
Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 i  

TABLE OF CONTENTS 

Page 

1.0 Application ........................................................................................................... 1-1 
2.0 Purpose of Action and Need for Power ................................................................ 2-1 

2.1 Purpose of Action ......................................................................................... 2-1 
2.2 Need for Power ............................................................................................ 2-1 

3.0 No-Action Alternative ........................................................................................... 3-1 
3.1 Existing Project Components ........................................................................ 3-1 

3.1.1 Large Dams and Reservoirs ............................................................... 3-2 
3.1.2 Medium Dams and Reservoirs ........................................................... 3-3 
3.1.3 Small Dams and Diversion Pools ....................................................... 3-4 
3.1.4 Water Conveyance Systems .............................................................. 3-5 
3.1.5 Powerhouses ...................................................................................... 3-7 
3.1.6 Gaging Stations ................................................................................ 3-10 

3.1.6.1 Stream Gages ................................................................. 3-10 
3.1.6.2 Diversion Gages .............................................................. 3-11 
3.1.6.3 Reservoir Gages ............................................................. 3-11 
3.1.6.4 Powerhouse Gages ......................................................... 3-11 
3.1.6.5 Leakage Weirs ................................................................ 3-11 

3.1.7 Communication Lines and Powerlines .............................................. 3-12 
3.1.8 Support Facilities .............................................................................. 3-12 

3.1.8.1 Microwave Reflectors and Radio Towers ........................ 3-12 
3.1.8.2 Disposal Areas ................................................................ 3-12 
3.1.8.3 Ancillary Facilities ............................................................ 3-12 
3.1.8.4 Fences............................................................................. 3-13 

3.1.9 Roads and Trails .............................................................................. 3-13 
3.1.10 Recreation Facilities ......................................................................... 3-13 

3.2 Project Boundary ......................................................................................... 3-14 
3.3 Routine Facility Inspections, Testing, and Maintenance .............................. 3-14 

3.3.1 Tunnels and Powerhouses Inspection, Testing, and Maintenance ... 3-15 
3.3.2 Spillway Gate Testing ....................................................................... 3-15 
3.3.3 Vegetation Management .................................................................. 3-15 

3.3.3.1 Trimming by Hand ........................................................... 3-16 
3.3.3.2 Trimming with Equipment ................................................ 3-16 
3.3.3.3 Herbicide and Fungicide Use .......................................... 3-16 

3.3.4 Pest Management ............................................................................ 3-17 
3.3.5 Sediment Management .................................................................... 3-17 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 ii  

3.3.6 Slope Stabilization (Falling Rock Control) ........................................ 3-19 
3.3.7 Debris Management ......................................................................... 3-19 
3.3.8 Facility Painting ................................................................................ 3-20 
3.3.9 Pole Replacement ............................................................................ 3-20 
3.3.10 Road and Trail Maintenance............................................................. 3-20 
3.3.11 Recreation Facility Maintenance....................................................... 3-21 

3.4 Project Safety .............................................................................................. 3-21 
3.4.1 Emergency Action Plan .................................................................... 3-21 

3.4.1.1 Dam Inspections and Reporting ...................................... 3-22 
3.4.2 Procedures for Project Emergencies Not Covered Under the EAP .. 3-23 
3.4.3 Public and Worker Safety Programs ................................................. 3-23 
3.4.4 Fire Plan ........................................................................................... 3-24 
3.4.5 Spill Prevention Control and Countermeasure Plan ......................... 3-24 

3.5 Project Operations ....................................................................................... 3-24 
3.5.1 Operating Objectives ........................................................................ 3-25 
3.5.2 Regulatory Requirements and Operating Agreements/Contracts ..... 3-26 

3.5.2.1 Regulatory Requirements ................................................ 3-26 
3.5.2.2 Operating Agreements/Contracts .................................... 3-28 

3.5.3 Consumptive Water and Power Demands ........................................ 3-30 
3.5.3.1 Consumptive Water Demand .......................................... 3-30 
3.5.3.2 Power Demand ................................................................ 3-30 

3.5.4 Water Management .......................................................................... 3-31 
3.5.5 Project Generation and Outflow Records ......................................... 3-34 
3.5.6 Climate Change ................................................................................ 3-35 

3.6 Existing Environmental Programs, Measures, or Facilities .......................... 3-35 
3.6.1 Water Resources .............................................................................. 3-35 
3.6.2 Cultural Resources ........................................................................... 3-36 
3.6.3 Recreation Resources ...................................................................... 3-37 
3.6.4 Land Management ............................................................................ 3-37 

4.0 Proposed Action .................................................................................................. 4-1 
4.1 Project Components ...................................................................................... 4-3 

4.1.1 Large Dams and Reservoirs ............................................................... 4-4 
4.1.2 Medium Dams and Reservoirs ........................................................... 4-4 
4.1.3 Small Dams and Diversion Pools ....................................................... 4-4 
4.1.4 Water Conveyance Systems .............................................................. 4-5 
4.1.5 Powerhouses ...................................................................................... 4-5 
4.1.6 Gaging Stations .................................................................................. 4-5 

4.1.6.1 Stream Gages ................................................................... 4-5 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 iii  

4.1.6.2 Diversion Flow Gages ....................................................... 4-7 
4.1.6.3 Reservoir Gages ............................................................... 4-8 
4.1.6.4 Powerhouse Gages ........................................................... 4-8 
4.1.6.5 Leakage Weirs .................................................................. 4-8 

4.1.7 Communication Lines and Powerlines ................................................ 4-8 
4.1.8 Photovoltaic Poles and Powerlines ..................................................... 4-8 
4.1.9 Microwave Reflectors and Radio Towers ........................................... 4-9 
4.1.10 Disposal Areas ................................................................................... 4-9 
4.1.11 Sediment Augmentation Areas ........................................................... 4-9 
4.1.12 Ancillary Facilities ............................................................................. 4-10 
4.1.13 Fences .............................................................................................. 4-10 
4.1.14 Roads and Trails .............................................................................. 4-10 

4.1.14.1 Roads .............................................................................. 4-10 
4.1.14.2 Trails................................................................................ 4-11 

4.1.15 Recreation Facilities ......................................................................... 4-11 
4.2 Project Boundary Modifications ................................................................... 4-14 
4.3 Project Operations ....................................................................................... 4-15 

4.3.1 Operating Objectives ........................................................................ 4-15 
4.3.2 Regulatory Requirements and Operating Agreements/Contracts ..... 4-17 
4.3.3 Consumptive Water and Power Demands ........................................ 4-17 
4.3.4 Water Management .......................................................................... 4-17 
4.3.5 Project Generation ............................................................................ 4-17 

4.4 Routine Facility Inspections, Testing, and Maintenance .............................. 4-18 
4.4.1 Tunnel and Powerhouse Inspections, Testing, and Maintenance .... 4-18 
4.4.2 Spillway Gate and Tainter Gate Testing ........................................... 4-18 
4.4.3 Vegetation Management .................................................................. 4-18 
4.4.4 Pest Management ............................................................................ 4-19 
4.4.5 Noxious Weed Management ............................................................ 4-19 
4.4.6 Sediment Management .................................................................... 4-19 

4.4.6.1 Small Diversions .............................................................. 4-19 
4.4.6.2 Medium Reservoirs ......................................................... 4-20 

4.4.7 Slope Stabilization (Falling Rock Control) ........................................ 4-21 
4.4.8 Debris Management ......................................................................... 4-21 
4.4.9 Facility Painting ................................................................................ 4-21 
4.4.10 Pole Replacement/Retrofit ................................................................ 4-21 
4.4.11 Road and Trail Maintenance............................................................. 4-22 
4.4.12 Recreation Facility Maintenance....................................................... 4-22 

4.5 New Environmental Programs, Measures, and Facilities ............................ 4-22 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 iv  

4.5.1 Aquatic Resources ........................................................................... 4-22 
4.5.1.1 Instream Flow and Reservoir Minimum Pool Measure 

(IFRM) ............................................................................. 4-22 
4.5.1.2 Aquatic Management and Monitoring Plans .................... 4-23 

4.5.2 Cultural Resources ........................................................................... 4-26 
4.5.2.1 Historic Properties Management Plan ............................. 4-26 

4.5.3 Land Management ............................................................................ 4-27 
4.5.3.1 Transportation System Management Plan ...................... 4-27 
4.5.3.2 Fire Prevention and Suppression Plan ............................ 4-27 

4.5.4 Recreation Resources ...................................................................... 4-28 
4.5.4.1 Recreation Plan ............................................................... 4-28 
4.5.4.2 Visual Resource Management Plan (VRMP) ................... 4-29 

4.5.5 Terrestrial Resources ....................................................................... 4-29 
4.5.5.1 Vegetation and Integrated Pest Management Plan 

(VIPMP) ........................................................................... 4-29 
4.5.5.2 Bald Eagle Management Plan ......................................... 4-29 

4.6 Construction Projects .................................................................................. 4-30 
4.6.1 Hell Hole Reservoir Seasonal Storage Increase Improvement ......... 4-30 
4.6.2 Small Diversion Modifications ........................................................... 4-30 
4.6.3 Outlet Works Modifications ............................................................... 4-31 
4.6.4 Gage Construction ............................................................................ 4-31 

5.0 Other Alternatives ................................................................................................ 5-1 
5.1 Alternatives Considered but Eliminated from Detailed Study ........................ 5-1 

5.1.1 Federal Government Takeover ........................................................... 5-1 
5.1.2 Issuing a Non-power License ............................................................. 5-1 
5.1.3 Retirement of the Project .................................................................... 5-1 

6.0 Statutory and Regulatory Requirements .............................................................. 6-1 
6.1 Federal Power Act ......................................................................................... 6-1 

6.1.1 Section 4(e) Conditions ...................................................................... 6-1 
6.1.2 Section 10(j) Recommendations ......................................................... 6-1 

6.2 Clean Water Act – Section 401 ..................................................................... 6-1 
6.3 Endangered Species Act – Section 7 ............................................................ 6-2 
6.4 National Historic Preservation Act – Section 106 .......................................... 6-2 
6.5 Wild and Scenic Rivers Act ........................................................................... 6-3 

6.5.1 North Fork and Middle Fork American River....................................... 6-4 
6.5.2 Rubicon River ..................................................................................... 6-4 

6.6 Wilderness Act .............................................................................................. 6-5 
7.0 Affected Environment .......................................................................................... 7-1 

7.1 General Description of the River Basin ....................................................... 7.1-1 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 v  

7.1.1 Information Sources ........................................................................ 7.1-1 
7.1.2 Overview of the American River Basin ............................................ 7.1-1 
7.1.3 Description of the Middle Fork American River Watershed ............. 7.1-2 
7.1.4 Major Land Uses in the Watershed ................................................. 7.1-3 
7.1.5 Major Water Uses in the Watershed ................................................ 7.1-3 
7.1.6 Other Dams and Diversions in the Watershed................................. 7.1-4 

7.2 Geology and Soils Affected Environment ................................................... 7.2-1 
7.2.1 Information Sources ........................................................................ 7.2-1 
7.2.2 Topography ..................................................................................... 7.2-2 
7.2.3 Geologic Setting and History ........................................................... 7.2-2 
7.2.4 Seismic Hazards .............................................................................. 7.2-4 
7.2.5 Mineral Resources ........................................................................... 7.2-5 
7.2.6 Soils ................................................................................................. 7.2-5 

7.3 Water Use Affected Environment ............................................................... 7.3-1 
7.3.1 Information Sources ........................................................................ 7.3-1 
7.3.2 Description of the Watershed .......................................................... 7.3-2 

7.3.2.1 Climate and Precipitation................................................ 7.3-2 
7.3.2.2 Runoff ............................................................................. 7.3-2 
7.3.2.3 Air Temperature ............................................................. 7.3-3 

7.3.3 Overview of the MFP ....................................................................... 7.3-3 
7.3.4 Existing Stream and Reservoir Gages ............................................. 7.3-3 
7.3.5 Hydrology Data Development .......................................................... 7.3-4 

7.3.5.1 Period of Record ............................................................ 7.3-4 
7.3.5.2 Water Year Types .......................................................... 7.3-5 
7.3.5.3 Hydrology for Calculation of MFP Dependable 

Capacity ......................................................................... 7.3-5 
7.3.6 Summary of Project Hydrology ........................................................ 7.3-5 

7.3.6.1 Bypass and Peaking Reaches Flows ............................. 7.3-6 
7.3.6.2 Powerhouse Flows ....................................................... 7.3-11 
7.3.6.3 Reservoir Storage ........................................................ 7.3-12 

7.4 Water Quality Affected Environment ........................................................... 7.4-1 
7.4.1 Information Sources ........................................................................ 7.4-1 
7.4.2 Pertinent State and Federal Water Quality Objectives and  

Standards ........................................................................................ 7.4-2 
7.4.3 Historical Water Quality Data in the Vicinity of the MFP .................. 7.4-3 
7.4.4 Recent Water Quality Data Collected During MFP Relicensing  

Studies ............................................................................................ 7.4-4 
7.4.4.1 Reservoirs ...................................................................... 7.4-5 
7.4.4.2 Bypass and Peaking Reaches ........................................ 7.4-5 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 vi  

7.4.5 Methylmercury in Fish Tissue .......................................................... 7.4-5 
7.5 Fish and Aquatics Resources Affected Environment .................................. 7.5-1 

7.5.1 Information Sources ........................................................................ 7.5-2 
7.5.2 Project Overview ............................................................................. 7.5-4 
7.5.3 Aquatic Species ............................................................................... 7.5-5 
7.5.4 Resource Management Objectives .................................................. 7.5-6 
7.5.5 Riverine Physical Environment ........................................................ 7.5-7 

7.5.5.1 Hydrology ....................................................................... 7.5-7 
7.5.5.2 Channel Geomorphology and Sediment Transport 

and Supply ..................................................................... 7.5-8 
7.5.5.3 Riparian Vegetation ........................................................ 7.5-9 
7.5.5.4 Water Temperature and Dissolved Oxygen .................. 7.5-10 

7.5.6 Instream Flow Habitat Modeling .................................................... 7.5-12 
7.5.7 Riverine Aquatic Community ......................................................... 7.5-15 

7.5.7.1 Algae ............................................................................ 7.5-15 
7.5.7.2 Benthic Macroinvertebrates .......................................... 7.5-15 
7.5.7.3 Aquatic Mollusks .......................................................... 7.5-16 
7.5.7.4 Productivity and Habitat/Species Diversity ................... 7.5-17 

7.5.8 Riverine Fish.................................................................................. 7.5-18 
7.5.8.1 Distribution and Diversity .............................................. 7.5-19 
7.5.8.2 Fish Passage Barriers .................................................. 7.5-20 
7.5.8.3 Growth and Condition ................................................... 7.5-21 
7.5.8.4 Emergence/Spawning Timing ....................................... 7.5-22 
7.5.8.5 Abundance (Standing Crop) ......................................... 7.5-23 
7.5.8.6 Fish Stocking ................................................................ 7.5-26 
7.5.8.7 Bypass Reach Habitat .................................................. 7.5-26 
7.5.8.8 Peaking Reach Habitat ................................................. 7.5-28 

7.5.9 Foothill Yellow-Legged Frogs ........................................................ 7.5-29 
7.5.9.1 Habitat .......................................................................... 7.5-29 
7.5.9.2 Distribution and Abundance ......................................... 7.5-30 
7.5.9.3 Breeding Timing ........................................................... 7.5-31 
7.5.9.4 Habitat Suitability Criteria ............................................. 7.5-31 
7.5.9.5 Habitat versus Flow ...................................................... 7.5-31 

7.5.10 Reservoirs and Diversion Pools ..................................................... 7.5-32 
7.5.10.1 Large Reservoirs .......................................................... 7.5-33 
7.5.10.2 Medium Reservoirs ...................................................... 7.5-35 
7.5.10.3 Small Diversion Pools .................................................. 7.5-38 
7.5.10.4 Fish Passage Barriers at Reservoir and Small Stream 

Diversion Pool Inlets ..................................................... 7.5-39 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 vii  

7.5.11 Fish Entrainment ........................................................................... 7.5-39 
7.5.11.1 Large Reservoirs .......................................................... 7.5-40 
7.5.11.2 Medium Reservoirs ...................................................... 7.5-40 
7.5.11.3 Small Diversions ........................................................... 7.5-41 

7.5.12 Special-Status Species .................................................................. 7.5-41 
7.5.12.1 Special-status Aquatic Mollusks ................................... 7.5-41 
7.5.12.2 Hardhead ...................................................................... 7.5-42 
7.5.12.3 Foothill Yellow-legged Frogs ........................................ 7.5-42 
7.5.12.4 California Red-legged Frogs ......................................... 7.5-42 
7.5.12.5 Western Pond Turtle .................................................... 7.5-43 

7.6 Botanical and Wildlife Resources Affected Environment ............................ 7.6-1 
7.6.1 Information Sources ........................................................................ 7.6-1 
7.6.2 Vegetation Communities and Wildlife Habitats ................................ 7.6-2 
7.6.3 Special-status Plants ....................................................................... 7.6-2 

7.6.3.1 Upland Special-status Plant Species .............................. 7.6-3 
7.6.4 Special-status Wildlife ..................................................................... 7.6-6 

7.6.4.1 Special-status Bird Species ............................................ 7.6-7 
7.6.4.2 Special-status Mammals .............................................. 7.6-10 
7.6.4.3 Noxious Weeds ............................................................ 7.6-13 

7.7 Geomorphology Resources Affected Environment ..................................... 7.7-1 
7.7.1 Information Sources ........................................................................ 7.7-1 
7.7.2 Stream Channel Characterization .................................................... 7.7-2 

7.7.2.1 Bypass Reaches ............................................................ 7.7-2 
7.7.2.2 Peaking Reach ............................................................... 7.7-3 

7.7.3 Sediment Supply and Sediment Transport Characteristics in Bypass 
and Peaking Reaches ..................................................................... 7.7-4 
7.7.3.1 Bypass Reaches ............................................................ 7.7-4 
7.7.3.2 Peaking Reach ............................................................... 7.7-5 

7.7.4 Channel Stability .............................................................................. 7.7-5 
7.7.4.1 Bypass Reaches ............................................................ 7.7-5 
7.7.4.2 Peaking Reach ............................................................... 7.7-6 

7.7.5 Channel Maintenance Flows in Bypass and Peaking Reaches ....... 7.7-6 
7.7.5.1 Spawning Gravel Transport Conditions .......................... 7.7-6 

7.7.6 Sediment Conditions in Bypass and Peaking Reaches ................... 7.7-7 
7.7.6.1 Residual Fine Sediment in Pools .................................... 7.7-7 
7.7.6.2 Particle Size Composition and Fine Sediment Content 

in Spawning Gravels ...................................................... 7.7-8 
7.7.6.3 Scouring Flows ............................................................... 7.7-9 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 viii  

7.7.7 Sediment Capture and Management in Project Reservoirs and 
Diversion Pools ............................................................................. 7.7-10 
7.7.7.1 Large Reservoirs .......................................................... 7.7-10 
7.7.7.2 Medium Reservoirs ...................................................... 7.7-10 
7.7.7.3 Diversion Pools ............................................................ 7.7-12 

7.7.8 Shoreline Erosion in Project Reservoirs ........................................ 7.7-12 
7.7.9 Large Woody Debris Capture and Management in Project  

Reservoirs and Diversion Pools .................................................... 7.7-13 
7.8 Riparian Resources Affected Environment ................................................. 7.8-1 

7.8.1 Information Sources ........................................................................ 7.8-1 
7.8.2 Riparian Vegetation around Project Reservoirs and Diversion  

Pools ............................................................................................... 7.8-2 
7.8.2.1 Large and Medium Reservoirs ....................................... 7.8-2 
7.8.2.2 Diversion Pools .............................................................. 7.8-3 

7.8.3 Riparian Vegetation along Bypass and Peaking Reaches ............... 7.8-3 
7.8.3.1 Distribution and Abundance ........................................... 7.8-4 
7.8.3.2 Age Structure ................................................................. 7.8-5 
7.8.3.3 Comparison Rivers ......................................................... 7.8-5 

7.8.4 Riparian Resources and Hydrologic Regime Relationships ............ 7.8-5 
7.8.4.1 Riparian Recruitment ...................................................... 7.8-7 
7.8.4.2 Riparian Vegetation Position Adjacent to the Channel 

(Encroachment) .............................................................. 7.8-9 
7.9 Recreation Resources Affected Environment ............................................. 7.9-1 

7.9.1 Information Sources ........................................................................ 7.9-1 
7.9.2 Overview of Recreation Resources in the Middle Fork American  

River Watershed ............................................................................. 7.9-3 
7.9.3 Specially Designated Areas ............................................................. 7.9-5 

7.9.3.1 National Wild and Scenic Rivers .................................... 7.9-5 
7.9.3.2 State Protected River Segments .................................... 7.9-7 
7.9.3.3 National Trails System.................................................... 7.9-7 
7.9.3.4 Wilderness Areas ........................................................... 7.9-9 
7.9.3.5 Regionally or Nationally Important Recreation Areas ..... 7.9-9 
7.9.3.6 Other Protected Areas .................................................. 7.9-11 

7.9.4 Middle Fork Project Recreation Facilities ...................................... 7.9-11 
7.9.4.1 French Meadows Reservoir Area ................................. 7.9-11 
7.9.4.2 Hell Hole Reservoir Area .............................................. 7.9-15 
7.9.4.3 Duncan Creek Diversion Area ...................................... 7.9-18 
7.9.4.4 Long Canyon Creek Area ............................................. 7.9-19 
7.9.4.5 Middle Fork Interbay Area ............................................ 7.9-21 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 ix  

7.9.4.6 Ralston Afterbay Area .................................................. 7.9-22 
7.9.5 Reservoir Recreation Opportunities ............................................... 7.9-27 

7.9.5.1 French Meadows Reservoir .......................................... 7.9-27 
7.9.5.2 Hell Hole Reservoir ...................................................... 7.9-31 
7.9.5.3 Ralston Afterbay ........................................................... 7.9-34 
7.9.5.4 Shoreline Management ................................................ 7.9-37 

7.9.6 Stream-Based Recreation Opportunities ....................................... 7.9-37 
7.9.6.1 Bypass Reaches .......................................................... 7.9-38 
7.9.6.2 Peaking Reach ............................................................. 7.9-42 

7.9.7 Potential Future Recreation Use .................................................... 7.9-50 
7.9.7.1 Current Recreation Visitor Demographics .................... 7.9-51 
7.9.7.2 Population Projections .................................................. 7.9-51 
7.9.7.3 Trends in Outdoor Recreation Participation Rates ....... 7.9-52 

7.10 Land Use Affected Environment............................................................. 7.10-1 
7.10.1 Information Sources ...................................................................... 7.10-1 
7.10.2 Overview of Land Use in the Middle Fork American River  

Watershed ..................................................................................... 7.10-1 
7.10.3 Land Management Plans ............................................................... 7.10-3 

7.10.3.1 Tahoe National Forest Land and Resource 
Management Plan ........................................................ 7.10-3 

7.10.3.2 Eldorado National Forest Land and Resource 
Management Plan ........................................................ 7.10-4 

7.10.3.3 Sierra Nevada Forest Plan Amendments ..................... 7.10-5 
7.10.3.4 Placer County General Plan ......................................... 7.10-5 
7.10.3.5 Auburn State Recreation Area Interim Resource 

Management Plan ........................................................ 7.10-6 
7.10.4 Land Use within the FERC Project Boundary ................................ 7.10-6 

7.10.4.1 Shoreline Buffer Zones ................................................. 7.10-6 
7.10.4.2 Shoreline Management Plan ........................................ 7.10-6 

7.10.5 Other Land Uses within the Watershed ......................................... 7.10-7 
7.10.5.1 Recreation .................................................................... 7.10-7 
7.10.5.2 Timber Management ..................................................... 7.10-7 
7.10.5.3 Grazing ......................................................................... 7.10-8 
7.10.5.4 Mining ........................................................................... 7.10-8 
7.10.5.5 Natural Resource Protection ......................................... 7.10-8 

7.10.6 Fire History .................................................................................... 7.10-9 
7.10.6.1 Fuels Management ..................................................... 7.10-10 

7.11 Aesthetic Resources Affected Environment ........................................... 7.11-1 
7.11.1 Information Sources ...................................................................... 7.11-1 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 x  

7.11.2 Visual Characteristics .................................................................... 7.11-1 
7.11.2.1 Regional Setting ........................................................... 7.11-1 
7.11.2.2 Duncan Creek Diversion Area ...................................... 7.11-2 
7.11.2.3 French Meadows Reservoir Area ................................. 7.11-2 
7.11.2.4 Hell Hole Reservoir Area .............................................. 7.11-3 
7.11.2.5 Long Canyon Creek Area ............................................. 7.11-3 
7.11.2.6 Middle Fork Interbay Area ............................................ 7.11-4 
7.11.2.7 Ralston Afterbay Area .................................................. 7.11-4 

7.11.3 USDA-FS VMS Inventory .............................................................. 7.11-4 
7.11.3.1 USDA-FS Managed Viewsheds ................................... 7.11-4 
7.11.3.2 USDA-FS Visual Management Information .................. 7.11-5 

7.11.4 Existing Visual Condition Assessments ......................................... 7.11-7 
7.11.4.1 EVC of Existing Project Facilities ................................. 7.11-8 
7.11.4.2 Reservoir Water Levels ................................................ 7.11-9 

7.12 Cultural Resources Affected Environment ............................................. 7.12-1 
7.12.1 Information Sources ...................................................................... 7.12-1 

7.12.1.1 Determination of Area of Potential Effect ..................... 7.12-2 
7.12.2 Findings ......................................................................................... 7.12-3 

7.12.2.1 Human History .............................................................. 7.12-3 
7.12.2.2 Cultural Resources ....................................................... 7.12-4 

7.13 Tribal Resources Affected Environment ................................................. 7.13-1 
7.13.1 Information Sources ...................................................................... 7.13-1 
7.13.2 Native American Tribes ................................................................. 7.13-1 
7.13.3 Tribal Lands ................................................................................... 7.13-2 
7.13.4 Tribal Agreements ......................................................................... 7.13-2 
7.13.5 Tribal Concerns ............................................................................. 7.13-2 
7.13.6 Traditional Cultural Properties ....................................................... 7.13-3 

7.14 Socioeconomic Conditions Affected Environment .................................. 7.14-1 
7.14.1 Information Sources ...................................................................... 7.14-1 
7.14.2 Description of Existing Condition ................................................... 7.14-1 
7.14.3 Placer County Demographics ........................................................ 7.14-2 

7.14.3.1 Population Trends ........................................................ 7.14-3 
7.14.3.2 Housing ........................................................................ 7.14-3 
7.14.3.3 Income and Poverty ..................................................... 7.14-4 
7.14.3.4 Key Industries and Employment in Placer County ........ 7.14-4 
7.14.3.5 Agriculture .................................................................... 7.14-4 

7.14.4 Placer County Government ........................................................... 7.14-5 
7.14.4.1 Structure ....................................................................... 7.14-5 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xi  

7.14.4.2 Budget and Fiscal Resources ....................................... 7.14-5 
7.14.5 Public and Emergency Services .................................................... 7.14-6 
7.14.6 Environmental Justice ................................................................... 7.14-7 

7.15 Air Quality Affected Environment ........................................................... 7.15-1 
7.15.1 Information Sources ...................................................................... 7.15-1 
7.15.2 Regulatory Setting ......................................................................... 7.15-1 

7.15.2.1 Federal ......................................................................... 7.15-1 
7.15.2.2 State ............................................................................. 7.15-1 
7.15.2.3 Local ............................................................................. 7.15-2 
7.15.2.4 Greenhouse Gas Statutes and Programs..................... 7.15-2 

7.15.3 Project Area ................................................................................... 7.15-3 
7.15.3.1 Climate and Meteorology.............................................. 7.15-4 

7.15.4 Ambient Air Quality Standards ....................................................... 7.15-5 
7.15.4.1 Attainment Status ......................................................... 7.15-5 

7.15.5 Greenhouse Gas Emissions .......................................................... 7.15-5 
8.0 Environmental Effects of the Proposed Action ..................................................... 8-1 

8.1 Analytical Approach .................................................................................... 8.1-1 
8.2 Geology and Soils Environmental Effects ................................................... 8.2-1 

8.2.1 Soil Erosion ..................................................................................... 8.2-1 
8.2.2 Local Topography ............................................................................ 8.2-2 
8.2.3 Soil Contamination .......................................................................... 8.2-2 
8.2.4 Unavoidable Adverse Effects........................................................... 8.2-3 

8.3 Water Use Environmental Effects ............................................................... 8.3-1 
8.3.1 Hydrology ........................................................................................ 8.3-1 

8.3.1.1 Bypass and Peaking Reaches ........................................ 8.3-2 
8.3.1.2 Reservoirs ...................................................................... 8.3-3 
8.3.1.3 Powerhouses .................................................................. 8.3-4 

8.3.2 Beneficial Uses or Existing Water Rights ........................................ 8.3-4 
8.3.2.1 Beneficial Uses ............................................................... 8.3-4 
8.3.2.2 Existing Water Rights ..................................................... 8.3-5 

8.3.3 Existing Operating Agreements or Contracts .................................. 8.3-5 
8.3.4 Consumptive Water Deliveries or Power Generation ...................... 8.3-6 

8.3.4.1 Consumptive Water Deliveries ....................................... 8.3-6 
8.3.4.2 Power Generation .......................................................... 8.3-6 

8.3.5 Stream and Reservoir Gaging Stations ........................................... 8.3-6 
8.3.6 Conclusions – Water Use ................................................................ 8.3-6 
8.3.7 Unavoidable Adverse Effects........................................................... 8.3-7 

8.4 Water Quality Environmental Effects .......................................................... 8.4-1 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xii  

8.4.1 Project Operations ........................................................................... 8.4-1 
8.4.1.1 Elevated Levels of Iron and Manganese ........................ 8.4-2 
8.4.1.2 Methyl Mercury in Fish Tissue ........................................ 8.4-3 

8.4.2 Routine Project Maintenance........................................................... 8.4-3 
8.4.2.1 Vegetation and Noxious Weed Management ................. 8.4-4 
8.4.2.2 Sediment Management .................................................. 8.4-4 
8.4.2.3 Road and Trail Maintenance .......................................... 8.4-5 

8.4.3 Non-routine Recreation Facility Activities ........................................ 8.4-5 
8.4.3.1 Removal of Upper Hell Hole Campground ..................... 8.4-6 
8.4.3.2 Reduction of Select Project Recreation Facilities ........... 8.4-6 
8.4.3.3 Conversion of McGuire Picnic Area to a Group 

Campground ................................................................... 8.4-7 
8.4.3.4 McGuire Boat Ramp and Associated Parking Areas ...... 8.4-7 
8.4.3.5 Enhancement of Select Recreation Facilities ................. 8.4-8 
8.4.3.6 Duncan Creek Diversion Area Primitive Use Site ........... 8.4-9 
8.4.3.7 Ralston Afterbay Sediment Removal Access Point 

Boat Launch ................................................................. 8.4-10 
8.4.4 Existing Facility Modification and Construction of New Facilities ... 8.4-10 
8.4.5 Conclusions—Water Quality .......................................................... 8.4-11 
8.4.6 Unavoidable Adverse Effects......................................................... 8.4-11 

8.5 Fish and Aquatic Resources Environmental Effects ................................... 8.5-1 
8.5.1 Riverine Physical Habitat ................................................................. 8.5-2 

8.5.1.1 Hydrology ....................................................................... 8.5-3 
8.5.1.2 Channel Geomorphology and Sediment Transport 

and Supply ..................................................................... 8.5-8 
8.5.1.3 Riparian Vegetation ........................................................ 8.5-9 
8.5.1.4 Water Temperature and Dissolved Oxygen .................. 8.5-10 
8.5.1.5 Wetted Perimeter ......................................................... 8.5-12 

8.5.2 Riverine Aquatic Community ......................................................... 8.5-13 
8.5.2.1 Productivity (Algae and Benthos) ................................. 8.5-13 
8.5.2.2 Habitat and Species Diversity ....................................... 8.5-13 
8.5.2.3 Seasonal Hydrograph Shape and Year-to-Year Flow 

Variability ...................................................................... 8.5-14 
8.5.2.4 Peaking Reach Flow Fluctuations ................................ 8.5-14 

8.5.3 Riverine Fish.................................................................................. 8.5-15 
8.5.3.1 Fish Distribution ............................................................ 8.5-15 
8.5.3.2 Growth/Condition/Abundance ....................................... 8.5-15 
8.5.3.3 Bypass Reach Habitat .................................................. 8.5-16 
8.5.3.4 Peaking Reach Habitat ................................................. 8.5-18 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xiii  

8.5.4 Foothill Yellow-Legged Frogs ........................................................ 8.5-20 
8.5.4.1 Bypass Reaches .......................................................... 8.5-20 
8.5.4.2 Peaking Reach ............................................................. 8.5-21 

8.5.5 Reservoirs and Diversion Pools ..................................................... 8.5-22 
8.5.5.1 Large Reservoirs .......................................................... 8.5-22 
8.5.5.2 Medium Reservoirs ...................................................... 8.5-24 
8.5.5.3 Small Diversion Pools .................................................. 8.5-25 

8.5.6 Fish Entrainment ........................................................................... 8.5-26 
8.5.6.1 Large Reservoirs .......................................................... 8.5-26 
8.5.6.2 Medium Reservoirs ...................................................... 8.5-26 
8.5.6.3 Small Diversions ........................................................... 8.5-27 

8.5.7 Vegetation and Noxious Weed Management ................................ 8.5-27 
8.5.8 Existing Facility Modification, Construction of New Facilities, and 

Sediment Management Activities .................................................. 8.5-28 
8.5.9 Special-Status Species .................................................................. 8.5-30 

8.5.9.1 Hardhead ...................................................................... 8.5-30 
8.5.9.2 Foothill Yellow-legged Frog .......................................... 8.5-31 
8.5.9.3 California Red-legged Frog .......................................... 8.5-31 
8.5.9.4 Western Pond Turtle .................................................... 8.5-32 

8.5.10 Conclusions—Fish and Aquatic Resources ................................... 8.5-32 
8.5.11 Unavoidable Adverse Effects......................................................... 8.5-33 

8.6 Botanical and Wildlife Resources Environmental Effects ........................... 8.6-1 
8.6.1 Impacts to Upland Plant Species ..................................................... 8.6-3 

8.6.1.1 Routine Maintenance and Non-Routine Recreation 
Facility Activities ............................................................. 8.6-4 

8.6.1.2 Existing Facility Modification and Construction of New 
Facilities ......................................................................... 8.6-7 

8.6.1.3 Routine Operations at Hell Hole Reservoir ..................... 8.6-8 
8.6.1.4 Routine Operations along Bypass Reaches and the 

Peaking Reach ............................................................. 8.6-10 
8.6.1.5 Additional Measures for the Protection of Upland 

Special Status Plants ................................................... 8.6-11 
8.6.1.6 Conclusion—Upland Special-Status Plants .................. 8.6-11 

8.6.2 Impacts to Bald Eagle Nests, Roosts, and Habitat ........................ 8.6-12 
8.6.2.1 Electrocution on Project Powerlines or Removal of 

Nests ............................................................................ 8.6-12 
8.6.2.2 Secondary Poisoning ................................................... 8.6-13 
8.6.2.3 Routine Maintenance and Non-Routine Recreation 

Facility Activities ........................................................... 8.6-13 
8.6.2.4 Recreation Use ............................................................. 8.6-14 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xiv  

8.6.2.5 Existing Facility Modification and Construction of New 
Facilities ....................................................................... 8.6-15 

8.6.2.6 Routine Operations ...................................................... 8.6-15 
8.6.2.7 Routine Vegetation and Noxious Weed Management .. 8.6-16 
8.6.2.8 Additional Measures for the Protection of Bald Eagles . 8.6-17 
8.6.2.9 Conclusion–Bald Eagle ................................................ 8.6-17 

8.6.3 Impacts to Other Special-Status Plant and Wildlife Species .......... 8.6-18 
8.6.3.1 Electrocution of Raptors on MFP Powerlines ............... 8.6-19 
8.6.3.2 Secondary Poisoning of Scavengers (Raptors, 

Mesocarnivores, and Game Mammals) ........................ 8.6-19 
8.6.3.3 Riparian-Nesting Songbirds and Nests ........................ 8.6-20 
8.6.3.4 Raptor Nests ................................................................ 8.6-21 
8.6.3.5 Mule Deer in Important Habitat Areas .......................... 8.6-25 
8.6.3.6 Habitat for Special-Status Riparian Plants and 

Mosses, Riparian Nesting Songbirds, and Riparian 
Mammals ...................................................................... 8.6-26 

8.6.3.7 Aquatic Foraging Habitat for Osprey and Other 
Aquatic Foraging Birds and Bats .................................. 8.6-28 

8.6.3.8 Forest Habitat for Forest Dwelling Birds and 
Mammals ...................................................................... 8.6-31 

8.6.3.9 Additional Measures for the Protection of Other 
Special-Status Plant and Wildlife Species .................... 8.6-32 

8.6.3.10 Impact Conclusions—Other Special-Status Plant and 
Wildlife Species ............................................................ 8.6-32 

8.6.4 Unavoidable Adverse Effects......................................................... 8.6-37 
8.7 Geomorphology Environmental Effects ...................................................... 8.7-1 

8.7.1 Channel Geomorphology ................................................................. 8.7-2 
8.7.1.1 Sediment Supply ............................................................ 8.7-2 
8.7.1.2 Channel Geometry and Sediment Conditions ................ 8.7-4 
8.7.1.3 Large Woody Debris Supply and Transport .................... 8.7-7 

8.7.2 Reservoir and Diversion Pool Shoreline Erosion ............................. 8.7-7 
8.7.2.1 Large Reservoir Shorelines ............................................ 8.7-7 
8.7.2.2 Medium Reservoir Shorelines ........................................ 8.7-8 
8.7.2.3 Diversion Pool Shorelines .............................................. 8.7-9 

8.7.3 Existing Facility Modifications and Construction of New Facilities ... 8.7-9 
8.7.4 Conclusion—Geomorphology .......................................................... 8.7-9 
8.7.5 Unavoidable Adverse Effects......................................................... 8.7-10 

8.8 Riparian Resources Environmental Effects ................................................ 8.8-1 
8.8.1 Riparian Vegetation along Bypass and Peaking Reaches ............... 8.8-2 

8.8.1.1 Project Operations .......................................................... 8.8-2 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xv  

8.8.2 Riparian Vegetation along Reservoirs and Diversion Pool  
Shorelines ....................................................................................... 8.8-7 
8.8.2.1 Project Operations (Water Surface Elevations) .............. 8.8-7 

8.8.3 Routine Maintenance ..................................................................... 8.8-10 
8.8.3.1 Contingency Sediment Management ........................... 8.8-10 
8.8.3.2 Sediment Management Activities and Vegetation 

Management ................................................................ 8.8-11 
8.8.3.3 Vegetation and Noxious Weed Management ............... 8.8-12 

8.8.4 Existing Facility Modification and Construction of New Facilities ... 8.8-13 
8.8.5 Conclusion—Riparian Resources .................................................. 8.8-14 
8.8.6 Unavoidable Adverse Effects......................................................... 8.8-14 

8.9 Recreation Resources Environmental Effects ............................................ 8.9-1 
8.9.1 Specially Designated Areas in the Watershed ................................. 8.9-3 

8.9.1.1 National Wild and Scenic Rivers ..................................... 8.9-3 

8.9.1.2 State Protected River Segments (Rubicon River Wild 
Trout Stream) ................................................................. 8.9-6 

8.9.1.3 National Trail System (Western States Trail) .................. 8.9-7 

8.9.1.4 Wilderness Areas (Granite Chief Wilderness Area) ........ 8.9-8 

8.9.1.5 State Game Refuge ........................................................ 8.9-9 

8.9.1.6 Regionally or Nationally Important Recreation Areas 
(ASRA) ........................................................................... 8.9-9 

8.9.2 Project Recreation Facilities .......................................................... 8.9-12 
8.9.2.1 Removal of Upper Hell Hole Campground .................... 8.9-13 

8.9.2.2 Reduction of Hell Hole Campground ............................ 8.9-13 

8.9.2.3 Reduction of Ralston Afterbay Picnic Area ................... 8.9-13 

8.9.2.4 Reduction of Poppy Campground ................................. 8.9-14 

8.9.2.5 Consolidation of McGuire Boat Ramp Parking Area 
and Associated Facilities .............................................. 8.9-14 

8.9.2.6 Conversion of McGuire Picnic Area and Beach to 
McGuire Group Campground ....................................... 8.9-15 

8.9.2.7 Enhancements to Ahart Campground ........................... 8.9-15 

8.9.2.8 Enhancements to Indian Bar Rafting Access and 
General Parking ........................................................... 8.9-15 

8.9.2.9 Development of the Duncan Creek Diversion Primitive 
Recreation Site ............................................................. 8.9-16 

8.9.2.10 Formalization of Ralston Afterbay Sediment Removal 
Access Point Boat Ramp .............................................. 8.9-16 

8.9.2.11 Extension of French Meadows and Hell Hole Boat 
Ramps .......................................................................... 8.9-16 

8.9.3 Reservoir Recreation Opportunities ............................................... 8.9-17 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xvi  

8.9.3.1 Changes in Project Operations that Effect WSE ........... 8.9-17 

8.9.3.2 Extension of French Meadows Boat Ramp ................... 8.9-17 

8.9.3.3 Extension of Hell Hole Boat Ramp ................................ 8.9-19 

8.9.3.4 Ralston Afterbay Sediment Removal Access Point 
Boat Ramp ................................................................... 8.9-20 

8.9.3.5 Dissemination of Real-time Water Surface Elevation 
Information ................................................................... 8.9-20 

8.9.3.6 Recreation Opportunity Marketing ................................ 8.9-20 

8.9.3.7 Fish Stocking ................................................................ 8.9-21 

8.9.4 Stream-Based Recreation Opportunities ....................................... 8.9-21 
8.9.4.1 Installation of New Stream Gages ................................ 8.9-21 

8.9.4.2 Dissemination of Real-Time Flow Information .............. 8.9-22 

8.9.4.3 Changes in Project Operations that Affect Flow ........... 8.9-23 

8.9.5 Potential Construction-Related Impacts ........................................ 8.9-31 
8.9.5.1 Implementation of the Hell Hole Reservoir Seasonal 

Storage Increase .......................................................... 8.9-32 

8.9.5.2 Modification of Small Diversions ................................... 8.9-32 

8.9.5.3 Outlet Work Modifications ............................................. 8.9-33 

8.9.5.4 Removal, Reduction, Consolidation, Conversion, and 
Enhancement of Project Recreation Facilities .............. 8.9-34 

8.9.5.5 Development of the Duncan Creek Primitive Use Site .. 8.9-34 

8.9.6 Conclusions—Recreation Resources ............................................ 8.9-34 
8.9.7 Unavoidable Adverse Effects......................................................... 8.9-35 

8.10 Land Use Environmental Effects ............................................................ 8.10-1 
8.10.1 Land Use Designation ................................................................... 8.10-1 

8.10.1.1 Project Boundary Modifications .................................... 8.10-1 
8.10.1.2 Existing Facility Modification and Construction of New 

Facilities ....................................................................... 8.10-2 
8.10.2 Land Ownership ............................................................................ 8.10-7 
8.10.3 Conflicts with Land Management Plans and Policies .................... 8.10-7 
8.10.4 Unavoidable Adverse Effects......................................................... 8.10-7 

8.11 Aesthetic Resources Environmental Effects .......................................... 8.11-1 
8.11.1 Compatibility of Project Facilities with USDA-FS Visual Quality 

Objectives ..................................................................................... 8.11-2 
8.11.1.1 Existing Visual Condition .............................................. 8.11-2 

8.11.2 Project Operations ......................................................................... 8.11-3 
8.11.3 Routine Maintenance ..................................................................... 8.11-4 

8.11.3.1 Facility Painting ............................................................ 8.11-4 
8.11.3.2 Facility Maintenance ..................................................... 8.11-5 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xvii  

8.11.3.3 Sediment Management ................................................ 8.11-5 
8.11.4 Non-routine Recreation Facility Activities ...................................... 8.11-7 

8.11.4.1 Removal of Upper Hell Hole Campground ................... 8.11-7 
8.11.4.2 Recreation Facility Reductions ..................................... 8.11-7 
8.11.4.3 Recreation Facility Conversions ................................... 8.11-8 
8.11.4.4 Recreation Facility Enhancements ............................... 8.11-8 
8.11.4.5 Duncan Creek Diversion Primitive Use Site ................. 8.11-8 
8.11.4.6 Ralston Afterbay Sediment Removal Access Point 

Boat Launch ................................................................. 8.11-9 
8.11.5 Existing Facility Modification and New Facility Construction ......... 8.11-9 

8.11.5.1 Hell Hole Reservoir Seasonal Storage Increase 
Improvement .............................................................. 8.11-10 

8.11.5.2 Small Diversion Modifications ..................................... 8.11-12 
8.11.5.3 Outlet Works Modifications ......................................... 8.11-13 

8.11.6 Conclusions—Aesthetic Resources ............................................. 8.11-13 
8.11.7 Unavoidable Adverse Effects....................................................... 8.11-13 

8.12 Cultural Resources Environmental Effects ............................................. 8.12-1 
8.12.1 Recreation Use .............................................................................. 8.12-2 
8.12.2 Project Recreation Facility Maintenance ....................................... 8.12-3 
8.12.3 Project Operations (Water Surface Elevations) ............................. 8.12-4 
8.12.4 Existing Facility Modification and Construction of New Facilities ... 8.12-5 
8.12.5 Additional Measures to Protect Cultural Resources ...................... 8.12-5 
8.12.6 Conclusions—Cultural Resources ................................................. 8.12-6 
8.12.7 Unavoidable Adverse Effects......................................................... 8.12-7 

8.13 Tribal Resources Environmental Effects ................................................ 8.13-1 
8.13.1 Tribal Lands ................................................................................... 8.13-1 
8.13.2 Tribal Agreements ......................................................................... 8.13-1 
8.13.3 Tribal Concerns ............................................................................. 8.13-1 
8.13.4 Traditional Cultural Properties ....................................................... 8.13-2 

8.13.4.1 Traditional Gathering Areas .......................................... 8.13-3 
8.13.5 Unavoidable Adverse Effects......................................................... 8.13-4 

8.14 Socioeconomics Environmental Effects ................................................. 8.14-1 
8.14.1 Changes in Temporary and Long-term Workforce ......................... 8.14-1 
8.14.2 Changes in Housing Demand and Real Estate/Property Tax  

Base .............................................................................................. 8.14-2 
8.14.3 Demand for Public Services .......................................................... 8.14-2 
8.14.4 Effects on Local and Regional Economy and Local and State Tax 

Revenue ........................................................................................ 8.14-2 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xviii  

8.14.5 Displacement of Residences/Business Establishments and  
Effects on Property Value ............................................................. 8.14-3 

8.14.6 Environmental Justice Effects........................................................ 8.14-4 
8.14.7 Unavoidable Adverse Effects......................................................... 8.14-4 

8.15 Air Quality Environmental Effects ........................................................... 8.15-1 
8.15.1 Approach ....................................................................................... 8.15-1 

8.15.1.1 Construction Emissions ................................................ 8.15-1 
8.15.1.2 Routine Operation and Maintenance Emissions ........... 8.15-3 

8.15.2 Short-term Impacts – Construction ................................................ 8.15-3 
8.15.3 Long-term Impacts – Operation and Maintenance ......................... 8.15-4 
8.15.4 Unavoidable Adverse Effects......................................................... 8.15-4 

9.0 Cumulative Effects Analysis ................................................................................ 9-1 
9.1 Target Resources .......................................................................................... 9-2 

9.1.1 Geographic Scope .............................................................................. 9-3 
9.1.2 Temporal Scope ................................................................................. 9-3 

9.2 Cumulative Effects on Water Resources ....................................................... 9-3 
9.2.1 Water Use (Hydrology) ....................................................................... 9-3 
9.2.2 Water Quality (Temperature) .............................................................. 9-5 

9.3 Cumulative Effects on Aquatic Resources ..................................................... 9-6 
9.3.1 Resident Fish and Native Amphibians ................................................ 9-6 
9.3.2 Anadromous Fish ............................................................................... 9-7 

9.4 Cumulative Effects on Recreation ................................................................. 9-8 
9.4.1 Eldorado and Tahoe National Forests ................................................ 9-9 
9.4.2 Auburn Project Lands (Peaking Reach) ............................................. 9-9 

9.5 Cumulative Effects on Global Climate Change (Greenhouse Gas  
Emissions) ................................................................................................ 9-12 

9.6 Unavoidable Adverse Effects ...................................................................... 9-14 
10.0 Environmental Analysis of Other Alternatives .................................................... 10-1 
11.0 Economic Analysis ............................................................................................. 11-1 

11.1 No-Action Alternative Costs ...................................................................... 11-1 
11.2 Proposed Action Costs .............................................................................. 11-1 

11.2.1 Capital Improvements ....................................................................... 11-1 
11.2.2 New Environmental Programs, Measures, and Facilities ................. 11-2 

11.3 Comparison of Generation Production and Benefit ................................... 11-2 
12.0 Conclusions and Recommendations ................................................................. 12-1 

12.1 Comparison of Alternatives ....................................................................... 12-1 
12.1.1 Proposed Action ............................................................................... 12-1 
12.1.2 No-Action Alternative ........................................................................ 12-4 

12.2 Comprehensive Development and Recommended Alternative ................. 12-4 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xix  

12.3 Unavoidable Adverse Effects .................................................................... 12-5 
12.4 Recommendations of Fish and Wildlife Agencies ..................................... 12-5 
12.5 Consistency with Comprehensive Plans ................................................... 12-5 

12.5.1 Relevant Plans from FERC’s List of Comprehensive Plans ............. 12-6 
12.5.1.1 Rubicon River Wild Trout Management Plan ................... 12-7 
12.5.1.2 Final Hatchery and Stocking Program Environmental 

Impact Report/Environmental Impact Statement ............. 12-9 
12.5.1.3 California Wildlife: Conservation Challenges, 

California’s Wildlife Action Plan ..................................... 12-10 
12.5.1.4 Public Opinions and Attitudes on Outdoor Recreation 

in California ................................................................... 12-11 
12.5.1.5 Recreation Outlook in Planning District 3 ...................... 12-12 
12.5.1.6 California Outdoor Recreation Plan ............................... 12-13 
12.5.1.7 The California Water Plan and the California Water 

Plan Updates ................................................................. 12-14 
12.5.1.8 Water Quality Control Plan (Basin Plan) – Central 

Valley Region, the Sacramento River Basin and San 
Joaquin River Basin ...................................................... 12-16 

12.5.1.9 Recreation Needs in California ...................................... 12-18 
12.5.1.10 Eldorado National Forest Land and Resource  

Management Plan ......................................................... 12-19 
12.5.1.11 Tahoe National Forest Land and Resource 

Management Plan ......................................................... 12-20 
12.5.1.12 Water Quality Control Plans and Policies Adopted as 

Part of the State Comprehensive Plan .......................... 12-22 
12.5.1.13 Fisheries USA, the Recreational Fisheries Policy of 

the USFWS ................................................................... 12-23 
12.5.2 List of Other Applicable Plans......................................................... 12-23 

12.5.2.1 The Nationwide Rivers Inventory ................................... 12-24 
12.5.2.2 Placer County General Plan: Countywide General 

Plan Policy Document ................................................... 12-25 
12.5.2.3 Placer Legacy Open Space and Agricultural 

Conservation Program – Implementation Report .......... 12-27 
12.5.2.4 Foresthill Divide Community Plan – Placer County, 

California ....................................................................... 12-28 
12.5.2.5 Auburn State Recreation Area Interim Resource 

Management Plan ......................................................... 12-29 
12.5.2.6 American River Water Resources Investigation: Wild 

and Scenic River Eligibility Study and Preliminary 
Classification ................................................................. 12-30 

12.5.2.7 Granite Chief Wilderness Management Plan ................. 12-31 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xx  

12.5.2.8 Sierra Nevada Forest Plan Amendment, Final 
Supplemental Environmental Impact Statement and 
Record of Decision ........................................................ 12-32 

12.5.2.9 Biological Opinion and Conference Opinion on the 
Long-Term Operations of the Central Valley Project 
and California State Water Project ................................ 12-33 

12.5.2.10 Public Draft Recovery Plan for Central Valley Winter-
run and Spring-run Chinook Salmon and Steelhead. .... 12-34 

13.0 Finding of No Significant Impact ........................................................................ 13-1 
14.0 Consultation Documentation .............................................................................. 14-1 

14.1 Early Outreach Activities ........................................................................... 14-1 
14.2 Early Relicensing Activities ....................................................................... 14-2 
14.3 Pre-Application Document (PAD) Development and Distribution .............. 14-2 
14.4 FERC Scoping .......................................................................................... 14-3 
14.5 Study Plan Development and FERC Study Plan Determination ............... 14-4 

14.5.1 FERC Study Plan Determination ...................................................... 14-4 
14.6 Technical Studies Implementation ............................................................ 14-4 

14.6.1 Annual Progress Reports ................................................................. 14-5 
14.6.2 Technical Study Reports .................................................................. 14-6 

14.7 License Measures and Management and Monitoring Plans  
Development ............................................................................................. 14-7 

14.7.1 Updating the Communication and Participation Protocols ................ 14-7 
14.7.2 License Measures and Management and Monitoring Plans ............. 14-7 

14.8 Additional Resource Agency and Tribal Consultation ............................... 14-9 
14.8.1 Endangered Species Act – Section 7 ............................................... 14-9 
14.8.2 National Historic Preservation Act – Section 106 ........................... 14-10 
14.8.3 Consultation with Native American Tribes ...................................... 14-11 

14.9 Draft License Application Development and Distribution ......................... 14-13 
14.10 Final License Application Development and Distribution ....................... 14-14 

15.0 List of Preparers ................................................................................................ 15-1 
16.0 Literature Cited .................................................................................................. 16-1 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxi  

List of Tables 

Table 3-1. Middle Fork American River Project History. 
Table 3-2. No-Action Alternative – Project Facilities and Features. 
Table 3-3. No-Action Alternative – Project Recreation Facilities and 

Features. 
Table 3-4. Project Facility Specifications. 
Table 3-5. Description of Project Communication Lines and Powerlines.  
Table 3-6. Description of Project Roads and Trails. 
Table 3-7. Description of Project Recreation Facilities. 
Table 3-8. Description of Recreation Facility Water Supplies and 

Associated Maintenance Access Roads. 
Table 3-9. Description of Current Facility Inspections, Testing, and 

Maintenance Activities at Project Facilities and Features. 
Table 3-10. Description of Project Recreation Facilities Maintenance 

Activities. 
Table 3-11. Summary of Historic Sediment Maintenance Activities at MFP 

Diversion Pools and Medium Reservoirs (through 2009). 
Table 3-12. Available Sediment Storage Capacities at Current MFP 

Sediment Disposal Areas. 
Table 3-13. Bypass and Peaking Reach Average Width and Average Annual 

Flow. 
Table 3-14. Minimum Pool and Minimum Instream Flow Requirements. 
Table 3-15. Summary of Water Rights Permits. 
Table 3-16. Summary of MFP Generation (1967–2006). 
Table 4-1. Proposed Action – Project Facilities and Features. 
Table 4-2. Proposed Action – Project Recreation Facilities and Features. 
Table 4-3. Project Gaging Stations and Weirs. 
Table 4-4. Proposed Action – Description of Routine Facility Inspections, 

Testing, and Maintenance Activities at Project Facilities and 
Features. 

Table 4-5. Proposed Action – Description of Routine Maintenance at 
Project Roads and Trails. 

Table 4-6. Proposed Action – Description of Routine Maintenance at 
Project Recreation Facilities and Features.  

Table 7.1-1. Information on Watershed Area, Stream Length, and Gradient of 
Waters Affected by the MFP. 

Table 7.2-1. Primary Geologic Formations in the Watershed. 
Table 7.2-2. Soil Types, Slope, and Stability Along the Streams and Rivers 

Associated with the MFP. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxii  

List of Tables (continued) 

Table 7.3-1. Information on Drainage Area, Stream Length, and Gradient of 
Waters Associated with the Middle Fork American River Project. 

Table 7.3-2a and 2b. Water Year Types during the Period of Record (1975 to 2007).  
Table 7.3-3. Distances Between Points in Peaking Reach and Associated 

Water Travel Times. 
Table 7.3-4. Flow Arrival Time in the Peaking Reach by Location. 
Table 7.3-5. Hydrology Data Summary for Selected Locations in Waters 

Associated with the Middle Fork Project.  
Table 7.3-6. Summary of General Characteristics of the Middle Fork Project 

Reservoirs. 
Table 7.4-1. Summary of Water Quality Analytical Tests, Including 

Laboratory Methods and Detection Limits, and Chemical Water 
Quality Objectives. 

Table 7.4-2. Summary of Analytical Results for Water Quality Samples 
Collected during the Spring 2007 Sampling Event. 

Table 7.4-3. Summary of Analytical Results of Water Quality Sampling for 
Fall 2007. 

Table 7.4-4. Summary of Analytical Results for Voluntary Enhanced Water 
Quality Samples. 

Table 7.4-5. Summary of 30-Day, 5-Sample Fecal Coliform Results (MPN). 
Table 7.4-6. Average Methylmercury Concentrations (mg/kg Sampling 

Location and Species.   
Table 7.5-1. Summary of Management Objectives that Apply to Aquatic 

Resources. 
Table 7.5-2a. Middle Fork American River below Middle Fork Interbay Water 

Temperature Profiles (July–August) and the Corresponding 
River Mile at which the Water Temperature Reaches 17o C and 
20oC. 

Table 7.5.2b. Rubicon River Water Temperature Profiles (July–August) and 
the Corresponding River Mile at which the Water Temperature 
Reaches 17oC and 20oC. 

Table 7.5-3. Depth and Velocity Guilds for the Aquatic Species for Use in the 
Spatial Niche Analysis. 

Table 7.5-4. Species and Life Stage Periodicities.  
Table 7.5-5. Summary of Fish Species Observed during the 2007-2009 Fish 

Population Sampling. 
Table 7.5-6. Rainbow Trout Observed Emergence Dates Above the Small 

Stream Diversion Pools. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxiii  

List of Tables (continued) 

Table 7.5-7. Hardhead and Sacramento Pikeminnow Observations from 
Quantitative and Qualitative Fish Sampling. 

Table 7.5-8. Rainbow Trout Spawning Weighted Usable Area under Spring 
Minimum Flows With and Without Accretion. 

Table 7.5-9. Fish Stranding and Trapping / Isolation Observed in the Middle 
Fork American River Peaking Reach. 

Table 7.5-10. Reservoir Gill Netting Catch and Catch Per Unit Effort (CPUE). 
Table 7.5-11a. Historical Fish Stocking Records at Hell Hole Reservoir. 
Table 7.5-11b. Historical Fish Stocking Records at French Meadows Reservoir. 
Table 7.5-12. Middle Fork Project Facilities Inlet/Outlet Characteristics. 
Table 7.5-13. Turbine Characteristics and Associated Estimated Mortality at 

MFP Facilities. 
Table 7.6-1. Vegetation Communities and Wildlife Habitats in the Vicinity of 

the MFP. 
Table 7.6-2. Special-status Plant Species in the Vicinity of the MFP. 
Table 7.6-3. Stebbins’ Phacelia in the Vicinity of the MFP. 
Table 7.6-4. Routine Maintenance Activities at Project Facilities and 

Features and Project Recreation Facilities where Stebbins' 
Phacelia is Present. 

Table 7.6-5. Location of Stebbin’s Phacelia Populations in the Vicinity of Hell 
Hole Reservoir. 

Table 7.6-6. Special-status Wildlife Species in the Vicinity of the MFP. 
Table 7.6-7. Raptor Nests and Roosts and USDA-FS Land Allocations and 

Important Habitat in Relation to Project Facilities and Features 
and Recreation Facilities and Features.  

Table 7.6-8. Game Species of the Middle Fork American Watershed. 
Table 7.6-9. MFP Priority Noxious Weeds List. 
Table 7.7-1. Summary of Channel Gradients in the MFP Streams and Rivers. 
Table 7.7-2. Sediment Contribution Summary. 
Table 7.7-3. Bypass and Peaking Reach Montgomery-Buffington Channel 

Types. 
Table 7.7-4. Responsiveness Rating for the MFP Streams and Rivers. 
Table 7.7-5. Summary of Flows Required to Move 25% of Suitable Gravels 

within the High Calibration Flow Wetted Channel. 
Table 7.7-6. Average Number of Days Gravel Motion is Initiated by Water 

Year Type. 
Table 7.7-7. V* Measurement Results 2006 and 2007. 
Table 7.7-8. Fine Sediment Content of Potential Spawning Gravel Samples. 
Table 7.7-9. Particle Size Results for Potential Spawning Gravel Samples. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxiv  

List of Tables (continued) 

Table 7.7-10. Total Number of Days that Scouring Flows Occurred between 
1975 and 2007. 

Table 7.7-11. Summary of Historic Sediment Removal Activities at MFP 
Diversion Pools and Medium Reservoirs (through 2009). 

Table 7.7-12. MFP Sediment Disposal Areas. 
Table 7.7-13. Particle Size Composition Summary for Diversion Pools. 
Table 7.7-14. Large Woody Debris within Project Reservoirs and Diversions. 
Table 7.8-1. Summary of Riparian Vegetation around Project Reservoirs and 

Diversion Pools.  
Table 7.8-2. Summary of Riparian Vegetation Community Characteristics in 

the Bypass and Peaking Reaches. 
Table 7.8-3. Life History Strategies of Dominant Woody Riparian Species 

Found in the Vicinity of the MFP. 
Table 7.8-4. Timing of Seed Dispersal for Common Woody Riparian Species 

in the Vicinity of the MFP. 
Table 7.8-5. Average Number of Riparian Recruitment Days (May and June 

Only) by Water Year Type and Total Number of Riparian 
Recruitment Days by Water Year Type under Existing Flows 
(Impaired) (1975-2007). 

Table 7.9-1. Project Recreation Facilities. 
Table 7.9-2. Summary of Estimated Recreation Use at Project Recreation 

Facilities in RVDs. 
Table 7.9-3. Project Recreation Facility Capacity Estimates. 
Table 7.9-4. Summary of Whitewater Boating Reaches on the Bypass 

Reaches. 
Tables 7.9-5a–e. Whitewater Boating Opportunities by Year and Water Year Type 

– Bypass Reaches. 
Table 7.9-6. Average Hours per Day (7:00 AM–7:00 PM) that Ramping 

Occurred in the Peaking Reach when Flows were Less than 
2,000 cfs. 

Tables 7.9-7a–d. Whitewater Boating Opportunities by Year and Water Year Type 
– Peaking Reach. 

Table 7.9-8. Average Number of Hours per Day (7:00 AM–7:00 PM) that 
River Crossing was Possible at Trail Crossings in the Peaking 
Reach – Impaired Conditions. 

Table 7.11-1. USDA-FS Managed Viewsheds in the Vicinity of the MFP. 
Table 7.11-2. Existing Project Facilities and Features and Associated VQOs. 
Table 7.11-3. EVC Assessment of MFP Facilities or Features that are Visible 

from USDA-FS Managed Viewsheds. 
Table 7.14-1. Placer County Population and Growth Rates, 1990–2009. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxv  

List of Tables (continued) 

Table 7.14-2. Population and Population Growth Rates, Placer County Cities, 
1990–2010. 

Table 7.14-3. Housing Units, Placer County Cities and County Total, 1990–
2010. 

Table 7.14-4. Placer County Employment by Industry. 
Table 7.14-5. Major Private Sector Employers in Placer County. 
Table 7.14-6. Placer County General Government Revenues, by Source. 
Table 7.14-7. Placer County General Government Expenditures, by Function. 
Table 7.15-1. Federal and State Ambient Air Quality Standards. 
Table 7.15-2. Attainment Status Designations for Portion of Placer County 

within the Mountain Counties Air Basin. 
Table 7.15-3. Estimated California GHG Emissions from Fuel Combustion. 
Table 8.1-1 Proposed Action-Changed Elements (Overview). 
Table 8.1-2. Potential Effects on Resources from Implementation of the 

Proposed Action. 
Table 8.3-1a. Hydrology Data Summary for Selected Locations in the Large 

Bypass and Peaking Reaches. 
Table 8.3-1b. Hydrology Data Summary for Selected Locations in the Small 

Bypass Reaches. 
Table 8.3-2a. Hydrology Statistics for the Proposed Action as a Percentage of 

the No-Action Alternative for Selected Locations in the Large 
Bypass and Peaking. 

Table 8.3-2b. Hydrology Statistics for the Proposed Action as a Percentage of 
the No-Action Alternative for Selected Locations in the Small 
Bypass Reaches. 

Table 8.3-3. Hydrology Data Summary for MFP Reservoirs. 
Table 8.3-4. Hydrology Statistics for the Proposed Action as a Percentage of 

the No-Action Alternative for MFP Reservoirs. 
Table 8.3-5. Middle Fork Project Hydrology Data Summary for MFP 

Powerhouses. 
Table 8.5-1. Number of Days, Years and Average Number of Days May 

Pulse Flows Occur by Water Year Type under the Proposed 
Action and No-Action Alternative. 

Table 8.5-2. Proposed Action 1-foot-per-hour Stage Change at Instream 
Flow Study Sites and Corresponding Stage Change at Middle 
Fork American River Gage (No-Action Alternative FERC 
License <=3 feet per hour). 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxvi  

List of Tables (continued) 

Table 8.5-3a. Middle Fork American River below Middle Fork Interbay Water 
Temperature Profiles (July–August) and the Corresponding 
River Mile at which the Water Temperature Reaches 17oC and 
20oC. 

Table 8.5-3b. Rubicon River Water Temperature Profiles (July–August) and 
the Corresponding River Mile at which the Water Temperature 
Reaches 17oC and 20oC. 

Table 8.5-4a. Small Streams Wetted Perimeter Time Series Summary 
Comparing the 50% Exceedance Wetted Perimeter of the 
Proposed Action to the Existing License Condition and No-
Action Alternative Wetted Perimeter. 

Table 8.5-4b. Middle Fork American River Wetted Perimeter Time Series 
Summary Comparing the 50% Exceedance Wetted Perimeter of 
the Proposed Action to the Existing License Condition and No-
Action Alternative Wetted Perimeter. 

Table 8.5-4c. Rubicon River Wetted Perimeter Time Series Summary 
Comparing the 50% Exceedance Wetted Perimeter of the 
Proposed Action to the Existing License Condition and No-
Action Alternative Wetted Perimeter. 

Table 8.5-4d. Middle Fork American River Peaking Reach Percent Change in 
Wetted Bed Area Based on the Existing License Condition 
Minimum Flows versus Proposed Action Minimum Flows. 

Table 8.5-5. Rainbow Trout Spawning Weighted Usable Area under 
Proposed Action and No-Action Alternative Spring Minimum 
Flows. 

Table 8.5-6a. Small Streams Habitat Summary Table Comparing the 50% 
Habitat Exceedance of the Proposed Action Habitat to the 
Existing License Conditions and No-Action Alternative Habitat 
Values. 

Table 8.5-6b. Middle Fork American River Habitat Summary Table Comparing 
the 50% Habitat Exceedance of the Proposed Action Habitat to 
the Existing License Conditions and No-Action Alternative 
Habitat Values. 

Table 8.5-6c. Rubicon River Habitat Summary Table Comparing the 50% 
Habitat Exceedance of the Proposed Action Habitat to the 
Existing License Conditions and No-Action Alternative Habitat 
Values. 

Table 8.5-7. Qualitative Assessment of Spill Events With Potential to Impact 
Foothill-Yellow Legged Frog Tadpoles and Egg Masses. 

Table 8.5-8. Average Percent Change by Month in Reservoir Volume and 
Depth for the Proposed Action Versus the No-Action Alternative 
and Existing License Conditions (1975–2007). 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxvii  

List of Tables (continued) 

Table 8.6-1. Comparison of the Frequency and Duration of Inundation of Hell 
Hole Reservoir Areas 2a and 2b at Various Reservoir Elevation 
Levels. 

Table 8.7-1. Summary of Historic Sediment Removal Activities at MFP 
Diversion Pools and Medium Reservoirs (through 2009). 

Table 8.7-2. Summary Results from V* Studies Conducted in 2006 and 
2007. 

Table 8.7-3a. Total Number of Days that Scouring Flows Occur under the 
Proposed Action and No-Action Alternative in Large Bypass 
Streams. 

Table 8.7-3b. Total Number of Days that Scouring Flows Occur under the 
Proposed Action, No-Action Alternative, and Existing License 
Conditions in Small Bypass Streams. 

Table 8.7-4a. Average Number of Days Initiation of Motion (Gravels) that 
Occur by Water Year Type under the Proposed Action and No-
Action Alternative in Large Bypass Streams. 

Table 8.7-4b. Average Number of Days Initiation of Motion (Gravels) that 
Occur by Water Year Type under the Proposed Action, No-
Action Alternative, and Existing License Conditions in Small 
Bypass Streams. 

Table 8.8-1. Riparian Vegetation in the Study Area around Hell Hole 
Reservoir Associated with the Hell Hole Reservoir Seasonal 
Storage Increase Improvement. 

Table 8.8-2. Potential Loss of Individuals from Existing Facility Modification 
and Construction of New Facilities and Sediment Management 
Activities. 

Table 8.8.3a. Average Number of Riparian Recruitment Days (May and June 
Only) by Water Year Type and Total Number of Riparian 
Recruitment Days by Year for Existing Flow Conditions 
(Impaired) (1975–2007) in the Large Bypass Streams. 

Table 8.8-3b. Average Number of Riparian Recruitment Days (May and June 
Only) by Water Year Type and Total Number of Riparian 
Recruitment Days by Year for Existing Flow Conditions 
(Impaired) (1975–2007) in the Small Bypass Streams. 

Table 8.9-1. French Meadows Boat Ramp Functionality (% of years). 
Table 8.9-2. Hell Hole Boat Ramp Functionality (% of years). 
Table 8.9-3a. Whitewater Boating Opportunities by Year and Water Year Type 

– Bypass Reaches – Rubicon River: Ellicott Bridge to Ralston 
Afterbay. 

Table 8.9-3b. Whitewater Boating Opportunities by Year and Water Year Type 
– Bypass Reaches – Long Canyon Creek. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxviii  

List of Tables (continued) 

Table 8.9-3c. Whitewater Boating Opportunities by Year and Water Year Type 
– Bypass Reaches – Middle Fork American River: French 
Meadows Dam to Middle Fork Interbay. 

Table 8.9-3d. Whitewater Boating Opportunities by Year and Water Year Type 
– Bypass Reaches – Middle Fork American River: Middle Fork 
Interbay to Ralston Afterbay. 

Table 8.9-4. Angling Opportunities at Select Locations in the Peaking Reach. 
Table 8.9-5. Whitewater Boating Opportunity Days Analysis Criteria – 

Peaking Reach. 
Table 8.9-6a. Whitewater Boating Opportunity by Year and Water Year Type – 

Peaking Reach – Tunnel Chute Run. 
Table 8.9-6b. Whitewater Boating Opportunity by Year and Water Year Type – 

Peaking Reach – Mammoth Bar Run. 
Table 8.9-6c. Whitewater Boating Opportunity by Year and Water Year Type – 

Peaking Reach – Murderer’s Bar Run. 
Table 8.9-6d. Whitewater Boating Opportunity by Year and Water Year Type – 

Table 8.9-3.  Whitewater Boating Opportunity by Year and 
Water Year Type – Peaking Reach – Confluence Run. 

Table 8.9-7a. Average Number of Hours per Day (7:00 AM–7:00 PM) that 
River Crossing was Possible at Trail Crossings in the Peaking 
Reach – No-Action Alternative. 

Table 8.9-7b. Average Number of Hours per Day (7:00 AM–7:00 PM) that 
River Crossing was Possible at Trail Crossings in the Peaking 
Reach – Proposed Action. 

Table 8.9-8. Construction Window and Duration by Project Activity. 
Table 8.11-1. Existing Visual Condition of the Existing MFP Facilities and 

Consistency with USDA-FS Visual Quality Objectives. 
Table 8.14-1. Number of Construction Personnel by Project Activity. 
Table 8.14-2. Construction Costs by Project Activity. 
Table 8.15-1. Project Construction Timing and Modeling Assumptions. 
Table 8.15-2. Emissions Significance Thresholds.  
Table 8.15-3. Summary of Construction Emissions. 
Table 9-1. Fish Native to the Middle Fork American River Watershed. 
Table 9-2. MFP – Hydroelectric Operations Offsets. 
Table 11-1. Summary of Assumptions Used in the Economic Analysis. 
Table 11-2. No-Action Alternative – Costs Associated with the Middle Fork 

American River Project (2010 Dollars). 
Table 11-3. Proposed Action – Costs Associated with the Middle Fork 

American River Project (2010 Dollars). 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxix  

List of Tables (continued) 

Table 11-4. Proposed Action – Cost of Environmental Programs, Measures, 
and Facilities for the Middle Fork American River Project (2010 
Dollars). 

Table 11-5. Comparison of Annual Project Benefits and Costs for the No-
Action Alternative and Proposed Action. 

Table 14-1. Parties Consulted in Preparation of the Draft License 
Application. 

Table 14-2. Plenary Meetings Dates and Topics. 
Table 14-3. Technical Working Group, Subgroup, and Focus Group 

Meetings. 
Table 14-4. Stakeholder-Approved Technical Study Plans. 
Table 14-5. Technical Study Report Distribution Dates. 
Table 14-6. Summary of Consultation with Native American Tribes 

Regarding the MFP Relicensing (updated September 14, 2010). 
Table 14-7. Stakeholder Comments Filed with FERC. 
Table 15-1. Placer County Water Agency and Placer County Personnel 

Providing Review of the License Application – Exhibit E. 
Table 15-2. List of Preparers of the Application for New License – Exhibit E. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxx  

List of Figures 

Figure 3-1. MFP Facilities Elevation Profile. 
Figure 3-2. MFP Transmission, Power, and Communications Schematic. 
Figure 3-3. PCWA Deliveries for Consumptive Demand (1990–2007). 
Figure 3-4. Typical Seasonal Demand Pattern. 
Figure 3-5. Typical Weekly Energy Demand and Production. 
Figure 3-6. Total MFP Inflow (Combined Flows from Duncan Creek, Middle 

Fork American River, Rubicon River, and Long Canyon Creek) 
from 1975–2007. 

Figure 3-7. Combined Reservoir Storage Levels (French Meadows and Hell 
Hole) and Spills from 1974 through 2007. 

Figure 3-8. Water Surface Elevations at Ralston Afterbay – Winter. 
Figure 3-9. Water Surface Elevations at Ralston Afterbay – Spring. 
Figure 3-10. Water Surface Elevations at Ralston Afterbay – Summer. 
Figure 3-11. Water Surface Elevations at Ralston Afterbay – Fall. 
Figure 3-12. Releases vs. Reservoir Storage, Drier Period (1987–1992). 
Figure 3-13. Releases vs. Reservoir Storage, Wetter Period (1995–1998). 
Figure 4-1. Benefits of the Proposed Action. 
Figure 4-2. Resource Stewardship Provided by the Proposed Action. 
Figure 7.3-1. Mean Annual Runoff into Folsom Reservoir from the American 

River Basin.  
Figure 7.3-2. Example of Project Modification of Flows in the Large River 

Bypass Reaches of the Middle Fork American and Rubicon 
Rivers. 

Figure 7.3-3. Example of Project Modification of Flows in the Small Stream 
Bypass Reaches (Duncan Creek and North and South Fork 
Long Canyon Creeks). 

Figure 7.3-4. Graphs of Monthly Exceedance Curves (20%, 50%, and 80%) 
for Selected Locations in Waters Associated with the Middle 
Fork American River Project. 

Figure 7.3-5. Example of Project Modification of Flows in the Peaking Reach 
(Mean Daily Flows).   

Figure 7.3-6. Idealized Examples of Releases from Oxbow Powerhouse 
During Wet, Above Normal, Below Normal, Dry, and Critical 
Years. 

Figure 7.3-7. Base Flow/Travel Velocity Relationship for the Peaking Reach. 
Figure 7.3-8. Shape of Flow Release Curves in Peaking Reach by Location. 
Figure 7.3-9. French Meadows Reservoir Storage Capacity Curve. 
Figure 7.3-10. Hell Hole Reservoir Storage Capacity Curve. 
Figure 7.3-11. Ralston Afterbay Storage Capacity Curve. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxi  

List of Figures (continued) 

Figure 7.3-12. Middle Fork Interbay Storage Capacity Curve. 
Figure 7.3-13. Duncan Creek Diversion Impoundment Storage Capacity Curve. 
Figure 7.3-14. Hell Hole and French Meadows Reservoirs Typical 2-year 

Storage Cycles. 
Figure 7.3-15a. Flow Releases and Reservoir Storage at Hell Hole Reservoir 

(USGS Gaging Station No. 11428700) from 1975 to 2007. 
Figure 7.3-15b. Flow Releases and Reservoir Storage at French Meadows 

Reservoir (1975–2007). 
Figure 7.5-1a. Water Temperature Measured at Four Locations in the Middle 

Fork American River between French Meadows Reservoir and 
Middle Fork Interbay (River Mile 46.6, 44.6, 39.4, and 36.1) in 
2006, 2007, and 2008. 

Figure 7.5-1b. Water Temperature Measured at Three Locations in the Middle 
Fork American River between Middle Fork Interbay and Ralston 
Afterbay (River Mile 35.5, 29.4, and 26.0) in 2006, 2007, and 
2008. 

Figure 7.5-1c. Water Temperature Measured at Three Locations in the Middle 
Fork American River between Ralston Afterbay and the 
Confluence with the North Fork American River (River Mile 23.1, 
14.3, and 0.1) and One Location in the North Fork American 
River below the Confluence (River Mile 20.8) in 2006, 2007, and 
2008. 

Figure 7.5-1d. Water Temperature Measured at Four Locations in the Rubicon 
River between Hell Hole Reservoir and Ralston Afterbay (River 
Mile 28.8, 22.5, 14.3, and 0.7) in 2006, 2007, and 2008. 

Figure 7.5-1e. Water Temperature Measured in Duncan Creek at Two 
Locations Below the Duncan Creek Diversion (River Mile 0.1 
and 8.41) and One Location Above the Duncan Creek Diversion 
(River Mile 8.8) in 2006, 2007, and 2008. 

Figure 7.5-1f. Water Temperature Measured in North Fork Long Canyon 
Creek at One Location Below the North Fork Long Canyon 
Diversion (River Mile 3.1) and One Location Above the North 
Fork Long Canyon Diversion (River Mile 3.2) in 2006, 2007, and 
2008. 

Figure 7.5-1g. Water Temperature Measured in South Fork Long Canyon 
Creek at Two Locations Below the South Fork Long Canyon 
Diversion (River Mile 0.1 and 3.2) and One Location Above the 
South Fork Long Canyon Diversion (River Mile 3.4) in 2006, 
2007, and 2008. 

Figure 7.5-1h. Water Temperature Measured in Long Canyon Creek at Three 
Locations (River Mile 0.1, 6.8, and 11.1) in 2006, 2007, and 
2008. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxii  

List of Figures (continued) 

Figure 7.5-2. Fish Distribution in the Middle Fork American River, Rubicon 
River, Long Canyon Creek, North Fork Long Canyon Creek, 
South Fork Long Canyon Creek, Duncan Creek, and Little 
Duncan Creek. 

Figure 7.5-3. 2008 Length Frequency Histograms of Rainbow Trout and 
Brown Trout Captured During Electrofishing at Small Streams 
(Top), Electrofishing and Snorkeling at Large River Sites 
(Middle), and Snorkeling at  Sites in the Peaking Reach 
(Bottom). 

Figure 7.5-4. 2007 Age and Growth Rates of Rainbow Trout at all Study Sites 
(Top), Middle Fork American River and Rubicon River Sites 
(Middle), and Small Stream Sites (Bottom). 

Figure 7.5-5. The Cumulative Number of Years that Diverting was Occurring 
(1975–2007) at Duncan Creek (top), North Fork Long Canyon 
Creek (middle), and South Fork Long Canyon Creek (bottom). 

Figure 7.5-6a. The 2007 Density and Biomass of Trout in the Study Streams. 
Figure 7.5-6b. The 2008 Density and Biomass of Trout in the Study Streams. 
Figure 7.5-7a. The 2007 Density and Biomass of Trout Upstream and 

Downstream of Small Stream Diversions. 
Figure 7.5-7b. The 2008 Density and Biomass of Trout Upstream and 

Downstream of Small Stream Diversions. 
Figure 7.5-7c. The 2009 Density and Biomass of Trout Upstream and 

Downstream of Small Stream Diversions. 
Figure 7.5-8a. 2007 Comparison of Trout Density and Biomass Between Study 

Sites and Potential Comparison Sites. 
Figure 7.5-8b. 2008 Comparison of Trout Density and Biomass Between Study 

Sites and Potential Comparison Sites. 
Figure 7.5-9a. Hell Hole Reservoir Water Surface Elevation in Relation to the 

Hell Hole Boat Ramp Operational Range and Minimum Pool 
Elevations by the Forecasted Water Year Type. 

Figure 7.5-9b. French Meadows Reservoir Water Surface Elevation in Relation 
to the French Meadows Boat Ramp Operational Range and 
Minimum Pool Elevations by the Forecasted Water Year Type. 

Figure 7.5-10a. French Meadows Reservoir Water Temperature and Dissolved 
Oxygen Profiles at Site FM1 for all Years (2005–2008) and 
Sampling Months (June - October). 

Figure 7.5-10b. Hell Hole Reservoir Water Temperature and Dissolved Oxygen 
Profiles at Site HH1 for all Years (2005–2008) and Sampling 
Months (June–October). 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxiii  

List of Figures (continued) 

Figure 7.5-10c. Ralston Afterbay Water Temperature and Dissolved Oxygen 
Profiles at Site RA1 for all Years (2005–2008) and Sampling 
Months (June–October). 

Figure 7.5-11. Gill Netting Catch per Unit Effort (CPUE) (Fish per Hour) in Hell 
Hole Reservoir, French Meadows Reservoir, Middle Fork 
Interbay, and Ralston Afterbay. 

Figure 7.6-1. Timing of Bald Eagle Reproductive Activities and Associated 
Sensitivity Levels. 

Figure 7.7-1. Middle Fork Project River Longitudinal Profiles. 
Figure 7.9-1. Wading/Crossing Suitability Relationship. 
Figure 7.9-2.  Fords Bar Wading Suitability (80–1018 cfs). 
Figure 7.9-3. Buckeye Bar Wading Suitability (80–1018 cfs). 
Figure 7.9-4 Wading WUA at Fords Bar and Buckeye Bar. 
Figure 8.1-1 Potential Effects on Resources from Implementation of the 

Proposed Action. 
Figure 8.3-1. Graphs of Monthly Exceedance Curves (20%, 50%, and 80%) 

for Selected Locations in the Large Bypass and Peaking 
Reaches. 

Figure 8.3-2. Graphs of Monthly Exceedance Curves (20%, 50%, and 80%) 
for Selected Locations in the Small Bypass Reaches. 

Figure 8.3-3. Graphs of Monthly Exceedance Curves (20%, 50%, and 80%) 
for MFP Reservoirs. 

Figure 8.3-4. Graphs of Monthly Exceedance Curves (20%, 50%, and 80%) 
for MFP Powerhouses. 

Figure 8.5-1a. Duncan Creek Proposed Action (colored) and No-Action 
Alternative (gray) Minimum Instream Flows. 

Figure 8.5-1b. North Fork Long Canyon Proposed Action (colored) and No-
Action Alternative (gray) Minimum Instream Flows. 

Figure 8.5-1c. South Fork Long Canyon Proposed Action (colored) and No-
Action Alternative (gray) Minimum Instream Flows. 

Figure 8.5-1d. Middle Fork American River Below French Meadows Proposed 
Action (colored) and No-Action Alternative (gray) Minimum 
Instream Flows.  

Figure 8.5-1e. Middle Fork American River Below Middle Fork Interbay 
Proposed Action (colored) and No-Action Alternative (gray) 
Minimum Instream Flows. 

Figure 8.5-1f. Rubicon River Below Hell Hole Reservoir Proposed Action 
(colored) and No-Action Alternative (gray) Minimum Instream 
Flows. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxiv  

List of Figures (continued) 

Figure 8.5-1g. Middle Fork American River Below Ralston Afterbay Proposed 
Action (colored) and No-Action Alternative (gray) Minimum 
Instream Flows. 

Figure 8.5-2a. Minimum Daily Flow under the Proposed Action and No-Action 
Alternative in the Rubicon River Downstream of Hell Hole Dam 
(Based on 1975–2007 Proposed Action and No-Action 
Alternative Hydrology). (Based on the 1975–2007 Hydrology 
Data Combined by Water Year Type). 

Figure 8.5-2b. Minimum Daily Flow under the Proposed Action and No-Action 
Alternative in the Middle Fork American River downstream of 
French Meadows Dam (Based on the 1975–2007 Hydrology 
Data Combined by Water Year Type). 

Figure 8.5-2c. Minimum Daily Flow under the Proposed Action and No-Action 
Alternative in the Middle Fork American River downstream of 
Middle Fork Interbay Dam (Based on the 1975–2007 Hydrology 
Data Combined by Water Year Type). 

Figure 8.5-2d. Minimum Daily Flow under the Proposed Action and No-Action 
Alternative in Duncan Creek downstream of the Diversion 
(Based on the 1975–2007 Hydrology Data Combined by Water 
Year Type). 

Figure 8.5-2e. Minimum Daily Flow under the Proposed Action and No-Action 
Alternative in North Fork Long Canyon Creek downstream of the 
Diversion (Based on the 1975–2007 Hydrology Data Combined 
by Water Year Type). 

Figure 8.5-2f. Minimum Daily Flow under the Proposed Action and No-Action 
Alternative in South Fork Long Canyon Creek downstream of 
the Diversion (Based on the 1975–2007 Hydrology Data 
Combined by Water Year Type). 

Figure 8.5-2g. Minimum Flow under the Proposed Action (Hourly Data) and 
No-Action Alternative (15-Minute Data) in the Middle Fork 
American River Peaking Reach (Based on the 1975–2007 
Hydrology Data Combined by Water Year Type). 

Figure 8.5-3a. Rubicon River Near Ellicott Bridge (R20.9) Flow Recession in 
Wet Water Years for the Proposed Action (top) and Unimpaired 
Conditions (bottom).  Flows were Time-Shifted to Match the 
Timing of the Receding Limb. 

Figure 8.5-3b. Rubicon River Near Ellicott Bridge (R20.9) Flow Recession in 
Above Normal Water Years for the Proposed Action (top) and 
Unimpaired Conditions (bottom).  Flows were Time-Shifted to 
Match the Timing of the Receding Limb. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxv  

List of Figures (continued) 

Figure 8.5-4a. Rubicon River Below Long Canyon (R3.5) Flow Recession in 
Wet Water Years for the Proposed Action (top) and Unimpaired 
Conditions (bottom).  Flows were Time-Shifted to Match the 
Timing of the Receding Limb. 

Figure 8.5-4b. Rubicon River Below Long Canyon (R3.5) Flow Recession in 
Above Normal Water Years for the Proposed Action (top) and 
Unimpaired Conditions (bottom).  Flows were Time-Shifted to 
Match the Timing of the Receding Limb. 

Figure 8.5-5a. Middle Fork American River Above Ralston Afterbay (MF26.2) 
Flow Recession in Wet Water Years for the Proposed Action 
(top) and Unimpaired Conditions (bottom).  Flows were Time-
Shifted to Match the Timing of the Receding Limb. 

Figure 8.5-5b. Middle Fork American River Above Ralston Afterbay (MF26.2) 
Flow Recession in Above Normal Water Years for the Proposed 
Action (top) and Unimpaired Conditions (bottom).  Flows were 
Time-Shifted to Match the Timing of the Receding Limb. 

Figure 8.5-6a. Rubicon River Near Ellicott Bridge (R20.9) Average Flow 
Recession (top) and Relative Stage Change (bottom) in Wet 
Water Years for the Proposed Action and Unimpaired 
Conditions.  

Figure 8.5-6b. Rubicon River Near Ellicott Bridge (R20.9) Average Flow 
Recession (top) and Relative Stage Change (bottom) in Above 
Normal Water Years for the Proposed Action and Unimpaired 
Conditions.  

Figure 8.5-7a. Rubicon River Below Long Canyon (R3.5) Average Flow 
Recession (top) and Relative Stage Change (bottom) in Wet 
Water Years for the Proposed Action and Unimpaired 
Conditions.  

Figure 8.5-7b. Rubicon River Below Long Canyon (R3.5) Average Flow 
Recession (top) and Relative Stage Change (bottom) in Above 
Normal Water Years for the Proposed Action and Unimpaired 
Conditions.  

Figure 8.5-8a. Middle Fork American River Above Ralston Afterbay (MF26.2) 
Flow Recession in Wet Water Years for the Proposed Action 
(top) and Unimpaired Conditions (bottom).  Flows were Time-
Shifted to Match the Timing of the Receding Limb. 

Figure 8.5-8b. Middle Fork American River Above Ralston Afterbay (MF26.2) 
Flow Recession in Above Normal Water Years for the Proposed 
Action (top) and Unimpaired Conditions (bottom).  Flows were 
Time-Shifted to Match the Timing of the Receding Limb. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxvi  

List of Figures (continued) 

Figure 8.5-9a. Average Flow Fluctuations in the Peaking Reach for the 
Proposed Action and No-Action Alternative in Summer / Fall 
(Jun–Oct), Winter (Nov–Feb), and Spring (Mar–May). 

Figure 8.5-9b. Average Ratio of Flow Fluctuations in the Peaking Reach for the 
Proposed Action and No-Action Alternative in Spring (Mar–
May), Summer / Fall (Jun–Oct), and Winter (Nov–Feb). 

Figure 8.5-10a. Daily Flow Fluctuation (daily maximum - daily minimum) 
Exceedances in the Middle Fork American River Peaking Reach 
by Water Year Type during the Spring. 

Figure 8.5-10b. Daily Flow Fluctuation (daily maximum - daily minimum) 
Exceedances in the Middle Fork American River Peaking Reach 
by Water Year Type during the Summer / Fall. 

Figure 8.5-10c. Daily Flow Fluctuation (daily maximum / daily minimum) 
Exceedances in the Middle Fork American River Peaking Reach 
by Water Year Type during the Winter. 

Figure 8.5-11a. Daily Discharge Ratio (daily maximum / daily minimum) 
Exceedances in the Middle Fork American River Peaking Reach 
by Water Year Type during the Spring. 

Figure 8.5-11b. Daily Discharge Ratio (daily maximum / daily minimum) 
Exceedances in the Middle Fork American River Peaking Reach 
by Water Year Type during the Summer / Fall. 

Figure 8.5-11c. Daily Discharge Ratio (daily maximum / daily minimum) 
Exceedances in the Middle Fork American River Peaking Reach 
by Water Year Type during the Winter. 

Figure 8.5-12a. Hydrographs for the Middle Fork American Peaking Reach in 
Wet Water Years under the Proposed Action and No-Action 
Alternative. 

Figure 8.5-12b. Hydrographs for the Middle Fork American Peaking Reach in 
Above Normal Water Years under the Proposed Action and No-
Action Alternative. 

Figure 8.5-12c. Hydrographs for the Middle Fork American Peaking Reach in 
Below Normal Water Years under the Proposed Action and No-
Action Alternative. 

Figure 8.5-12d. Hydrographs for the Middle Fork American Peaking Reach in 
Dry Water Years under the Proposed Action and No-Action 
Alternative. 

Figure 8.5-12e. Hydrographs for the Middle Fork American Peaking Reach in 
Critical Water Years under the Proposed Action and No-Action 
Alternative. 

Figure 8.5-13. Proposed Action Oxbow Powerhouse Up Ramp and Down 
Ramp Categories Compared to 1-foot-per-hour Stage Change 
at Instream Flow Study Sites. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxvii  

List of Figures (continued) 

Figure 8.5-14. Maximum Daily One Hour Ramping Rates for the Proposed 
Action and No-Action Alternative during the Spring (Mar–May), 
Summer / Fall (Jun–Oct), and Winter (Nov–Feb). 

Figure 8.5-15a. Duncan Creek Resulting Effects. 
Figure 8.5-15b. South and North Fork Long Canyon Creek Resulting Effects. 
Figure 8.5-15c. Long Canyon Creek Resulting Effects. 
Figure 8.5-15d. Middle Fork American River below French Meadows Reservoir 

Resulting Effects. 
Figure 8.5-15e. Middle Fork American River below Middle Fork Interbay 

Resulting Effects. 
Figure 8.5-15f. Rubicon River below Hell Hole Reservoir Resulting Effects. 
Figure 8.5-15g. Middle Fork American River below Ralston Afterbay (Peaking 

Reach) Resulting Effects. 
Figure 8.9-1a. Average Number of Boating Opportunity Days by Water Year 

Type (top) and Total Number of Boating Opportunity Days by 
Year (Bottom) – Rubicon River: Ellicott Bridge to Ralston 
Afterbay. 

Figure 8.9-1b. Average Number of Boating Opportunity Days by Water Year 
Type (top) and Total Number of Boating Opportunity Days by 
Year (Bottom) – Long Canyon Creek. 

Figure 8.9-1c. Average Number of Boating Opportunity Days by Water Year 
Type (top) and Total Number of Boating Opportunity Days by 
Year (Bottom) – Middle Fork American River: French Meadows 
Dam to Middle Fork Interbay. 

Figure 8.9-1d. Average Number of Boating Opportunity Days by Water Year 
Type (top) and Total Number of Boating Opportunity Days by 
Year (Bottom) – Middle Fork American River: Middle Fork 
Interbay to Ralston Afterbay. 

Figure 8.9-2a. Angling Opportunities at Select Locations in the Peaking Reach 
(300–600 cfs). 

Figure 8.9-2b. Angling Opportunities at Select Locations in the Peaking Reach 
(75–300 cfs). 

Figure 8.9-3a. Average Number of Whitewater Boating Opportunity Days by 
Water Year Type – Tunnel Chute Run. 

Figure 8.9-3b. Average Number of Whitewater Boating Opportunity Days by 
Water Year Type – Mammoth Bar Run. 

Figure 8.9-3c. Average Number of Whitewater Boating Opportunity Days by 
Water Year Type – Murderer’s Bar Run. 

Figure 8.9-3d. Average Number of Whitewater Boating Opportunity Days by 
Water Year Type – Confluence Run. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxviii  

List of Figures (continued) 

Figure 8.9-4a. Total Number of Easy/Moderate Trail Crossing Opportunities 
(top) and Moderate/Difficult Trail Crossing Opportunities 
(bottom) per Year by Water Year Type – Fords Bar Crossing. 

Figure 8.9-4b.   Total Number of Easy/Moderate Trail Crossing Opportunities 
(top) and Moderate/Difficult Trail Crossing Opportunities 
(bottom) per Year by Water Year Type – Ruck-a-Chucky 
Crossing. 

Figure 8.9-4c. Total Number of Easy/Moderate Trail Crossing Opportunities 
(top) and Moderate/Difficult Trail Crossing Opportunities 
(bottom) per Year by Water Year Type – Poverty Bar Crossing. 

Figure 8.9-4d. Total Number of Easy/Moderate Trail Crossing Opportunities 
(top) and Moderate/Difficult Trail Crossing Opportunities 
(bottom) per Year by Water Year Type – Mammoth Bar 
Crossing. 

Figure 8.9-4e. Total Number of Easy/Moderate Trail Crossing Opportunities 
(top) and Moderate/Difficult Trail Crossing Opportunities 
(bottom) per Year by Water Year Type – Coffer Dam Crossing. 

Figure 8.9-5a. Average Number of Trail Crossing Opportunities by Water Year 
Type and Season – Fords Bar Crossing. 

Figure 8.9-5b. Average Number of Trail Crossing Opportunities by Water Year 
Type and Season – Ruck-a-Chucky Crossing. 

Figure 8.9-5c. Average Number of Trail Crossing Opportunities by Water Year 
Type and Season – Poverty Bar Crossing. 

Figure 8.9-5d. Average Number of Trail Crossing Opportunities by Water Year 
Type and Season – Mammoth Bar Crossing. 

Figure 8.9-5e. Average Number of Trail Crossing Opportunities by Water Year 
Type and Season – Coffer Dam Crossing. 

Figure 8.11-1. Existing dam and spillway with current maximum normal 
operating WSE (No Action Alternative). 

Figure 8.11-2. Existing dam and spillway with 6-foot raise in current maximum 
normal operating WSE, plus new spillway gates, gatehouse and 
powerlines (Proposed Action).  

Figure 14-1. PCWA’s Endangered Species Act (ESA) Section 7 Consultation 
Process and Related Activities for the MFP Relicensing. 

Figure 14-2. PCWA’s Section 106 Consultation Process and Related Cultural 
Resources Activities for the MFP Relicensing. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xxxix  

List of Maps 

Map 1-1. Middle Fork American River Project and Vicinity. 
Map 3-1. Middle Fork Project and Vicinity. 
Map 3-2a. Duncan Creek, French Meadows Area. 
Map 3-2b. Hell Hole Area. 
Map 3-2c. Long Canyon Area. 
Map 3-2d. Middle Fork Interbay Area. 
Map 3-2e. Ralston, Oxbow Area. 
Map 3-3a. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project: Duncan Creek, French Meadows Area. 
Map 3-3b. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project: Hell Hole Area. 
Map 3-3c. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project: Long Canyon Area. 
Map 3-3d. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project: Middle Fork Interbay Area. 
Map 3-3e. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project: Ralston, Oxbow Area. 
Map 4-1a. Duncan Creek, French Meadows Area. 
Map 4-1b. Hell Hole Area. 
Map 4-1c. Long Canyon Area. 
Map 4-1d. Middle Fork Interbay Area. 
Map 4-1e. Ralston, Oxbow Area. 
Map 4-2a. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project.  Duncan Creek, French Meadows Area. 
Map 4-2b. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project.  Hell Hole Area. 
Map 4-2c. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project.  Long Canyon Area. 
Map 4-2d. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project.  Middle Fork Interbay Area. 
Map 4-2e. Land Jurisdictions in the Immediate Vicinity of the Middle Fork 

Project.  Ralston, Oxbow Area. 
Map 4-3. FERC Project Boundary Modifications (includes Maps 4-3a–o).  
Map 7.1-1. American River Basin. 
Map 7.1-2. Middle Fork American River Watershed and Sub-watersheds. 
Map 7.1-3. Principal Project Facilities and Geographic Setting. 
Map 7.1-4. Land Jurisdiction in the Middle Fork American River Watershed. 
Map 7.1-5. Other Dams and Diversions in the Middle Fork American River 

Watershed. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xl  

List of Maps (continued) 

Map 7.2-1. Topography in the Middle Fork American River Watershed. 
Map 7.2-2. Geology in the Middle Fork American River Watershed. 
Map 7.2-3. Historic and Current Mining Activity in the Middle Fork American 

River Watershed. 
Map 7.2-4a. Soil Types and Stability (Sheet 1 of 3). 
Map 7.2-4b. Soil Types and Stability (Sheet 2 of 3). 
Map 7.2-4c. Soil Types and Stability (Sheet 3 of 3). 
Map 7.3-1. Gaging Station Locations in the Vicinity of the Middle Fork 

American River Project. 
Map 7.3-2. Water Supply Model Node Locations. 
Map 7.5-1. Middle Fork Project Aquatic Study Sites. 
Map 7.5-2. Water Temperature Monitoring and Meteorological Station 

Locations. 
Map 7.5-3a. Average Water Temperatures in Study Streams in August 2007 

Unimpaired Flow – Model Data. 
Map 7.5-3b. Measured August 2007 Average Water Temperature in Study 

Streams (Temperature Values Linearly Interpolated between 
Monitoring Locations). 

Map 7.5-4. 2007–2008 Fish Population Study Sites. 
Map 7.5-5. Fish Passage Barrier Locations and Frequency. 
Map 7.5-6a. Gray Eagle Bar – American Bar Stranding Study Area. 
Map 7.5-6b. Fords Bar Stranding Study Area. 
Map 7.5-7. Foothill Yellow-Legged Frog Study Site Locations. 
Map 7.5-8. Foothill Yellow-Legged Frog Habitat Suitability. 
Map 7.5-9. Foothill Yellow-Legged Frog Distribution and Abundance. 
Map 7.5-10a. French Meadows Reservoir Water Temperature and Dissolved 

Oxygen Profile Sampling Locations (2005–2008). 
Map 7.5-10b. Hell Hole Reservoir Water Temperature and Dissolved Oxygen 

Profile Sampling Locations (2005–2008). 
Map 7.5-10c. Ralston Afterbay Water Temperature and Dissolved Oxygen 

Profile Sampling Locations (2005–2008). 
Map 7.5-11. Western Pond Turtle Incidental Sightings in the Middle Fork 

American River Watershed. 
Map 7.6-1. Location of Special-Status Plant Populations in the Vicinity of 

the MFP. 
Maps 7.6-1a–f. Location of Stebbins’ Phacelia at MFP Facilities and Features 

and Recreation Facilities and Features. 
Map 7.6-2. Bald Eagle Nests and Night Roosts in the Vicinity of the MFP. 
Map 7.6-3. Location of Osprey in the Vicinity of the MFP. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xli  

List of Maps (continued) 

Map 7.6-4. Northern Goshawk PACs and Nest Trees Present in the Middle 
Fork American River Watershed. 

Map 7.6-5. California Spotted Owl PACs, Nest Trees, and Home Range 
Core Areas Present in the Middle Fork American River 
Watershed. 

Map 7.6-6a. Blue Canyon Mule Deer Herd Important Habitats and Migration 
Patterns in the Vicinity of the Middle Fork American River 
Watershed. 

Map 7.6-6b. Pacific Mule Deer Herd Important Habitats and Migration 
Patterns in the Middle Fork American River Watershed.  

Maps 7.6-7a–e. Location of Priority Noxious Weeds in the Vicinity of the MFP. 
Map 7.7-1. Middle Fork Project, Level II Geomorphic Reach Classification. 
Map 7.7-2. Middle Fork Project, Montgomery-Buffington Classification. 
Map 7.7-3. Middle Fork Project, Stream Responsiveness. 
Map 7.8-1. Riparian Distribution and Abundance in Bypass and Peaking 

Reaches.  
Map 7.9-1a. Recreation Facilities and Land Ownership in the French 

Meadows Reservoir and Duncan Creek Diversion Areas 
Map 7.9-1b. Recreation Facilities and Land Ownership in the Hell Hole 

Reservoir Area. 
Map 7.9-1c. Recreation Facilities and Land Ownership in the Long Canyon 

Area. 
Map 7.9-1d. Recreation Facilities and Land Ownership in the Ralston 

Afterbay Area. 
Map 7.9-2a. Popular Trails and Stream Crossing Locations in the Middle 

Fork American River Watershed, Sheet 1 of 2. 
Map 7.9-2b. Popular Trails and Stream Crossing Locations in the Middle 

Fork American River Watershed, Sheet 2 of 2. 
Map 7.9-3. Specially-Designated Areas in the Middle Fork American River 

Watershed. 
Map 7.9-4. Popular Fishing Areas and Access Points in the Bypass 

Reaches. 
Map 7.9-5. Whitewater Boating Access Points on the Bypass Reaches. 
Map 7.9-6. Recreation Areas, Roads and Trails in the Auburn State 

Recreation Area. 
Map 7.9-7. Popular Fishing Areas and Access Points in the Peaking Reach. 
Map 7.9-8. Whitewater Boating Runs in the Peaking Reach. 
Map 7.10-1. Land Jurisdictions in the Middle Fork American River 

Watershed. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xlii  

List of Maps (continued) 

Map 7.10-2. Range Allotments in the Middle Fork American River 
Watershed. 

Map 7.10-3. Fire History in the Middle Fork American River Watershed. 
Map 7.11-1. Roads in the Vicinity of the MFP Designated as USDA-FS 

Managed Viewsheds. 
Map 7.11-2a. Forest Plan Visual Quality Objectives and USDA-FS Managed 

Viewsheds in the Vicinity of the MFP – Duncan Creek, French 
Meadows Reservoir Area. 

Map 7.11-2b. Forest Plan Visual Quality Objectives and USDA-FS Managed 
Viewsheds in the Vicinity of the MFP – Hell Hole Reservoir 
Area. 

Map 7.11-2c. Forest Plan Visual Quality Objectives and USDA-FS Managed 
Viewsheds in the Vicinity of the MFP – Long Canyon Creek 
Area. 

Map 7.11-2d. Forest Plan Visual Quality Objectives and USDA-FS Managed 
Viewsheds in the Vicinity of the MFP – Middle Fork Interbay 
Area. 

Map 7.11-2e. Forest Plan Visual Quality Objectives and USDA-FS Managed 
Viewsheds in the Vicinity of the MFP – Ralston Afterbay Area. 

Map 8.8-1. Riparian Vegetation in the Vicinity of Junction Bar and Indian 
Bar Sediment Augmentation Areas. 

Map 8.8-2. Riparian Vegetation in the Vicinity of Intake Sediment Control 
Duncan Creek Diversion. 

Map 8.8-3. Riparian Vegetation in the Vicinity of Intake Sediment Control 
South Fork Long Canyon Diversion. 

Map 8.8-4. Riparian Vegetation in the Vicinity of Hell Hole Dam Outlet 
Works Improvement. 

Map 8.11-1. Facilities and Features Associated with the Hell Hole Reservoir 
Seasonal Storage Increase Improvement. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xliii  

List of Attachments 

Attachment 7.1-1. Auburn Project Lands Interagency Agreements. 
Attachment 4-1. Middle Fork Project Power Purchase Contract. 
Attachment 4-2. Joint Exercise of Powers Agreement for the Middle Fork Project 

Finance Authority. 
Attachment 4-3. Resolution 08-16 of the Board of Directors of the Placer County 

Water Agency Establishing a Policy for the Distribution and Use 
of Net Power Sale Revenues from the Middle Fork American 
River Hydroelectric Project. 

Attachment 9-1. Methodology to Determine Effect of Loss of Generation on 
Greenhouse Gases. 

List of Appendices 

Appendix A. Modified or New Facilities Construction Activities and Concept 
Designs. 

Appendix B1. Monthly Impaired and Unimpaired Flow by Water Year Type 
and Water Year at Gaging Stations and Modeled Hydrologic 
Nodes under Impaired and Unimpaired Conditions. 

Appendix B1a. Monthly Impaired and Unimpaired Flow by Water Year Type 
and Water Year at Gaging Stations and Modeled Hydrologic 
Nodes under Impaired and Unimpaired Conditions. 

Appendix B1b. Annual Peak Flow at Gages in the Middle Fork American River 
Project. 

Appendix B1c. Graphs of Average Daily Flow (1975–2007) for Selected 
Locations in the Waters Associated with the Middle Fork 
American River Project. 

Appendix B1d. Hourly Flows Measured at the Middle Fork American River near 
Foresthill Gage (USGS Gage No. 11433300). 

Appendix B1e. Example Hydrographs Showing Impaired and Unimpaired Flows 
at the Top and Bottom of the Bypass and Peaking Reaches. 

Appendix B2. Habitat Area versus Flow Relationships and Effective Habitat 
Analyses. 

Appendix B3. Overview of the USDA-FS Visual Management System. 
Appendix C1. Operations Model Description Summary. 
Appendix C2a. Wetted Perimeter Time Series Analysis. 
Appendix C2b. Habitat Time Series Relationships. 
Appendix C2c. Reservoir Water Surface Elevation Plots. 
Appendix C3. Construction Air Quality Emissions Model. 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xliv  

List of Acr

°C degrees Celsius 

onyms and Abbreviations 

°F degrees Fahrenheit 
µg/L micrograms per liter 
AB Assembly Bill 
ac-ft acre-feet 
ACHP Advisory Council on Historic Preservation 
ACT Auburn to Cool Trail 
AGR Agricultural Supply 
AIR Additional Information Request 
AP avoidance and protection 
APCD Air Pollution Control District 
APE Area of Potential Effect 
APLIC Avian Power Line Interaction Committee 
AQMD Air Quality Management District 
ARPA Archeological Resources Protection Act of 1979 
ASRA Auburn State Recreation Area 
Auburn Project Lands Auburn Dam and Reservoir Project 
BA/BE Biological Assessment/Biological Evaluation 
Basin Plan Sacramento River Basin and San Joaquin River Basin 

Water Quality Control Plan 
BCC Birds of Conservation Concern 
BEMP Bald Eagle Management Plan 
BIA Bureau of Indian Affairs 
BLM Bureau of Land Management 
BMI benthic macroinvertebrate 
BMIMP Benthic Macroinvertebrate Monitoring Plan 
BMPs Best Management Practices 
bp before present 
CAA Clean Air Act 
CAAQS California ambient air quality standards 
Cal/EPA California Environmental Protection Agency 
CAL-FIRE California Department of Forestry and Fire Protection 
CalVeg California Visible Ecological Groupings 
CARB California Air Resources Board 
CASPO California spotted owls 
CDC California Department of Conservation 
CDEC California Data Exchange Center 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 xlv  

CDF California Department of Forestry 
CDFG California Department of Fish and Game 
CDMG California Division of Mines and Geology 
CEC California Energy Commission 
CEQA California Environmental Quality Act 
Certification State Water Quality Certification 
CESA California Endangered Species Act 
CFPS California Fully Protected Species 
CFR Code of Federal Regulation 
cfs cubic feet per second 
CH4 methane 
CHSC California Health and Safety Code 
CMP California-Mexico Power 
CNPS California Native Plant Society 
CO carbon monoxide 
CO2 carbon dioxide 
CO2e carbon dioxide equivalents 
COLD Cold Freshwater Habitat 
Commission Federal Energy Regulatory Commission 
CORP California Outdoor Recreation Plan 
Council Advisory Council on Historic Preservation 
County County of Placer 
CPUE catch per unit effort 
CRLF California red-legged frog 
CSBP California Stream Bioassessment Procedure 
CSC California Species of Special Concern 
CTR California Toxics Rule 
CTVCT Colfax-Todds Valley Consolidated Tribe 
CV Central Valley 
CVP Central Valley Project 
CWA Clean Water Act 
CWHR California Wildlife Habitat Relationships 
CZMA Coastal Zone Management Act 
dbh diameter at breast height 
DCUA dispersed concentrated use area 
DFPZ Defensible Fuel Profile Zones 
DO dissolved oxygen 
DPR Department of Parks and Recreation 
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DPS distinct population segment 
Draft Recovery Plan Public Draft Recovery Plan for Central Valley Winter-run 

and Spring-run Chinook Salmon and Steelhead 
DSOD Division of Safety of Dams 
DWR Department of Water Resource 
EAP Emergency Action Plan 
EDCWA El Dorado County Water Agency 
EDWPA El Dorado Water and Power Authority 
EFH Essential Fish Habitat 
EIR environmental impact report 
EIS Environmental Impact Statement 
ELC Existing License Conditions 
EMFAC Emissions Factors 
ENF Eldorado National Forest 
EO Executive Order 
EPA Environmental Protection Agency 
ESA Endangered Species Act 
ESU Evolutionarily Significant Unit 
ETP Employee Training Program 
ETP Environmental Training Program 
EVC existing visual condition 
Exhibit E Exhibit E – Environmental Exhibit 
FEIS Final Environmental Impact Statement 
FERC Federal Energy Regulatory Commission 
FHDP Foresthill Divide Community Plan 
Final License Application Application for New License 
Finance Authority Middle Fork Project Finance Authority 
Forest Plan Land and Resource Management Plan 
Forest Service United States Department of Agriculture-Forest Service 
FPA Federal Power Act 
FPMP Fish Population Monitoring Plan 
FPSP Fire Prevention and Suppression Plan 
FPUD Foresthill Public Utility District 
FR Forest Route 
FRMP Flow and Reservoir Monitoring Plan 
FSEIS Final Supplemental Environmental Impact Statement 
FSS Forest Service Sensitive 
FY fiscal years 
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FYLF foothill yellow-legged frog 
FYLFMP Foothill Yellow-Legged Frog Monitoring Plan 
GCMP Granite Chief Wilderness Management Plan 
GDPUD Georgetown Divide Public Utility District 
GHG greenhouse gas 
GIS Geographic Information System 
GP/IRMP General Plan and Interim Resource Management Plan 
GRMP Geomorphology/Riparian Monitoring Plan 
GWP global warming potential 
HB Howell-Bunger 
HFCs hydrofluorocarbons 
HHD heavy, heavy duty 
HPMP Historic Properties Management Plan 
HRCA Home Range Core Area 
HSC habitat suitability criteria 
IBI index of biotic integrity 
IFRM Instream Flow and Reservoir Minimum Pool Measure 
ILP Integrated Licensing Process 
IPCC Intergovernmental Panel on Climate Change 
IRMP Interim Management Plan 
km kilometers 
KOP Key Observation Point 
kV kilovolts 
LD light duty 
License Application Application for New License 
List List of Comprehensive Plans 
LRMP Land and Resource Management Plan 
LSEs load serving entities 
LTAB Lake Tahoe Air Basin 
lwd large woody debris 
m Meter 
MA Management Area 
MBIOMP Mercury Bioaccumulation Monitoring Plan 
MCAB Mountain Counties Air Basin 
MCL Maximum Concentration Level 
MCL Maximum Contaminant Level 
MD medium duty 
MFP Middle Fork American River Project 
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mg/kg milligram per kilogram 
mg/L milligrams per liter 
MIF minimum instream flow 
MIS Management Indicator Species 
mm millimeter 
MOA Memorandum of Agreement 
Model Middle Fork Project Operations Simulation Model 
mph miles per hour 
MRF Materials Recovery Facility 
msl mean seal level 
MT metric tons 
MUN Municipal and Domestic Supply 
MW megawatts 
MWh megawatt hours 
my million years 
mybp million years before present 
N2O Nitrous Oxide 
NAAQS national ambient air quality standards 
NAGPRA Native American Graves Protection and Repatriation Act 
National Policy National Recreational Fisheries Policy 
NEPA National Environmental Policy Act 
NFS National Forest Service 
NHPA National Historic Preservation Act 
NMFS National Marine Fisheries Service 
NO2 Nitrogen Dioxide 
NOI Notice of Intent 
NOx Oxides of Nitrogen 
NRCS Natural Resources Conservation Service 
NRHP National Register of Historic Place 
NRI Nationwide Rivers Inventory 
NRPH National Register of Historic Places 
NSPS New Source Performance Standards 
NTR National Toxics Rule 
NWIS National Water Information System 
O3 Ozone 
OCAP BiOP Opinion on the Long-Term Operations of the Central 

Valley Project and California State Water Project 
OEHHA Office of Environmental Health Hazard Assessment 
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OES Office of Emergency Services 
OHV off-highway vehicle 
ORV outstandingly remarkable value 
PA Programmatic Agreement 
PACs protected activity centers 
PAD Pre-Application Document 
PAOT people at one time 
PCA pest control advisor 
PCAPCD Placer County Air Pollution Control District 
PCT Pacific Crest Trail 
PCWA Placer County Water Agency 
PFCs perfluorocarbons 
PG&E Pacific Gas & Electric Company 
pH potential of hydrogen 
Plan Rubicon River Wild Trout Management Plan 
Plenary Plenary Group 
PM10 particulate matter less than 10 microns 
PM2.5 particulate matter less than 2.5 microns 
PMF Probable Maximum Flood 
POW Hydropower Generation 
PR partial retention 
Program California Wild Trout Program 
Project Middle Fork American River Project 
Protocols Communication and Participation Protocols 
PSEP pre-stocking evaluation protocol 
RCA Riparian Conservation Area 
REA Ready for Environmental Analysis 
REC 1 Water Contact Recreation 
REC 2 Water Contact Recreation 
Reclamation United States Bureau of Reclamation 
Recreation Outlook Recreation Outlook in Planning District 3 
RM River Mile 
RMP Resource Management Plan 
ROD Record of Decision 
ROS Recreation Opportunity Spectrum 
RPA reasonable and prudent alternative 
RRWTMP Rubicon River Wild Trout Management Plan 
RV recreational vehicle 
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RVD Recreation Visitor Days 
RWQCB Regional Water Quality Control Board 
SB Senate Bill 
SCAQMD South Coast Air Quality Management District 
SCS Soil Conservation Service 
SD Supporting Document 
SF6 sulfur hexafluoride 
SHPO State Historic Preservation Officer 
SIP State Implementation Plan 
SMP Sediment Management Plan 
SMUD Sacramento Municipal Utility District 
SNFPA Sierra Nevada Forest Plan Amendment 
SO2 Sulfur Dioxide 
SPCCP Spill Prevention Control and Countermeasure Plan 
SPLATS strategically placed area treatment 
SPWN Spawning, Reproductive, and/or Early Development 
State Parks California Department of Parks and Recreation 
State Water Board State Water Resources Control Board 
STORET STOrage and RETrieval 
SUP Special Use Permit 
SVAB Sacramento Valley Air Basin 
SWAMP Surface Water Ambient Monitoring Program 
SWP State Water Project 
TNF Tahoe National Forest 
TSMP Transportation System Management Plan 
TSP Technical Study Plan 
TSR Technical Study Report 
TVES Terrestrial Visual Encounter Surveys 
TWG Technical Working Group 
UAIC United Auburn Indian Community 
UARP Upper American River Project 
Updated Study Report 2008 Study Implementation Progress Report 
USACE United States Army Corps of Engineers 
USBR United States Bureau of Reclamation 
USDA-FS United States Department of Agriculture-Forest Service 
USDOT United States Department of Transportation 
USEPA United States Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 



Application for New License Middle Fork American River Project (FERC Project No. 2079) 

February 2011 li  

USGS United States Geological Survey 
VIPMP Vegetation and Integrated Pest Management Plan 
VMS Visual Management System 
VOC volatile organic compounds 
VQO visual quality objective 
VRMP Visual Resource Management Plan 
W&SR Wild and Scenic River 
WARM Warm Freshwater Habitat 
Water Boards State Water Resources Control Board and Regional 

Water Quality Control Board 
Watershed Middle Fork American River Watershed 
WECC Western Electricity Coordinating Council 
WILD Wildlife Habitat 
WPT western pond turtle 
WPTMP Western Pond Turtle Monitoring Plan 
WQMP Water Quality Monitoring Plan 
WQPP Water Quality Protection Plan 
WSE water surface elevation 
WSRA Wild and Scenic Rivers Act 
WST Western States Trail 
WTMP Water Temperature Monitoring Plan 
WUA weighted usable area 
YOY young-of-the-year 


