 267.43 0.002564 0.91 4.44 8.30 0.37
4 521     100 YR 8.71 266.70 267.74 267.33 267.82 0.002563 1.23 7.68 9.92 0.40
4 521     Regional-Ex 24.81 266.70 268.44 267.87 268.48 0.000899 1.05 31.10 39.45 0.26

4 482     5 YR 3.86 266.70 267.32 267.05 267.36 0.002380 0.85 4.76 9.21 0.36
4 482     100 YR 8.71 266.70 267.69 267.26 267.75 0.002175 1.12 8.36 10.48 0.37
4 482     Regional-Ex 24.81 266.70 268.42 267.72 268.45 0.000748 0.96 33.05 39.67 0.24

4 447     5 YR 3.86 266.58 267.27 266.90 267.29 0.001428 0.70 5.68 9.85 0.28
4 447     100 YR 8.71 266.58 267.64 267.10 267.68 0.001482 0.96 9.59 11.27 0.31
4 447     Regional-Ex 24.81 266.58 268.39 267.58 268.43 0.000678 0.94 33.81 40.17 0.23

4 408     5 YR 3.86 266.49 267.18 267.22 0.002550 0.86 4.57 8.81 0.36
4 408     100 YR 8.71 266.49 267.54 267.61 0.002340 1.15 8.05 10.32 0.38
4 408     Regional-Ex 24.81 266.49 268.32 268.39 0.001433 1.34 25.28 39.49 0.33

4 372     5 YR 3.86 266.25 267.13 267.15 0.001121 0.71 5.80 8.98 0.26
4 372     100 YR 8.71 266.25 267.49 267.54 0.001466 1.05 9.32 10.74 0.31
4 372     Regional-Ex 24.81 266.25 268.27 268.34 0.001257 1.37 26.30 38.28 0.31

4 321     5 YR 3.86 266.10 267.05 267.09 0.001633 0.86 4.94 7.72 0.31
4 321     100 YR 8.71 266.10 267.34 267.44 0.002741 1.38 7.41 8.92 0.42



HEC-RAS  Plan: Int-Exist (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 321     Regional-Ex 24.81 266.10 267.93 268.21 0.004917 2.45 13.49 15.51 0.60

4 285     5 YR 3.86 266.30 266.97 267.01 0.003036 0.94 5.66 18.19 0.40
4 285     100 YR 8.71 266.30 267.28 267.33 0.002502 1.14 12.52 26.70 0.39
4 285     Regional-Ex 24.81 266.30 268.03 268.06 0.001063 1.12 51.81 78.89 0.28

4 249     5 YR 3.86 266.10 266.58 266.58 266.76 0.023773 1.84 2.10 6.18 1.01
4 249     100 YR 8.71 266.10 266.83 266.83 267.11 0.020200 2.34 3.74 7.04 1.00
4 249     Regional-Ex 24.81 266.10 267.40 267.40 267.92 0.014891 3.22 8.28 9.04 0.97

4 210     5 YR 3.86 264.50 265.03 265.03 265.21 0.022844 1.92 2.02 5.57 1.01
4 210     100 YR 8.71 264.50 265.30 265.30 265.60 0.017892 2.45 3.72 6.86 0.98
4 210     Regional-Ex 24.81 264.50 265.92 265.92 266.45 0.013487 3.34 8.83 9.64 0.95

4 181     5 YR 3.86 263.10 263.71 263.82 0.008837 1.49 2.66 5.83 0.66
4 181     100 YR 8.71 263.10 263.92 263.87 264.20 0.014051 2.36 3.96 6.51 0.88
4 181     Regional-Ex 24.81 263.10 264.50 264.50 265.10 0.014399 3.53 8.32 8.44 0.98

4 145     5 YR 3.86 262.90 263.21 263.21 263.31 0.024863 1.40 2.75 12.91 0.97
4 145     100 YR 8.71 262.90 263.36 263.36 263.52 0.022762 1.77 4.95 16.79 1.00
4 145     Regional-Ex 24.81 262.90 263.69 263.69 263.97 0.016645 2.41 11.48 22.85 0.96

4 95      5 YR 3.86 261.70 261.93 261.93 262.01 0.027440 1.25 3.60 26.53 0.98
4 95      100 YR 8.71 261.70 262.04 262.04 262.16 0.023574 1.61 6.62 30.20 0.99
4 95      Regional-Ex 24.81 261.70 262.29 262.29 262.47 0.016973 2.11 16.74 47.76 0.93

4 64      5 YR 3.86 260.20 260.47 260.47 260.57 0.026955 1.41 2.74 13.63 1.00
4 64      100 YR 8.71 260.20 260.61 260.61 260.77 0.023828 1.74 5.00 16.45 1.01
4 64      Regional-Ex 24.81 260.20 260.92 260.92 261.21 0.019010 2.38 10.49 19.22 1.00

4 0       5 YR 3.86 259.35 259.92 259.92 0.000651 0.39 10.52 25.42 0.18
4 0       100 YR 8.71 259.35 260.25 260.26 0.000519 0.49 19.51 28.26 0.18
4 0       Regional-Ex 24.81 259.35 260.50 260.55 0.001662 1.05 26.77 30.76 0.33



  

 

 

 

Appendix E: 
Lovers Creek Cut/Fill Assessment  

  





  

 

 

 

Appendix F: 
Whiskey Creek Cut/Fill 

Assessment  
  











  

 

 

 

Appendix G: 
Lovers Creek Proposed Condition 

Hydraulic Model Results 
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Geom: Interim Existing Condition Geometry

River = LoversTrib1   Reach = Trib1.4      RS = 3264  Revised per Proposed Bryne Drive Extension
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry

River = LoversTrib1   Reach = Trib1.4      RS = 3180  Revised per Proposed Bryne Drive Extension
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Geom: Interim Existing Condition Geometry

River = LoversTrib1   Reach = Trib1.4      RS = 3165  Revised per Proposed Bryne Drive Extension
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3106  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3083  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3051  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 3000  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2950  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta



0 50 100 150 200
295

296

297

298

299

300

301

302

303

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2900  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2850  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2802  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2792  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2746     Culv  Highway 400 (101)
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2746     Culv  Highway 400 (101)

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Ineff

Bank Sta

0 50 100 150 200 250
292

294

296

298

300

302

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2723  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2713  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2664  
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Geom: Interim Existing Condition Geometry
River = LoversTrib1   Reach = Trib1.4      RS = 2604  
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HEC-RAS  Plan: Whiskey-Proposed Condition   River: LoversTrib1   Reach: Trib1.4
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)  
Trib1.4 3314    5 YR 0.20 300.52 300.70 300.64 300.71 0.004309 0.38 0.52 4.59 0.36
Trib1.4 3314    100 YR 0.51 300.52 300.79 300.69 300.81 0.004110 0.53 0.97 5.06 0.38
Trib1.4 3314    Regional-Pr 4.09 300.52 301.86 301.01 301.87 0.000213 0.41 16.36 39.40 0.12

Trib1.4 3264    5 YR 0.20 300.17 300.38 300.40 0.010513 0.61 0.33 2.76 0.57
Trib1.4 3264    100 YR 0.51 300.17 300.48 300.51 0.009551 0.79 0.65 3.44 0.58
Trib1.4 3264    Regional-Pr 4.09 300.17 301.86 301.86 0.000118 0.36 23.89 40.64 0.09

Trib1.4 3207    5 YR 0.20 299.95 300.17 300.04 300.17 0.001998 0.34 0.58 3.31 0.26
Trib1.4 3207    100 YR 0.51 299.95 300.35 300.12 300.36 0.001210 0.41 1.27 4.33 0.23
Trib1.4 3207    Regional-Pr 4.09 299.95 301.85 300.51 301.85 0.000139 0.43 13.70 12.28 0.10

Trib1.4 3180    5 YR 0.20 299.90 300.10 300.11 0.002526 0.37 0.53 3.23 0.29
Trib1.4 3180    100 YR 0.51 299.90 300.32 300.33 0.000971 0.38 1.37 4.48 0.21
Trib1.4 3180    Regional-Pr 4.09 299.90 301.85 301.85 0.000050 0.26 30.60 36.50 0.06

Trib1.4 3165    5 YR 0.20 299.85 300.07 299.94 300.08 0.001951 0.34 0.58 3.32 0.26
Trib1.4 3165    100 YR 0.51 299.85 300.31 300.02 300.32 0.000677 0.34 1.58 5.10 0.17
Trib1.4 3165    Regional-Pr 4.09 299.85 301.84 300.42 301.84 0.000135 0.44 10.80 39.85 0.10

Trib1.4 3135    Culvert

Trib1.4 3106    5 YR 0.20 299.52 299.59 299.59 299.62 0.044604 0.64 0.31 15.94 0.99
Trib1.4 3106    100 YR 0.51 299.52 299.64 299.63 299.67 0.026608 0.82 0.64 17.37 0.87
Trib1.4 3106    Regional-Pr 4.09 299.52 299.89 299.89 300.05 0.023477 1.84 2.29 23.94 1.02

Trib1.4 3083    5 YR 0.20 299.07 299.21 299.18 299.22 0.008795 0.38 0.52 7.95 0.47
Trib1.4 3083    100 YR 0.51 299.07 299.25 299.22 299.27 0.012034 0.59 0.87 9.27 0.59
Trib1.4 3083    Regional-Pr 4.09 299.07 299.81 299.82 0.000734 0.51 10.81 22.91 0.20

Trib1.4 3051    5 YR 0.20 298.57 298.64 298.64 298.66 0.046714 0.61 0.33 8.58 1.00
Trib1.4 3051    100 YR 0.51 298.57 298.68 298.68 298.71 0.027716 0.72 0.71 9.86 0.86
Trib1.4 3051    Regional-Pr 4.09 298.57 299.82 299.82 0.000026 0.14 45.27 54.56 0.04

Trib1.4 3000    5 YR 0.20 297.78 297.89 297.90 0.007266 0.39 0.52 6.64 0.44
Trib1.4 3000    100 YR 0.51 297.78 297.95 297.97 0.008164 0.55 0.93 7.83 0.51
Trib1.4 3000    Regional-Pr 4.09 297.78 299.82 299.82 0.000005 0.09 78.56 57.30 0.02

Trib1.4 2950    5 YR 0.20 297.03 297.11 297.11 297.15 0.051310 0.82 0.24 4.43 1.11
Trib1.4 2950    100 YR 0.51 297.03 297.17 297.17 297.21 0.036562 0.91 0.56 6.65 1.01
Trib1.4 2950    Regional-Pr 4.09 297.03 299.82 299.82 0.000001 0.05 127.24 60.44 0.01

Trib1.4 2900    5 YR 0.20 295.87 296.02 296.03 0.006890 0.47 0.42 3.86 0.46
Trib1.4 2900    100 YR 0.51 295.87 296.09 296.12 0.010523 0.72 0.70 4.65 0.59
Trib1.4 2900    Regional-Pr 4.09 295.87 299.82 299.82 0.000001 0.05 151.49 63.22 0.01

Trib1.4 2850    5 YR 0.20 295.09 295.22 295.22 295.26 0.060898 0.93 0.21 3.62 1.23
Trib1.4 2850    100 YR 0.51 295.09 295.29 295.29 295.33 0.026899 0.88 0.58 5.76 0.89
Trib1.4 2850    Regional-Pr 4.09 295.09 299.82 299.82 0.000000 0.04 163.46 51.65 0.01

Trib1.4 2802    5 YR 0.20 294.23 294.56 294.56 0.000806 0.24 0.85 4.35 0.17
Trib1.4 2802    100 YR 0.51 294.23 295.16 295.16 0.000038 0.13 4.93 10.56 0.05
Trib1.4 2802    Regional-Pr 4.09 294.23 299.82 299.82 0.000000 0.03 272.27 97.91 0.00

Trib1.4 2792    5 YR 0.47 293.87 294.55 294.14 294.56 0.000318 0.28 1.67 6.51 0.12
Trib1.4 2792    100 YR 1.13 293.87 295.15 294.26 295.15 0.000145 0.32 3.57 15.78 0.10
Trib1.4 2792    Regional-Pr 6.07 293.87 299.82 294.74 299.82 0.000000 0.04 272.63 89.76 0.01

Trib1.4 2746    Culvert

Trib1.4 2723    5 YR 0.47 293.20 293.49 293.37 293.50 0.003751 0.60 0.79 4.16 0.38
Trib1.4 2723    100 YR 1.13 293.20 293.61 293.47 293.66 0.005400 0.95 1.20 5.66 0.49
Trib1.4 2723    Regional-Pr 6.07 293.20 293.96 293.96 294.31 0.017756 2.65 2.29 11.29 1.00

Trib1.4 2713    5 YR 0.47 293.20 293.34 293.34 293.39 0.032533 1.06 0.44 3.88 1.00
Trib1.4 2713    100 YR 1.13 293.20 293.43 293.43 293.52 0.028295 1.34 0.84 4.60 1.00
Trib1.4 2713    Regional-Pr 6.07 293.20 293.80 293.80 293.95 0.015806 1.83 4.40 16.77 0.87

Trib1.4 2664    5 YR 0.47 292.10 292.34 292.23 292.35 0.003582 0.44 1.07 6.69 0.35
Trib1.4 2664    100 YR 1.13 292.10 292.44 292.32 292.46 0.004378 0.60 1.87 8.39 0.41
Trib1.4 2664    Regional-Pr 6.07 292.10 292.74 292.60 292.83 0.006922 1.30 4.95 11.99 0.59

Trib1.4 2604    5 YR 0.47 291.70 291.78 291.78 291.81 0.049452 0.80 0.59 10.88 1.09
Trib1.4 2604    100 YR 1.13 291.70 291.83 291.83 291.87 0.037990 0.94 1.20 14.07 1.03
Trib1.4 2604    Regional-Pr 6.07 291.70 292.00 292.00 292.11 0.025845 1.47 4.13 18.63 1.00



HEC-RAS  Plan: Whiskey-Proposed Condition   River: LoversTrib1   Reach: Trib1.4 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Trib1.4 2538    5 YR 0.47 290.10 290.37 290.37 0.001777 0.33 1.44 8.39 0.25
Trib1.4 2538    100 YR 1.13 290.10 290.48 290.49 0.001947 0.46 2.66 14.80 0.28
Trib1.4 2538    Regional-Pr 6.07 290.10 290.83 290.87 0.002294 0.87 9.75 22.47 0.35

Trib1.4 2473    5 YR 0.47 289.90 290.02 290.02 290.07 0.035094 0.95 0.49 5.36 1.00
Trib1.4 2473    100 YR 1.13 289.90 290.10 290.10 290.17 0.030648 1.17 0.97 6.98 1.00
Trib1.4 2473    Regional-Pr 6.07 289.90 290.37 290.37 290.53 0.017975 1.86 4.21 15.18 0.92

Trib1.4 2428    5 YR 0.47 288.90 289.00 288.94 289.01 0.002321 0.25 1.88 20.13 0.26
Trib1.4 2428    100 YR 1.13 288.90 289.06 288.98 289.07 0.002581 0.37 3.19 23.60 0.30
Trib1.4 2428    Regional-Pr 6.07 288.90 289.28 289.31 0.003370 0.76 9.32 30.36 0.39

Trib1.4 2384    5 YR 0.47 288.60 288.72 288.71 288.75 0.032270 0.72 0.65 10.21 0.91
Trib1.4 2384    100 YR 1.13 288.60 288.78 288.76 288.82 0.025480 0.86 1.31 13.12 0.87
Trib1.4 2384    Regional-Pr 6.07 288.60 288.93 288.93 289.01 0.021268 1.41 6.21 37.48 0.92

Trib1.4 2338    5 YR 0.47 286.90 286.97 286.97 287.00 0.044402 0.67 0.71 15.71 1.00
Trib1.4 2338    100 YR 1.13 286.90 287.00 287.00 287.04 0.062708 0.90 1.26 23.19 1.23
Trib1.4 2338    Regional-Pr 6.07 286.90 287.14 287.14 287.23 0.025915 1.34 4.78 27.69 0.98

Trib1.4 2299    5 YR 0.47 286.60 286.67 286.62 286.68 0.001620 0.18 2.72 38.27 0.21
Trib1.4 2299    100 YR 1.13 286.60 286.72 286.73 0.001699 0.26 4.64 39.79 0.23
Trib1.4 2299    Regional-Pr 6.07 286.60 286.90 286.92 0.002373 0.55 11.83 41.18 0.32

Trib1.4 2288    5 YR 0.47 286.30 286.43 286.43 286.46 0.042912 0.72 0.65 12.43 1.01
Trib1.4 2288    100 YR 1.13 286.30 286.47 286.47 286.51 0.046722 0.84 1.35 22.22 1.08
Trib1.4 2288    Regional-Pr 6.07 286.30 286.58 286.58 286.64 0.030762 1.10 5.52 44.02 0.99

Trib1.4 2214    5 YR 0.47 283.00 283.12 283.13 0.010166 0.46 1.03 13.84 0.53
Trib1.4 2214    100 YR 1.13 283.00 283.17 283.19 0.012308 0.69 1.69 15.06 0.62
Trib1.4 2214    Regional-Pr 6.07 283.00 283.32 283.32 283.44 0.022132 1.57 4.32 20.04 0.96

Trib1.4 2163    5 YR 0.47 282.30 282.40 282.42 0.021065 0.52 0.90 16.71 0.71
Trib1.4 2163    100 YR 1.13 282.30 282.45 282.47 0.016522 0.69 1.68 18.29 0.70
Trib1.4 2163    Regional-Pr 6.07 282.30 282.66 282.72 0.008616 1.07 6.28 23.66 0.61

Trib1.4 2140    5 YR 0.47 281.90 282.04 282.02 282.06 0.012777 0.59 0.79 8.29 0.61
Trib1.4 2140    100 YR 1.13 281.90 282.11 282.07 282.14 0.013798 0.77 1.48 11.07 0.67
Trib1.4 2140    Regional-Pr 6.07 281.90 282.29 282.29 282.43 0.024399 1.60 3.79 14.40 1.00

Trib1.4 2078    5 YR 0.47 280.60 280.69 280.69 280.72 0.045315 0.77 0.61 11.21 1.05
Trib1.4 2078    100 YR 1.13 280.60 280.73 280.73 280.78 0.040102 0.97 1.16 13.50 1.06
Trib1.4 2078    Regional-Pr 6.07 280.60 281.22 281.24 0.001443 0.58 10.62 24.54 0.27

Trib1.4 2060    5 YR 0.47 280.10 280.23 280.24 0.004217 0.34 1.39 14.57 0.35
Trib1.4 2060    100 YR 1.13 280.10 280.34 280.35 0.001784 0.35 3.27 18.35 0.26
Trib1.4 2060    Regional-Pr 6.07 280.10 281.22 281.23 0.000108 0.27 28.14 36.39 0.08

Trib1.4 2037    5 YR 1.00 279.60 279.81 279.81 279.90 0.027979 1.33 0.75 5.19 1.00
Trib1.4 2037    100 YR 2.36 279.60 279.95 279.95 280.11 0.022410 1.75 1.35 7.56 0.99
Trib1.4 2037    Regional-Pr 6.75 279.60 281.13 280.28 281.19 0.001083 1.07 6.29 34.90 0.28

Trib1.4 2020    Culvert

Trib1.4 1992    5 YR 2.96 278.70 279.07 279.07 279.26 0.021504 1.90 1.56 8.60 0.99
Trib1.4 1992    100 YR 6.17 278.70 279.31 279.31 279.61 0.018307 2.42 2.55 10.70 0.99
Trib1.4 1992    Regional-Pr 8.93 278.70 279.47 279.47 279.86 0.017172 2.76 3.24 12.38 1.00

Trib1.4 1976    5 YR 2.96 277.60 277.97 277.96 278.10 0.023596 1.62 1.83 6.62 0.98
Trib1.4 1976    100 YR 6.17 277.60 278.14 278.14 278.35 0.020611 2.05 3.05 7.68 0.99
Trib1.4 1976    Regional-Pr 8.93 277.60 278.26 278.26 278.53 0.018406 2.29 4.06 8.45 0.98

Trib1.4 1921    5 YR 2.96 276.30 276.63 276.63 276.76 0.025060 1.56 1.89 7.58 1.00
Trib1.4 1921    100 YR 6.17 276.30 276.80 276.80 276.98 0.022776 1.88 3.28 9.25 1.01
Trib1.4 1921    Regional-Pr 8.93 276.30 276.90 276.90 277.13 0.020364 2.11 4.28 10.25 0.99

Trib1.4 1850    5 YR 3.88 274.40 274.72 274.72 274.85 0.024652 1.59 2.44 9.43 1.00
Trib1.4 1850    100 YR 7.87 274.40 274.88 274.88 275.07 0.021912 1.93 4.08 10.74 1.00
Trib1.4 1850    Regional-Pr 9.52 274.40 274.94 274.94 275.15 0.021710 2.05 4.65 11.13 1.01

Trib1.4 1800    5 YR 3.88 273.30 273.68 273.78 0.015292 1.40 2.77 9.02 0.81
Trib1.4 1800    100 YR 7.87 273.30 273.86 273.80 274.01 0.014892 1.74 4.52 10.39 0.84
Trib1.4 1800    Regional-Pr 9.52 273.30 273.92 274.09 0.015007 1.85 5.14 10.81 0.86

Trib1.4 1750    5 YR 3.88 272.60 273.02 273.11 0.011873 1.31 2.97 9.02 0.72
Trib1.4 1750    100 YR 7.87 272.60 273.19 273.35 0.011998 1.73 4.65 10.36 0.78



HEC-RAS  Plan: Whiskey-Proposed Condition   River: LoversTrib1   Reach: Trib1.4 (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
Trib1.4 1750    Regional-Pr 9.52 272.60 273.26 273.43 0.011890 1.86 5.30 10.88 0.79

Trib1.4 1700    5 YR 3.88 271.70 272.15 272.15 272.33 0.021242 1.87 2.14 6.62 0.98
Trib1.4 1700    100 YR 7.87 271.70 272.37 272.37 272.63 0.017312 2.30 3.76 8.14 0.96
Trib1.4 1700    Regional-Pr 9.52 271.70 272.45 272.45 272.73 0.016251 2.42 4.42 8.66 0.94

Trib1.4 1650    5 YR 3.88 270.10 270.78 270.78 270.98 0.017884 2.03 2.14 6.04 0.93
Trib1.4 1650    100 YR 7.87 270.10 271.04 271.04 271.31 0.014986 2.47 3.99 8.24 0.91
Trib1.4 1650    Regional-Pr 9.52 270.10 271.12 271.12 271.42 0.014470 2.61 4.72 9.10 0.91

Trib1.4 1600    5 YR 3.88 268.10 268.62 268.70 0.009722 1.27 3.06 8.16 0.66
Trib1.4 1600    100 YR 7.87 268.10 268.84 268.97 0.009181 1.56 5.05 9.71 0.68
Trib1.4 1600    Regional-Pr 9.52 268.10 268.92 269.06 0.008747 1.66 5.78 10.21 0.68

Trib1.4 1550    5 YR 3.88 267.70 268.25 268.31 0.006308 1.09 3.56 9.00 0.54
Trib1.4 1550    100 YR 7.87 267.70 268.43 268.55 0.007616 1.53 5.32 10.46 0.63
Trib1.4 1550    Regional-Pr 9.52 267.70 268.49 268.63 0.007907 1.67 5.98 10.93 0.66

Trib1.4 1500    5 YR 3.88 267.30 267.61 267.61 267.74 0.025264 1.58 2.46 9.80 1.00
Trib1.4 1500    100 YR 7.87 267.30 267.77 267.77 267.95 0.021627 1.92 4.13 11.71 0.99
Trib1.4 1500    Regional-Pr 9.52 267.30 267.82 267.82 268.03 0.020472 2.03 4.76 12.39 0.99

Trib1.4 1450    5 YR 3.88 265.60 266.18 266.15 266.31 0.016936 1.61 2.44 7.81 0.87
Trib1.4 1450    100 YR 7.87 265.60 266.35 266.35 266.58 0.018089 2.16 3.92 9.76 0.96
Trib1.4 1450    Regional-Pr 9.52 265.60 266.42 266.42 266.67 0.017092 2.28 4.61 10.58 0.95

Trib1.4 1400    5 YR 3.88 264.80 265.17 265.17 265.30 0.024185 1.64 2.37 8.58 1.00
Trib1.4 1400    100 YR 7.87 264.80 265.82 265.86 0.001449 0.88 9.92 15.60 0.30
Trib1.4 1400    Regional-Pr 9.52 264.80 265.39 265.39 265.62 0.020655 2.14 4.48 10.22 1.00



  

 

 

 

Appendix H: 
Whiskey Creek Proposed 

Condition Hydraulic Model Results 

 



0 20 40 60 80 100 120
287

288

289

290

291

292

293

294

295

296

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 6      RS = 134  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta

0 20 40 60 80 100 120
287

288

289

290

291

292

293

294

295

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 6      RS = 119  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta

0 20 40 60 80 100 120
286

288

290

292

294

296

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 6      RS = 86  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta

0 20 40 60 80 100 120 140
287

288

289

290

291

292

293

294

295

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 6      RS = 43  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta



0 20 40 60 80 100 120 140
287

288

289

290

291

292

293

294

295

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 6      RS = 13  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta

0 20 40 60 80 100 120 140
287

288

289

290

291

292

293

294

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 6      RS = 0  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta

0 20 40 60 80 100 120 140 160 180
284

286

288

290

292

294

296

298

300

Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
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Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1852     Culv  
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Geom: Interim Existing Condition Geometry
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1786.8   Culv  
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
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Harvie Road Subdivision Base HEC-RAS       Plan:     1) Whiskey-Proposed Condition    3/16/2022 

Geom: Interim Existing Condition Geometry
River = Whiskey   Reach = 4      RS = 1690  

Station (m)

El
ev

at
io

n 
(m

)

Legend

WS Regional-Pr

WS 100 YR

WS 5 YR

Ground

Bank Sta



  

HEC-RAS  Plan: Whiskey-Proposed Condition
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)  
6 432     5 YR 5.29 293.40 293.99 293.99 294.16 0.013106 1.98 4.51 17.36 0.83
6 432     100 YR 15.58 293.40 294.50 294.62 0.005735 1.99 15.96 25.94 0.61
6 432     Regional-Pr 14.81 293.40 294.47 294.58 0.006109 2.01 14.99 25.56 0.63

6 420     5 YR 5.29 292.60 293.48 293.48 293.78 0.016781 2.61 2.74 5.77 0.96
6 420     100 YR 15.58 292.60 294.14 294.14 294.46 0.009800 3.05 10.94 20.09 0.82
6 420     Regional-Pr 14.81 292.60 294.12 294.12 294.43 0.009501 2.97 10.56 19.69 0.80

6 403     5 YR 5.29 292.70 293.41 293.50 0.006805 1.51 5.43 17.22 0.61
6 403     100 YR 15.58 292.70 294.03 294.11 0.002916 1.56 19.46 27.35 0.45
6 403     Regional-Pr 14.81 292.70 293.99 294.07 0.002993 1.56 18.51 26.99 0.45

6 381     5 YR 5.29 292.20 293.43 293.45 0.000683 0.72 12.64 17.96 0.21
6 381     100 YR 15.58 292.20 294.01 294.06 0.001180 1.24 25.03 29.69 0.30
6 381     Regional-Pr 14.81 292.20 293.98 294.03 0.001063 1.17 24.26 25.72 0.28

6 349     5 YR 5.29 292.30 293.07 293.07 293.36 0.016692 2.46 2.64 6.02 0.95
6 349     100 YR 15.58 292.30 293.66 293.66 293.95 0.009999 2.87 11.38 24.22 0.81
6 349     Regional-Pr 14.81 292.30 293.64 293.64 293.93 0.009868 2.82 10.86 23.37 0.80

6 328     5 YR 5.29 291.50 291.98 292.08 0.015324 1.78 4.99 14.75 0.86
6 328     100 YR 15.58 291.50 292.24 292.24 292.51 0.024105 3.03 9.14 17.93 1.16
6 328     Regional-Pr 14.81 291.50 292.21 292.21 292.48 0.024375 2.99 8.78 17.68 1.17

6 306     5 YR 5.29 291.00 291.52 291.51 291.69 0.017851 1.95 3.75 15.25 0.93
6 306     100 YR 15.58 291.00 291.85 291.84 292.07 0.013603 2.47 11.33 25.59 0.89
6 306     Regional-Pr 14.81 291.00 291.83 291.82 292.04 0.013442 2.42 10.94 25.36 0.88

6 290     5 YR 5.29 290.85 291.29 291.28 291.43 0.016290 1.73 3.94 14.31 0.87
6 290     100 YR 15.58 290.85 291.63 291.60 291.87 0.013959 2.41 9.35 17.31 0.90
6 290     Regional-Pr 14.81 290.85 291.67 291.86 0.010315 2.15 10.05 17.56 0.78

6 269     5 YR 5.29 290.70 291.10 291.17 0.008396 1.24 4.68 13.22 0.63
6 269     100 YR 15.58 290.70 291.35 291.29 291.58 0.013463 2.18 8.19 14.46 0.86
6 269     Regional-Pr 14.81 290.70 291.61 291.71 0.003820 1.45 12.07 15.55 0.49

6 249     5 YR 5.29 290.40 290.79 290.79 290.92 0.022706 1.60 3.60 16.55 0.97
6 249     100 YR 15.58 290.40 291.05 291.05 291.27 0.017677 2.18 9.03 23.64 0.95
6 249     Regional-Pr 14.81 290.40 291.62 291.65 0.001063 0.87 24.77 31.24 0.26

6 241     5 YR 1.05 290.10 290.40 290.40 290.48 0.028479 1.30 0.81 4.66 1.00
6 241     100 YR 1.34 290.10 290.43 290.43 290.53 0.025762 1.39 0.99 6.10 0.98
6 241     Regional-Pr 14.81 290.10 291.60 291.64 0.001502 1.19 24.45 28.89 0.32

6 134     5 YR 1.05 287.80 288.27 288.29 0.003073 0.62 2.22 8.65 0.36
6 134     100 YR 1.34 287.80 288.32 288.34 0.003213 0.68 2.64 9.58 0.37
6 134     Regional-Pr 14.81 287.80 291.62 291.62 0.000020 0.26 112.40 46.84 0.04

6 119     5 YR 1.05 287.80 288.20 288.08 288.23 0.004928 0.77 1.43 6.27 0.45
6 119     100 YR 1.34 287.80 288.24 288.11 288.27 0.005236 0.86 1.69 7.31 0.48
6 119     Regional-Pr 14.81 287.80 291.62 291.62 0.000018 0.25 128.68 62.17 0.04

6 86      5 YR 1.05 287.70 287.83 287.83 287.88 0.033212 1.01 1.05 10.22 1.00
6 86      100 YR 1.34 287.70 287.84 287.84 287.91 0.034807 1.11 1.21 10.67 1.04
6 86      Regional-Pr 14.81 287.70 291.62 291.62 0.000007 0.17 157.76 60.64 0.03

6 43      5 YR 1.05 287.30 287.64 287.64 0.000456 0.25 4.29 14.31 0.14
6 43      100 YR 1.34 287.30 287.69 287.69 0.000452 0.27 5.03 14.79 0.14
6 43      Regional-Pr 14.81 287.30 291.62 291.62 0.000006 0.16 184.95 101.52 0.02

6 13      5 YR 1.05 287.20 287.51 287.49 287.59 0.023149 1.29 0.81 4.08 0.92
6 13      100 YR 1.34 287.20 287.53 287.53 287.64 0.026619 1.47 0.91 4.32 1.00
6 13      Regional-Pr 14.81 287.20 291.62 291.62 0.000005 0.14 242.22 99.12 0.02

6 0       5 YR 1.05 287.00 287.32 287.37 0.011136 0.99 1.06 4.53 0.65
6 0       100 YR 1.34 287.00 287.42 287.46 0.006317 0.87 1.54 5.27 0.51
6 0       Regional-Pr 14.81 287.00 291.62 291.62 0.000002 0.10 338.31 125.91 0.01

4 1987    5 YR 2.04 285.98 286.47 286.47 286.61 0.024911 1.66 1.27 4.98 1.00
4 1987    100 YR 4.21 285.98 286.65 286.65 286.86 0.019919 2.05 2.20 5.62 0.97
4 1987    Regional-Pr 18.44 285.98 291.62 291.62 0.000001 0.08 426.11 140.05 0.01

4 1968    5 YR 2.04 285.50 286.29 286.34 0.005052 1.05 1.98 4.53 0.48
4 1968    100 YR 4.21 285.50 286.58 286.67 0.004335 1.33 3.41 5.28 0.48
4 1968    Regional-Pr 18.44 285.50 291.62 291.62 0.000001 0.08 436.52 138.93 0.01



HEC-RAS  Plan: Whiskey-Proposed Condition (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 1951    5 YR 2.04 285.39 286.00 286.00 286.17 0.025251 1.80 1.14 3.46 1.00
4 1951    100 YR 4.21 285.39 286.53 286.59 0.003774 1.09 3.92 6.78 0.44
4 1951    Regional-Pr 18.44 285.39 291.62 291.62 0.000001 0.08 429.62 128.06 0.01

4 1934    5 YR 2.04 285.01 285.67 285.70 0.004079 0.82 2.54 7.59 0.43
4 1934    100 YR 4.21 285.01 286.55 286.56 0.000229 0.44 12.02 15.27 0.12
4 1934    Regional-Pr 18.44 285.01 291.62 291.62 0.000001 0.08 435.02 123.30 0.01

4 1920    5 YR 2.04 284.82 285.61 285.45 285.65 0.004151 0.92 2.68 8.70 0.44
4 1920    100 YR 4.21 284.82 286.55 286.56 0.000201 0.43 17.17 26.09 0.12
4 1920    Regional-Pr 18.44 284.82 291.62 291.62 0.000001 0.08 443.31 128.96 0.01

4 1913    5 YR 2.04 285.07 285.46 285.46 285.58 0.023475 1.51 1.42 7.11 0.96
4 1913    100 YR 4.21 285.07 286.55 286.56 0.000125 0.34 22.22 34.38 0.09
4 1913    Regional-Pr 18.44 285.07 291.62 291.62 0.000001 0.09 437.99 133.73 0.01

4 1894    5 YR 2.04 284.38 285.39 285.40 0.000616 0.42 4.89 8.70 0.17
4 1894    100 YR 4.21 284.38 286.55 286.55 0.000032 0.20 34.33 45.46 0.05
4 1894    Regional-Pr 18.44 284.38 291.62 291.62 0.000001 0.08 484.66 154.31 0.01

4 1885    5 YR 2.04 284.40 285.37 285.39 0.001572 0.64 3.35 8.31 0.28
4 1885    100 YR 4.21 284.40 286.55 286.55 0.000028 0.19 43.86 56.74 0.05
4 1885    Regional-Pr 18.44 284.40 291.62 291.62 0.000001 0.08 493.76 154.02 0.01

4 1883    5 YR 2.04 284.51 285.23 285.12 285.33 0.011193 1.43 1.47 10.00 0.68
4 1883    100 YR 4.21 284.51 286.52 285.35 286.54 0.000432 0.69 6.36 55.64 0.17
4 1883    Regional-Pr 18.44 284.51 291.62 286.21 291.62 0.000001 0.07 492.93 151.03 0.01

4 1852    Culvert

4 1841    5 YR 2.04 284.15 285.11 284.61 285.13 0.000936 0.74 2.75 5.32 0.26
4 1841    100 YR 4.21 284.15 285.74 284.82 285.77 0.000611 0.87 4.82 14.14 0.23
4 1841    Regional-Pr 18.44 284.15 291.62 285.74 291.62 0.000001 0.08 456.16 174.95 0.01

4 1835    5 YR 2.04 284.14 285.10 285.12 0.001013 0.62 3.28 5.34 0.25
4 1835    100 YR 4.21 284.14 285.74 285.75 0.000470 0.56 7.48 7.88 0.18
4 1835    Regional-Pr 18.44 284.14 291.62 291.62 0.000001 0.10 339.13 141.21 0.01

4 1823    5 YR 2.04 284.12 285.08 285.10 0.000990 0.62 3.31 5.36 0.25
4 1823    100 YR 4.21 284.12 285.73 285.74 0.000452 0.55 7.59 7.93 0.18
4 1823    Regional-Pr 18.44 284.12 291.62 291.62 0.000001 0.10 314.15 135.42 0.01

4 1803    5 YR 2.04 284.09 285.07 285.09 0.000939 0.61 3.37 5.41 0.24
4 1803    100 YR 4.21 284.09 285.72 285.74 0.000425 0.54 7.76 8.02 0.18
4 1803    Regional-Pr 18.44 284.09 291.62 291.62 0.000002 0.11 273.87 127.82 0.01

4 1789    5 YR 2.64 284.07 285.03 284.61 285.06 0.001712 0.81 3.27 5.33 0.33
4 1789    100 YR 5.95 284.07 285.68 284.89 285.72 0.000843 0.82 7.25 6.78 0.25
4 1789    Regional-Pr 21.07 284.07 291.62 285.60 291.62 0.000002 0.13 284.52 128.18 0.02

4 1786.8  Culvert

4 1717    5 YR 2.64 280.78 281.06 281.06 281.18 0.024149 1.50 1.76 7.21 0.97
4 1717    100 YR 5.95 280.78 281.26 281.24 281.43 0.018447 1.81 3.28 11.64 0.92
4 1717    Regional-Pr 21.07 280.78 290.51 281.74 290.51 0.000000 0.06 860.31 139.44 0.01

4 1709    5 YR 2.64 280.33 280.85 280.91 0.007681 1.05 2.68 10.81 0.58
4 1709    100 YR 5.95 280.33 281.21 281.26 0.002921 1.04 7.24 15.25 0.40
4 1709    Regional-Pr 21.07 280.33 290.51 290.51 0.000000 0.06 878.81 139.95 0.01

4 1702    5 YR 2.64 280.17 280.63 280.59 280.73 0.015435 1.40 2.02 11.37 0.81
4 1702    100 YR 5.95 280.17 281.19 281.21 0.001130 0.75 13.75 28.52 0.26
4 1702    Regional-Pr 21.07 280.17 290.51 290.51 0.000000 0.06 914.91 140.94 0.01

4 1690    5 YR 2.64 279.87 280.57 280.59 0.001877 0.64 4.51 17.72 0.30
4 1690    100 YR 5.95 279.87 281.19 281.20 0.000349 0.48 19.41 32.82 0.15
4 1690    Regional-Pr 21.07 279.87 290.51 290.51 0.000000 0.05 960.62 146.53 0.01

4 1680    5 YR 2.64 279.78 280.55 280.56 0.000679 0.50 6.77 14.36 0.19
4 1680    100 YR 5.95 279.78 281.18 281.19 0.000229 0.45 26.20 48.51 0.13
4 1680    Regional-Pr 21.07 279.78 290.51 290.51 0.000000 0.06 872.24 176.12 0.01

4 1668    5 YR 3.30 279.49 280.54 279.99 280.54 0.000445 0.48 9.57 23.79 0.16
4 1668    100 YR 7.23 279.49 281.17 280.16 281.18 0.000308 0.57 17.57 27.94 0.15
4 1668    Regional-Pr 23.43 279.49 290.51 280.59 290.51 0.000001 0.09 810.81 213.94 0.01



HEC-RAS  Plan: Whiskey-Proposed Condition (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 1649    Culvert

4 1631    5 YR 3.30 278.00 279.00 278.46 279.02 0.001405 0.76 5.58 24.12 0.26
4 1631    100 YR 7.23 278.00 279.18 278.76 279.25 0.003184 1.30 7.53 25.12 0.40
4 1631    Regional-Pr 23.43 278.00 280.74 279.39 280.80 0.001049 1.35 24.19 61.76 0.26

4 1619    5 YR 3.30 278.27 278.93 278.75 278.98 0.004139 1.07 4.74 19.50 0.46
4 1619    100 YR 7.23 278.27 279.12 278.99 279.20 0.005130 1.45 8.58 21.04 0.54
4 1619    Regional-Pr 23.43 278.27 280.74 280.75 0.000301 0.76 75.37 62.90 0.16

4 1580    5 YR 3.30 278.11 278.50 278.50 278.64 0.021521 1.66 2.19 9.96 0.96
4 1580    100 YR 7.23 278.11 278.72 278.71 278.87 0.013478 1.88 5.50 18.51 0.83
4 1580    Regional-Pr 23.43 278.11 280.74 280.74 0.000148 0.57 89.87 57.21 0.11

4 1545    5 YR 3.30 277.06 278.05 278.08 0.001506 0.82 4.31 6.25 0.29
4 1545    100 YR 7.23 277.06 278.73 278.76 0.000674 0.83 13.72 20.80 0.22
4 1545    Regional-Pr 23.43 277.06 280.73 280.74 0.000129 0.64 80.88 44.15 0.11

4 1514    5 YR 3.30 277.16 278.04 278.05 0.000617 0.54 6.83 10.08 0.19
4 1514    100 YR 7.23 277.16 278.74 278.75 0.000211 0.48 27.97 38.74 0.12
4 1514    Regional-Pr 23.43 277.16 280.73 280.73 0.000048 0.40 124.55 57.27 0.07

4 1487    5 YR 3.30 276.96 278.04 278.04 0.000102 0.25 13.99 17.89 0.08
4 1487    100 YR 7.23 276.96 278.74 278.74 0.000069 0.30 33.79 34.67 0.07
4 1487    Regional-Pr 23.43 276.96 280.73 280.73 0.000030 0.33 127.78 56.91 0.05

4 1481    5 YR 3.63 276.96 278.02 277.34 278.03 0.000539 0.58 6.35 14.78 0.19
4 1481    100 YR 8.21 276.96 278.70 277.58 278.73 0.000483 0.77 10.90 28.22 0.19
4 1481    Regional-Pr 23.76 276.96 280.73 278.16 280.73 0.000049 0.42 131.25 77.32 0.07

4 1470    Culvert

4 1459    5 YR 3.63 276.78 277.11 277.11 277.26 0.022268 1.75 2.08 29.15 0.99
4 1459    100 YR 8.21 276.78 277.33 277.33 277.61 0.019324 2.32 3.53 29.56 1.00
4 1459    Regional-Pr 23.76 276.78 277.90 277.90 278.45 0.014982 3.29 7.22 31.60 1.00

4 1452    5 YR 3.63 276.68 276.96 277.05 0.017395 1.36 2.69 10.38 0.84
4 1452    100 YR 8.21 276.68 277.12 277.10 277.30 0.017716 1.89 4.43 10.74 0.92
4 1452    Regional-Pr 23.76 276.68 277.55 277.52 277.92 0.014555 2.72 9.20 11.67 0.94

4 1427    5 YR 3.63 276.39 276.71 276.76 0.007515 0.98 3.73 12.38 0.57
4 1427    100 YR 8.21 276.39 276.93 277.01 0.006114 1.27 6.50 12.52 0.56
4 1427    Regional-Pr 23.76 276.39 277.44 277.62 0.005383 1.87 12.92 12.85 0.59

4 1403    5 YR 3.63 275.99 276.36 276.34 276.48 0.018871 1.52 2.47 9.25 0.89
4 1403    100 YR 8.21 275.99 276.54 276.54 276.76 0.019317 2.10 4.22 10.53 0.98
4 1403    Regional-Pr 23.76 275.99 277.00 277.00 277.39 0.014923 2.90 9.80 13.84 0.96

4 1367    5 YR 3.63 275.68 275.94 275.99 0.009402 0.94 3.90 16.75 0.61
4 1367    100 YR 8.21 275.68 276.09 276.18 0.009669 1.31 6.46 17.71 0.67
4 1367    Regional-Pr 23.76 275.68 276.41 276.62 0.010345 2.03 12.55 19.80 0.77

4 1303    5 YR 3.63 274.70 275.00 275.00 275.12 0.020658 1.57 2.70 13.02 0.93
4 1303    100 YR 8.21 274.70 275.18 275.18 275.35 0.017172 1.98 5.44 16.92 0.92
4 1303    Regional-Pr 23.76 274.70 275.54 275.54 275.82 0.014950 2.70 13.35 24.57 0.95

4 1252    5 YR 3.63 273.80 274.02 273.97 274.07 0.010557 0.95 4.09 19.37 0.64
4 1252    100 YR 8.21 273.80 274.09 274.09 274.22 0.024107 1.68 5.26 19.72 1.01
4 1252    Regional-Pr 23.76 273.80 274.37 274.37 274.64 0.019458 2.39 11.05 21.42 1.01

4 1220    5 YR 3.63 273.30 273.47 273.47 273.55 0.027935 1.28 3.21 21.37 0.99
4 1220    100 YR 8.21 273.30 273.86 273.89 0.002226 0.80 12.35 24.73 0.34
4 1220    Regional-Pr 23.76 273.30 274.32 274.39 0.002329 1.22 24.34 27.48 0.39

4 1173    5 YR 3.63 272.40 273.25 273.25 0.000435 0.41 12.95 29.75 0.16
4 1173    100 YR 8.21 272.40 273.86 273.86 0.000168 0.39 33.93 37.35 0.11
4 1173    Regional-Pr 23.76 272.40 274.32 274.34 0.000434 0.76 52.39 44.54 0.18

4 1160    5 YR 3.74 272.40 273.21 272.84 273.23 0.001345 0.67 5.59 13.92 0.27
4 1160    100 YR 8.45 272.40 273.85 273.04 273.86 0.000298 0.49 28.53 45.14 0.14
4 1160    Regional-Pr 24.48 272.40 274.30 273.50 274.33 0.000584 0.85 53.16 61.76 0.21

4 1129    Culvert

4 1100    5 YR 3.86 271.20 271.62 271.62 271.81 0.022361 1.96 1.97 25.25 1.01
4 1100    100 YR 8.71 271.20 271.89 271.89 272.23 0.018459 2.56 3.40 29.43 1.01



HEC-RAS  Plan: Whiskey-Proposed Condition (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 1100    Regional-Pr 24.81 271.20 272.56 272.56 273.23 0.014360 3.61 6.88 39.50 1.00

4 1094    5 YR 3.86 271.00 271.50 271.50 271.58 0.015128 1.57 4.96 30.56 0.82
4 1094    100 YR 8.71 271.00 271.61 271.61 271.72 0.018643 2.08 8.48 32.62 0.96
4 1094    Regional-Pr 24.81 271.00 271.86 271.83 272.04 0.020505 2.87 16.95 35.87 1.07

4 1039    5 YR 3.86 270.10 270.55 270.55 270.62 0.011152 1.33 4.89 36.51 0.71
4 1039    100 YR 8.71 270.10 270.67 270.67 270.77 0.012887 1.72 9.64 43.47 0.80
4 1039    Regional-Pr 24.81 270.10 270.89 270.89 271.05 0.015507 2.44 21.50 62.05 0.93

4 1011    5 YR 3.86 269.10 269.82 269.94 0.009746 1.59 2.56 5.97 0.69
4 1011    100 YR 8.71 269.10 270.12 270.12 270.28 0.008096 1.95 7.88 35.25 0.68
4 1011    Regional-Pr 24.81 269.10 270.48 270.48 270.63 0.007033 2.31 27.57 82.36 0.67

4 959     5 YR 3.86 268.80 269.04 269.04 269.11 0.030640 1.35 4.11 30.98 1.04
4 959     100 YR 8.71 268.80 269.14 269.14 269.24 0.027351 1.74 7.49 35.31 1.06
4 959     Regional-Pr 24.81 268.80 269.36 269.36 269.54 0.023080 2.37 16.97 54.25 1.08

4 906     5 YR 3.86 267.80 268.08 268.12 0.009536 0.88 4.48 23.04 0.60
4 906     100 YR 8.71 267.80 268.33 268.37 0.003135 0.84 13.02 48.80 0.39
4 906     Regional-Pr 24.81 267.80 268.78 268.81 0.001555 0.93 40.80 66.75 0.31

4 858     5 YR 3.86 267.20 268.10 268.10 0.000034 0.14 39.97 61.27 0.05
4 858     100 YR 8.71 267.20 268.35 268.35 0.000070 0.23 55.30 66.94 0.07
4 858     Regional-Pr 24.81 267.20 268.78 268.79 0.000161 0.43 86.70 73.51 0.11

4 827     5 YR 3.86 267.20 268.10 268.10 0.000017 0.09 51.65 105.05 0.03
4 827     100 YR 8.71 267.20 268.35 268.35 0.000025 0.13 78.44 118.03 0.04
4 827     Regional-Pr 24.81 267.20 268.78 268.79 0.000040 0.21 135.03 147.89 0.05

4 786     5 YR 3.86 267.06 268.08 267.50 268.10 0.000690 0.64 6.92 9.26 0.21
4 786     100 YR 8.71 267.06 268.28 267.75 268.34 0.001753 1.16 8.84 10.21 0.34
4 786     Regional-Pr 24.81 267.06 268.78 268.30 268.79 0.000035 0.21 111.62 87.58 0.05

4 737     5 YR 3.86 267.30 268.01 267.68 268.04 0.001966 0.85 5.24 9.55 0.33
4 737     100 YR 8.71 267.30 268.30 267.91 268.31 0.000114 0.26 37.41 63.61 0.08
4 737     Regional-Pr 24.81 267.30 268.77 268.30 268.78 0.000132 0.36 67.62 64.64 0.10

4 683     5 YR 3.86 267.30 267.88 267.63 267.92 0.002797 0.87 4.65 9.86 0.38
4 683     100 YR 8.71 267.30 268.22 267.84 268.28 0.002529 1.15 8.24 11.44 0.39
4 683     Regional-Pr 24.81 267.30 268.31 268.31 268.72 0.014491 2.93 9.29 11.96 0.95

4 635     5 YR 3.86 267.10 267.76 267.48 267.79 0.002423 0.87 4.71 9.32 0.36
4 635     100 YR 8.71 267.10 268.10 267.70 268.16 0.002434 1.18 8.17 11.16 0.39
4 635     Regional-Pr 24.81 267.10 268.49 268.10 268.49 0.000102 0.30 70.88 61.76 0.08

4 590     5 YR 3.86 267.00 267.59 267.39 267.65 0.004420 1.07 3.72 8.05 0.47
4 590     100 YR 8.71 267.00 267.93 267.62 268.02 0.003848 1.40 6.69 9.42 0.48
4 590     Regional-Pr 24.81 267.00 268.48 268.10 268.49 0.000076 0.27 82.05 72.12 0.07

4 562     5 YR 3.86 266.80 267.52 267.24 267.56 0.002235 0.82 4.90 9.89 0.34
4 562     100 YR 8.71 266.80 267.88 267.45 267.94 0.001999 1.07 8.85 11.93 0.35
4 562     Regional-Pr 24.81 266.80 268.48 267.92 268.49 0.000092 0.32 80.84 79.08 0.08

4 521     5 YR 3.86 266.70 267.39 267.10 267.43 0.002561 0.91 4.44 8.30 0.37
4 521     100 YR 8.71 266.70 267.74 267.34 267.82 0.002564 1.24 7.68 9.91 0.40
4 521     Regional-Pr 24.81 266.70 268.43 267.87 268.47 0.000923 1.06 30.83 39.43 0.26

4 482     5 YR 3.86 266.70 267.32 267.04 267.36 0.002384 0.85 4.76 9.21 0.36
4 482     100 YR 8.71 266.70 267.69 267.26 267.75 0.002176 1.12 8.36 10.48 0.37
4 482     Regional-Pr 24.81 266.70 268.41 267.72 268.45 0.000768 0.97 32.75 39.64 0.24

4 447     5 YR 3.86 266.58 267.27 266.90 267.29 0.001431 0.70 5.68 9.85 0.28
4 447     100 YR 8.71 266.58 267.64 267.11 267.68 0.001483 0.96 9.59 11.27 0.31
4 447     Regional-Pr 24.81 266.58 268.39 267.58 268.42 0.000697 0.95 33.48 40.13 0.23

4 408     5 YR 3.86 266.49 267.18 267.22 0.002550 0.86 4.57 8.81 0.36
4 408     100 YR 8.71 266.49 267.54 267.61 0.002343 1.15 8.04 10.31 0.38
4 408     Regional-Pr 24.81 266.49 268.30 268.38 0.001504 1.37 24.79 39.43 0.33

4 372     5 YR 3.86 266.25 267.13 267.15 0.001121 0.71 5.80 8.98 0.26
4 372     100 YR 8.71 266.25 267.49 267.54 0.001468 1.05 9.31 10.74 0.31
4 372     Regional-Pr 24.81 266.25 268.25 268.33 0.001333 1.40 25.67 38.08 0.32

4 321     5 YR 3.86 266.10 267.05 267.09 0.001633 0.86 4.94 7.72 0.31
4 321     100 YR 8.71 266.10 267.34 267.44 0.002741 1.38 7.41 8.92 0.42



HEC-RAS  Plan: Whiskey-Proposed Condition (Continued)
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)  
4 321     Regional-Pr 24.81 266.10 267.93 268.19 0.004753 2.41 13.47 14.86 0.59

4 285     5 YR 3.86 266.30 266.97 267.01 0.003036 0.94 5.66 18.19 0.40
4 285     100 YR 8.71 266.30 267.28 267.33 0.002502 1.14 12.52 26.70 0.39
4 285     Regional-Pr 24.81 266.30 268.03 268.06 0.001063 1.12 51.81 78.89 0.28

4 249     5 YR 3.86 266.10 266.58 266.58 266.76 0.023800 1.84 2.10 6.18 1.01
4 249     100 YR 8.71 266.10 266.83 266.83 267.11 0.020200 2.34 3.74 7.04 1.00
4 249     Regional-Pr 24.81 266.10 267.40 267.40 267.92 0.014891 3.22 8.28 9.04 0.97

4 210     5 YR 3.86 264.50 265.03 265.03 265.21 0.022902 1.92 2.01 5.57 1.01
4 210     100 YR 8.71 264.50 265.30 265.30 265.60 0.017773 2.45 3.73 6.87 0.97
4 210     Regional-Pr 24.81 264.50 265.92 265.92 266.45 0.013369 3.33 8.86 9.66 0.94

4 181     5 YR 3.86 263.10 263.71 263.82 0.008705 1.48 2.68 5.83 0.66
4 181     100 YR 8.71 263.10 263.92 263.87 264.20 0.014051 2.36 3.96 6.51 0.88
4 181     Regional-Pr 24.81 263.10 264.50 264.50 265.10 0.014399 3.53 8.32 8.44 0.98

4 145     5 YR 3.86 262.90 263.21 263.21 263.31 0.025686 1.42 2.72 12.85 0.99
4 145     100 YR 8.71 262.90 263.36 263.36 263.52 0.022762 1.77 4.95 16.79 1.00
4 145     Regional-Pr 24.81 262.90 263.69 263.69 263.97 0.016645 2.41 11.48 22.85 0.96

4 95      5 YR 3.86 261.70 261.94 261.94 262.01 0.026448 1.23 3.65 26.59 0.96
4 95      100 YR 8.71 261.70 262.04 262.04 262.16 0.023574 1.61 6.62 30.20 0.99
4 95      Regional-Pr 24.81 261.70 262.29 262.29 262.47 0.016508 2.09 16.91 47.80 0.92

4 64      5 YR 3.86 260.20 260.46 260.46 260.57 0.027864 1.42 2.71 13.55 1.02
4 64      100 YR 8.71 260.20 260.61 260.61 260.77 0.023828 1.74 5.00 16.45 1.01
4 64      Regional-Pr 24.81 260.20 260.92 260.92 261.21 0.019010 2.38 10.49 19.22 1.00

4 0       5 YR 3.86 259.35 259.92 259.92 0.000652 0.39 10.52 25.42 0.18
4 0       100 YR 8.71 259.35 260.25 260.26 0.000521 0.49 19.48 28.25 0.18
4 0       Regional-Pr 24.81 259.35 260.50 260.55 0.001656 1.05 26.81 30.77 0.33
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