
Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

i

Wiley Slough Estuarine 
Restoration Design Report 

 
Final 

Version 3.1 
Submitted to the  

Washington Department of Fish & Wildlife 
By  

The Wiley Slough Design Team 

June 2005 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

ii

Acknowledgements 
Authors 

Steve R Hinton, SRSC 

Jeff Blank, HDR 

Aaron McKain, GeoEngineers,Inc.  

Greg Hood, SRSC 

Brian Williams, WDFW 

Contributors 

Kevin Coulton, HDR 

Bob Boutinou, LBS, Inc 

Bob Wariner, WDFW 

Ben Perkowski, SWC 

Larry Wasserman, SRSC 

Shirley Solomon, SWC 

Lora Leschner, WDFW 

John Garrett, WDFW 

Randy Carmen, WDFW 

Bob Bernard, WDFW 

Curtis Tanner, USFWS 

Ed Conner, SCL 

Funding provided by; 

Seattle City Light 

Salmon Recovery Funding Board 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

iii

Table of Contents 
Chapter I - Overview 

Introduction……………………………………………………… 1 

 
Genesis of this project……………………………………………………. 1        

 
Project Background………………………………………………. 3 

 
Overview………………………………………………………………… 3 

Site History………………………………………………………………. 4  

Project History…………………………………………………………… 7 

Project Stakeholders……………………………………………………… 8 

 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

iv

Goals & Objectives…………………………………………….…8 

Primary Goal…………………………………………………………….. 8 

Primary Objectives………………………………………………………. 9 

Secondary Objectives……………………………………………………. 9  

 
Chapter II - Baseline Condition 

Site characterization……………………………………………. 10 

Ownership & Land Use…………………………………………………. 10 

Topography……………………………………………………………... 15 

Hydrology………………………………………………………………… 18 

Hydraulic Setting…………………………………….. 18 
Tidal Characteristics……………………….…………. 18 
Groundwater Conditions……………………………... 23 

Soils…………………………………………………………………….. 25 

Subsurface Conditions……………………………….. 25 
Geology………………………………………………… 27 

Vegetation……………………………………………………………… 27 

Native Species…………………………………………. 27 
Invasive Species…………………………………........... 28 

Fisheries………………………………………………………………….. 29 

Wildlife Habitat………………………………………………………… 36 

Infrastructure…………………………………………………………… 37 

Drainage………………………………………….......................................... 38 

Drainage Network……………………………………… 39 
Historic Wiley Slough………………………………….. 40 
Pump Station…………………………………………… 41 
Tide Gates……………………………………………… 41 

 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

v

Chapter III - Design Considerations & Criteria 
 

Levee Setback & Deconstruction………………………………......44 

Design Development…………………………………………………….. 44 

Element Goal ………………………………………….. 44 
Constraints…………………………………………….. 45 
Criteria………………………………………………… 45 
Proposed Actions……………………………………… 45 
Uncertainties…………………………………………… 45 
Summary Statistics…………………………………….. 46 

Element Evaluation………………………………………………………. 47 

Geotechnical Field Explorations………...…………….........47 
Surface Hydrology…………………………………………. 47 
Topographic and Bathymetric Data……………………….. 48 
Model Selection……………………………………………. 48 
Model Boundary Conditions………………………………. 49 
Existing Conditions Models……………………………….. 51 
Model Verification…………………………………………. 51 

 
Tidegate Relocation……………………………………………… 55 

 
Design Development…………………………………………………… 55 

Element Goal………………………………………… 55 
Constraints…………………………………………… 55 
Criteria……………………………………………….. 55 
Evaluated Actions……………………………………. 55 
Uncertainties…………………………………………. 56 

Element Evaluation……………………………………………………… 56 

Conveyance…………………………………………… 57 
 

Agricultural Drainage…………………………………….  57 

 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

vi

Development…………………………………………………………….. 57 

Element Goal…………………………………………. 57 
Constraints……………………………………………. 57 
Criteria………………………………………………… 57 
Actions Evaluated …………………………………….. 57 
Summary Statistics……………………………………. 58 
Uncertainties…………………………………………. 58 

Evaluation……………………………………………………………….. 58  

Hydraulic Performance for Agricultural Drainage…..………58 
Conveyance at Flood flows……….…………………............58 
Sediment potential at the new tidegate…………….…...........63 
Sediment Potential with Additional Tidal Prism…………….67 

 
Channel Reconnections & Borrow Pit Management………………. 69 

 
Design Development……………………………………………………. 69 

Element Goals………………………………………… 69 
Constraints…………………………………………… 69 
Criteria……………………………………………….. 69 
Actions Evaluated…………………………………….. 69 
Summary Statistics…………………………………… 70 
Uncertainties…………………………………………. 70 

Element Evaluation……………………………………………………… 70 

Distributary Slough Connection……………………. 70 
Borrow Ditches……………………………………….. 72 
Localized Channel Excavations…………………….. 74 

 
Headquarters Infrastructure-Boat Ramp…………………  74 

 
Design Development……………………………………………………… 74 

Element Goals……………………………………….. 74 
Constraints…………………………………………… 74 
Criteria…………………………………………………. 74 
Actions Evaluated……………………………………… 74 
Uncertainties…………………………………………… 75 

Element Evaluation……………………………………………………… 75 

Boat Ramp Area…………………………………….. 75 
 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

vii

Headquarters Infrastructure-Public Access………………  79 

 
Design Development……………………………………………………. 79 

Element Goals…………………………………………. 79 
Constraints ……………………………………………. 79 
Criteria………………………………………………… 80 
Actions Evaluated …………………………………… 80 
Uncertainties…………………………………………… 81 

Evaluation……………………………………………………………… 81 

 
Headquarters Infrastructure-Parking Facilities…………  82 

 
Design Developments……………………………………………………. 82 

Element Goals………………………………………. 82 
Constraints ……………………………………………. 82 
Criteria………………………………………………… 82 
Actions Evaluated …………………………………….. 83 
Uncertainties…………………………………………… 83 

 
Headquarter Infrastructure-Roadway improvements……  83 

 
Design Developments…………………………………………………… 83 

Element Goals………………………………………….. 83  
Constraints …………………………………………… 83 
Criteria……………………………………………….. 83 
Actions Evaluated ……………………………………. 84 
Uncertainties………………………………………….. 84 

 

Chapter IV – Recommended Actions 
Levee Setback & Deconstruction…………………………85  

 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

viii

General Considerations………………………………………………… 86 

New Levee Construction………………………………………………….. 87 

Top Crest Width……………………………………….. 88 
Design Elevation………………………………………. 89 
Slope Stability…………………………………………. 89  
Settlement……………………………………………… 90 
Seepage………………………………………………… 90 
Seismic Design………………………………………… 91 
Foundation Preparation………………………………… 91 
Cutoff Trench Excavation……………………………… 92 
Levee and Cutoff Trench Material ………………….. 93 
Placement and Compaction……………………………. 93 
Erosion Protection……………………………………… 94 

Levee Removal…………………………………………………………… 94 

Levee Retention and Augmentation……………………………………… 95 

Vegetation management………………………………………………… 98 

Native Plant Restoration……………………………… 98 
Invasive Species Management……………………….. 100 

 
Tide Gates Relocation………………………………………… 102 

 
General…………………………………………………………….….. 102 

Type & Location………………………………………………………. 103 

Tide Gates and Pipes…………………………………… 103 
Construction……………………………………………………………………103 

Dewatering…………………………………………….. 103 
Excavation and Slopes…………………………………. 104 
Temporary Cut Slopes…………………………………. 104 
Permanent Cut Slopes………………………………….. 104 
Seepage………………………………………………… 104 
Sub-grade Stabilization………………………………… 105 
Buoyancy Forces………………………………………. 106 
Compaction…………………………………………….. 106 
Bedding………………………………………………… 106 
Settlement…………………………………………… 106 
Erosion Protection……………………………………… 107 

. 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

ix

Agricultural Drainage…………………………………….  107 

 
Drainage Infrastructure: In System Capacity…………………………… 107 

Drainage Infrastructure: Conveyance…………………………………… 109 

Drainage Infrastructure: Pump Station………………………………… 110 

.. 
Channel Reconnections & Borrow Pit Management……  110 

 
Distributary Development………………………………………………… 110 

Borrow Ditches…………………………………………………………… 111 

Local Channel Excavations……………………………………………… 112 

 
Headquarters Infrastructure-Boat Ramp…………………  114 

 
Boat Ramp……………………………………………………………… 114 

Boat Moorage Facility…………………………………………………… 114 

 
Headquarters Infrastructure-Public Access……………….  115 

 
Waterfowl Hunting……………………………………………………… 115 

Pheasant Hunting……………………………………………………… 116 

Watchable Wildlife……………………………………………………… 116 

Trails……………………………………………………………………. 116 

 
Headquarters Infrastructure-Parking Areas………………  118 

 
East Parking Lot………………………………………………………... 118 

West Parking Lot………………………………………………………… 119 

 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

x

Chapter V - Implementation 
Sequencing…………………………………………………. ……120 

Public Comment………………………………………………………… 120 

Agency Concurrence & Permitting……………………………………… 120  

Funding…………………………………………………………………. 121 

Contracting……………………………………………………………… 123 

 
Estimated Costs…………………………………………  123 

 
Cost Estimate……………………………………………………………. 123 

Cost Assumptions……………………………………………………….. 125 

Opportunities To Reduce Costs…………………………………………. 125 

Uncertainties……………………………………………………………. 126 

 
Monitoring……………………………………………….  127 

 

Maintenance……………………………………………...  130 

 
Proposed Schedule……………………………………….  131 

 

 
Appendix A Boring Logs    
Appendix B Geotechnical Report 
Appendix C Public Outreach  
Appendix D LBS Report 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

xi

 
 

FIGURES 
Chapter 1 

Figure 1.0. Wiley Slough Project Location……………………………………… 2 
Figure 1.1. Detail of 1889 US Coast and Geodetic Survey map………………... 5 
Figure 1.2. Wiley Slough Circa 1937……………………………………………. 6 
Figure 1.3. Change in tidal channel platform from 1956  
           (prior to dike construction) to 2000………………………………………. 7 

 

Chapter 2 

 
Figure. 2.1. Wylie Slough: Overall Vehicle Usage…………………………….. 12  
Figure. 2.2.  Wylie Slough: Usage by vehicle type………………………………. 12 
Figure. 2.3. Wylie Slough Seasonal Usage (Fall 2003-Fall 2004)……………… 13 
Figure. 2.4. Wylie Slough: Vehicle Usage Fall 2003…………………………... 13 
Figure. 2.5. Wylie Slough: Vehicle Usage Winter 2004……………………….. 14 
Figure. 2.6. Wylie Slough: Vehicle Usage Spring 2004………………………... 14 
Figure. 2.7.  Wiley Slough: Vehicle Usage Summer 2004……………………… 15 
Figure 2.8. LIDAR imagery of the Wiley Slough project site…………………… 17 
Figure 2.9. Locations of tide gauges use for representative tidal cycles………… 19 
Figure 2.10. Representative Diurnal Tide Cycle @ Wiley Slough Tidegate……. 20 
Figure 2.11. Predicted Spring-Neap Tide Cycle for Wiley Slough……………… 21 
Figure 2.12. Synthetic 10-yr Flood Tide Cycle for Wiley Slough……………….. 22  
Figure 2.13. Groundwater Well Locations……………………………………….. 24 
Figure 2.14. Representative Seasonal Groundwater Signal (Autumn)…………… 24 
Figure 2.16. NRCS Surfical Soil Classifications of Site…………………………. 26 
Figure 2.17. Boring and test pit locations………………………………………… 27 
Figure 2.18. Wiley Slough vicinity sampling sites……………………………… 31 
Figure 2.19.  Salmonids found above and below the Wiley Slough tidegate,  
           as average fish density, 1995 and 2004………………… ……………….. 31 
Figure 2.20. Chinook catch in Freshwater Slough  
           main channel adjacent to Wiley Slough…………………………………. 32 
Figure 2.22. Chinook catch in Freshwater Slough  
           near the historic bifurcation of Wiley Slough…………………………….. 33 
Figure 2.23. Chinook catch in Teal Slough marsh……………………………….. 33 
Figure 2.24.  Chinook catch in Wiley Slough below the tidegate……………….. 34 
Figure 2.25.  Chinook catch in Wiley Slough above the tidegate………………... 35 
Figure 2.26.  Average species richness by month………………………………… 36 
Figure 2.27. Headquarters Infrastructure (Western Portion)……………………… 38 
Figure 2.28. Wiley Slough Drainage Network…………………………………… 40 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

xii

Figure 2.29. Longitudinal Profile of Historic Wiley Slough Channel 
            inside the Levee…………………………………………………………… 41 
Figure 2.30. Flow sampling stations………………………………………………. 43 
 
 
 

Chapter 3 

 
Figure 3.1. Locations of cross-sectional data used to refine model…………… 50 
Figure 3.2. Measured water levels at Freshwater Slough  
           side of the spur dike. 1 year flow regime………………………………. 51 
Figure 3.3. Modeled effect of spur dike during a 10 year flood event………… 52 
Figure 3.4. Channel evolution schematic……………………………………… 53 
Figure 3.5. Channel equilibrium as predicted by reference marsh regression… 54 
Figure 3.6. Longitudinal data collected by SFEG of  
           Field conditions in Wiley Slough………………………………………. 56 
Figure 3.7. Spur dike removal options………………………………………….. 60 
Figure 3.8. Measured Effect of the Spur Dike during a one year event………… 62 
Figure 3.9. Modeled Affect of Spur Dike during  a 10-yr Flood Event………… 63   
Figure 3.10. Hjulstrom Diagram………………………………………………… 65 
Figure 3.11. Estimated Velocity in Backwater area of Wiley  
           Slough during Long-Term Geomorphic Conditions…………………….. 66 
Figure 3.12. Estimated Velocity in Backwater area of  
           Wiley Slough during Short-Term Geomorphic Conditions……………… 66 
Figure 3.13. Estimated Channel Velocities in Backwater Area of Wiley  
           Slough with and without the proposed Scalloped Waterfowl Pond……… 68 
Figure 3.14. Typical Velocity Distribution in Freshwater  
           Slough during an Average ebb Tide………………………………………. 71 
Figure 3.15. Teal Slough Excavations Evaluated………………………………… 72 
Figure 3.16. Borrow Ditch Management Actions………………………………... 73 
Figure 3.18.  Tidal Prism and Area/Depth Relationship………………………….. 77 
Figure 3.19. Evaluated Boat Ramp Configurations……………………………… 79 
Figure 3.20. Potential Northern Boundary Trail Route………………………….. 81 
 
 

Chapter 4 

 
Figure 4.1. Summary of proposed actions………………………………………… 86 
Figure 4.2. Proposed Levee Footprint…………………………………………….. 87 
Figure 4.3.  Proposed Levee Cross Sectional Detail………………………………. 88 
Figure 4.4. Levee Removal………………………………………………………... 95 
Figure 4.5. Levee Retention……………………………………………………….. 96 
Figure 4.6. Typical Cross Section of Augmented Levee………………………….. 96 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

xiii

Figure 4.7. Elevation ranges of dominant plant species in the  
           South Fork reference tidal marshes………………………………………… 97 
Figure 4.8.  Predicted vegetation for the  
           Wiley Slough area, after levee removal……………………………………. 99 
Figure 4.9.  Locations of tide gates slated for 
            removal (red) and installation (white)…………………………………….. 101 
Figure 4.10. Location and configuration of storage pond………………………… 110 
Figure 4.11. Teal Slough Excavations……………………………………………. 111 
Figure 4.12. Location of ditches to be excavated, filled, and retained……………  111 
Figure 4.13. Proposed local excavations shown in Green……………………….. 112 
Figure X.X.  Possible trail configuration.   
                    Retained dikes are shown for reference……………………………... 116 
Figure 4.14. Generalized Footprint for the West parking area…………………… 117 



Wiley Slough Design Report 
Final Version 3.1 
June 2005 

 

xiv

 

TABLES 
 

Chapter 1 

 
Table 1.0 Project Stakeholders……………………………………  8 
 

Chapter 2 

 
Table 2.1  Fir Island Tide Elevations……………………………….  15 
Table 2.2 Summary of Tidal Datums at Wiley Slough……………..  20 
Table 2.3 Summary of Freshwater Slough Streamflow Estimates…. 23 
Table 2.4 Summary of Freshwater Slough Stream flow Estimates… 39 
Table 2.5  Wiley Slough Flow Data Locations……………………..  43 
 

Chapter 3 

 
Table 3.1 Water Level Difference at High Tide  
          for various Spur Dike Configurations……………………….  61 
Table 3.2 Average Channel Velocity for  
          Backwater Area of Wiley Slough……………………………  64 
 
 
 
 
 


