
 
 

SEDIMENT MANAGEMENT 

STRATEGIC PLAN 
2012-2032 

County of Los Angeles Department of Public Works 
The Los Angeles County Flood Control District 

DRAFT – April 23, 2012 



 

Draft – April 23, 2012 i 

Table of Contents 

TABLE OF CONTENTS 

Page 

EXECUTIVE SUMARY ...................................................................................................................................... ES-1 

ACRONYMS AND ABBREVIATIONS .................................................................................................................... vii 

SECTION 1 INTRODUCTION .......................................................................................................................... 1-1 

1.1 PURPOSE OF THE SEDIMENT MANAGEMENT STRATEGIC PLAN ....................................................................................................... 1-1 

1.2 BACKGROUND ..................................................................................................................................................................... 1-1 

1.3 FLOOD AND DEBRIS FLOW RISK MANAGEMENT, GROUNDWATER RECHARGE, AND SEDIMENT MANAGEMENT ........................................ 1-2 

1.4 EFFECTS OF FIRES ................................................................................................................................................................. 1-3 

1.5 DEVELOPMENT APPROACH ..................................................................................................................................................... 1-3 

1.6 OUTREACH STRATEGY ........................................................................................................................................................... 1-4 

SECTION 2 EXISTING FACILITIES ................................................................................................................... 2-1 

2.1 FLOOD MAINTENANCE AREAS ................................................................................................................................................. 2-1 
2.1.1 East Flood Maintenance Area ................................................................................................................................... 2-1 
2.1.2 West Flood Maintenance Area ................................................................................................................................. 2-1 
2.1.3 South Flood Maintenance Area................................................................................................................................. 2-1 

2.2 DAMS AND RESERVOIRS ......................................................................................................................................................... 2-3 

2.3 DEBRIS BASINS .................................................................................................................................................................... 2-6 

2.4 GROUNDWATER RECHARGE FACILITIES ..................................................................................................................................... 2-7 

2.5 SEDIMENT PLACEMENT SITES .................................................................................................................................................. 2-7 

2.6 FACILITIES IN THE EAST FLOOD MAINTENANCE AREA ................................................................................................................. 2-11 

2.7 FACILITIES IN THE WEST FLOOD MAINTENANCE AREA ............................................................................................................... 2-14 

2.8 FACILITIES IN THE SOUTH FLOOD MAINTENANCE AREA .............................................................................................................. 2-17 

2.9 OTHERS’ FACILITIES RELEVANT TO SEDIMENT MANAGEMENT ...................................................................................................... 2-19 

SECTION 3 RELEVANT REGULATIONS, POLICIES, & PRACTICES ....................................................................... 3-1 

3.1 REGULATIONS ...................................................................................................................................................................... 3-1 

3.2 CURRENT FLOOD CONTROL DISTRICT AND PUBLIC WORKS POLICIES ............................................................................................... 3-1 
3.2.1 Level of Flood Protection ........................................................................................................................................... 3-1 
3.2.2 Dam Cleanout Policy ................................................................................................................................................. 3-1 
3.2.3 Debris Basin Design Criteria ...................................................................................................................................... 3-1 
3.2.4 Standard Plans for Debris Basin Outlet Works .......................................................................................................... 3-2 
3.2.5 Standards for Drainage Facilities for the Santa Clara River and Major Tributaries .................................................. 3-2 
3.2.6 Public Works’ Hydrology and Sedimentation Manuals ............................................................................................. 3-2 

3.3 CURRENT FLOOD CONTROL DISTRICT AND PUBLIC WORKS PRACTICES ............................................................................................ 3-2 
3.3.1 Debris Basins Cleanout Criteria Guidelines ............................................................................................................... 3-2 
3.3.2 Debris Basin Cleanout Operations ............................................................................................................................ 3-2 
3.3.3 Minimization of Sediment Accumulation in Reservoirs ............................................................................................. 3-3 
3.3.4 Reservoir Cleanout Operations ................................................................................................................................. 3-3 
3.3.5 Haul Routes ............................................................................................................................................................... 3-4 
3.3.6 Placement Locations ................................................................................................................................................. 3-4 
3.3.7 Operations at Sediment Placement Sites .................................................................................................................. 3-4 
3.3.8 Development Of Ultimate Fill Plans for SEDIMENT PLACEMENT SITES ..................................................................... 3-4 
3.3.9 Removal of Material from SEDIMENT PLACEMENT SITES ......................................................................................... 3-4 



 

Draft – April 23, 2012 ii 

Table of Contents 

Page 

SECTION 4 HISTORICAL SEDIMENT DEPOSITION AND REMOVAL ................................................................... 4-1 

4.1 RESERVOIRS ........................................................................................................................................................................ 4-1 

4.2 DEBRIS BASINS .................................................................................................................................................................... 4-3 

SECTION 5 20-YEAR PLANNING QUANTITIES ................................................................................................ 5-1 

5.1 METHODOLOGY ................................................................................................................................................................... 5-1 
5.1.1 Reservoirs .................................................................................................................................................................. 5-1 
5.1.2 Debris Basins ............................................................................................................................................................. 5-2 

5.2 PLANNING QUANTITIES ......................................................................................................................................................... 5-3 
5.2.1 East Flood Maintenance Area ................................................................................................................................... 5-3 
5.2.2 West Flood Maintenance Area ................................................................................................................................. 5-4 
5.2.3 South Flood Maintenance Area................................................................................................................................. 5-4 

SECTION 6 SEDIMENT MANAGEMENT ALTERNATIVES – INTRODUCTION & GENERAL OVERVIEW ................... 6-1 

6.1 INTRODUCTION .................................................................................................................................................................... 6-1 

6.2 STAGING AND TEMPORARY SEDIMENT STORAGE AREAS ............................................................................................................... 6-2 

6.3 SEDIMENT REMOVAL ALTERNATIVES ......................................................................................................................................... 6-2 
6.3.1 Dry Excavation .......................................................................................................................................................... 6-2 
6.3.2 Dredging ................................................................................................................................................................... 6-4 
6.3.3 Flow-Assisted Sediment Transport & Sluicing (As a Removal Method) .................................................................... 6-7 

6.4 TRANSPORTATION ALTERNATIVES ............................................................................................................................................ 6-9 
6.4.1 Sluicing (As a Transportation Method) ..................................................................................................................... 6-9 
6.4.2 Trucking .................................................................................................................................................................. 6-11 
6.4.3 Conveyor Belt .......................................................................................................................................................... 6-14 
6.4.4 Slurry Pipeline ......................................................................................................................................................... 6-16 
6.4.5 Rail Lines ................................................................................................................................................................. 6-18 
6.4.6 Two-Way Salt Water Pipeline ................................................................................................................................. 6-19 
6.4.7 Cable Bucket System ............................................................................................................................................... 6-21 

6.5 PLACEMENT ALTERNATIVES .................................................................................................................................................. 6-22 
6.5.1 Solid Waste Landfills ............................................................................................................................................... 6-22 
6.5.2 Pits .......................................................................................................................................................................... 6-25 
6.5.3 Beaches ................................................................................................................................................................... 6-28 
6.5.4 Offshore .................................................................................................................................................................. 6-29 
6.5.5 Sediment Placement Sites ....................................................................................................................................... 6-29 

6.6 SEDIMENT PROCESSING ....................................................................................................................................................... 6-31 

6.7 SUMMARY ........................................................................................................................................................................ 6-32 

SECTION 7 ALTERNATIVES ANALYSIS & RECOMMENDATIONS FOR RESERVOIRS ALONG THE SAN 
GABRIEL RIVER ........................................................................................................................... 7-1 

7.1 INTRODUCTION .................................................................................................................................................................... 7-1 

7.2 COGSWELL RESERVOIR .......................................................................................................................................................... 7-3 
7.2.1 Background ............................................................................................................................................................... 7-3 
7.2.2 Planning Quantity & Approach ................................................................................................................................. 7-8 
7.2.3 Potential Staging and Temporary Sediment Storage Areas ...................................................................................... 7-9 
7.2.4 Removal .................................................................................................................................................................... 7-9 
7.2.5 Transportation Alternatives .................................................................................................................................... 7-13 
7.2.6 Placement Alternatives ........................................................................................................................................... 7-20 
7.2.7 Combined Sediment Management Alternatives ..................................................................................................... 7-22 
7.2.8 Cogswell Reservoir Summary and Recommendations ............................................................................................ 7-28 



 

Draft – April 23, 2012 iii 

Table of Contents 

Page 

7.3 SAN GABRIEL RESERVOIR ..................................................................................................................................................... 7-31 
7.3.1 Background ............................................................................................................................................................. 7-31 
7.3.2 Planning Quantities & Approach............................................................................................................................. 7-37 
7.3.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 7-37 
7.3.4 Removal .................................................................................................................................................................. 7-37 
7.3.5 Transportation ........................................................................................................................................................ 7-43 
7.3.6 Placement ............................................................................................................................................................... 7-54 
7.3.7 Combined Sediment Management Alternatives ..................................................................................................... 7-58 
7.3.8 San Gabriel Reservoir Summary and Recommendations ........................................................................................ 7-68 

7.4 MORRIS RESERVOIR ............................................................................................................................................................ 7-70 
7.4.1 Background ............................................................................................................................................................. 7-70 
7.4.2 Planning Quantity & Approach ............................................................................................................................... 7-76 
7.4.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 7-77 
7.4.4 Removal .................................................................................................................................................................. 7-81 
7.4.5 Transportation ........................................................................................................................................................ 7-85 
7.4.6 Placement ............................................................................................................................................................... 7-94 
7.4.7 Combined Sediment Management Alternatives ..................................................................................................... 7-95 
7.4.8 Morris Reservoir Summary and Recommendations .............................................................................................. 7-102 

SECTION 8 ALTERNATIVES ANALYSIS & RECOMMENDATIONS FOR OTHER LARGE RESERVOIRS ...................... 8-1 

8.1 BIG TUJUNGA RESERVOIR ...................................................................................................................................................... 8-2 
8.1.1 Background ............................................................................................................................................................... 8-2 
8.1.2 Planning Quantity & Approach ................................................................................................................................. 8-7 
8.1.3 Potential Staging and Temporary Sediment Storage Area ....................................................................................... 8-7 
8.1.4 Removal Alternatives .............................................................................................................................................. 8-10 
8.1.5 Transportation Alternatives .................................................................................................................................... 8-13 
8.1.6 Placement Alternatives ........................................................................................................................................... 8-22 
8.1.7 Combined Sediment Management Alternatives ..................................................................................................... 8-24 
8.1.8 Summary and Recommendations ........................................................................................................................... 8-34 

8.2 DEVIL’S GATE RESERVOIR ..................................................................................................................................................... 8-37 
8.2.1 Background ............................................................................................................................................................. 8-37 
8.2.2 Planning Quantity & Assumed Sediment Characteristics ........................................................................................ 8-41 
8.2.3 Discussion................................................................................................................................................................ 8-42 

8.3 PACOIMA RESERVOIR .......................................................................................................................................................... 8-43 
8.3.1 Background ............................................................................................................................................................. 8-43 
8.3.2 Planning Quantity & Approach ............................................................................................................................... 8-48 
8.3.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 8-48 
8.3.4 Removal Alternatives .............................................................................................................................................. 8-52 
8.3.5 Transportation Alternatives .................................................................................................................................... 8-55 
8.3.6 Placement Alternatives ........................................................................................................................................... 8-64 
8.3.7 Combined Sediment Management Alternatives ..................................................................................................... 8-65 
8.3.8 Summary and Recommendations ........................................................................................................................... 8-79 

8.4 PUDDINGSTONE RESERVOIR.................................................................................................................................................. 8-82 
8.4.1 Background ............................................................................................................................................................. 8-82 
8.4.2 Planning Quantities................................................................................................................................................. 8-86 
8.4.3 Summary and Recommendations ........................................................................................................................... 8-87 

8.5 SAN DIMAS RESERVOIR ....................................................................................................................................................... 8-88 
8.5.1 Background ............................................................................................................................................................. 8-88 
8.5.2 Planning Quantity & Assumed Sediment Characteristics ........................................................................................ 8-93 
8.5.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 8-94 
8.5.4 Removal Alternatives .............................................................................................................................................. 8-96 
8.5.5 Transportation Alternatives .................................................................................................................................... 8-99 



 

Draft – April 23, 2012 iv 

Table of Contents 

Page 
8.5.6 Placement Alternatives ......................................................................................................................................... 8-102 
8.5.7 Combined Sediment Management Alternatives ................................................................................................... 8-103 
8.5.8 Summary and Recommendations ......................................................................................................................... 8-112 

8.6 SANTA ANITA RESERVOIR ................................................................................................................................................... 8-114 
8.6.1 Background ........................................................................................................................................................... 8-114 
8.6.2 Planning Quantity & Assumed Sediment Characteristics ...................................................................................... 8-120 
8.6.3 Potential Staging And Temporary Sediment Storage Areas ................................................................................. 8-120 
8.6.4 Removal Alternatives ............................................................................................................................................ 8-122 
8.6.5 Transportation Alternatives .................................................................................................................................. 8-124 
8.6.6 Placement Alternatives ......................................................................................................................................... 8-127 
8.6.7 Combined Sediment Management Alternatives ................................................................................................... 8-128 
8.6.8 Summary and Recommendations ......................................................................................................................... 8-135 

SECTION 9 ALTERNATIVES ANALYSIS & RECOMMENDATIONS FOR   SMALL RESERVOIRS ............................... 9-1 

9.1 BIG DALTON RESERVOIR ........................................................................................................................................................ 9-1 
9.1.1 Background ............................................................................................................................................................... 9-1 
9.1.2 Planning Quantity ..................................................................................................................................................... 9-6 
9.1.3 Potential Staging and Temporary Sediment Storage Areas ...................................................................................... 9-7 
9.1.4 Removal .................................................................................................................................................................... 9-9 
9.1.5 Transportation ........................................................................................................................................................ 9-10 
9.1.6 Placement ............................................................................................................................................................... 9-12 
9.1.7 Combined Sediment Management Alternatives ..................................................................................................... 9-13 
9.1.8 Summary and recommendations ............................................................................................................................ 9-16 

9.2 EATON WASH RESERVOIR .................................................................................................................................................... 9-17 
9.2.1 Background ............................................................................................................................................................. 9-17 
9.2.2 Planning Quantity ................................................................................................................................................... 9-23 
9.2.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 9-23 
9.2.4 Removal .................................................................................................................................................................. 9-23 
9.2.5 Transportation ........................................................................................................................................................ 9-24 
9.2.6 Placement ............................................................................................................................................................... 9-25 
9.2.7 Combined Sediment Management Alternatives ..................................................................................................... 9-25 
9.2.8 Summary and recommendations ............................................................................................................................ 9-26 

9.3 LIVE OAK RESERVOIR .......................................................................................................................................................... 9-28 
9.3.1 Background ............................................................................................................................................................. 9-28 
9.3.2 Planning Quantity ................................................................................................................................................... 9-33 
9.3.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 9-33 
9.3.4 Removal .................................................................................................................................................................. 9-34 
9.3.5 Transportation ........................................................................................................................................................ 9-35 
9.3.6 Placement ............................................................................................................................................................... 9-36 
9.3.7 Combined Sediment Management Alternatives ..................................................................................................... 9-36 
9.3.8 Summary ................................................................................................................................................................. 9-37 

9.4 PUDDINGSTONE DIVERSION RESERVOIR .................................................................................................................................. 9-39 
9.4.1 Background ............................................................................................................................................................. 9-39 
9.4.2 Planning Quantity ................................................................................................................................................... 9-45 
9.4.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 9-45 
9.4.4 Removal .................................................................................................................................................................. 9-46 
9.4.5 Transportation ........................................................................................................................................................ 9-47 
9.4.6 Placement ............................................................................................................................................................... 9-49 
9.4.7 Combined Sediment Management Alternatives ..................................................................................................... 9-50 

9.5 THOMPSON CREEK RESERVOIR .............................................................................................................................................. 9-52 
9.5.1 Background ............................................................................................................................................................. 9-52 
9.5.2 Planning Quantity ................................................................................................................................................... 9-57 



 

Draft – April 23, 2012 v 

Table of Contents 

Page 
9.5.3 Potential Staging and Temporary Sediment Storage Areas .................................................................................... 9-57 
9.5.4 Removal .................................................................................................................................................................. 9-57 
9.5.5 Transportation ........................................................................................................................................................ 9-58 
9.5.6 Placement ............................................................................................................................................................... 9-59 
9.5.7 Combined Sediment Management Alternatives ..................................................................................................... 9-60 
9.5.8 Summary ................................................................................................................................................................. 9-61 

SECTION 10 ALTERNATIVES ANALYSIS & RECOMMENDATIONS FOR DEBRIS BASINS ...................................... 10-1 

10.1 DEBRIS BASINS REVIEW ....................................................................................................................................................... 10-1 

10.2 REMOVAL .......................................................................................................................................................................... 10-2 
10.2.1 Dry Excavation ........................................................................................................................................................ 10-2 

10.3 TRANSPORTATION ............................................................................................................................................................... 10-3 
10.3.1 Trucking .................................................................................................................................................................. 10-3 

10.4 PLACEMENT ...................................................................................................................................................................... 10-4 
10.4.1 Existing SPSs ............................................................................................................................................................ 10-4 
10.4.2 Landfills ................................................................................................................................................................... 10-5 
10.4.3 Existing Pits ............................................................................................................................................................. 10-5 

10.5 ALTERNATIVES ANALYSIS ...................................................................................................................................................... 10-5 
10.5.1 Background ............................................................................................................................................................. 10-5 
10.5.2 Cost ......................................................................................................................................................................... 10-6 

10.6 SUMMARY AND RECOMMENDATIONS ..................................................................................................................................... 10-6 

SECTION 11 SUMMARY AND NEXT STEPS ..................................................................................................... 11-1 

11.1 SAN GABRIEL CANYON SUMMARY & RECOMMENDATIONS ......................................................................................................... 11-2 
11.1.1 Cogswell Reservoir .................................................................................................................................................. 11-2 
11.1.2 San Gabriel Reservoir .............................................................................................................................................. 11-4 
11.1.3 Morris Reservoir ...................................................................................................................................................... 11-6 

11.2 OTHER LARGE RESERVOIRS SUMMARY AND RECOMMENDATIONS ................................................................................................ 11-8 
11.2.1 Big Tujunga Reservoir ............................................................................................................................................. 11-8 

11.3 PACOIMA RESERVOIR ........................................................................................................................................................ 11-10 
11.3.1 Puddingstone Reservoir ........................................................................................................................................ 11-12 
11.3.2 San Dimas Reservoir.............................................................................................................................................. 11-14 
11.3.3 Santa Anita Reservoir ............................................................................................................................................ 11-16 

11.4 SMALL RESERVOIRS ........................................................................................................................................................... 11-18 
11.4.1 Big Dalton Reservoir .............................................................................................................................................. 11-18 
11.4.2 Eaton Reservoir ..................................................................................................................................................... 11-18 
11.4.3 Live Oak ................................................................................................................................................................. 11-18 
11.4.4 Puddingstone Diversion Reservoir......................................................................................................................... 11-20 
11.4.5 Thompson Creek Reservoir .................................................................................................................................... 11-20 

11.5 DEBRIS BASINS ................................................................................................................................................................ 11-21 

11.6 NEXT STEPS ..................................................................................................................................................................... 11-22 

APPENDICES 

APPENDIX A ADVISORY WORKING GROUP MEMBERS  ................................................................................... A-1 
APPENDIX B STAKEHOLDER TASK FORCE INVITEE LIST  .................................................................................... B-1 
APPENDIX C  STAKEHOLDER TASK FORCE MEETING DOCUMENTS  .................................................................... C-1 

Meeting 1  .................................................................................................................................................... C-2 
Meeting 2  .................................................................................................................................................. C-10 
Meeting 3  .................................................................................................................................................. C-27 
Meeting 4  .................................................................................................................................................. C-37 



 

Draft – April 23, 2012 vi 

Table of Contents 

Page 
Meeting 5  .................................................................................................................................................. C-46



 

Draft – April 23, 2012 vii 

Acronyms and Abbreviations 

ACRONYMS AND ABBREVIATIONS 

AF acre-feet 

BMPs Best management practices 

CEQA California Environmental Quality Act 

cfs cubic feet per second 

County The County of Los Angeles  

CY cubic yards 

DDE Design Debris Event 

FAST Flow-assisted sediment transport 

Fish and Game California Department of Fish and Game 

Flood Control District Los Angeles County Flood Control District 

FMD The County of Los Angeles Department of Public Works' Water Resources Division 

LACDA Los Angeles County Drainage Area 

MCY million cubic yards 

Public Works The County of Los Angeles Department of Public Works 

Regional Board California Regional Water Quality Control Board 

SPS Sediment Placement Site 

Strategic Plan Sediment Management Strategic Plan 

West Fork West Fork of the San Gabriel River 

WRD The County of Los Angeles Department of Public Works' Water Resources Division 

 
 


