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Agenda
� Status Update

� Review of Alternatives

� Wakefield Road Bridge Alternatives

� Culvert at the intersection of Porter Creek Road and � Culvert at the intersection of Porter Creek Road and 
South Bank Road

� Dunlap Road Bridge Expansion

� Sediment Removal in Main Channel Downstream of 
Wakefield Road Bridge

� Preventing Backflow through Highway 12 Culverts

� Questions and Discussion – Next Steps



Study Reach – Porter to Elma

Wakefield Road to Porter Creek Road



Scope of Work

Task 1 – Project Coordination and Outreach

Task 2 – Hydraulic Modeling and Analysis

Task 3 –Engineering Design and PS&E Documents for Bridge

Task 4 – Geotechnical Engineering Services for Bridge

Task 5 – Critical Areas Review / Permitting Strategy for 
Bridge

Task 6 –Development and Evaluation of Additional Flood 
Mitigation Alternatives for Porter to Elma Reach



Task 1 – Project Coordination and Outreach

Kickoff Meeting (May 1, 2014)

Existing Conditions Analysis and Preliminary 
Bridge Alternatives

Wakefield Road Bridge Design Alternative 
Analysis Presentation 

Additional Flood Mitigation Alternatives 
Development Meeting

Alternatives Analysis Presentation and Review



Task 2 – Hydraulic Modeling and Analysis

Bathymetric Survey (completed)

Hydraulic Model Development (completed)

Model Calibration (completed)Model Calibration (completed)

Existing Conditions Analysis (completed)

Evaluation of Wakefield Road Bridge Alternatives 
(completed)

Evaluation of other Flood Mitigation Alternatives  
(completed)



Hydraulic Modeling and Analysis – Study Reach



Hydraulic Modeling and Analysis - Calibration

Table 1: Calibration Results – Low Flows and December 2007 Flood



Wakefield Road Bridge Alternatives Evaluated

� Wakefield Road Bridge Alternatives

� 900 foot Wide Overflow Bridge on Wakefield Road

� 1300 foot Wide Overflow Bridge on Wakefield Road

� 3600 foot Wide Overflow Bridge on Wakefield Road

� 1250 foot  Wide South Overflow Bridge on Wakefield Road� 1250 foot  Wide South Overflow Bridge on Wakefield Road

� Widen Main Channel Bridge

� Widen Bridge and Raise Wakefield Road

� Existing Conditions

� 900 foot Wide Overflow Bridge

� 1300 foot Wide Overflow Bridge



Evaluation of Wakefield Road Bridge Alternatives

Table 2: Flow Rates and Frequency of Overtopping at Wakefield Road



Evaluation of Wakefield Road Bridge Alternatives

Table 3: Upstream and Downstream Water Levels Associated with Bridge Alternatives



Water Surface Elevation Benefits of 900 foot wide 

Overflow Bridge

Conclusion: Limited reductions in upstream flooding from 

any of the bridge widening alternatives.  Overtopping 

frequency only reduced from 25-year to 40-year with 900 

foot wide overflow bridge.



Evaluation of Wakefield Road Bridge Alternatives

Table 4: Upstream and Downstream Water Levels with Bridge/Road Raise Alternatives

Conclusion: A 900-foot wide bridge together with raising Wakefield Road 

could prevent overtopping and not increase upstream water levels.  The 

cost, however, would be significantly higher than bridge widening alone.



Task 6 –Development and Evaluation of Additional 

Flood Mitigation Alternatives for Porter to Elma Reach

� Culvert at the intersection of Porter Creek 
Road and South Bank Road

� Dunlap Road Bridge Expansion

� Sediment Removal in Main Channel 
Downstream of Wakefield Road Bridge

� Preventing Backflow through Highway 12 
Culverts



New culvert at the 

intersection of 

Porter Creek Road 

and South Bank 

Road



Culvert at the intersection of Porter Creek Road 

and South Bank Road

Table 5: Hydraulic Model Data at Proposed Culvert Location at the Intersection of Porter 

Creek Road and South Bank Road

Conclusion: Culvert could probably provide enough capacity to pass the 

10-year to 20-year flood event but would require a bridge to pass larger 

flows.  South Bank Road would still overtop south of intersection.



Widening of Existing 

Dunlap Road Bridge

Conclusion: Currently flows 

break out of side channel and 

overflow east-west portion of 

Dunlap Road at about a 2-year 

flood.  The project would reduce 

water levels slightly at but would 

not significantly affect the 

ferquency of overflows.



Sediment Removal in Main Channel Downstream of 

Wakefield Road Bridge

Conclusion: Only minor water 
level reductions from removal 
of the in channel sediment 
islandChannel profile pre- and post-removal

Existing bathymetric surface Bathymetric surface with 
sediment removed



Main Channel Sediment Removal 
(Water surface elevation differences in 2-year event)



Preventing Backflow through Highway 12 Culverts

Conclusion: Flooding from the Chehalis River through 

existing culverts could be reduced.  Would still see some 

flooding due to local runoff (not included in this map) .



Questions ?

Larry Karpack

Watershed Science & Engineering 

(206) 521-3000

larry@watershedse.com


