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1.0 Introduction

This report describes stream-based recreation opportunities studies conducted by the Placer County Water Agency (PCWA) in association with the REC 4 – Stream-based Opportunities Technical Study Plan (REC 4 – TSP).  The REC 4 – TSP was included in Supporting Document (SD) H of the Pre-Application Document (PAD) for the Middle Fork American River Project (MFP or Project) (PCWA 2007a).   

This report provides a detailed description of the methods and results of stream-based recreation opportunities studies completed in 2007 and 2008 in relation to the overall scope of work described in the REC 4 – TSP.  Specifically, this report: (1) characterizes general stream-based recreation opportunities in the bypass and peaking reaches associated with the MFP; (2) summarizes flows (hydrology) in the bypass and peaking reaches under impaired and unimpaired conditions, as they relate to specific stream-based recreation opportunities; and (3) provides detailed activity-specific information regarding trail use at stream crossings, angling, whitewater boating, and mining in the bypass and peaking reaches.  In addition, this report provides information about how flow information is disseminated to the public and identifies potential public safety issues related to stream-based recreation.

2.0 Study Objectives 

The REC 4 – TSP included five study objectives, as follows: 

· Characterize stream-based recreational opportunities;

· Identify a range of flows in the bypass and peaking reaches that provide for stream-based recreation opportunities, such as angling, water-play, mining and whitewater boating;

· Characterize stream crossing conditions at specific crossings in the peaking reach;

· Determine mechanisms for disseminating flow information to the public; and

· Identify existing public safety measures and concerns.

Figure REC 4-1 shows the REC 4 – TSP study objectives, study elements, and activities that relate to each objective.  It also shows how information developed through the stream-based recreation opportunities studies has been or will be documented.  

3.0 Study Implementation

The REC 4 – Stream-based Recreation Opportunities studies were initiated in 2007 and completed in 2008.  Specific study elements that have been completed, outstanding study elements, and any deviations or proposed modifications to the REC 4 – TSP are discussed in the following subsections.

3.1 Study Elements Completed

The REC 4 – TSP included eight study elements and a contingency study.  The following summarizes the work completed to date, organized by each study element, in the order they appeared in the REC 4 – TSP.  

Describe General Stream-based Recreation Opportunities

· Utilized existing information sources to characterize and describe stream-based recreation opportunities, experiences, and preferences in the bypass and peaking reaches.  

· Described stream-based recreation use and activities along the Middle Fork American River and North Fork American River between Indian Bar Rafter Access and Oregon Bar Access, utilizing information that was developed as part of the Auburn State Recreation Area (ASRA) General Plan/Resource Management Plan (GP/RMP) update. 

· Utilized information developed through the REC 2 – Recreation Visitor Surveys TSP (PCWA 2007a) to describe stream-based recreation activities, experience, and the relationship between flow and user satisfaction, where appropriate.

· Developed maps showing the locations of popular waterplay, swimming and fishing sites, and whitewater boating runs, with respect to developed recreation facilities, land jurisdictional boundaries, and primary access roads and trails.  

Summarize Hydrologic Information

· Utilized the available historical flow information to describe flows at specific locations (nodes) in the bypass and peaking reaches under impaired and unimpaired conditions.  

Develop Activity Specific Information – Trail Use at Stream Crossings, Angling, and Whitewater Boating  
· Developed activity-specific information as it relates to three specific uses: trail use at stream crossings, angling, and whitewater boating.  Activity-specific information was developed using pertinent information available from existing sources, by implementing structured focus group interviews, and conducting flow studies.  

Develop Activity Specific Information – Mining

· Developed information about mining in the bypass and peaking reaches by using pertinent information available on the internet and through recreation specialists, and by utilizing information maintained by the U.S. Bureau of Land Management (BLM).

Flow Information Dissemination

· Characterized the type of flow information that is currently available to the public through, for example, existing web sites and flow phones.

· Identified, mapped, and characterized existing stream gaging stations (location, equipment, and data collection capabilities) in target reaches.  

· Consulted with stream-based recreational users, for example whitewater boaters, anglers, equestrians, swimmers, and waders, to identify target reaches or locations where flow information may enhance stream-based recreation opportunities. 

Public Safety 

· Determined whether there are signs present at key river access and crossing points that warn the public of potential flow fluctuations based on information developed as part of the LAND 3 – Emergency Action and Public Safety TSP (PCWA 2007a).  Where present, the location, condition, and content of each sign was described.

· Identified potential safety concerns along the bypass and peaking reaches based on information developed as part of the REC 2 – TSP, along with information developed through consultation with the resource agencies and local user groups. 

3.2 Deviations from the REC 4 – TSP 

All of the study elements were completed as outlined in the REC 4 – TSP with a few minor deviations as described in the following.  

Stream Crossing Flow Study

The REC 4 – TSP indicated that PCWA would assemble a group of stream crossing users to assess stream crossing conditions over a range of flows at specific locations in the peaking reach.  The REC 4 – TSP did not identify stream crossing studies on any of the bypass reaches.  According to the participants present at a Trail User/Stream Crossing Focus Group session that was held on May 12, 2008, stream crossing is primarily dependent upon channel morphology, water depth, and velocity.  Based on this information, PCWA proposed to develop stage/discharge relationships at each of the stream crossing locations in lieu of assembling a group of stream crossing users to assess crossing conditions.  This refinement was documented in writing and provided to the Recreation Technical Working Group (TWG) members by e-mail on July 14, 2008 for review.  The refinement was then discussed and approved by the Recreation TWG at the July 21, 2008 meeting.

Angling Flow Study

The REC 4 – TSP indicated that PCWA would assemble a group of anglers to assess fishing conditions over a range of flows at specific locations in the peaking reach and on the Rubicon River below Ellicott Bridge.  Based on the information developed during an Angler Focus Group session held on May 20, 2008, PCWA proposed to address flow-related fishing issues in the peaking reach by analyzing ramping conditions in lieu of assembling a group of anglers to assess fishing conditions.  PCWA did not propose to conduct angler flow studies on the Rubicon River because sufficient information to characterize flow-related issues related to angling was developed during the Angler Focus Group session. These refinements were documented in writing and provided to the Recreation TWG members by e-mail on July 14, 2008 for review.  The refinements were then discussed and approved by the Recreation TWG at the July 21, 2008 meeting.

Whitewater Boating Studies on the Peaking Reach

PCWA conducted whitewater boating studies on three runs located in the peaking reach.

· Tunnel Chute Run (Indian Bar Rafter Access to Ruck-a-Chucky Recreation Area);

· Mammoth Bar Run (Ruck-a-Chucky Recreation Area to Mammoth Bar); and 

· Confluence Run (North Fork and Middle Fork American River Confluence to Oregon Bar).

A fourth run, the Murderer’s Bar Run (Mammoth Bar to Confluence), was identified as a target reach in the REC 4 – TSP.  However, this run was eliminated from study based on information developed during the Whitewater Boating Focus Group session.  Specifically, the focus group participants did not believe that a study on this reach was necessary for three reasons.  First, the presence of a Class V rapid (Murderer’s Bar Rapid) immediately downstream of the put-in dissuades beginning and intermediate boaters from using this reach.  (Beginning and intermediate boaters are the most likely to boat this section).  Second, the run is only about two miles long.  Third, the boatable flow range is known to be the same as that for the run located immediately upstream (Mammoth Bar Run) based on interviews with existing users.  The Recreation TWG concurred with this assessment during a meeting held on July 21, 2008.  Accordingly, flow studies were not conducted on the Murderer’s Bar Run.  

Voluntary Enhancement

Although it was not included in the REC 4 – TSP, the Recreation TWG participants requested that PCWA acquire and review existing published sources to document preferred stream crossing depths and velocities for different activity types.  In response, PCWA committed to reviewing existing information sources and documenting the results in this report.  

3.3 Outstanding Study Elements

The following study element has been partially completed:

Potential Whitewater Boating Studies on Runs in Bypass Reaches

The REC 4 – TSP indicated that PCWA would conduct whitewater boating studies on the bypass reaches, if determined to be necessary by the Plenary and the Recreation TWG, based on the results of preliminary data gathering activities, as documented below.  

· The Recreation TWG will utilize the information developed through the focus group session to expand upon the information developed through existing sources.  In consultation with the Recreation TWG and upon review of other TWG objectives, determine if whitewater boating studies are necessary to further assess whitewater boating opportunities in the bypass reaches based on information developed in the tasks above and a review of the hydrologic record.  If appropriate, identify target reaches where flow studies are needed and determine study objectives that consider the physical and operational constraints of the Project, and PCWA’s ability to release flows.  This flow study proposal will be sent to the Plenary for approval.

· If determined to be necessary by the Plenary and the Recreation TWG, conduct whitewater boating studies on specific runs in the bypass reaches using the methods described reaching the REC 4 – TSP.

During a Recreation TWG meeting conducted on June 15, 2009, PCWA agreed to conduct whitewater boating studies on the following bypass reaches, pending approval by the Plenary:

· Rubicon River – Ellicott Bridge to Ralston Afterbay.  PCWA agreed to conduct a single flow study on a spill or high flow event during the winter/spring of 2010, with a target a flow range of 500 – 800 cfs as measured at Ellicott Bridge.  To date, this flow range has not been observed in the Rubicon River in 2010.  As such, this flow study has not been completed. 

· Middle Fork American River – French Meadows Dam to Middle Fork Interbay.  PCWA agreed to conduct a single flow study during the spring of 2010, with the target flow range to be determined by the study team.  This study was conducted on May 22, 2010.  The study flow at the put-in was 252 cfs.  The study team was unable to complete the run due to the extensive amount of logs and downed trees in the river.

· Middle Fork American River – Middle Fork Interbay to Ralston Afterbay.  PCWA agreed to conduct a single flow study during the spring of 2010, prior to May 15th, or immediately after the cessation of spill, if spill extended beyond May 15, 2010, with a study target a flow range of 450-550 cfs as measured at the gage just below Middle Fork Interbay Dam.  This study was conducted on May 8, 2010.  The study flow at the put-in was 425 cfs.  The flow at the take-out was 475, due to accretion from tributaries.

PCWA is currently preparing a report which will describe the methods and results of the contingency whitewater boating studies.  This report will be distributed as a stand-alone document.  

3.4 Proposed Modifications to the REC 4  – TSP 

There are no proposed modifications to the REC 4 – TSP. 

4.0 Extent of Study Area

The study area includes the bypass and peaking reaches associated with the MFP as identified in Table REC 4-1.

5.0 Study Approach

This study focuses on characterizing and describing stream-based recreation activities and opportunities along the bypass and peaking reaches associated with the MFP.  Specific methods used to complete the study elements outlined in the REC 4 – TSP are described in the following subsections.  

Note that the study methods described below, and the study results described in Section 6.0, are not organized in the order that the study elements appeared in the REC 4 – TSP.  To facilitate reporting, similar subject material was combined together.  For example, all material related to whitewater boating appears together.  Similarly, all material related to angling appears to together and all material related to trail use and stream crossing appears together.  Table REC 4-2 provides a “crosswalk” showing where the material associated with each study element can be found in this report.

5.1 General Stream-based Recreation Opportunities 

Existing information sources were used to characterize stream-based recreational opportunities, activities, experiences, and preferences in the bypass and peaking reaches.  Existing information sources that were utilized include:

· Published guidebooks and maps, brochures available from local guides, outfitters and clubs, and data and reports available from government agencies such as the U.S. Department of Agriculture – Forest Service (USDA-FS), ASRA, and the BLM.  

· Information developed by California Department of Parks and Recreation (CDPR or State Parks) as part of the ASRA GP/RMP update, including the following two reports developed as part of the GP/RMP process: (1) Report of the Findings from the 2006 Auburn State Recreation Area Visitor Survey (California State Parks, April 2007); and (2) Auburn to Cool Trail (ACT) Crossing Feasibility Study (JSA, June 2007).  

The existing information available from the USDA-FS, ASRA, and other government sources was augmented with information developed in consultation with the stakeholders during three focus group sessions, and during follow-up consultation, to: (1) describe and characterize stream-based recreation opportunities along the bypass and peaking reaches, and (2) develop GIS-based maps showing the locations of the primary trails and roads used to access the bypass and peaking reaches, trail crossings, whitewater boating runs, popular fishing locations, and mining locations and claims in the bypass and peaking reaches.  These maps also show the locations of developed recreation facilities and land jurisdictional boundaries. 

PCWA also utilized information developed as part of PCWA’s REC 2 – Recreation Visitor Survey TSP (PCWA 2007a) to help characterize recreation use on the bypass and peaking reaches, as described in the following subsection.

5.1.1 PCWA Recreation Visitor Surveys 

PCWA conducted recreation visitor surveys in conjunction with the REC 2 – TSP (PCWA 2007a).  The recreation visitor surveys were conducted during 2008, from Memorial Day weekend through Labor Day, and were administered at all Project recreation facilities, at select dispersed concentrated use areas, and at five locations located in the ASRA along the peaking reach.  The survey methods and results are described in detail in the REC 2 – Recreation Visitor Surveys Technical Study Report (PCWA 2010c).  

A sample of the Recreation Visitor Survey instrument is included in Appendix A for reference.  The Recreation Visitor Survey instrument included a Background Information Section, which was completed by all respondents, and seven individual sections that were selectively completed by respondents, based upon the recreation activities they participated in.  One of these seven sections (Section A-5) specifically pertained to stream-based recreation use.  Individuals who indicated in the Background Information Section that they engaged in day use along a river or stream were asked to complete Section A-5 (Day Use along a Stream/River).  

The REC 2 – Recreation Visitor Survey resulted in a total of 968 surveys.  Of these, 249 survey participants completed all or a portion of Section A-5 (Day Use along a Stream/River), as follows:

· Twenty-one respondents indicated they recreated on a bypass reach.  All of these respondents were encountered at or near Ralston Afterbay.

· Two hundred and nineteen respondents indicated they recreated on the peaking reach.  These respondents were encountered at Indian Bar Rafter Access, Ruck-a-Chucky Recreation Area, Mammoth Bar, the Confluence, and Birdsall Access/Oregon Bar Access.  

· Nine respondents indicated they recreated on a stream or river reach that was not defined as either a bypass or peaking reach (for example, the Rubicon River, upstream of Hell Hole Reservoir).  These surveys were not analyzed because the responses do not pertain to the MFP.

All of the survey responses and associated meta-data were entered into Statistical Package for the Social Sciences (SPSS), a statistical database and analysis program.  The data was then queried and cross tabulated to address the following topics as they relate to the bypass and peaking reaches:

· Stream-based recreation activities;

· Arrival time and length of stay;

· Acceptability of flow-related factors;

· Acceptability of non-flow related factors;

· Flow perception;

· Recreation experience;

· Overall satisfaction;

· Adequacy and availability of flow information sources; and

· Public safety along rivers and streams.

The survey results pertaining to general stream-based recreation activities are summarized in Section 6.2.  

A number of the respondents interviewed at Ruck-a-Chucky Recreation Area (33 of 219 people) indicated that whitewater boating was their primary recreation activity.  Responses provided by these whitewater boaters are described separately in Section 6.4.2. Responses pertaining to flow information sources and safety are summarized in Sections 6.7.3 and 6.8.2, respectively.

5.2 Hydrologic Information 

In preparation for relicensing, PCWA acquired and compiled historic hydrologic data for the gages in the Watershed and has been augmenting the data set with new hydrologic data as it becomes available.  The goal is to use the hydrologic data to describe impaired flows and model data to describe unimpaired flows in the bypass and peaking reaches. The methods used to fill in data gaps, to account for accretion flows, and to model unimpaired flows were developed in consultation with the stakeholders and are described in detail in the 2005 – 2006 Hydrology Study Status Report (PCWA 2007b).

The historic and synthesized hydrologic data were used to describe impaired and unimpaired flows at specific locations in the bypass and peaking reaches associated with the MFP, as they pertain to the stream-based recreation activities.  Mean daily flow data collected from 1975 – 2007 were used to describe impaired flow in the peaking and bypass reaches.  In addition, 15-minute data collected from 1988 – 2007 (excluding 1996) were used to describe and analyze impaired flows in the peaking reach, as appropriate.  The data were summarized both graphically and in tabular format to represent five water year types (extreme dry, critically dry, dry, above normal, and wet) in either daily or hourly time steps.

The information was also used to describe flows at specific locations in the bypass and peaking reaches under impaired and unimpaired conditions as they pertain to specific recreation activities such as stream crossing, whitewater boating, and angling.  More specifically, the hydrologic data were used to evaluate: (1) stream crossing opportunities in the peaking reach, by season and water year type; (2) whitewater boating opportunities on the bypass and peaking reaches under impaired and unimpaired conditions; and (3) the effect of ramping on angling opportunities in the peaking reach.  The hydrologic data were also used to interpret the results of recreation visitor surveys conducted in 2008.

Note that many of the analyses involving flows in the peaking reach rely on historic and real-time flow data available from a stream gage located 1.25 miles downstream of Oxbow Powerhouse.  This gage is referred to in this report as the Middle Fork American River Gage below Oxbow Powerhouse.  This gage is also referred to by the following names:

· The U.S. Geological Survey (USGS) refers to this gage as Middle Fork American River Nr. Foresthill, CA (Gage No. 11433300); and

· The California Data Exchange Center (CDEC) refers to this gage as Middle Fork American River Nr. Oxbow PH (OXB).

5.2.1 Flow Travel Time

Information developed as part of the AQ 1 – TSP (PCWA 2007a) was used to identify water travel time in the peaking reach between Oxbow Powerhouse and Oregon Bar over a range of flows.  The specific methods used to estimate flow travel times at different locations will be described in detail in the AQ 1 – Instream Flow TSR (PCWA 2010a).  A brief synopsis of the methods used to develop water travel time estimates is provided in the following.

Travel velocity of flow releases in the peaking reach resulting from operations of the Oxbow Powerhouse was determined using data collected at five pressure transducers distributed throughout the reach in 2008.  Five pressure transducers were installed at various distances downstream of Oxbow Powerhouse (located at RM 24.35), as follows:

· RM 23.75 – Above Middle Fork American River Gage below Oxbow Powerhouse (0.6 miles downstream of Oxbow Powerhouse);  

· RM 19.3 – Cache Rock (5.05 miles downstream of Oxbow Powerhouse); 

· RM 14.5 – Otter Creek (9.85 miles downstream of Oxbow Powerhouse);

· RM 9.5 – Drivers Flat (14.85 miles downstream of Oxbow Powerhouse); and 

· RM 1.4 – Below Mammoth Bar (22.95 miles downstream of Oxbow Powerhouse).  

A linear regression of the base flow and the velocity of 17 flow events was used to create a travel velocity relationship (Travel Velocity mph = 0.0026 * Base Flow cfs + 1.96; R2=0.88).  This relationship is visually depicted on Figure REC 4-2.  Figure REC 4-3 graphically shows how water travel time is relatively constant during the up-ramp, but attenuates during the down-ramp, depending upon stage.  

Typical flows during normal summer operations range from approximately 200 cfs to 1,000 cfs.  According to the base flow/travel velocity relationship (Figure REC 4-2), water travels at about 2.5 mph when water ramps from 200 cfs to 1,000 cfs.  This value was factored into any analysis that required location-specific flow information, as follows:  

· Flow data used for the trail crossing opportunities analysis was adjusted by travel time between trail crossing points to better represent flow conditions at each crossing.  

· Flow data used for the whitewater boating opportunities analysis was adjusted by travel time between Oxbow Powerhouse and each of the put-ins to better represent flow conditions associated with each run.  

· The ramping analysis conducted for the angling flow study was limited to the area immediately below Oxbow Powerhouse.  Therefore, travel time adjustments were not necessary for the ramping analysis.

5.3 Trail Use at Stream/River Crossings 

The REC 4 – TSP included a study element that focused on developing information about trail use as it pertains to stream crossing in the bypass and peaking reaches.  This study element included four primary tasks as follows: 

· Describe Western States and Tevis Cup Trail Routes and Crossings;

· Implement Structured Group Interviews (Focus Group Session);

· Conduct Stream Crossing Flow Studies; and

· Determine Flow Travel Times.

Although it was not included in the REC 4 – TSP, the Recreation TWG participants also requested that PCWA acquire and review published information to document preferred stream crossing depths and velocities for different activity types.  

The methods used to accomplish each of these tasks are described in the following subsections.  

5.3.1 Western States and Tevis Cup Routes and Crossings

PCWA utilized existing information sources to describe and map the primary routes used for the Tevis Cup and Western States 100 (WS 100) endurance races, including the specific locations where these routes cross the Middle Fork American River downstream of Oxbow Powerhouse and event timing.  Information sources include USDA-FS maps, trail guides, reports and letters published by the CDPR, and the Tevis Cup and WS 100 web sites (www.teviscup.org and www.ws100.com, respectively).  

Information about coordination of flow releases from Oxbow Powerhouse during the two races was obtained through interviews with PCWA, PG&E, race organizers and participants, commercial boating outfitters, and Trail User/Stream Crossing Focus Group participants.  Additional information about stream crossing studies previously conducted by PG&E in association with the Tevis Cup event was provided by Mr. Tom Johnson, a WS 100 and Tevis Cup race participant.  Information about the coordination of stream crossing activities related to the WS 100 was provided by Nate Rangel, owner and operator of Adventure Connection, a local whitewater outfitter that provides raft assistance during the race.

5.3.2 Structured Group Interviews (Focus Group Session)

PCWA conducted a focus group session with a variety of trail users to develop information about stream crossings associated with the primary trails that intersect the bypass and peaking reaches.  A list of potential Trail User/Stream Crossing Focus Group participants was identified in consultation with the Recreation (Appendix B).  PCWA sent written invitations to each potential participant by letter dated April 7, 2008 and by e-mail dated April 7, 2008 (Appendix B).  The focus group discussion topics were developed in consultation with the Recreation TWG and were distributed with the invitation (Appendix B).   

The Trail Use/Stream Crossing Focus Group session was held on May 12, 2008.  The focus group was attended by 13 people affiliated with the following activities: horseback riding (7), mountain biking (3), and hiking/running (3).  The discussion focused on identifying: (1) where trail users cross the bypass and peaking reaches; and (2) factors that affect stream crossing.  All meeting materials, including the meeting sign-in sheet and participant profiles are included in Appendix B.  

To support the discussion, PCWA provided large scale aerial orthophotographs and other map products showing streams, rivers, roads, and existing trails.  Information discussed during the meeting was documented and edited live on an excel spreadsheet projected on a screen.  A complete set of the notes that were captured during the focus group session are included in Appendix B for reference. Information developed during the focus group session was used to: (1) supplement information available from public sources; (2) identify preferred stream crossing conditions; (3) describe endurance event timing and coordination; and (4) identify potential safety concerns.  Information developed during the focus group session was also used to refine the study approaches outlined in the REC 4 – TSP to more directly address the flow-related issues associated with stream crossing.  

The focus group participants identified and discussed eight potential stream crossings: one on the Rubicon River, four on the Middle Fork American River between Oxbow Powerhouse and the Confluence, and three on the North Fork American River between the Confluence and Oregon Bar.  No stream crossings were identified on the Middle Fork American River between French Meadows Reservoir and Ralston Afterbay, on Duncan Creek, or on Long Canyon Creek.  Summary information about each of these stream crossings as discussed during the focus group session is provided in Table REC 4-3.  

Some of the information provided by the focus group was later refined during follow-up conversations and site visits conducted with the stakeholders.  For example, the focus group originally identified Oregon Bar as a crossing location.  Oregon Bar is a gravel/cobble bar located downstream of Knickerbocker Creek, in the China Bar Recreation Area.  California State Parks constructed a river access point just downstream of the bar.  This access point is referred to by California State Parks and in this report at the Oregon Bar River Access.  The Oregon Bar crossing location was excluded from further study because, according to U.S. Geological Survey USGS topographic maps, it is located within the Folsom Reservoir inundation area and therefore lies outside of the study area.  More importantly, it was determined through field visits conducted after the focus group session, and through follow-up consultation (Appendix B), that equestrians actually cross the river upstream of Oregon bar, near the Birdsall Access; they do not cross at Oregon Bar as previously documented.  The crossing location near the Birdsall Access is referred to by the equestrians, and in this report, as the “Coffer Dam Crossing.”

The trail users provided additional information and clarification regarding the Trail User Focus Group notes via a number of written letters and e-mail correspondence, as follows:

· E-mail from Gordon Ainsleigh dated August 12, 2008

· E-mail from Debby Murphy dated August 31, 2008

· Letter from Pat Gibbs dated September 19, 2008

· E-mail from Antonio Rossmann dated September 19, 2008

· E-mail from Jan Peterson dated September 21, 2008

· E-mail from Gene Freeland dated September 22, 2008

This correspondence is included in Appendix B for reference.

5.3.3 Published Stream Crossing Information

As requested by the Recreation TWG, PCWA compiled and summarized existing, publicly available information regarding depth and velocity criteria for pedestrian and equestrian stream crossing.  The search focused on three primary sources: (1) governmental agencies that manage outdoor recreation resources; (2) academic institutions with outdoor recreation programs; and (3) non-governmental organizations that advocate for equestrian and hiking use.  

Information about pedestrian stream crossing depths and/or velocities was found in the following reports:

· Recreational Trail Design and Construction - University of Minnesota.  2009; 

· Trail Construction and Maintenance Notebook – U.S. Department of Transportation -Federal Highway Administration. Forest Service Technology & Development Program.  2007a;

· Flow Requirements for Recreation and Wildlife in New Zealand Rivers – A Review.  M.P. Mosley.  Journal of Hydrology; Vol. 22, No. 2. 1983; and 

· Methods of Assessing Instream Flows for Recreation – Hyra, R. 1978.

In addition, information about equestrian stream crossing depths and/or velocities was found in the following reports and/or articles:

· Crossing Steams Safely – Trail Blazer Magazine.  Willis Lamm. 1996; 

· Trail Construction and Maintenance Notebook – U.S. Department of Transportation -Federal Highway Administration. Forest Service Technology & Development Program.  2007a; and

· Equestrian Design Guidebook for Trail, Trailheads, and Campgrounds - U.S. Department of Transportation – Federal Highway Administration. Forest Service Technology & Development Program.  2007b.

The following summarizes general and specific information pertaining to pedestrian and equestrian stream crossing based on the existing literature, augmented with information provided by the focus group participants.   

General Information Pertaining to Stream/River Crossing

According to the existing literature, water depth and velocity are the primary safety and ease considerations when crossing streams.  In addition to water depth and current velocity, other considerations for safe stream crossing include substrate conditions, ingress and egress bank conditions, water temperature, and potential downstream hazards.  Water clarity is also a concern and it is advantageous when water is clear enough to see the bottom to avoid submerged hazards.  Stream bank condition and access hardening are factors to consider regarding environmental acceptability of crossings.

The information provided in published reports is consistent with comments made by the Trail User/Stream Crossing Focus Group.  In general, the focus group indicated that stream crossing is primarily dependent upon a combination of activity type (hiking, biking, horse back riding), channel morphology, water depth, and velocity.  For example, hikers are particularly sensitive to stream velocities.  Equestrian users prefer to cross in locations where the substrate is relatively homogenous and free of large boulders or deep center channels.  

Pedestrian Stream Crossing

Water depth and velocity criteria for pedestrian stream wading and crossing are summarized in Table REC 4-4, along with information developed through the focus group for specific crossing locations.  As indicated, preferred water depth for wading ranges from .75 to 2.5 feet; maximum water depth ranges from 3.9 to 4.0 feet, although crossing at these depths would only be possible if current velocities are low.  Preferred current velocities (numeric values) range from 0.25 to 2.0 feet per second (ft/sec).  Maximum current velocities range from 2.2 to 3.0 feet/second (ft/sec). 

In reality, pedestrian wading and crossing is dependent upon a combination of both depth and velocity, and other factors such as substrate.  For example, it is possible to cross a stream that is deep if current velocities are low.  Conversely, it is possible to cross a stream with relatively high current velocities if water depth is shallow.  In both cases, crossing is more difficult if the substrate is uneven, slippery, or dominated by large cobbles and boulders.

The relationship between current velocity and water depth is discussed in Flow Requirements for Recreation and Wildlife in New Zealand Rivers (Mosley 1983).  The report includes a figure showing depth-velocity limits for safe wading for different age and size groups, recognizing that wading is partly dependant upon the physical characteristics of the individual.  Two of the velocity/depth curves on Mosley’s figure (B and C) were utilized as a basis for the stream crossing analysis presented in Section 6.3.2 of this report.  Mosley’s curves pertain to “average adults and teenagers” (B) and sub-teen children (C).  The analytical purposes, the Mosley curves were used in this report as follows:

· The lower curve (C) was used to define the transition from easy/moderate to moderate/difficult crossing conditions.  The area under the curve represents the combination of water depths and velocities that would result in easy to moderate crossing conditions, based on information contained in the existing literature. Crossing conditions become more difficult as the threshold is approached.   

· The upper curve (B) was used to define the transition from moderate/ difficult to difficult crossing conditions.  The area between curves B and C represents the combination of water depths and velocities that would result in moderate to difficult crossing conditions, based on information contained in the existing literature.  Crossing conditions become more difficult as the threshold is approached.  The combination of velocities and water depth above this threshold would likely be too difficult to cross by most pedestrians or equestrians.

The resulting wading/crossing velocity and depth suitability relationship is shown in Figure REC 4-4.  PCWA recognizes that crossing is dependent upon a variety of factors including water temperature, substrate, and the physical characteristics of the individual crossing the stream.  As such, both of the crossing thresholds were utilized for the analyses contained in this report.  If the higher crossing threshold flows appear to be too difficult, the lower threshold can be used instead to interpret the report results. 

Equestrian Crossing
Water depth and velocity criteria described in the existing literature for equestrian stream crossing is summarized in Table REC 4-5, along with information developed through the focus group for specific crossing locations.  As indicated, preferred water depth for equestrian crossing ranges from 1.5 to 2.0 feet; maximum water depth ranges from 2.5 to 3.3 feet.  Information about preferred crossing velocities for equestrians was not found in the existing literature.  A qualitative comment found in Trailblazer Magazine indicates that 5.0 ft/sec is “very fast”.   

Most of the information available regarding equestrian stream crossing addresses the construction of suitable ingress and egress bank conditions and suitable conditions for locating stream crossings.  As with pedestrian crossing, suitable streambed composition, optimally a consistent sand/gravel bed, is an important consideration for safe equestrian stream crossings.  Ideally, a stream crossing should provide solid footing at a consistent depth from one bank to the other.  The literature also suggests that equestrian users avoid crossing upstream from any hazards that they would not be comfortable swimming or floating through. 

Depth/velocity relationships for equestrians were not found in the existing literature.  However, based on comments made by the focus group participants, crossing requirements for equestrian users are fairly similar to those for pedestrians, although horses can tolerate higher current velocities due to their size and weight.  For analytical purposes, it was assumed that the maximum crossing flow for pedestrians would also be applicable to equestrian crossings, particularly because equestrians often dismount when crossing a stream.

5.3.4 Stream Crossing Flow Studies

PCWA developed stage/discharge relationships at five specific crossing locations in the peaking reach identified by the Trail User/Stream Crossing Focus Group, as follows: 

· Fords Bar; 

· Ruck-a-Chucky Recreation Area (Greenwood Bridge);

· Poverty Bar;

· Mammoth Bar; and

· Coffer Dam (Birdsall Access).

The locations of each of these crossings are shown on Map REC 4-1 (Sheet 1 of 2).  Photographs of each crossing at different flows are included in Appendix C.  

Transects representing the most likely perpendicular path across the river at each stream crossing location were identified in the field with Patricia Gibbs, a local equestrian user, during a site visit conducted on September 27, 2008.  During this initial site visit, the channel morphology was examined to determine whether it would be possible to safely enter, cross, and exit the river under low flow conditions, with consideration to different users.  The end points of the crossing paths (transects) were marked on both banks for reference during future surveys.  The crossing transects are shown on Map REC 4-2 (Fords Bar), Map REC 4-3 (Ruck-a-Chucky Recreation Area), Map REC 4-4 (Poverty Bar), Map REC 4-5 (Mammoth Bar), and Map REC 4-6 (Coffer Dam).  Note that the distances shown on the maps represent the transect distance, not the width of the stream channel.  The actual crossing width changes with flow.

After establishing the transects, the topography of the stream bed and bank along each transect was surveyed during low flow conditions using an auto level and stadia rod.  Substrate types (e.g., sand, cobbles, boulders, bedrock) were also recorded.  At Fords Bar, high resolution aerial photogrammetry was available and used to develop the out-of-water channel topography as part of the 2D instream flow study work being conducted at the site (AQ1 – Instream Flow TSP).  

Water surface elevations were surveyed at each of the transects at low, intermediate, and high flows (Table REC 4-6).  Velocities were measured across the transects at low and medium flows using a Marsh McBurney velocity meter.  Data was collected at approximately one to two foot intervals.  At Fords Bar, velocities were also measured at high flows using an Acoustic Doppler Profiler (ADP) during the instream flow modeling surveys (AQ1 – TSP). 

The information recorded in the field was used to generate profiles showing the bed profile, water depth, and measured velocities across each transect at the three measured flows.  In addition, the measured data were used as input to a hydraulic model (RHABSIM software; http://trpafishbiologists.com/rindex.html) to model water depths and velocities over a range of unmeasured flows, ranging from a low flow of 70 cfs to a maximum flow of 1,000 cfs (AQ 1 – TSP).  The hydraulics were modeled at the trail crossings in approximately 50 cfs increments for the low end of the flow range (70 to 400 cfs) and then in 100 cfs increments for the high end of the flow range (400 to 1,000 cfs).  The resulting plots are included in Appendix D.  

Determining Suitable Stream Crossing Flows

The hydraulic modeling results at each trail crossing were combined with the wading/crossing criteria to determine the range of flows that were crossable by pedestrians and equestrians.  At each stream crossing, the modeled water depth and current velocity values over the range of flows modeled (70 to 1,000 cfs) were tested against the wading/crossing suitability criteria to determine which flows were crossable at each of the crossing thresholds defined above.  Velocity and depth were modeled at points every 1-2 feet across the trail crossing transects.  If at a particular modeled flow only a single isolated depth or velocity location on the crossing exceeded the wading criteria, the crossing was assumed to be crossable; however, if two or more consecutive locations across the stream exceeded the wading/crossing threshold for a particular difficulty level, the stream was assumed to not be crossable at that wading difficulty level. 

For each trail crossing, plots of depth and velocity at the two flows that bracketed a wading/crossing threshold (i.e., one flow was crossable and the next higher flow was not) were developed to help illustrate the process of determining which flows were crossable and to show whether depth or velocity was the primary factor controlling crossing suitability at each location.  For example, at a particular flow all of the modeled depth and velocity points across the crossing were plotted on the wading criteria depth/velocity plots.  If two or more consecutive locations on the crossing exceeded the wading criteria, then it was assumed the trail crossing was not crossable at that flow.  

Two crossing flows were determined at each site, as shown below.  These flows represent: (1) the flow at which crossing suitability shifts from easy/moderate to moderate/difficult and; (2) the flow at which crossing shifts from moderate/difficult to difficult.  Again, both of the crossing thresholds were utilized for the analyses contained in this report.  If the higher crossing threshold flows appear to be too difficult, the lower threshold can be used instead to interpret the report results.
	

Location
	Easy/Moderate to Moderate/Difficult
Crossing Threshold Flow
(cfs)
	Moderate/Difficult to Difficult
Crossing Threshold Flow
(cfs)

	Fords Bar
	275
	550

	Ruck-a-Chucky
	125
	450

	Poverty Bar
	225
	550

	Mammoth Bar
	175
	375

	Coffer Dam
	175
	375


Analyzing Stream Crossing Opportunities

After it was determined which flows were crossable at each trail crossing, the historic hydrology was used to determine the amount of time that each crossing in the peaking reach was crossable under impaired and unimpaired conditions.  Specifically, the flow data were used to determine: (1) the average number of hours that easy/moderate and moderate/difficult crossing conditions were available at each stream crossing location under impaired conditions; and (2) the average number of hours per day that easy/moderate and moderate/difficult crossing conditions would have been available under unimpaired conditions.  For the purposes of this analysis, a “day” was defined as the 12-hour period between 7:00 AM and 7:00 PM.

In addition, the flow data were used to determine: (1) the average number of days per season that easy/moderate and moderate/difficult crossing conditions were available at each stream crossing location under impaired conditions; and (2) the average number of days per season that easy/moderate and moderate/difficult crossing conditions would have been available under unimpaired conditions. The results were expressed as a percentage of the total number of days counted.  As recommended by a stakeholder (Pat Gibbs), and discussed with the stakeholders during a Recreation TWG meeting held on April 20, 2010, a “crossable day” was counted if flow was below the threshold for a minimum of one hour during the 7 A.M. – 7 P.M. time period.  

For impaired conditions, the crossing opportunities analysis relied on 15-minute flow data (1988–2007) available from the Middle Fork American River Gage below Oxbow Powerhouse.  For unimpaired conditions, the analysis relied on average daily flow data (1975–2007) developed for PCWA’s operation model.  In both cases, daily mean accretion flows from the primary tributaries (e.g., Otter Creek and Canyon Creek) and from the North Fork American River were added, as appropriate, using daily mean data developed for PCWA’s operation model (1975–2007).   

The results of the crossing opportunities analysis were tabulated by five water year types (critically, dry, normal, above normal, and wet), and by season (Summer, Fall, Winter, and Spring).  The tabulated results were used to generate bar graphs depicting the average number of hours per day crossing was possible under impaired and unimpaired conditions, by season.   

Accounting for Flow Travel Time

To account for travel time between Oxbow Powerhouse and the crossing locations, the flow data was “shifted” by travel time between points to better represent flow conditions at each crossing.  As explained in Section 6.1.2, flow rates at the downstream locations are similar to those measured at Middle Fork American River Gage during the up-ramp.  However, flows do not correlate as well during the down-ramp, which limits the accuracy of the analysis.  

5.4 Whitewater Boating

The REC 4 – TSP included a study element that focused on developing information about whitewater boating in the bypass and peaking reaches.  This study element included four primary tasks as follows:

· Describe whitewater boating opportunities;

· Implement structured group interviews (Focus Group Session);

· Develop information about the whitewater boating opportunities in the bypass reaches, with the purpose of using the information to determine whether boating studies on any of the bypass reaches are necessary; and

· Conduct whitewater boating flow studies in the peaking reach to identify boatable flows in the peaking reach.

The methods used to accomplish the tasks related to each of these study elements are described in the following subsections.  

5.4.1 Whitewater Boating Opportunities 

Information available through existing information sources was used in conjunction with information developed during a focus group session and through consultation with local boaters to describe whitewater boating opportunities and/or resources in the bypass and peaking reaches, as outlined in the following:

· Published maps and existing literature were used in conjunction with information developed through the Whitewater Boating Focus Group session and through follow-up conversations with local boaters to develop maps showing the locations of the existing whitewater boating runs in the bypass and peaking reaches.  

· Published maps and literature were used to describe and characterize each whitewater boating run identified on the peaking and bypass reaches, including: access points (put-in/take-outs), shuttle routes, length of run, gradient, portages, level of difficulty, types of water craft, estimated boatable flow ranges, support facilities, safety concerns, and any known limiting factors.  The information available through existing sources was verified in the field and augmented with information developed through the Whitewater Boating Focus Group session and through follow-up conversations with local boaters.

· A preliminary list of channel and flow-dependent factors that could influence boatable flows was developed using aerial photographs and the Project video.  This information was discussed and verified during the Whitewater Boating Focus Group session.

· Information developed during the Whitewater Boating Focus Group session and through follow-up conversations with local boaters was used to develop a list of comparable regional whitewater boating resources. 

· Records maintained by ASRA were used to summarize commercial boating use in the peaking reach.  Commercial boating records for 2007 and 2008 were originally provided by Bill Deitchman.  Updated records were provided by Kris Dey, an ASRA Boating Program Assistant.

· Information developed as part of the REC 2 – TSP (PCWA 2007a) was used to characterize visitor perceptions as they pertain to whitewater boating based on interviews conducted at Ruck-a-Chucky Recreation Area.  

In addition, information developed as part of the REC 1 – Recreation Use and Facility Assessment TSP (PCWA 2007a) was used to characterize private boating use in the peaking reach.  The methods and results of this effort are presented in the REC 1 – Recreation Use and Facilities TSR (PCWA 2010b), and are summarized below.

Whitewater Boating Counts

PCWA counted private boaters putting-in and taking-out at Ruck-a-Chucky Recreation Area.  The counts were performed in 2007, on randomly selected weekdays, weekends, and holidays, from Memorial Day weekend through September 25, 2007.  (Note that in 2007, PCWA’s annual maintenance outage began on September 28, 2007.)  

The observations were made over an 8-hour period, extending from 10:00 AM to 6:00 PM.  Boating flows are generally not present at Ruck-a-Chucky Recreation Area before 10:00 AM or after 6:00 PM.  Therefore, all boaters either putting in or taking out at Ruck-a-Chucky Recreation Area on the days when observations were made are presumed to have been counted and no multiplier was applied to the data to account for uncounted boaters.  The private boating count use data is included in Appendix E for reference, organized as follows:

· All Counts – Includes all observations that were made during the study period, including private boaters taking out at Ruck-a-Chucky Recreation Area, boaters putting in at Ruck-a-Chucky Recreation Area, and private boaters who floated past Ruck-a-Chucky Recreation Area.  The data set includes all observations and breakdowns organized by weekday totals, weekend totals, and holiday totals.

· Tunnel Chute Run – Includes only private boaters who were observed taking-out at Ruck-a-Chucky Recreation Area, meaning they boated the Tunnel Chute Run.

· Mammoth Bar Run– Includes only private boaters who were observed putting-in at Ruck-a-Chucky Recreation Area, meaning they boated the Mammoth Bar Run.

· Combined – Includes private boaters that did not either take-out or put-in at Ruck-a-Chucky Recreation Area but floated past Ruck-a-Chucky Recreation Area, meaning they boated both runs in combination.  (Note that the raw data, which is included in Appendix E, includes 6 people on inner tubes.  These people are not considered whitewater boaters and were therefore excluded from the results presented later this report.  

In each case, the average number of people observed each day was multiplied by the number of days in the observation period (86 weekdays, 36 weekend days, and 3 holidays) to determine the total number of boaters.  The resulting totals for each run are included in Appendix E and are discussed in Section 6.4.2 of this report.  

5.4.2 Structured Group Interviews (Focus Group Session) 

PCWA conducted a focus group session with whitewater boaters to develop information about whitewater boating opportunities in the bypass and peaking reaches.  A list of potential Whitewater Boating Focus Group participants was identified in consultation with the Recreation TWG (Appendix F).  PCWA sent written invitations to each potential participant by e-mail dated April 3, 2008 and by letter dated April 3, 2008 (Appendix F).  The issues and questions to be discussed during the Whitewater Boating Focus Group session were also developed in consultation with the Recreation TWG (Appendix F).  The list of issues and questions was used to help guide the focus group session and to address specific information needs identified by the Recreation TWG.

The Whitewater Boating Focus Group session was held on April 23, 2008 at PCWA’s headquarters in Auburn.  The focus group was attended by 10 people affiliated with the following activities: private boating (3); commercial boating (4); and angling (3). The meeting materials, including the sign-in sheet and participant profiles, are included in Appendix F for reference.  To support the discussion, PCWA provided large scale aerial orthophotographs and other map products showing reservoirs, streams, rivers, roads, trails, and the locations of known whitewater boating runs.  Information discussed during the meeting was documented and edited live on an excel spreadsheet projected on a screen.  Copies of the spreadsheets are included in Appendix F.  

The information that was developed during the focus group session was used to supplement information available from existing information sources and to develop additional details about: (1) specific boating runs; (2) existing and potential uses; (3) access conditions or constraints; (4) boatable flow ranges; (5) types of watercraft used; and (6) timing.  In addition, the information was used to refine the study logistics for subsequent flow studies on the peaking reach.  

The discussion focused on: (1) identifying and characterizing boater opportunities on the bypass and peaking reaches and (2) identifying boating flows specific runs based on the experience of the focus group participants.  The focus group discussed boating opportunities on the following reaches:

· Rubicon River – RM 25-Ellicott Bridge;

· Rubicon River – Ellicott Bridge to Ralston Afterbay;

· Middle Fork American River – Middle Fork Interbay to Ralston Afterbay;

· Middle Fork American River – Oxbow Powerhouse to the Confluence (3 runs); and

· North Fork American River – Confluence and Oregon Bar (1 run).

Summary information about each of the reaches identified and discussed during the focus group session is provided in Table REC 4-7.  This summary is intended to provide an overview of the information discussed during the meeting.  The Foothills Water Network (FWN) and its members provided comments about the information developed at the focus group session in a letter dated February 9, 2009, which is included in Appendix F for reference.  The Foothills Water Network’s comments have been incorporated into Table REC 4-7, as appropriate.  

The focus group participants had only limited experience on the Rubicon River and the Middle Fork American River downstream of Middle Fork Interbay.  None of the focus group participants had any experience on the Middle Fork American River between French Meadows Reservoir and Middle Fork Interbay, Duncan Creek, or Long Canyon Creek.  Accordingly, the focus group suggested that PCWA conduct follow-up interviews with other local boaters who were not present at the focus group session.  
Follow-up Consultation with Whitewater Boaters

As suggested, contacted 13 boaters to obtain additional information about the runs on bypass reaches, and to refine the boatable flow ranges discussed during the focus group session.  The following boaters were contacted:  Phil DeReimer, Chris Tulley, Nathan Hunkapillar, Jared Noceti, Trevor Haagensen, James McCloud, Carleton Goold, Brad Brewer, Scott Lindgren, Ron Thompson, Charlie Center, Todd Stanley, and Zachary Lannoy.  All of these contacts are considered highly experienced boaters and have boated at least one of the bypass reaches.  All of these boaters have boated the Rubicon reach below Ellicott Bridge.  One of the boaters has boated the lower part of the French Meadows reach and all of the Interbay reach. None of them had boated the reach from French Meadows Dam to the confluence with Duncan Creek. 

Each of these contacts was asked a series of questions aimed at refining the information developed during the focus group session and to solicit new information.  The results of these conversations are summarized in Table REC 4-8.  As indicated, these follow-up conversations with whitewater boaters yielded additional information about the following bypass reaches:

· Rubicon River – RM 25- Ellicott Bridge;

· Rubicon River – Ellicott Bridge to Ralston Afterbay;

· Middle Fork American River – Duncan Creek Confluence to Middle Fork Interbay;

· Middle Fork American River – Middle Fork Interbay to Ralston Afterbay;

· Long Canyon Creek – Confluence of North and South Forks of Long Canyon Creek to Rubicon River Confluence; and

· Duncan Creek – Gold Dollar Trail to Middle Fork American River Confluence.  

None of the boaters contacted had any experience boating North Fork Long Canyon Creek, South Fork Long Canyon Creek, or Duncan Creek, upstream of the Gold Dollar Trail.

5.4.3 Whitewater Boating Opportunities on the Bypass Reaches

The information available in the existing published literature, augmented by information developed through the Whitewater Boating Focus Group and through follow-up conversations with experienced boaters, was used to characterize each of the bypass reaches and potential boating resources.  As required, the characterization includes information about access, shuttle routes, comparable runs, limiting factors, and boatable flow ranges.  

Whitewater Boating Opportunities Analysis

The boatable flow ranges were utilized in conjunction with daily average flow data (1975-2007) to evaluate boating opportunities under impaired and unimpaired conditions.  For the purposes of this analysis, the boatable flow range was defined as the minimum acceptable flow to maximum acceptable flow.  The evaluation was limited to those reaches where boating flows were identified in the published literature, by the focus group, or through conversations with experienced boaters, as shown below. 

	River/Stream
	Reach or Segment
	Boatable
Flow Range (cfs)

	Rubicon River
	RM 25 to Ellicott Bridge
	400–1500

	Rubicon River
	Ellicott Bridge to Ralston Afterbay
	400–1500

1501–3000

	Middle Fork American River
	Duncan Creek Confluence to Middle Fork Interbay
	150–200

	Middle Fork American River
	Middle Fork Interbay to Ralston Afterbay
	200–800

	Long Canyon Creek
	Confluence of North and South Fork Long Canyon Creeks to Confluence with Rubicon River
	200–600


In the case of the Rubicon River – Ellicott Bridge to Ralston Afterbay reach, two flow ranges were analyzed, a lower range and a higher range.  The lower flow range represents the range of flows that both Class IV and V boaters can utilize, based on information developed through the focus group and through follow-up conversations with experienced boaters. The higher range represents that range of flows preferred by Class V expert boaters.   

The boating opportunities analysis was conducted using existing and modeled flow data covering the period 1975-2007.  In all cases, the flow data (e.g., the model arc) was selected to represent flow at the top of the reach (e.g., the put-in).  

The following criteria were used to constrain the opportunities analysis. 

· The analysis was limited to the period of April 1–October 1.  The upper portions of the bypass reaches (e.g., the put-ins) are typically not accessible prior to April due to snow.  After October there are no boating opportunities under either impaired or unimpaired conditions until spring run off, regardless of water year type.

· Flows within the defined boatable range must be present for a minimum of 3 consecutive days to allow the boating opportunity to be utilized.

The boating opportunities analysis results were tabulated by reach and by water year type.  In some cases, hydrographs were developed to illustrate certain points.

5.4.4 Whitewater Boating Flow Studies in the Peaking Reach 

PCWA conducted whitewater boating studies on three runs located in the peaking reach, which are identified on Map REC 4-7 and referred to as follows:

· Tunnel Chute Run:  Middle Fork American River – Indian Bar Rafter Access to Ruck-a-Chucky Recreation Area;

· Mammoth Bar Run: Middle Fork American River – Ruck-a-Chucky Recreation Area to Mammoth Bar; and

· Confluence Run: North Fork American River – Confluence of Middle Fork American River to Oregon Bar.

A whitewater boating study was not conducted on the Murderer’s Bar Run (Middle Fork American River – Mammoth Bar to North Fork American River Confluence).  The characteristics of this run were developed using information available in published guide books augmented by information developed through the Whitewater Boating Focus Group session.  According to the focus group participants, flow preferences for this run are the same as those on the Mammoth Bar Run, located immediately upstream.

The boating flow studies were developed in consultation with the Recreation TWG and focused on identifying boatable flow ranges for a variety of watercraft used by both commercial and private boaters, representing a range of interests and skill levels.  Target flows for each run were developed using existing information sources and information developed through the Whitewater Boating Focus Group.  The target flows and study dates were agreed to by the Recreation TWG during a meeting held on July 21, 2008, and are identified in Table REC 4-9.  

Specific methods used to carry out the flow studies are described in the following subsections.

Identification of Study Participants

An initial list of potential study participants was developed in consultation with the Whitewater Boating Focus Group and the Recreation TWG (Appendix G).  After identifying potential study participants, PCWA sent written invitation letters to each potential participant, along with information about the target flows, study schedule, and logistics.  Copies of invitation letters are included in Appendix G.  Accompanying the invitation letter was a Boating Flow Study Boater Profile Form.  

In order to ensure ample participation, follow-up calls were made to stakeholder groups and local businesses to inform them of the study process and encourage participation in the flow studies.  In addition, PCWA followed up with e-mails and telephone calls to notify study participants of meeting locations and times.  It should be noted that the final study teams were not limited to previously confirmed study participants.  In a few cases, additional team members were added on the study date. 

The study team consisted of volunteers with the requisite skill level to boat each run.  The study team composition was different for each run for two primary reasons.  First, not all of the study participants had the appropriate skills to boat all of the runs.  Second, not all of the study team participants were available on all of the study dates.  The study team members are identified on Table REC 4-10, along with information about their craft type, skill level, and number of years of experience.  Copies of the completed boater profile forms are provided in Appendix H.  (Note that all personal information, such as contact information, has been removed at the request of the stakeholders.)

Development of a Whitewater Boating Survey Instrument

Prior to conducting the flow studies, PCWA developed a Boating Flow Study Evaluation Form (survey instrument) in coordination with the Recreation TWG.  This Boating Flow Study Evaluation Form was divided into six main sections, each addressing a specific evaluation topic, as follows: flow assessment; difficulty; time; hazards; flow estimates; and access.  A blank Boating Flow Study Evaluation Form is contained in Appendix I  

Study Logistics 

Logistical support for the flow studies was provided by PCWA.  A local rafting company, Adventure Connections, was contracted by PCWA to provide transportation for study teams and gear, and to provide food and beverages during the flow studies.  

Study team participants met at pre-determined locations on the morning of the day of each study.  Study participants were asked to complete a Boater Profile Form (Appendix H).  All study team members also completed a PCWA liability release forms.  In addition, each participant was given an opportunity to review the Boating Flow Study Evaluation Form (Appendix I) and to ask questions.  

Study teams were shuttled from the meeting location to the put-in.  Prior to each flow study, an orientation meeting was conducted, covering the following topics: study objectives; study process; logistics; and emergency protocols.  Study team members were instructed to boat the run in a manner consistent with their typical boating outing, or in the case of commercial boaters, in a manner consistent with commercial trip operations.  The team members were reminded that they were assessing conditions at the flow experienced that day.  Team members were instructed to evaluate flow conditions related to:

· Overall nature and character of the resource; 

· Types of channel conditions found in the run; 

· Difficulty of the whitewater (initial class rating based on the International Scale of River Difficulty Classification System); and 

· Flow conditions as related to navigability, safety, and recreational values. 

Immediately following each run, the study team participants were asked to complete the Boating Flow Study Evaluation Form (Appendix I).  After collecting the forms, the run was discussed as a group.  The purpose of the group discussion was to gather additional information, and/or impressions to support of the information gathered during the flow study.  These discussions were video-documented for future reference.  Video tape recordings of all of the post-run discussions were digitally recorded for future reference. The resulting DVDs (DVD 2 of 3 and 3 of 3) are available for review upon request.

Photo-documentation

River conditions during the flow studies were photo-documented by a professional video team.  A total of 13 photo-documentation locations were established in the peaking reach with the goal of capturing: (1) representative channel conditions associated with each run; and (2) changes associated with different flow conditions.  

Photo-documentation locations were selected prior to initiating the flow studies by first reviewing previously recorded aerial video coverage of each target run and then visiting each location to ensure that it could be used to adequately document flow conditions during the boating studies. Each photo-documentation location was recorded using Global Positioning System (GPS) coordinates for future reference.  The photo-documentation locations are summarized in Table REC 4-11, and depicted by run on Map REC 4-8, Map REC 4-9, and Map REC 4-10.  

The photo-documentation team accompanied the boating study team on the water during all flow study runs.  During each run, the photo-documentation team paddled ahead of the boating study team to set up cameras at the pre-selected photo-documentation sites before the boating study team arrived at the site.  Conditions as viewed from each photo-documentation location were recorded at every test flow, with and without boaters, using a digital camera and digital video equipment.  In addition to photo-documenting flow conditions on the water, the photo-documentation crew recorded process-related activities, including pre- and post- run discussions.  Photographs and video captured in the field was later processed to create a digital video showing flow conditions from each vantage point at each of the target flows.  Representative views along each run at the various test flows were video documented for future reference and analytical purposes.  The resulting DVD is available for review upon request (DVD 1 of 3).  

Data Analysis

Data from the Boating Study Flow Evaluation Forms were reviewed, coded and entered into a database.  Video documentation of the post-run group discussions was reviewed to supplement and to help interpret information recorded on the Boating Study Flow Evaluation Forms.  The data was then analyzed to develop Minimum Acceptable, Optimum, and Maximum Acceptable boatable flow ranges.  In addition, the data were used to develop additional information about physical logistics and experiential values for each run.  

Boating Opportunities Analysis

The boatable flow ranges identified through PCWA’s whitewater boating studies were utilized in conjunction with the hydrologic data to evaluate boating opportunities under impaired and unimpaired conditions.  The analysis relied on 15-minute flow data available from the Middle Fork American River gage below Oxbow Powerhouse (1988-2007, excluding 1996).  Accretion flows (daily mean) from the primary tributaries (e.g., Otter Creek, Canyon Creek) and from the North Fork American River were added, as appropriate, using modeled daily mean data developed for PCWA’s operation model.  

The specific criteria used to analyze the boating opportunities on each run in the peaking reach are summarized in Table REC 4-12.  In general, the following criteria were used to constrain the opportunities analysis.

· Whitewater Boating Flow Range: The analysis was limited to the flow range identified through PCWA’s flow studies, bracketed by the minimum acceptable flow and the maximum acceptable flow. 

· Boating Season: The analysis was limited to the period of April 1–October 1. This timeframe was selected because the vast majority of whitewater boating use on the peaking reach is related to commercial rafting and almost all commercial rafting activity takes place between these dates. However, PCWA acknowledges that private whitewater boating use occurs outside of this window.  

· Flow Continuity: The analysis considered the amount of time that a target flow range must be continuously present to constitute a boating opportunity.  The amount of time required to boat a specific run is dependent upon the length of the run.  Therefore, the amount of time used in the analysis varies by run, as identified in Table REC 4-12.  

· Flow Timing: The analysis considers the time of day that water typically arrives at each of the put-ins and allows for boaters to be at the appropriate take-out by 6:00 PM at the latest.  Flow timing varies by run, depending upon distance from Oxbow Powerhouse, and the length of the run, as identified in Table REC 4-12.  

The results of the boating opportunities analysis were tabulated by five water year types (critically dry, dry, normal, above normal, and wet) and by month (April–September).  
5.5 Angling 

This study element involved two primary tasks: (1) implementing structured group interviews (focus group session); and (2) conducting angling flow studies.  The methods used to accomplish these two tasks are described in the following.  

5.5.1 Structured Group Interviews (Focus Group Session) 

PCWA conducted two focus group sessions with local anglers to develop information about angling opportunities in the bypass and peaking reaches.  The first focus group session was conducted on May 20, 2008.  At the request of angler stakeholders, a second focus group session was conducted on March 4, 2010.  The purpose of the second focus group session was to clarify and expand upon the information collected at the first focus group session.  Each focus group session is further described in the following subsections.  All materials related to the Angler Focus Group Sessions are included in Appendix J, including correspondence provided by the Horseshoe Bar Fish and Game Preserve (HBP), and the Foothills Anglers.

May 20, 2008 Angler Focus Group Session

A list of potential Angler Focus Group participants was identified in consultation with the Recreation TWG and is included in Appendix J.  PCWA sent written invitations to each potential participant by letter dated April 4, 2008 and by e-mail dated April 4, 2008 (Appendix J).  The focus group discussion topics were developed with the Recreation TWG and were distributed with the invitation (Appendix J).

The Angler Focus Group session was held on May 20, 2008 at PCWA’s headquarters in Auburn and was attended by eight anglers representing local fishing guides, outfitters, local anglers, and business owners.  The meeting materials, including the sign-in sheet and participant profiles, are included in Appendix J.  To support the discussion, PCWA provided large scale aerial orthophotographs and other map products showing reservoirs, streams, rivers, roads, and trails.  Information discussed during the meeting was documented and edited live on an excel spreadsheet projected on a screen.  A complete set of the notes that were captured during the Angler Focus Group session are included in Appendix J.   

The information developed during the focus group session was used to: (1) supplement information available from existing information sources; (2) characterize angling opportunities on the peaking and bypass reaches; (3) identify the locations of popular fishing spots and fishing access; and (4) define flow related issues that are unique to anglers.  Information developed during the focus group session was also used to refine the study approaches outlined in the REC 4 – TSP to more directly address the flow-related issues associated with angling.  

Commenting on the Draft REC 4 – TSR, Bill Carnazzo, a professional fishing guide, provided PCWA with a letter containing additional information about angling opportunities and conditions on the bypass and peaking reaches (B. Carnazzo, January 18, 2010).  Mr. Carnazzo’s letter is included in Appendix J, for reference.

March 4, 2010 Angler Focus Group Session

At the request of the anglers, PCWA conducted a second Angler Focus Group Session.  The second Angler Focus Group session was held on March 4, 2010 at the Canyon View Community Center in Auburn.  The session was attended by 13 anglers representing local fishing guides, outfitters, local anglers, and business owners.  The meeting materials, including the sign-in sheet and participant profiles, are included in Appendix J.  Information discussed during the meeting was documented and edited live on an excel spreadsheet projected on a screen.  A complete set of the notes that were captured during the Angler Focus Group session are included in Appendix J.  

During the meeting, the meeting participants provided PCWA with two documents related to angling on the bypass and peaking reaches, as follows:

· Bypass Reach Anglers Comments for Angler Focus Group Meeting (March 4, 2010)

· Letter from Horseshoe Bar Fish and Game Preserve, including the results of surveys conducted by Horseshoe Bar Fish and Game Preserve representatives at the Horseshoe Bar Fish and Game Preserve (February 19, 2010).  

These letters are included in Appendix J for reference and supplement the March 4, 2010 Focus Group Notes.  
5.5.2 Angling Flow Studies 

The REC 4 – TSP indicated that PCWA would assemble a group of anglers to assess fishing conditions over a range of flows at specific locations in the peaking reach and on the Rubicon River below Ellicott Bridge.  Based on the information developed during the May 20, 2008 Angler Focus Group session, PCWA proposed to address flow-related fishing issues in the peaking reach by analyzing ramping conditions in lieu of assembling a group of anglers to assess fishing conditions.  PCWA did not propose to conduct angler flow studies on the Rubicon River because sufficient information to characterize fishing opportunities as they relate to flow was developed during the May 20, 2008 Angler Focus Group session.  These refinements were documented in writing and provided to the Recreation TWG members by e-mail on July 14, 2008 for review.  The refinements were then discussed and approved by the Recreation TWG at the July 21, 2008 meeting.  The refined study approaches were filed with the FERC as Attachment D of PCWA’s 2008 Study Implementation Progress Report for the Middle Fork American River Project (PCWA 2009).  

Bypass Reaches

According to the anglers present at the May 20, 2008 Angler Focus Group meeting, flows on the bypass reaches, including on the Rubicon River, are generally conducive to fishing when the area is accessible Anglers expressed an interest in being able to access the bypass reaches earlier in the spring.  (Currently, snow prohibits vehicle access because the roads are not plowed).  Otherwise, the Project’s stable summer flows make the rivers wadeable. Spring flows with accretion from tributaries make it more difficult to wade in the river. Because flows in the bypass reaches are already generally conducive to angling,  flow studies were not necessary to assess fishing conditions or angling flow ranges on the bypass reaches.  Impaired and unimpaired flow conditions on the bypass reaches for different water year types are discussed in the hydrology section of this report (Section 6.1.1). 

Peaking Reach

According to the Angler Focus Group participants, the primary flow-related effect on fishing in the peaking reach is associated with ramping.  Specifically, fishing quality and success reportedly decline as ramping begins, and remains depressed through the ramping period (about 2 hours), and for about one hour after ramping is completed.  To address this issue, PCWA characterized the frequency, timing, and duration of ramping in the peaking reach under current Project operations.  The ramping analysis focuses on the area immediately downstream of Oxbow Powerhouse. 

The ramping analysis was conducted using existing 15-minute flow data recorded at the Middle Fork American River Gage below Oxbow Powerhouse (USGS Gage No. 11433300), covering the period 1988 through 2007.  

The objective of the analysis was to determine the average number of hours per day ramping occurs.  For the purposes of this analysis, the following criteria were applied:

· A “day” was defined as a 12-hour period extending from 7:00 AM to 7:00 PM, for two reasons.  First, this is the window of time that anglers would most likely be present in the river and effected by ramping.  Anglers may be on the river earlier than 7:00 A.M. but ramping typically does not begin before 7:00 A.M.  Similarly, anglers may be on the river after 7:00 P.M. but down ramping near the powerhouse is typically complete by 7:00 P.M.  Second PCWA used the same time period that was used for the trail crossing analyses, so that the results would be comparable.

· “Ramping” was defined as any period during the “day” that flows changed more than 40 cfs in 15-minutes.  The ramping rate was established after reviewing the historic hydrologic data and testing a variety of alternatives.  The ramping rate of 40 cfs per 15 minutes was selected for analytical purposes because it captures changes that can be attributed to Project operations while eliminating: (1) small changes that result from natural diurnal fluctuations; and (2) larger changes that occur during run off events.  For reference, the normal Project operational ramping rate is about 60 – 110 cfs/15 minutes.  Therefore, the 40 cfs/15 minutes used in the analysis is conservative.

· The ramping analysis was limited to periods when river flow was less than 2,000 cfs for two reasons: (1) the river stage change associated with ramping is reduced at higher flows; and (2) at flows of this magnitude or greater, the MFP generally is managing local run-off with Oxbow Powerhouse operating at capacity (approximately 1,000 cfs) 24-hours a day (no peaking), and Ralston Afterbay is spilling all other flow. 

The output was used to characterize the frequency, timing, and duration of ramping in the peaking reach, below Oxbow Powerhouse.  The ramping analysis results were tabulated by water year type and by month, and summarize: (1) the number of days each month that ramping occurred while flows were less than 2,000 cfs; and (2) the number of hours that ramping occurred during those days.  The output was also averaged and used to generate hydrographs, which visually display the data for comparison purposes.  

5.6 Mining 

This study element involved two primary tasks: (1) identifying and mapping mining locations in the bypass and peaking reaches; and (2) identifying and mapping the location of existing mining claims along the bypass and peaking reaches using information maintained by the BLM.  The methods used to accomplish these two tasks are described in the following.  

5.6.1 Mining Locations in the Bypass and Peaking Reaches

Mining locations, and areas with mining restrictions, along the peaking and bypass reaches were identified and mapped based on information available from ASRA and the USDA-FS.  This information was supplemented by observations made by recreation and aquatic study crews in 2007 and 2008.

5.6.2 Existing Mining Claims

Existing unpatented and patented mining claims within or immediately adjacent to the bypass and peaking reaches were identified using information recorded and maintained by the BLM, as described in the following.  
Unpatented Claims

Unpatented mining claims are portions of public lands that are claimed by an individual for the purpose of extracting minerals.  Unpatented claims provide the claimant with the right of possession, but the right is restricted to the extraction and development of a mineral deposit (www.mine-engineer.com).  No land ownership is conveyed.
The BLM maintains records regarding unpatented mining claims.  These records are managed in a database referred to as the Land and Mineral Legacy Rehost 2000 System, or LR2000.  This database is available on the BLM website and can be queried to produce reports showing unpatented mining claims located within a specified Township, Range, and Section.  The output-includes mining claim serial number, the quadrant that the claim is located in, the claim name, the claimant, file number, case type, location date, and date of last assessment (www.blm.gov/lr2000).  

The “Mining Claims Geographic Report” section of the LR2000 database was queried on December 22, 2008 and was used to identify the active unpatented mining claims located within specific sections bisected by a bypass or peaking reach.  The resulting report was used to identify the number of active unpatented mining claims located within any section bisected by the bypass and peaking reaches.  The BLM office was visited on December 18, 2008 to verify that the methods used to query the database would produce the appropriate data needed for this report.  Note that the mining claim data presented in this report represents the best information available on the date the BLM database was queried (December 22, 2008).  The BLM requires annual assessment work and renewal of mining claims.  Therefore, the information gathered in 2008 is a “snap shot” in time and represents the claims registered at the time the data base was queried. 

Patented Claims

With a patented mining claim, title to the land is passed from the Federal government to the claimant.  Accordingly, the claimant owns the land and the minerals on or beneath the land.  A mineral patent gives the owner exclusive title to the locatable minerals. It also gives the owner title to the surface and other resources (www.mine-engineer.com).  Since October 1, 1994, the BLM has been prohibited by Act of Congress from accepting any new mineral patent applications.

The BLM maintains records regarding patented mining claims.  Claims that were recorded prior to 1984 are available electronically on the BLM website, in their Public Status Reports. Patented claims recorded between 1984 and 1994 are not yet available electronically and could not be provided by the BLM’s Information Access Center when requested (Pers. Comm. Gary Catledge, 2009).  Therefore, patented claims recorded between 1984 and 1994 were not reviewed.  

PCWA reviewed the Public Status Reports on December 24, 2008. The Public Status Reports were used to identify the active patented mining claims located within the specific sections bisected by either a bypass or peaking reach.  The resulting report was used to identify the number of active patented mining claims located within any sections bisected by the bypass and peaking reaches.  Note that the presented mining claim data represents the best available information available as of December 24, 2008, when the BLM database was queried for patented claims.

5.7 Flow Information Dissemination

This effort involved three tasks, as follows: (1) describe existing stream gaging stations present in the bypass and peaking reaches; (2) characterize flow information that is currently available to the public; and (3) identify reaches where flow information may enhance stream-based recreational opportunities.  The methods associated with these three tasks are explained in the following subsections.

5.7.1 Existing Stream Gaging Stations

Information regarding stream gaging stations located on the bypass and peaking reaches was compiled early in the relicensing process and is documented in detail in the Hydrology Study Status Report (PCWA 2007b).  Among other things, the Hydrology Study Status Report identifies: (1) the location and name of each stream and reservoir gage in the Watershed; (2) the period of record that is available for each gage; (3) data gaps; and (4) recording increment (e.g., 15-minute, hourly, daily).  Pertinent information from the Hydrology Study Status Report is summarized in this report, including whether any of the existing stream gages have the ability to report real-time flow information.  

5.7.2 Existing Flow Information Sources

Boaters, anglers and other stream users find information on flows for some of the reaches under study online,  through flow phones, and may also be obtained from local outfitters and specialty stores.  In general, flow information is not available at any of the aforementioned information outlets for any of the bypass reaches – French Meadows to Interbay, Interbay to Ralston, or Hell Hole to Ralston. Flow information is most widely available and most easily accessible in real time at Oxbow. To characterize the types of flow information that is available to the public, on line search engines were used to identify existing websites that may contain flow information about the rivers and streams in the Watershed.  In addition, local users and recreation guidebooks were consulted to identify potential flow phones or other sources of flow information. The results of this effort are discussed in Section 6.7.2.  

5.7.3 Flow Information Enhancement Opportunities

Reaches where flow information may enhance stream-based recreational opportunities were identified based on analysis of the Recreation Visitor Survey conducted as part of the REC 2 – TSP, discussions during the focus group meetings, and follow-up conversations with anglers, equestrian users, and whitewater boaters.  The results of this effort are described in Section 6.7.3.

5.8 Public Safety

Public safety was evaluated as part of the LAND 3 – TSP (PCWA 2007a).  As part of the LAND 3 – TSP, compiled, PCWA reviewed and evaluated the following information related to public safety: 

· FERC’s regulations and requirements concerning public and worker safety, including FERC’s Safety Signage at Hydropower Projects (FERC 2001) and Public Safety at Hydropower Projects (FERC 1992); 

· PCWA’s communication procedures with its employees and contractors, and the public, in the event of a non-Project emergency in the vicinity of the MFP, including the public using Project recreation facilities; 

· PCWA’s existing programs and measures aimed at protecting public health and safety, including buoy lines, signage, and alarms; and, 

· PCWA’s procedures for addressing non emergency situations, such as fluctuating flows.  

Specific study methods and the results of this effort are described in detail in the LAND 3 – Emergency Action and Public Safety TSR (PCWA 2010d).

5.8.1 Signs Warning of Potential Flow Fluctuations 

All public safety signs were inventoried and assessed in the field in conjunction with the LAND 3 – TSP (PCWA 2007a).  The inventory included documenting the location of each sign, sign type, condition, and mounting method.  In addition, representative photographs were taken for reference.  The complete inventory is included in the LAND 3 – TSR (PCWA 2010d).  

As part of this effort, any signs located at key river access and crossing points that specifically warn the public of potential flow fluctuations were extracted from the inventory and summarized in this report.

5.8.2 Potential Safety Concerns 

Potential safety concerns were identified through analysis of information collected as part of the REC – 2 TSP.  In addition, information about potential safety concerns was developed through consultation with resource agencies and local user groups.  Consultation consisted of: (1) meeting with local anglers, hikers, boaters and with resource agency representatives during three focus group sessions; and (2) conducting follow-up conversations with boaters.  Representatives of the USDA-FS, California State Parks, and Placer County were present at the focus group sessions.  Information regarding potential safety concerns associated with whitewater boating in the in the peaking reach were also identified during the whitewater boating flow studies.

6.0 Study Results

The following sections describe the results of the REC 4 – TSP studies.  An overview of the hydrologic conditions in the bypass and peaking reaches associated with the MFP is presented first, emphasizing information that pertains to stream-based recreation activities.  The hydrology section is followed by detailed information about stream-based recreation use on the bypass and peaking reaches including activity-specific information regarding:  (1) trail use at stream crossings; (2) whitewater boating; (3) angling; and (4) mining.  Safety concerns and flow information sources are addressed at the end of this section. 

Note that the study results described below are not organized in the order that the study elements appeared in the REC 4 – TSP.  To facilitate reporting, similar subject material was combined together.  For example, all material related to whitewater boating appears together.  Similarly, all material related to angling appears to together and all material related to trail use at stream crossings appears together.  Table REC 4-2 provides a “crosswalk” showing where the material associated with each study element can be found in this report.

6.1 Hydrologic Information 

The following subsections describe the hydrologic conditions in the bypass and peaking reaches associated with the MFP, under impaired and unimpaired conditions.  

6.1.1 Bypass Reaches 

In the bypass reaches, operations of the MFP produce two general patterns of flow alteration from the unimpaired (natural) pattern, depending on the size of the streams. In the large river bypass reaches, flows are altered all year long (Figure REC 4-5).  In the smaller stream bypass reaches flows typically are altered only during the winter/spring season (Figure REC 4-6).  

Large River Bypass Reaches

The Rubicon River and the Middle Fork American River are large river bypass reaches.  Appendix K includes example hydrographs showing impaired and unimpaired flows at the top, middle, and bottom of the Rubicon River and at the top and bottom of the Middle Fork American River and during different water years.  

Winter/Spring Season

As indicated on the hydrographs (Appendix K), flows in the large bypass reaches are typically reduced and more stable during the winter/spring season under impaired conditions than under unimpaired conditions because water is diverted from the reaches into storage or for power generation.  High flows in the large river bypass reaches that naturally occurred during storm events and during the spring runoff season are typically captured in French Meadows or Hell Hole reservoirs.  Currently, high flows in the upper end of these river reaches generally only occur when the reservoirs are spilling. Under current MFP operations, these high flows primarily occur in the wettest years and are of shorter duration and magnitude than natural high flows.  

During the winter and spring periods, substantial accretion inflow may occur along the Rubicon River between Hell Hole Dam and Ralston Afterbay and along the Middle Fork American River between French Meadows Dam and Middle Fork Interbay. More accretion occurs during the wetter water years than during the drier water years.  This accretion inflow, to some degree, restores the shape of the natural winter/spring hydrograph in the lower portions of these bypass reaches.
Summer/Fall Season

During the summer and fall season, flows in the Rubicon River and the Middle Fork American River are typically equal to or slightly higher than under natural conditions as water is released from storage to meet minimum instream flow requirements mandated in the FERC License.  

Accretion flow during the summer/fall period is relatively small and has limited effect on the flow patterns in the large bypass reaches.  Accretion flow in the Middle Fork American River between Middle Fork Interbay Dam and Ralston Afterbay has less effect on the hydrology than occurs in the longer bypass reaches.
Small Stream Bypass Reaches

Duncan Creek, North and South Fork Long Canyon Creeks, and Long Canyon Creek are small stream bypass reaches.  Appendix L includes example hydrographs showing impaired and unimpaired flows at the top and bottom of each of these small stream bypass reach during different water years.   

Winter/Spring Season

As indicated on the hydrographs (Appendix L), during the winter/spring season a portion of the flow in the small stream bypass reaches is diverted for storage and power generation during most water year types.  Therefore, flows in the small stream bypass reaches during this time period are typically lower and more stable (less variation in flow volume) than natural flows.  The exception occurs during winter storms or during spring runoff when flows often exceed the capacity of the diversion facilities, which results in a large portion of the flow passing downstream.  

During the winter and spring period, accretion occurs along the Long Canyon Creek bypass reach (downstream of North and South Fork diversions) and in the Duncan Creek bypass reach and creates relatively natural shaped hydrographs in the lower portions of the reaches. 

Summer/Fall Season

During the summer/fall season, the diversions are not operated because of low inflow.  Therefore, natural flow entering the diversion facilities is passed downstream into the bypass reaches.  Accretion from tributary streams is typically minimal.

6.1.2 Peaking Reach

The peaking reach extends from Oxbow Powerhouse downstream to the high-water mark of Folsom Reservoir and includes two river segments: (1) the Middle Fork American River from Oxbow Powerhouse to the confluence of the North Fork American River; and (2) the North Fork American River from the confluence of the Middle Fork American River to the high water mark of Folsom Reservoir.  

Appendix M includes example hydrographs showing impaired and unimpaired flows at the top, middle, and bottom of the peaking reach during different water years.  Appendix N shows how flows in the peaking reach fluctuate during different seasons and water years based on the 15 minute flow data from Middle Fork American River gage below Oxbow Powerhouse (USGS Gage No. 11433300).  

The magnitude and timing of flows in the peaking reach are affected by releases from Oxbow Powerhouse.  Oxbow Powerhouse is typically operated to follow daily power demand and to provide whitewater boating flows, and is not operated 24 hours per day (except in the wettest of water years and/or seasons of the year) leading to daily and within-daily flow fluctuations in the reach.  Except during high flow times of the year, releases from the Oxbow Powerhouse result in daily fluctuations in flow in the peaking reach between about 200 cfs and 1,080 cfs, which is the capacity of Oxbow Powerhouse (approximately 1,080 cfs) (Figure REC 4-7).  

Figure REC 4-8 shows idealized examples of peaking events in different months (May to September) by different water year types.  The examples are based on an idealized unimodal peak, but frequently the daily events are more complicated and variable.  Daily peaking duration can be short (a few hours) or longer (most of the day).  In addition, the amount of base flow can vary and there can be multiple peaks and declines in flow over the day.  

During the summer (June through Labor Day), Project operations at Oxbow Powerhouse are voluntarily modified on weekdays and weekends to accommodate commercial whitewater boating.  Commercial whitewater boating requires high flows (approximately 900+ cfs) for a minimum of approximately 3 hours beginning at 9-10 am.  If normal peaking operations at Oxbow Powerhouse (based on power demand) are not projected to provide high flow releases within the whitewater boating window (e.g., 9 am to 12 pm), then the Oxbow Powerhouse release pattern is modified to accommodate whitewater boating.  If Oxbow Powerhouse was operated solely to meet peak energy demand, then in drier years, when limited water is available, high flow releases would typically start several hours later in the day and high flows would not be released on some weekend days.  

Summer/Fall Season

During the summer season flows in the peaking reach often consist of a daily peaking event starting from a low nighttime base flow (e.g., 100–200 cfs, being released from the Oxbow Powerhouse) followed by a morning up-ramp (approximately 250–450 cfs/hr) to a high peak flow of approximately 1,000 cfs and then an evening down-ramp (approximately 250–450 cfs/hr) back to the base flow.  Each up-ramping and down-ramping period lasts for approximately 2 hours.

During the fall, the powerhouses are shut down for approximately a 2-4+ week period for maintenance and flows in the peaking reach are held at a relatively steady flow close to, but greater than the 75 cfs minimum flow requirement.  Low flow “outage” days are highly variable from year to year and are independent of water year type.  PCWA evaluated the MFP hydrology model data for the 1975-2008 period of record and determined that outages occurred an average of 23 days during the fall period.  The analysis was limited to the period of September 1 through November 30, which is when most outages occur.  During the period of record, two outages continued beyond this window (11/7/75 – 1/19/76 and 9/29/07 – 3/18/08).  

Winter/Spring Season

During the winter/spring season, flows in the peaking reach can exceed 3,000 cfs due to natural runoff.  Considerable accretion can occur along the length of the peaking reach, particularly during the winter period from the North Fork of the Middle Fork American River, Volcano Creek, Otter Creek, Canyon Creek, and North Fork American River watersheds.  Appendix M shows mean daily unimpaired and 15 minute impaired flows at the top, middle and bottom of the peaking reach to illustrate the effects of accretion flows during the winter/spring period.

In terms of high flows, the impaired and unimpaired flow patterns in the peaking reach are very similar during the winter.  The primary effect of the MFP on flows in the peaking reach typically occurs in the late spring when snowmelt water from the headwaters is captured in the large upstream reservoirs (Appendix M).  

Flow Timing Versus Location in the Peaking Reach

The time of day that water released from Oxbow Powerhouse arrives at downstream locations is dependent upon distance, the base flow present in the stream when ramping begins, and the peak flow reached during ramping.  As indicated on Figure REC 4-2, the lower the base flow prior to the peaking event the slower the travel time.  If the base flow is 100 cfs, water released from Oxbow Powerhouse travels at 2.3 mph.  If the base flow is 300 cfs, water released from Oxbow Powerhouse travels at 2.8 mph.  During the summer recreation season, flow in the peaking reach typically fluctuates on an almost daily basis (e.g., 200 cfs–1,000 cfs).  At a base flow of 200 cfs and a peak flow of 1,000 cfs, water released from Oxbow Powerhouse travels at a rate of 2.5 mph.  

Distances between specific points in the peaking reach and water travel time between those points are summarized on Table REC 4-13.  Table REC 4-14 shows the times flows would be at specific locations in the peaking reach given a specific starting time, in two hour increments.  The information presented in both of these tables is based on a flow travel rate of 2.5 mph.  As an example, flow released from Oxbow Powerhouse takes 8.9 hours to reach Mammoth Bar, which is located 22.2 miles downstream.  Accordingly, flow released from Oxbow Powerhouse at 8:00 AM doesn’t reach Mammoth Bar until almost 5:00 PM. 

Note that the velocity that a pulse flow travels down the peaking reach is not the same as the average water velocity in the channel or the velocity at various locations across the channel.  The velocity that a pulse of flow travels downstream is described by the St. Venant equations (equations of continuity and momentum) and is typically greater than the average velocity of water in the channel.  In the Middle Fork peaking reach, for a typically pulse of flow (200 to 1000 cfs) the travel time is about 2.5 MPH. 

The velocity of water across the channel (or across a trail crossing) is different and is related to the shape of the channel at that location and the discharge in the channel at a particular time.  The velocities across each trail crossing in the peaking reach for a range of flows is shown in Appendix D.  

Shape of Peaking Flow Curve

The shape of the peaking flow curve varies by time and location in the peaking reach.  In general, the up-ramp from low base flow to high peaking flow, in terms of discharge (e.g., change in cfs per hour) remains the same throughout the reach (Figure REC 4-9).  The only thing that changes with regard to the up-ramp is the amount of stage change.  The amount of stage change from base flow to the peak flow varies depending on the local slope and channel shape at any particular location in the reach.  The total stage change for typical summer peaking events ranges from approximately 1 to 2.3 feet (average 1.8 feet), depending on location.  

The duration of the high flow peak changes, getting shorter, as water released from Oxbow Powerhouse moves downstream.  This occurs because some of the release is “used up” filling the channel as it moves downstream.  For example, below Mammoth Bar, the duration of the peak is shortened by approximately 2 hours compared to the peak at Oxbow Powerhouse.  The duration of the peak is generally shortened by approximately 1 hour per 10 miles of travel distance downstream.  At Fords Bar, which is 9.25 miles downstream, the duration of the peak is shortened on average by 56 minutes.  Overall, the same amount of water from a peaking event at Oxbow Powerhouse must pass through downstream locations, but the shape (width of top and slope of down-ramp) of the curve is changed as the water released from Oxbow Powerhouse travels along the river.  

The slope of the down-ramp changes as the peak travels downstream.  At the top of the reach, the down-ramps are relatively rapid with decreases in flow at a rate similar to the up-ramp rate (250–450 cfs/hr).  As shown on Figure REC 4-9, down-ramps are slower and have a longer duration (slower down-ramp rate) depending on the distance down stream.  

This occurs because during the down-ramp the channel upstream of any particular location is full of water and must drain.  The longer the length of channel upstream of any particular location in the peaking reach, the slower the down-ramp rate and the longer the down- ramp duration (i.e., the more channel there is to drain).  For example, just downstream of Mammoth Bar (22.35 miles downstream of Oxbow Powerhouse), the down-ramp is at least three times slower than at Oxbow.  Specifically, completely down-ramping from 900 cfs below Oxbow Powerhouse takes about 3 hours.  Just below Mammoth Bar a 900 cfs down-ramp takes approximately 9 hours at about 100 cfs/hr.  The 6-hour difference occurs because the 22.35 miles of channel between Oxbow Powerhouse and Mammoth Bar is full of water that drains down to the base flow during the down-ramp. 

6.2 Stream-Based Recreation on the Bypass and Peaking Reaches

The following generally describes stream-based recreation activities and opportunities along the bypass and peaking reaches.  The discussion is based on information provided by the Recreation TWG participants, the results of PCWA’s REC 2 – Recreation Visitor Surveys conducted in 2008 (PCWA 2010c), and ASRA surveys conducted in 2006 as part of their GP/RMP update (California State Parks 2007).  

6.2.1 Bypass Reaches

The bypass reaches bisect steep and rugged terrain, which limits access and recreation opportunities.  For the most part, recreation use along the bypass streams is concentrated near the area immediately upstream of Ralston Afterbay and in a few areas where Forest Service roads and trails provide access to the bypass reaches (e.g. Ellicott Bridge, Hunter Trail, etc.).

During a series of meetings held in 2006, the Recreation Technical Working Group identified a variety of areas in the vicinity of the MFP where dispersed use has been observed.  These areas, referred to by the USDA-FS as dispersed concentrated use areas (DCUAs), are identified on Table REC 2-1 of the REC 2 – Recreation Visitors Surveys TSR (PCWA 2010) and are shown on Map REC 4-11 of this TSR for reference.  Seven of these DCUAs are located along the bypass streams, as follows:

· Middle Fork American River, immediately downstream of French Meadows Dam (both sides of river);

· Area located immediately northwest of French Meadows Dam;

· Area surrounding South Fork Long Canyon Diversion Dam;

· Areas along South Fork Long Canyon Creek, downstream of South Fork Long Canyon Diversion Dam;

· Area along Middle Fork American River, between Ralston Picnic Area and the new gage;

· Area surrounding Ralston Afterbay; and

· Area surrounding Middle Fork Interbay.

Observations and vehicle count data collected  by PCWA in 2007 and 2008 as part of the REC 1 – TSP (PCWA 2007) indicate that these areas experience very little recreation use, even on weekend and holidays (PCWA 2010b).  Observations and survey data collected by in 2008 as part of the REC 2 – TSP (PCWA 2007a) also indicate that these areas receive very little use (PCWA 2010c), as discussed in the following.

· The two dispersed concentrated use areas located immediately downstream of French Meadows Dam and the dispersed concentrated use area located immediately northwest of French Meadows Dam were visited as part of the REC 2 – Recreation Visitor Surveys a total of 13 times throughout the survey period.  A total of 2 people were encountered in these areas during the entire survey period.  

· Surveys were not conducted at the dispersed concentrated use areas surrounding or downstream of the South Fork Long Canyon Diversion Dam because vehicle count data collected in 2007 and 2008 indicated use in these locations was not heavy enough to warrant surveys.  However, surveys were conducted at the Middle Meadows Campground, which is located immediately upstream of these dispersed concentrated use areas.  Nobody interviewed at Middle Meadows Campground identified recreation along a stream/river as their primary activity.  Twelve of 51 (24%) respondents intercepted at Middle Meadows Campground identified day use along a stream/river as a secondary activity.  

· Surveys were not conducted at dispersed concentrated use area located along the Middle Fork American River, between the Ralston Picnic Area and the new gage.  However, visitor surveys were conducted at Ralston Picnic Area and Car Top Boat Ramp, and in along the accessible areas of the Ralston Afterbay shoreline.  A total of 21 people encountered in these areas identified day use along a stream/river as their primary activity.  Of these, three indicated they used the Middle Fork American River upstream of Ralston Afterbay and three indicated they used the Rubicon River upstream of Ralston Afterbay.  The remaining 15 did not specify the bypass reach they used.  

· Visitor surveys were not conducted along the shoreline surrounding Middle Fork Interbay because recreation use levels did not warrant surveys.  One survey participant intercepted elsewhere indicated they fished at the Middle Fork Interbay. 

People intercepted as part of the REC 2 – Recreation Visitor Survey primarily recreated in two locations, the Middle Fork American River and Rubicon River immediately upstream of the Ralston Afterbay.  Of the 249 people who participated in the Recreation Visitor Survey and indicated that they participated in day use along a stream/river, only 21 respondents indicated that they used a bypass stream/river (Appendix O).  All 21 of these respondents were encountered at Ralston Afterbay and those that specified a stream reach indicated they used either the Middle Fork American River or the Rubicon River.  Those that did not specify a stream reach are assumed to have recreated on the Middle Fork American River or the Rubicon River immediately upstream of Ralston Afterbay.  When asked to identify other stream reaches used, one person identified the Rubicon River (Table O-1, Appendix O).  

The following subsections describe recreation use on the Middle Fork American River and the Rubicon River just upstream of Ralston Afterbay, as determined through the REC 2 – Recreation Visitor Surveys conducted in 2008.  The data was assessed together because there are not enough surveys on either reach to assess individually.  Not all of the 21 respondents answered all of the questions on the survey form.  Therefore, the number of responses to a specific question does not always equal 21.  

Flow in these two reaches remains relatively constant during the summer months and does not fluctuate substantially during the day, as summarized in the following:  

· Based on a review of the average daily flow data, flow in the Rubicon River just above Ralston Afterbay ranged from a low of 35 cfs to a high of 74 cfs on the survey days.  Based on a review of 15-minute flow data, on all but one of the survey days, flow never varied by more than 3.4 cfs.  On one day (July 5, 2008), the flow varied by 9.9 cfs.

· Based on a review of the average daily flow data, flow in the Middle Fork American River upstream of Ralston Afterbay ranged from a low of 28 cfs to a high of 32 cfs on the survey days.   

Stream-based Recreation Activities 

The survey participants were asked to identify their main recreation activity.  As indicated in Table O-2 (Appendix O), 33.3 percent of the respondents (7 people) indicated that swimming/water play/wading as their primary recreation activity, followed by fishing (19.0%), picnicking (14.3%), whitewater rafting (9.5%), relaxing/reading/outdoors (9.5%), walking/hiking (4.8%), and sunbathing/tanning (4.8%).  The following discussion considers all user types combined together.

Arrival Time and Length of Stay

Sixteen respondents identified an arrival time.  All of these respondents arrived at the river between 10:00 AM and 4:00 PM.  Most respondents (61.1%) stayed between 3 and 6 hours.

Acceptability of Flow Related Factors

The survey participants were asked to rate various flow-related factors, including: availability of beach/useable areas; ability to enter/exit water; ability to stand or wade; ability to safely swim; and ability to safely cross the river/stream.  A total of 20 people rated these factors.  The responses to this question are tabulated in Table O-2 (Appendix O) and summarized below.  

· 75% of the respondents (15 of 20 people) said that the availability of beach areas were acceptable;  

· 70% (14 of 20 people) said that their ability to enter/exit the water was acceptable; 

· 65% (13 of 20 people) said that their ability to stand or wade in the river/stream was acceptable;

· 75% (15 of 20 people) said that their ability to safely swim in the river was acceptable; and

· 70% (14 of 20 people) said that their ability to safely cross the river/stream was acceptable.

Acceptability of Non-Flow Related Factors

The survey participants were also asked to rate various non-flow related factors, including: adequacy of put-ins/take-outs; adequacy of road access to river or stream; adequacy of trail access to river or stream; and adequacy of law enforcement.  The responses to this question are tabulated in Table O-2 (Appendix O) and are summarized below.  

· 66.7% of the respondents (12 of 18 people) said that the adequacy of the put-in/take-out was acceptable;  

· 85.0% (17 of 20 people) said that the road access to the stream was acceptable ;

· 84.2% (16 of 19 people) said that the trail access to the stream was acceptable  and  

· 65.0% (13 of 20 people) said that the adequacy of law enforcement personnel was acceptable.

Perception of Flow

The survey participants were asked whether they perceived a change in the river/stream level during their visit.  A total of 19 people responded to this question, of which 68.4% (13 people) indicated that they did not perceive a change in the river/stream level during their visit.  Conversely, 31.6 percent (6 people) indicated they did perceive a change.  As mentioned above, flow in the Middle Fork American River and the Rubicon River was relatively constant during the survey period and did not substantially change during any of the survey days.  Therefore, the flow data indicates that the survey respondents did not actually experience a perceptible change in flow, despite their response.

Those respondents that indicated that they did perceive a change in the river/stream level were asked if the change in the river/stream level affected their recreation experience.  None of the respondents were negatively affected by their perceived change in river/stream level during their visit.

Recreation Experience

The survey participants were asked whether their recreation experience was negatively affected by crowding, other activities taking place, river/stream flow, or other factors.  One person out of 20 (5%) indicated that crowding negatively affected their recreation experience.  Otherwise, none of the respondents indicated that their recreation experience was negatively affected, other activities taking place (n = 18), or river/stream flow (n = 17).

Overall Satisfaction

The survey participants were asked to rate their overall river/stream experience using a satisfaction scale.  The tabulated survey results are shown on Table O-2 (Appendix O).  A total of 21 people responded to this question, of which 20 people (95.3%) indicated that they were either very satisfied or satisfied with their overall river/stream experience.  

6.2.2 Peaking Reach

The peaking reach bisects ASRA, which is managed by State Parks.  Like the bypass reaches, the terrain surrounding the peaking reach is steep and rugged, which limits stream-based recreation activities primarily to areas where developed recreation facilities are available or where roads and/or trails provide access to the stream.  The developed recreation facilities and primary roads and trails that provide access to the peaking reach are shown on Map REC 4-12.

California State Parks is currently updating the ASRA GP/RMP in coordination with the Bureau of Reclamation (USBOR).  To help inform the GP/RMP process, State Parks conducted on-site recreation surveys in 2006.  The purpose of the State Park’s recreation surveys was to learn more about visitor use patterns and visitor preferences within ASRA.  A total of 528 useable surveys were completed by visitors at a variety of locations throughout ASRA from May through October of 2006.  The survey was not oriented specifically to stream-based recreation and did not include any flow-related questions.  Furthermore, the survey was not administered at all stream-side recreation areas.  The results only provide limited information about stream-based recreation along the peaking reach.

According to the survey report, “the most visited areas and favorite areas to visit within ASRA are, in order of response rate: the Confluence, Lake Clementine, river beaches and swim holes, and trails.”  The survey report also states that ASRA’s “water resources and the extensive trail system clearly surfaced as features that are extremely important to visitors”.  Four key findings derived through the ASRA surveys are summarized below.  

· Survey participants were asked which activities were the most important to them while visiting ASRA.  Trail hiking was ranked highest as the most important activity (19%), followed by swimming/sunbathing (16%).  A total of 9% said whitewater rafting or kayaking was most important, 8% said horseback riding, and 2% said fishing.

· Survey participants were asked reasons why ASRA is important.  The majority of respondents (42%) stated “outdoor reaction activities/wide variety of recreation/multi-use/offers diversity.”  Fourteen percent identified “river/water/river canyon/lake/staying cool” as a main reason why ASRA is important to visitors.  

· When asked about areas visited on the day of the survey, most said “Lake Clementine” (15%), followed by the “Confluence area” (13%), then “river/all areas by river/all up and down river” (12%).  All of the other responses identified specific trails in ASRA.

· When asked about their favorite areas to visit in ASRA, 14% said river/any of the river areas/beaches/swimming holes and 14% said the Confluence area.

PCWA’s REC 2 – Recreation Visitor Surveys yielded additional information about stream-based recreation along the peaking reach.  Of the 249 people who participated in the Recreation Visitor Survey and indicated that they participated in day use along a stream/river, 219 respondents indicated that they primarily used the peaking reach.  (The remaining 30 identified either a bypass stream or another stream).  These respondents were encountered at five specific locations in the peaking reach, as follows: 

· Indian Bar Rafter Access (17);

· Ruck-a-Chucky Recreation Area (61);

· Mammoth Bar (28);

· Confluence/Quarry Trail Head (93); and

· Birdsall Access/Oregon Bar Access (20).

The primary activities identified by the 219 respondents are tabulated on Table O-3 (Appendix O).  The two most popular stream-based activities were swimming/waterplay/wading (33.7%) and whitewater rafting/kayaking (20.5%).  The majority of people who indicated whitewater boating as their primary activity were encountered at Ruck-a-Chucky Recreation Area.  Accordingly, at Ruck-a-Chucky Recreation Area, the data was separated into two activity types: whitewater boating and “other” activities.  The whitewater boating results are discussed in Section 6.4.2.  

The remainder of the data is discussed below, by site.  With the exception of Ruck-a-Chucky Recreation Area, the site-by-site discussion considers all activity types combined because no one activity dominated the data at any site.  Note that the site-by-site discussion relies on numerous individual queries and cross tabulations of the survey data.  The summary statistics for all of the responses combined (excluding whitewater boaters intercepted at Ruck-a-Chucky Recreation Area) are included in Appendix O for reference (Table O-4).

Indian Bar Rafter Access

The Indian Bar Rafter Access is located on the Middle Fork American River, adjacent to the Oxbow Powerhouse.  It is primarily used by whitewater boaters but also supports other stream-based recreation users.  The site includes a large unloading area, approximately 9-10 unmarked parking spaces, a boat ramp and vault toilets.  Indian Bar is located within the boundaries of the TNF and the facilities were constructed by the USDA-FS.  However, the site is primarily operated and maintained by California State Parks. 

Stream-based Recreation Activities.

Survey participants were asked to identify their main recreation activity.  Of the 17 people that responded to this question, 9 people stated whitewater boating as their primary activity, 4 people did not specify their activity, 2 people stated fishing, 1 person stated picnicking, and 1 person stated camping.  
Arrival Time and Length of Stay

Eight of eleven respondents (72.7%) arrived at Indian Bar Rafter Access between 8:00 AM and noon, which is approximately when water released from Oxbow Powerhouse typically reaches maximum flow.  Eight of 13 respondents (61.5%) stayed on the river 3-6 hours.  One stayed on the river less than three hours and the remainder stayed more than six hours.

Acceptability of Flow Related Factors

Survey participants were asked to rate various flow-related factors, including: (1) availability of beach/useable areas; (2) ability to enter/exit water; (3) ability to stand or wade; (4) ability to safely swim; and (5) ability to safely cross the stream/river.  Their responses are summarized below.

· 50% of the respondents (8 of 16 people) said that the availability of beach areas was acceptable;  

· 93.8% (15 of 16 people) said that their ability to enter/exit the water was acceptable;

· 81.2% (13 of 16 people) said that their ability to stand or wade in the water was acceptable;

· 75% (12 of 16 people) said that their ability to safely swim in the water was acceptable; and

· 86.7% (13 of 15 people) said that their ability to safely cross the river was acceptable.  

Acceptability of Non-Flow Related Factors

The survey participants were asked to rate various non-flow related factors, including: adequacy of put-ins/take-outs; adequacy of road access to river or stream; adequacy of trail access to river or stream; and adequacy of law enforcement.  Their responses are summarized below:

· 80% (12 of 15 people) said that the adequacy of the put-in/take-out was acceptable;  

· 78.6% (11 of 14 people) said that the road access to the stream was acceptable;

· 71.4% (10 of 14 people) said that the trail access to the stream was acceptable; and  

· 80% (12 of 15 people) said that the adequacy of law enforcement personnel was acceptable.

Flow Perception

The survey respondents were asked whether they perceived a change in the river/stream level during their visit.  A total of 14 people provided sufficient information to analyze against actual river flow.  Based on a review of the hydrologic information, 7 of the 14 respondents actually experienced a change in water level during their visit.  

Survey respondents were also asked whether the change in the river/stream level negatively affected their recreation experience.  None of the respondents who actually experienced a change in flow stated that they were negatively affected.

Recreation Experience

Survey participants were asked whether their recreation experience was negatively affected by crowding, other activities taking place, river/stream flow, or other factors.  

· 85.7% (12 of 14 people) said that they were not affected by crowding;

· 75.9% (9 of 12 people) said that they were not affected by other activities taking place; and

· 76.9% (10 of 13 people) said that their recreation experience was not affected by river or stream flow.

None of the respondents who indicated they were negatively affected by one of these factors explained why.  

Overall Satisfaction

Survey participants were asked to rate their overall river/stream experience.  A total of 14 people responded to this question.  All except one person stated that they were either very satisfied or satisfied with their overall river/stream experience. 

Ruck-a-Chucky Recreation Area

Ruck-a-Chucky Recreation Area is located about 15 miles downstream of Oxbow Powerhouse and can be accessed via Drivers Flat Road.  It can also be accessed via the Western States Trail (WST) and the McKeon-Ponderosa Road Trail.  Ruck-a-Chucky Recreation Area includes five sites that may be used for either day use or overnight camping.  It also includes parking areas, vault toilets, and a boat ramp.  Ruck-a-Chucky Recreation Areas is operated and maintained by State Parks.   

This site is used as a take-out/put-in by whitewater boaters but is also popular with other recreation users, including anglers, swimmers, waders, and stream-side users such as picnickers and campers.   

Due to the distance between Oxbow Powerhouse and Ruck-a-Chucky Recreation Area, flow released from Oxbow Powerhouse takes about 6 hours to arrive at Ruck-a-Chucky Recreation Area, using a travel time of 2.5 mph.  Accordingly, water released from Oxbow Powerhouse at 7:00 AM does not reach Ruck-a-Chucky Recreation Area until about 1:00 PM.  This travel time was considered in the discussion below.
Stream-based Recreation Activities 

Survey participants were asked to identify their main recreation activity.  Of the 61 people who responded to this question, over half of the respondents (54.1%) identified whitewater boating as their primary activity.  Other responses included: swimming/waterplay/wading (9.8%), gold panning, (6.6%) relaxing/reading (6.6%), fishing (4.9%), walking/hiking (1.6%), and boating (1.6%).  Accordingly, the survey results were divided into whitewater boating and “other” responses.  The whitewater boating responses are discussed in Section 6.4.2 and the “other” responses are discussed below.  

Arrival Time and Length of Stay

Eleven of 25 respondents (44%) arrived at Ruck-a-Chucky Recreation Area between 12:00 PM and 2:00 PM, which is typically when water released from Oxbow Powerhouse arrives at Ruck-a-Chucky Recreation Area.  Fourteen of 25 respondents (56%) stayed on the river between 3 and 6 hours. 

Acceptability of Flow Related Factors

The survey participants were asked to rate various flow-related factors, including: availability of beach/useable areas; ability to enter/exit water; ability to stand or wade; ability to safely swim; and ability to safely cross the river/stream.  The responses are summarized below.

· 74.1% (20 of 27 people) said that the availability of beach areas were acceptable; 

· 88.9% (24 of 27 people) said that their ability to enter/exit the water was acceptable;  

· 77.8% (21 of 27 people) said that their ability to stand or wade in the water was acceptable;

· 76.9% (20 of 26 people) said that their ability to safely swim in the water was acceptable; and 

· 53.8% (14 of 26 people) said that their ability to safely cross the river was acceptable.  

Acceptability of Non-Flow Related Factors

The survey respondents were asked to rate various non-flow related factors, including: adequacy of put-ins/take-outs; adequacy of road access to river or stream; adequacy of trail access to river or stream; and adequacy of law enforcement.  Their responses are summarized below:

· 78.3% (18 of 23 people) said that the adequacy of the put-in/take-out was acceptable;  

· 69.2% (18 of 26 people) said that the road access to the stream was acceptable;

· 84.6% (22 of 26 people) said that the trail access to the stream was acceptable; and  

· 72% (18 of 25 people) said that the adequacy of law enforcement personnel was acceptable.  

Flow Perception

The survey respondents were asked whether they perceived a change in the river/stream level during their visit.  A total of 27 people provided sufficient information to analyze against actual river flow.  Based on a review of the hydrologic information, 19 of the 27 respondents actually experienced a change in water level during their visit.  

Survey respondents were also asked whether the change in the river/stream level negatively affected their recreation experience.  Eighteen of the 19 respondents who actually experienced a change in flow indicated that they were not negatively affected by the change.  

Recreation Experience

Survey participants were asked whether their recreation experience was negatively affected by crowding, other activities taking place, river/stream flow, or other factors.  

· 96.4% (27 of 28 people) said that they were not affected by crowding;

· 100% (28 people) said that they were not affected by other activities taking place; and

· 96.4% (27 of 28 people) said that their recreation experience was not affected by river or stream flow.

Overall Satisfaction

Survey participants were asked to rate their overall river/stream experience using a satisfaction scale.  A total of 28 people responded to this question, of which 27 stated that they were either very satisfied or satisfied with their overall river/stream experience.  

Mammoth Bar

Mammoth Bar is located on the Middle Fork of the American River about 22 miles downstream of Oxbow Powerhouse.  It is managed, operated, and maintained by State Parks as a day use facility and during the summer is open to the public from 8:00 AM until one half hour after sunset from April 1 through September 30.  In 2008, the site received 10,653 visitors (pers. com., L. Bartlett, April 2009).  The use data is based on fee receipts and does not include commercial whitewater boaters.  In 2008, use of the site required a $5.00 entrance fee. The day use fee was recently raised to $10.00 per vehicle.

The majority of the site has been developed for off-highway-vehicle (OHV) use and amenities include a motocross track and numerous trails that are designated for OHV use.  During the summer, the OHV trails are open for use on Sundays, Mondays, and Thursdays.  There is very little use of this site by other types of users during the days that Mammoth Bar is open to OHVs.  In fact, during PCWA’s visitor surveys, use of this site by other users on OHV days was so low that it was difficult to find visitors to survey.  In order to complete the required number of surveys, the survey timing was modified so that surveys were conducted only on non-OHV days.  

Due to the distance between Oxbow Powerhouse and Mammoth Bar, flow released from Oxbow Powerhouse takes about 8.9 hours to arrive at Mammoth Bar, using a travel time of 2.5 mph.  Accordingly, water released from Oxbow Powerhouse at 7:00 AM does not reach Mammoth Bar until almost 4:00 PM.  This travel time was considered in the discussion below.  

Stream-based Recreation Activities 

Of the 28 people who provided an answer to this question, 14 (50%) identified swimming and waterplay as their primary recreation activity.  Four respondents (14.3%) identified gold panning as their primary activity.  Other responses included: fishing (7.1%), whitewater rafting/kayaking (7.1%), relaxing/reading (3.6%), and sunbathing (3.6%).  Four respondents did not specify an activity.  The following discussion considers all user types combined together.

Arrival Time and Length of Stay

Eleven of 22 people (50%) who specified an arrival time arrived at Mammoth Bar before noon.  The other half (50%) arrived after noon.  Thirteen of 24 respondents (54.2%) stayed on the river 3-6 hours.  

Acceptability of Flow Related Factors

The survey respondents were asked to rate various flow-related factors, including: availability of beach/useable areas; ability to enter/exit water; ability to stand or wade; ability to safely swim; and ability to safely cross.  The responses are summarized below.

· 88.9% (24 of 27 people) said that the availability of beach areas were acceptable;  

· 96.3% (26 of 27 people) said that their ability to enter/exit the water was acceptable;

· 92.6% (25 of 27 people) said that their ability to stand or wade in the water was acceptable;

· 88.9% (24 of 27 people) said that their ability to safely swim in the water was acceptable; and

· 57.7% (15 of 26 people) said that their ability to safely cross the river was acceptable.  

Acceptability of Non-Flow Related Factors

Survey participants were asked to rate various non-flow related factors, including: adequacy of put-ins/take-outs; adequacy of road access to river or stream; adequacy of trail access to river or stream; and adequacy of law enforcement.  The responses are summarized below:

· 73.9% (17 of 23 people) said that the adequacy of the put-in/take-out was acceptable;  

· 84.6% (22 of 26 people) said that the road access to the stream was acceptable;  

· 84.0% (21 of 25 people) said that the trail access to the stream was acceptable; and  

· 78.3% (18 of 23 people) said that the adequacy of law enforcement personnel was acceptable. 

Flow Perception

The survey respondents were asked whether they perceived a change in the river/stream level during their visit.  A total of 27 people provided sufficient information to analyze against actual river flow.  Based on a review of the hydrologic information, only 3 of the 27 respondents actually experienced a change in water level during their visit.  

Survey respondents were also asked whether the change in the river/stream level negatively affected their recreation experience.  None of the respondents who actually experienced a change in flow stated that they were negatively affected.  

Recreation Experience

The survey participants were asked whether their recreation experience was negatively affected by crowding, other activities taking place, river/stream flow, or other factors.  

· None of the respondents felt that crowding negatively affected their recreation experience;  

· 21 of 24 people (87.5%) indicated that other activities did not negatively affect their recreation experience; and  

· 20 of 24 people (83.3%) said that their recreation experience was not negatively affected by river or stream flow.  

Overall Satisfaction

The survey participants were asked to rate their overall river/stream experience using a satisfaction scale.  A total of 28 people responded to this question, of which 27 stated that they were either very satisfied or satisfied with their overall river/stream experience.  

Confluence Area

This area is located at the confluence of the North Fork and Middle Fork American Rivers, about 24 miles downstream of Oxbow Powerhouse.  The area is easily accessible from Auburn, via Highway 49.  Accordingly, it is the most heavily used recitation site within the Auburn SRA (CSP, April 1, 2010).  Chemical portable toilets and a limited amount of parking are available in three locations near the Confluence.  Otherwise, the area is not well defined and dispersed use occurs over a broad area along both the North and Middle Forks of the American River, where trails, Highway 49, and Old Foresthill Road provide ample access to the rivers.  The Confluence is one of the most popular use areas for swimming, sunbathing, and trail access in ASRA (California State Parks, 2007).

The facilities and parking areas in the Confluence Area are maintained by State Parks.  During the primary recreation season, April through September, State Parks seasonal staff is on site seven days per week.  While on site, State Parks staff cleans and maintains the facilities, and manages recreation use and parking.  During the primary recreation season, State Parks peace officers patrol this location daily and on average, there is a ranger on site 8 hours per day during the summer making public contacts, resolving disputes, and addressing illegal behavior (State Parks, April 1, 2010).  

Due to the distance between Oxbow Powerhouse and the Confluence, flow released from Oxbow Powerhouse takes about 9.7 hours to arrive at the Confluence, using a travel time of 2.5 mph.  Accordingly, flow released from Oxbow Powerhouse at 7:00 AM would not arrive at the Confluence until about 4:42 PM.  Since releases from Oxbow Powerhouse do not arrive until the late afternoon, flow in the Middle Fork American River and the North Fork American River downstream of the Confluence is relatively low most of the day.  Flow in the North Fork American River upstream of the Confluence is unregulated and is typically very low during the summer and early fall months (e.g. <200 cfs in July, decreasing to <100 cfs in August, September, and October) and relatively warm.  

Stream-based Recreation Activities 

Survey participants were asked to identify their main recreation activity.  Of the 93 people that responded to this question, 48 people (51.6%) stated swimming/water play/wading as their primary activity.  Other responses included: (1) relaxing/reading/outdoors (12.9%); (2) walking/hiking (6.5%); (3) sunbathing/tanning/enjoying sun (5.4%); (4) biking, horseback riding, picnicking (3.2% each); (5) fishing (2.3%); (6) gold panning (1.1%); and (7) playing with dogs (1.1%).  Nine respondents (9.7%) did not specify a response.   
Arrival Time and Length of Stay

The majority of respondents (81.7%) arrived at the Confluence between 10:00 AM and 4:00 PM.  Most respondents (64%) stayed on the river 3-6 hours, but a large percentage (33.7%) stayed less than 3 hours.  

Acceptability of Flow Related Factors

The survey participants were asked to rate various flow-related factors, including: availability of beach/useable areas; ability to enter/exit water; ability to stand or wade; ability to safely swim; and ability to safely cross.  The responses are summarized below.

· 80.4% (74 of 92 people) said that the availability of beach areas were acceptable;

· 79.3% (73 of 92 people) said that their ability to enter/exit the water was acceptable;

· 86.7% (78 of 90 people) said that their ability to stand or wade in the water was acceptable;

· 83.5% (76 of 91 people) said that their ability to safely swim in the water was acceptable; and

· 76.7% (69 of 90 people) said that their ability to safely cross the river was acceptable. 

Acceptability of Non-Flow Related Factors

The survey participants were asked to rate various non-flow related factors including: adequacy of put-ins/take-outs; adequacy of road access to river or stream; adequacy of trail access to river or stream flow; and adequacy of law enforcement.  The responses are summarized below:

· 65.9% (54 of 82 people) said that the adequacy of the put-in/take-out was acceptable; 

· 81.8% (72 of 88 people) said that the road access to the stream was acceptable;

· 85.7% (78 of 91 people) said that the trail access to the stream was acceptable; and  

· 64.0% (55 of 86 people) said that the adequacy of law enforcement personnel was acceptable.  

Flow Perception

The survey respondents were asked whether they perceived a change in the river/stream level during their visit.  A total of 91 people provided sufficient information to analyze against actual river flow.  Based on a review of the hydrologic information, only 9 of the 91 respondents actually experienced a change in water level during their visit.  

Survey respondents were also asked whether the change in the river/stream level negatively affected their recreation experience.  None of the respondents who actually experienced a change in flow stated that they were negatively affected.  

Recreation Experience

The survey participants were asked whether their recreation experience was negatively affected by crowding, other activities taking place, river/stream flow, or other factors.  

· 74% (74 of 92 people) said that crowding negatively affected their recreation experience;  

· 91.0% (81 of 89 people) indicated that other activities did not negatively affect their recreation experience; and  

· 96.6% (86 of 89 people) said that their recreation experience was not negatively affected by river or stream flow.  

Overall Satisfaction

The survey participants were asked to rate their overall river/stream experience using a satisfaction scale.  A total of 92 people responded to this question, of which 90 stated that they were either very satisfied or satisfied with their overall river/stream experience.  

Birdsall Access/Oregon Bar
The Birdsall and Oregon Bar River Access points are located within the China Bar Recreation Area.  The China Bar Recreation Area was constructed to provide access to the North Fork American River, in the vicinity of the former Auburn Dam site.  Although the China Bar Recreation Area was opened to the public in 2008, it is closed to vehicle access during the weekdays.  In 2008, a $5.00 vehicle entrance fee was required.  The vehicle entrance fee was recently raised to $10.00 per vehicle.

During the weekdays, the China Bar area is primarily used by hikers, bikers and equestrian users.  During the weekends, the area is used primarily by hikers, bikers, equestrian users, and whitewater boaters, and other day users such as anglers.  

The Birdsall and Oregon Bar River Access areas are the two primary river access points within the China Bar Area.  The Birdsall Access consists of a boat ramp, a loading and turn-around area, and handicapped parking.  The Oregon Bar River Access is located downstream of the Birdsall Access and consists of a steep trail connecting the river and a gated unpaved road.  Unpaved roads provide access from the parking area to the Birdsall Access and the Oregon Bar Access.  Parking is not allowed in the immediate vicinity of the Oregon Bar Access Point so boaters and other stream side users must hike up the road to retrieve their vehicles.  During the 2009 summer season, parking was allowed near the river at the Birdsall Access at a small parking area immediately above the put-in/take-out location.

The China Bar Recreation area is managed, operated, and maintained by State Parks.  Currently, the entrance station is staffed two days per week during the primary recreation season.  A State Parks peace officer patrols the area an average of one hour per day during the season.  The roads to the Birdsall and Oregon Bar access points require annual maintenance in order to provide continued access.  This work includes grading, replacing base rock and brushing.  Additionally, the river access ramp/trail at the Birdsall Access area requires annual maintenance to repair winter wash outs (CSP, April 1, 2010).  

Due to the distance between Oxbow Powerhouse and the Birdsall Access, flow released from Oxbow Powerhouse takes about 11.2 hours to arrive at Birdsall Access and about 11.9 hours to arrive at Oregon Bar, located 1.65 miles downstream.  Therefore, flow releases from Oxbow Powerhouse at 7:00 AM would not reach Birdsall Access until about 6:00 PM.  Since releases from Oxbow do not arrive until the evening, river flows are typically relatively low (at or near base flow) nearly all day long during the summer, except during some mornings.  Flows may exceed base flow conditions at this location during some mornings because the site is located so far downstream of Oxbow Powerhouse that releases made from Oxbow Powerhouse the previous day may not have completely down-ramped by the following morning.  

Stream-based Recreation Activities 

Survey participants were asked to identify their main recreation activity.  Of the 20 people that responded to this question, 8 people (40.0%) identified walking/hiking as their primary activity and 7 people (35.0%) identified swimming/water play/wading. Other responses included: fishing, picnicking, whitewater rafting/kayaking and relaxing/reading/outdoors (5% each).  
Arrival Time and Length of Stay

The majority of respondents (94%) arrived at Birdsall/Oregon Bar between 12:00 and 4:00 PM.  Most respondents (55.6%) stayed 3-6 hours, but a large percentage (44.4%) stayed less than 3-hours.  

Acceptability of Flow Related Factors

The survey participants were asked to rate various flow-related factors, including: availability of beach/useable areas; ability to enter/exit water; ability to stand or wade; ability to safely swim; and ability to safely cross.  The responses are summarized below.

· 95.0% (19 of 20 people) said that the availability of beach areas were acceptable;

· 85.0% (17 of 20 people) said that their ability to enter/exit the water was acceptable;

· 78.9% (15 of 19 people) said that their ability to stand or wade in the water was acceptable;

· 78.9% (15 of 19 people) said that their ability to safely swim in the water was acceptable; and

· 57.9% (11 of 19 people) said that their ability to safely cross the river was acceptable 

Acceptability of Non-Flow Related Factors

The survey participants were asked to rate various non-flow related factors, including: adequacy of put-ins/take-outs; adequacy of road access to river or stream; adequacy of trail access to river or stream flow; and adequacy of law enforcement.  The responses are summarized below:

· 88.9% (16 of 18 people) said that the adequacy of the put-in/take-out was acceptable; 

· 78.9% (15 of 19 people) said that the road access to the stream was acceptable;

· 94.4% (17 of 18 people) said that the trail access to the stream was acceptable; and  

· 61.1% (11 of 18 people) said that the adequacy of law enforcement personnel was acceptable.  

Perception of Flow

The survey respondents were asked whether they perceived a change in the river/stream level during their visit.  A total of 17 people provided sufficient information to analyze against actual river flow.  Based on a review of the hydrologic information, none of the respondents actually experienced a change in water level during their visit.  

Overall Satisfaction

The survey participants were asked to rate their overall river/stream experience using a satisfaction scale.  A total of 19 people responded to this question.  All of the respondents stated that they were either very satisfied or satisfied with their overall river/stream experience.  

Flow Perception Summary

The percentage of people who actually experienced a change of flow (river level) during their visit were plotted with respect to the percentage of people who said that they were negatively affected by the change of flow (river level), by location.  The resulting histogram is shown in Figure REC 4-10.  

As indicated, with the exception of Ruck-a-Chucky Recreation Area, the percentage of respondents who actually experienced a change in flow progressively decreased with distance from Oxbow Powerhouse.  At Birdsall/Oregon Bar, located about 28 miles downstream of Oxbow Powerhouse, none of the people interviewed actually experienced a change in flow mainly because flow released from Oxbow Powerhouse does not reach this location until the late afternoon/early evening.  The percentage of people who experienced a change in flow at Ruck-a-Chucky Recreation Area is higher for two reasons: (1) flow arrives around the same time that most day users arrive at the site; and (2) some of the responses include overnight visitors who therefore experienced a change in flow regardless of their arrival time.

Overall, the people who actually experienced a change of flow were not adversely affected by the change.  A total of 38 people interviewed at Indian Bar, Ruck-a-Chucky Recreation Area, Mammoth Bar, and the Confluence actually experienced a change in flow.  Of these, only one person (encountered at Ruck-a-Chucky Recreation Area) stated that the change in flow adversely affected their recreation experience.  

6.3 Trail Use at Stream Crossings

The REC 4 – TSP included a study element that focused on developing information about trail use as it pertains to stream crossing in the bypass and peaking reaches.  This study element included four primary tasks as follows: 

· Describe Western States and Tevis Cup Trail Routes and Crossings;

· Implement Structured Group Interviews (Focus Group Session);

· Conduct Stream Crossing Flow Studies; and

· Determine Flow Travel Times.

Although it was not included in the REC 4 – TSP, the Recreation TWG participants also requested that PCWA acquire and review published information to document preferred stream crossing depths and velocities for different activity types.  

This results section is not organized according to these specific tasks.  Instead, all of the information developed through these efforts was combined to provide a comprehensive and cohesive description of each of the specific trail crossings identified by the stakeholders.  The information is organized into two main sections: (1) bypass reaches; and (2) peaking reach.  

6.3.1 Bypass Reaches

The primary trails that provide access to or cross the bypass reaches are shown on Map REC 4-1, sheet 2 of 2.  All of the trails in the vicinity of the bypass reaches are considered multi-purpose and are used for general reaction access such as picnicking and swimming, as well as hiking, mountain biking and equestrian use.  Most of the trails in the vicinity of the bypass reaches are managed and maintained by the USDA-FS.  Some of the trails that provide access to the bypass reaches are not USDA-FS system trails. 

Several trails provide access to the Rubicon River between Hell Hole Dam and Ralston Afterbay: 

· Parsley Bar Trail (14E10);

· Deer Creek Trail (14E11);

· South Fork Trail (14E14);

· Hunters Trail (14E09);

· Hales Crossing Trail (connecting forest road 14N11 to Hunters Trail near RM 25);

· Unnamed trail on south side of Rubicon near RM 10;

· Nevada Point Trail (12E07); and

· Blacksmith Flat Trail (12E06), connecting Forest Roads 14N25B and 13NY01. 

According to focus group participants, these trails are used to access specific segments of the Rubicon River for fishing, and to a lesser extent whitewater boating.  Two footbridges, one located on the Blacksmith Flat Trail and the other located on the Nevada Point Trail, facilitate pedestrian crossing across the Rubicon River.  

As indicated on Map REC 4-1 (Sheet 2 of 2), trail access to the other bypass streams is very limited.  The Dollar Creek Trail provides access to Duncan Creek from near the Big Trees Grove and has been used on at least one occasion to access Duncan Creek for whitewater boating.  The Mosquito Ridge Trail provides access from Mosquito Ridge Road to the Middle Fork American River just upstream of Ralston Afterbay.  The Middle Fork American River upstream of Ralston Afterbay may also be accessed from Ralston Afterbay Picnic Area via an unnamed trail that begins at the picnic area.

Operation of the MFP reduces flow in the bypass reaches thereby improving stream crossing conditions.  Existing flows in the bypass reaches have allowed for safe and reasonable crossing of the streams. Therefore, stream crossing along the bypass reaches is not discussed further in this report. 

6.3.2 Peaking Reach

The peaking reach bisects ASRA where more than 100 miles of trails provide hiking, biking, and equestrian opportunities.  Within ASRA, the trails are designated for separate uses, typically equestrian, pedestrian, or multi-use.  Conflict (both real and perceived) between different trail users is a common issue, particularly between equestrians and bikers (JSA 2007).  Accordingly, trail use planning within ASRA focuses on addressing and alleviating potential conflicts.  

Numerous trails and unpaved roads (sometimes used as trails) provide access to the peaking reach either directly or indirectly, via connecting trails and roads.  One of the primary connecting trails is the WST, which parallels much of the peaking reach and crosses the peaking reach in three locations: Ruck-a-Chucky Recreation Area; Poverty Bar; and “No Hands Bridge”.  (Note that “No Hands Bridge” does not involve a wet crossing so crossing at this location is not discussed further in this report.)

During the focus group meeting and the Recreation TWG meetings, five trails and one access road that is used as a trail (Drivers Flat Road) were identified as relevant to the MFP relicensing because they provide access to a specific stream crossing location, as follows:

· WST – Ruck-a-Chucky Recreation Area and Poverty Bar Crossings;

· Roanoke Trail – Fords Bar Crossing;

· Drivers Flat Road – Ruck-a-Chucky Recreation Area Crossing;

· American Canyon Trail – Poverty Bar Crossing;

· Quarry Road Trail – Mammoth Bar Crossing; and

· Auburn to Cool Trail (ACT) – Coffer Dam Crossing.

These trails and their associated stream crossings are shown on Map REC 4-1 (Sheet 1 of 2) and are described in detail in the following subsections.   

Western States Trail

The WST traverses the entire Watershed, intersecting the Middle Fork American River near Fords Bar and then paralleling most of the peaking reach westward to the North Fork American River confluence.  The WST connects many of the trails and roads in ASRA and is used by hikers and equestrians.  Mountain bikers are not allowed on the WST.  The WST trail is shown on Map REC 4-1 (2 sheets).

The WST originated as a Native American track, and in the mid-1800’s was used by early settlers and gold miners as the principal foot and pack stock route between the silver fields of Nevada and the gold fields of California.  The WST has retained its single track character and looks very much the same as it did in the 1800’s.  It remains the most intact historic trans-Sierra crossing, unaffected by the presence of roads or railroads (Placer County 2007).  

In California, the WST begins at the California/Nevada border, near Tahoe City northwest of Lake Tahoe and extends to Auburn, California, passing through Placer County.  The Secretary of the Interior has designated a portion of the WST as a National Recreation Trail.  In addition, a portion of the WST, from Last Chance to Michigan Bluff has been listed in the National Register of Historic Places (NRHP).  The Mountain Quarries Bridge, also known as “No Hands Bridge” was added to the NRHP in 2004.  This bridge crosses the North Fork American River near its confluence with the Middle Fork American River.

In a resolution dated June 12, 2007 and forwarded to Senators Boxer and Feinstein, the Placer County Board of Supervisors expressed its support for Congressional designation of the WST (with Tevis Cup Loop) as a National Historic and Scenic Trail.  Similarly, on August 16, 2007, the PCWA Board of Directors adopted a resolution authorizing support, study and designation of the 100-mile WST from Squaw Valley to Auburn as a National Historic & Scenic Trail in support of the WST Foundation. In 2008, and again in 2009, Senator Barbara Boxer introduced a bill to amend the National Trails System Act to provide for the study of the WST, from Squaw Valley to Auburn, for designation as a National Historic and Scenic Trail.  This designation would be made by Congress, pending the results of the study.  

The WST is used for two world class endurance races, the Western States 100 Endurance Run (WS 100) and the Tevis Cup Equestrian Ride (Tevis Cup).  The routes for these races vary slightly and are shown on Map REC 4-1 (2 sheets).  As indicated, the WS 100 route crosses the Middle Fork American River at Ruck-a-Chucky Recreation Area and the Tevis Cup route crosses the Middle Fork American River at Poverty Bar.  These two races, including their routes and crossings, are described in more detail under the Ruck-a-Chucky Recreation Area Crossing and Poverty Bar Crossing discussions below.  

Roanoke Trail (Fords Bar Crossing)

The Roanoke Trail begins at the end of Bottle Hill Road near Georgetown and descends into the Middle Fork American River Canyon to Fords Bar, where it is possible to cross the Middle Fork American River.  This trail is used primarily by hikers and mountain bikers.  Segments of this trail cross private property.  According to the USDA-FS, there is not a public right-of-way or easement for the segments of the Roanoke Trail that cross private land at this time.

River Crossing Location

The Fords Bar Crossing is located about 10 miles downstream of Oxbow Powerhouse, at the Otter Creek confluence (Map REC 4-1, Sheet 1 of 2).  It connects the Roanoke Trail on the south side of the Middle Fork American River to the WST and an unpaved road used as a trail, on the north side of the river.  Based on a review of an aerial orthophoto, the nearest rapid is located about 750 feet downstream of this crossing.

Water released from Oxbow Powerhouse takes about 4 hours to arrive at this crossing.  Accordingly, water released from Oxbow Powerhouse beginning at 7:00 AM arrives at Fords Bar at about 11:00 AM.

Primary River Crossing Users

According to the focus group participants, the Fords Bar crossing is primarily used by hikers, and to a lesser extent mountain bikers.  It was historically used by equestrians but is no longer used by equestrians due to changes in the stream morphology.  During conversations that occurred after the focus group session, Bill Deitchman of ASRA indicated that he has observed this trail crossing being used by and hikers, bikers, and equestrians.  

Physical Characteristics of the River Crossing

This crossing is characterized by two main channels separated by a bar, the center of which is exposed at flows below about 250 cfs (Appendix P, Figures P-1 and P-2).  The mid-channel bar simplifies crossing by providing shallow footing in the middle of the stream.  Conversely, it forces the water into the two side channels, elevating current velocities in both channels.  This effect is evident on Figure P-2, which shows the modeled current velocities at this stream crossing location.  

River Crossing/Wading Suitability

The focus group did not identify any specific crossing flows for this location because none of the focus group participants use this crossing.  Accordingly, the measured and modeled depth and velocity data were used along with the stream crossing criteria obtained through the existing literature review to determine the flows at which crossing/wading would be possible at this location, with the following results:

· 275 cfs – Flow at which crossing shifts from easy/moderate to moderate/difficult; and

· 550 cfs – Flow at which crossing shifts from moderate /difficult to difficult.  

As shown on Figures P-1 and P-2, current velocities affect stream crossing/wading suitability more than water depth at this location.  Specifically, as current velocities increase, wading/crossing becomes more difficult.  

Based on the modeled stage/discharge relationship for this crossing, the maximum depth and velocity encountered at these flows are as follows.

	Threshold Flow
	Max Depth
(ft)
	Max Velocity
(ft/sec)

	275 cfs
	1.9
	2.7

	550 cfs
	2.3
	3.8


The data indicate that crossing the river at Fords Bar at flows above 550 cfs would be difficult due to high current velocities at various locations across the channel. 
River Crossing Opportunities

Stream crossing opportunities (in hours per day) under impaired and unimpaired conditions were tabulated by season for five water year types using the two crossing flows identified above.  For the purposes of this analysis, a day was defined as the period between 7:00 AM and 7:00 PM.  The results of this effort are summarized in Table REC 4-15a (impaired) and Table REC 415b (unimpaired) and are graphically depicted on Figures REC 4-11 through REC 4-15.  Stream crossing opportunities in days per year by season (expressed in a percentage of the total days counted) are provided in Table REC-4 15c (impaired conditions) and Table REC 4 15d (unimpaired conditions) and are graphically depicted on Figures REC 4-16 through REC 4-20.   

Crossing opportunities decreased as runoff increased by water year type.  On an annual basis, there were fewer crossing opportunities under impaired conditions than would have occurred under unimpaired conditions However, the number of opportunities changes by season, depending upon water year type (Figures REC 4-11 through REC 4-15).  Therefore, on a seasonal basis, there were sometimes more crossing opportunities under impaired conditions than would have occurred under unimpaired conditions, as explained further in the following.  

· During critically dry water years, under impaired conditions, crossing opportunities were available an average of 7.8 hours per day, ranging from 4.6 hours per day in winter to 10.0 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 8.9 hours per day, ranging from 2.4 hours per day in spring to 11.7 hours per day in summer.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions than would have occurred under impaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During dry water years, under impaired conditions, crossing opportunities were available an average of 6.4 hours per day, ranging from 4.1 hours per day in summer to 8.7 hours per day in winter.  Under unimpaired conditions, crossing opportunities would have been available an average of 8.1 hours per day, ranging from 0.3 hours per day in spring to 11.7 hours per day in fall.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During below normal water years, under impaired conditions, crossing opportunities were available an average of 4.2 hours per day, ranging from 1.0 hours per day in spring to 7.3 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 6.3 hours per day, ranging from 0.0 hours per day in spring to 10.9 hours per day in fall.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During above normal water years, under impaired conditions, crossing opportunities were available an average of 3.8 hours per day, ranging from 0.1 hours per day in spring to 6.9 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 5.5 hours per day, ranging from 0.0 hours per day in spring to 11.7 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  However, during the winter and spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During wet water years, under impaired conditions, crossing opportunities were available an average of 2.4 hours per day, ranging from 0.2 hours per day in spring to 6.0 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 4.5 hours per day, ranging from 0.0 hours per day in spring to 10.4 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  However, during the winter and spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

Drivers Flat Road (Ruck-a-Chucky Recreation Area Crossing)

Drivers Flat Road is an unpaved road extending from Foresthill Road to the Middle Fork American River.  The road provides access to Ruck-a-Chucky Recreation Area where it is possible to cross the Middle Fork American River.  The road also provides access to the WST and the McKeon-Ponderosa Road Trail.  

The road is primarily used by private and commercial whitewater boaters who take-out at Ruck-a-Chucky Recreation Area, and by day and overnight users utilizing the campground and day use area at Ruck-a-Chucky Recreation Area.  The road is also used as a trail by equestrians and mountain bikers.  A large unpaved parking area located at the top of the Drivers Flat Road, near its intersection with Foresthill Road, is used as a staging area by equestrians and mountain bikers.  

Equestrians who participated in the focus group session expressed a concern about the possibility of Drivers Flat road being improved (e.g., paved) to accommodate other recreation uses.  According to this group, paved roads are not desirable for horseback riding and may lead to conflicts with other users, particularly speeding drivers and bicyclists. Comments provided after the focus group session indicate that equestrians are not opposed to paving Drivers Flat Road, provided an alternative trail route is constructed, connecting the staging area to the WST (P. Gibbs, September 22, 2009).River Crossing Location
The Ruck-a-Chucky Recreation Area crossing is located about 15 miles downstream of Oxbow Powerhouse (Map REC 4-1, Sheet 1 of 2).  This crossing connects Drivers Flat Road and the McKeon-Ponderosa Road Trail on the north side of the river to the WST and Sliger Mine Road on the south side of the river.  It also connects WST trail segments located on the north and south side of the river.  Based on a review of an aerial orthophoto, the nearest rapid is located about 50 feet downstream of this crossing.

Water released from Oxbow Powerhouse takes about 6 hours to arrive at this crossing.  Accordingly, water released from Oxbow Powerhouse beginning at 7:00 AM arrives at Ruck-a-Chucky Recreation Area at about 1:00 PM.   

Primary River Crossing Users

The Ruck-a-Chucky Recreation Area crossing is used mainly by runners and hikers.  Based on comments made during the focus group session, it is not suitable as a crossing for equestrians due to the rocky, uneven substrate and the presence of a deep center channel.  The focus group participants indicated that mountain bikers use this crossing, although the substrate and deep center channel make it challenging to cross with a bike.  This crossing is also used during the Western States Run 100 Endurance Run, as described in the following.

Western States 100 Endurance Run.  The Western States Run 100 Endurance Run (WS 100) is a 100-mile endurance run.  From Squaw Valley, the route ascends to Emigrant Pass. From the pass, racers travel westward, climbing 15,540 feet and descending 22,970 feet before reaching Auburn (www.ws100.com).  The route crosses the Middle Fork American River at Ruck-a-Chucky Recreation Area (also known as Greenwood Bridge).  After crossing, the race route traverses the south side of the Middle Fork American River to the North Fork American River where racers cross the river on “No Hands Bridge”, just downstream of the confluence of the North and Middle forks of the American River.  

The WST race is sponsored by the Western States Endurance Run Foundation and occurs annually on the last weekend of June.  The race begins at 5:00 AM and runners must reach the finish line no later than 11:00 AM the following day.  

When possible, PCWA and PG&E coordinate MFP operations to accommodate river crossing during the WS 100 race.  Specifically, releases from Oxbow Powerhouse are scheduled so that a target flow of 125 cfs is present at Ruck-a-Chucky Recreation Area during the period when racers cross the river.  

During some years, for example 2005, natural spring flows are too high to adjust flows to accommodate river crossing by race participants.  During these years, race participants are ferried across the river on a raft.  The raft is connected to a cable that is stretched across the river and attached to the bank at both ends.  Race participants are then transported in the boat along the cable, which provides a static route across the river.  In the past, Adventure Connection has helped set up the cable and has provided a raft and guides during the race (Pers. Comm. Nate Rangel, April 2009).  

The target and maximum flows that have historically been used for the WS 100 endurance race are shown below, along with the corresponding maximum depth and velocity values derived from the modeled stage/discharge relationships.  (Note that the target flow and the maximum crossing flows for the WS 100 are conservative to allow for relatively safe crossing by race participants who are exhausted after running over 70 miles before arriving at the site.)  

	Focus Group Comments re: WS 100
	Max Depth
(ft)
	Max Velocity
(ft/sec)

	Target flow is 125 cfs
	3.1 
	1.0 

	Max crossing flow without a cable – 200 cfs
	3.5
	1.4 

	Max crossing flow with a cable – 350 cfs
	4.0 
	1.8


The timing of flow releases for the WS 100 is coordinated between PCWA, PG&E, a WS 100 representative, and a commercial boating representative (Pers. Comm. Nate Rangel, April 2009).  The race participants begin crossing the Middle Fork American River at about 5:00 PM and the last runners may come through as much as 12 hours later, or at 5 AM the following day.  Accordingly, the releases are timed so that the target flow is present at Ruck-a-Chucky Recreation Area from 5:00 PM to 5:00 AM (Pers. Comm. Tom Johnson, February 2009).  

Physical Characteristics of the River Crossing

This crossing is characterized by uneven substrate and a deep center channel (Appendix P, Figures P-3 and P-4).  The channel bed consists of sand, cobble, cobble/boulder, and boulder sections.  The deepest section, the center channel, is dominated by a boulder substrate.

The uneven substrate complicates crossing, particularly as water depth increases.  Due to the center channel, water depth typically exceeds the preferred crossing depths for equestrians and pedestrians, even at very low flows (e.g., <70 cfs).  

River Crossing/Wading Suitability

The measured and modeled depth and velocity data were used along with the stream crossing criteria developed through the existing literature review to determine the flows at which crossing/wading would be possible at this location, with the following results:

· 125 cfs – Flow at which crossing shifts from easy/ moderate to moderate/difficult.  This is also the target flow for the WS 100; and

· 450 cfs – Flow at which crossing shifts from moderate/difficult to difficult. 

As shown on Figures P-3 and P-4, water depth affects wading suitability more than current velocity at this location.  Specifically, as water depth increases, wading/crossing becomes more difficult.  

Based on the modeled stage/discharge relationship for this crossing, the maximum depth and velocity encountered at these flows are as follows.

	Threshold Flow
	Max Depth
(ft)
	Max Velocity
(ft/sec)

	125 cfs
	3.2
	1.0

	450 cfs
	4.2
	2.1


The data indicate that crossing the river at Ruck-a-Chucky Recreation Area at flows above 450 cfs would be difficult primarily due to water depth.  Despite the low current velocities, crossing at lower flows may be challenging for some trail users due to water depth and the uneven substrate (e.g. large boulders and bedrock). 

River Crossing Opportunities

Stream crossing opportunities (in hours per day) under impaired and unimpaired conditions were tabulated by season for five water year types using the two crossing flows identified above.  For the purposes of this analysis, a day was defined as the period between 7:00 AM and 7:00 PM.  The results of this effort are summarized in Table REC 4-15a (impaired) and Table REC 415b (unimpaired) and are graphically depicted on Figures REC 4-11 through REC 4-15.  Stream crossing opportunities in days per year by season (expressed in a percentage of the total days counted) are provided in Table REC-4 15c (impaired conditions) and Table REC 4 15d (unimpaired conditions) and are graphically depicted on Figures REC 4-16 through REC 4-20.   

Similar to Fords Bar, crossing opportunities decreased as runoff increased by water year type.  On an annual basis, there were fewer crossing opportunities under impaired conditions than would have occurred under unimpaired conditions. However, the number of opportunities changes by season, depending upon water year type Figures REC 4-11 through REC 4-15).  Therefore, on a seasonal basis, there were sometimes more crossing opportunities under impaired conditions than would have occurred under unimpaired conditions, as explained further in the following. 

· During critically dry water years, under impaired conditions, crossing opportunities were available an average of 7.6 hours per day, ranging from 4.3 hours per day in winter to 10.4 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 8.3 hours per day, ranging from 2.8 hours per day in spring to 11.7 hours per day in fall.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During dry water years, under impaired conditions, crossing opportunities were available an average of 6.1 hours per day, ranging from 3.3 hours per day in spring to 8.6 hours per day in winter.  Under unimpaired conditions, crossing opportunities would have been available an average of 7.4 hours per day, ranging from 1.7 hours per day in spring to 11.8 hours per day in fall.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During below normal water years, under impaired conditions, crossing opportunities were available an average of 4.3 hours per day, ranging from 0.9 hours per day in spring to 7.4 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 5.7 hours per day, ranging from 0.3 hours per day in spring to 11.9 hours per day in fall.  During the fall and winter, more crossing opportunities would have been available under unimpaired conditions.  However, during the summer and spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During above normal water years, under impaired conditions, crossing opportunities were available an average of 3.9 hours per day, ranging from 0.0 hours per day in spring to 7.4 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 5.1 hours per day, ranging from 0.0 hours per day in spring to 11.8 hours per day in fall.  During the fall and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, no crossing opportunities were available under impaired conditions and none would have been available under unimpaired conditions.  During the summer, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.  

· During wet water years, under impaired conditions, crossing opportunities were available an average of 2.4 hours per day, ranging from 0.0 hours per day in spring to 6.2 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 4.0 hours per day, ranging from 0.0 hours per day in spring to 11.0 hours per day in fall.  During the summer, fall and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, no crossing opportunities were available under impaired conditions and none would have been available under unimpaired conditions.

American Canyon Trail (Poverty Bar Crossing)

The American Canyon Trail extends from the Sweetwater Trailhead off of Highway 193, near Sliger Mine Road to the Middle Fork American River.  This trail descends down the American River Creek Canyon, crossing Hoboken Canyon before intersecting the Middle Fork American River near Poverty Bar  The American Canyon Trail is actually one segment of a larger loop trail referred to as the American Canyon Loop, and connects to the WST at Poverty Bar.  It is open to both hikers and equestrian users.  Mountain biking is prohibited on this trail.  

River Crossing Location

Poverty Bar is located about 18 miles downstream of Oxbow Powerhouse (Map REC 4-1, Sheet 1 of 2).  The Poverty Bar crossing connects the ART on the south side of the river to the WST on the north side of the river.  It also connects the WST on the south and north sides of the river. Based on a review of an aerial orthophoto, the nearest rapid is located about 100 feet downstream of this crossing.  Water released from Oxbow Powerhouse takes about 7 hours to arrive at this crossing. Accordingly, water released from Oxbow Powerhouse beginning at 7:00 AM does not arrive at Poverty Bar until about 2:00 PM.

Primary River Crossing Users

This crossing is used by hikers and equestrians and is the main crossing used during the Tevis Cup Endurance Ride.  This crossing is not used by mountain bikers because mountain biking is not allowed on the trails in this area.  

Tevis Cup Endurance Ride.  The Tevis Cup is a nationally and internationally recognized 100-mile equestrian endurance trail ride.  The race is sponsored by the Western States Trail Foundation (WSTF) and typically occurs at the end of July.  In 2007, the race took place on July 28th and was the 53rd running of the Tevis Cup race.  The 2008 race was cancelled due to wildfires.  The 2009 race is scheduled to occur on August 1 (www.teviscup.org). 

The Tevis Cup route begins at Robie Park, which is located east of Squaw Valley and northwest of Lake Tahoe.  From there, the route generally follows the same terrain as the WST 100, eventually ending at McCann Stadium in Auburn.  Variations in the Tevis Cup and WST 100 trail routes are shown on Map REC 4-1 (2 sheets).  As indicated, the Tevis Cup route crosses the Middle Fork American River at Poverty Bar.  Crossing occurs at this location rather than at Ruck-a-Chucky Recreation Area because the crossing conditions are better for horses at Poverty Bar.  After crossing, the race route traverses the south side of the Middle Fork American River to the North Fork American River where racers cross the river on “No Hands Bridge”.  

PCWA and PG&E schedule MFP operations to accommodate river crossing during the Tevis Cup Race.  Specifically, releases from Oxbow Powerhouse are reduced so that a flow of 250 cfs is present at Poverty Bar during the period when racers cross the river. The timing of flow releases for the Tevis Cup event is coordinated between PCWA, PG&E, the WSTF Board, and the commercial outfitters.  This coordination begins several months in advance of the race.  

For the past three years, the WSTF Board has requested that PCWA and PG&E reduce flows to 250 cfs for a period of 12 hours, as measured at the Middle Fork American River gage below Oxbow Powerhouse.  To account for travel time and the race crossing period, 250 cfs is released from Oxbow Powerhouse between 11:00 AM and 11:00 PM, resulting in a flow of 250 cfs at Poverty Bar between about 7:00 PM and 6:00 AM, which correlates closely with the travel time derived by PCWA.  This schedule works for all parties, including the commercial rafting outfitters, who coordinate their trips to utilize higher flows that are present in the river prior to 11:00 AM. 

The crossing flow of 250 cfs was determined in coordination with members of the WSTF, after spring flows in 2005 substantially altered the morphology of the stream at Poverty Bar.  A flow of 250 cfs was released for a ‘test’ period of three or four hours, during which time PG&E and WSTF representatives met on-site at Poverty Bar to evaluate the flow.  Several crossings were undertaken by WSTF representatives, and a flow of 250 cfs was judged to be safe for crossing.  Project operations were subsequently modified to facilitate river crossing during the Tevis Cup event (Pers. Comm. Tom Johnson, February 2009).  

In the past, project operations have also been modified to accommodate other equestrian river crossings for planned events hosted by the WSTF, including a fundraising ride held approximately one month prior to the Tevis Cup Endurance Ride.  In recent years the fundraising ride has been scheduled early in the day.  As such, PG&E and PCWA have simply adhered to a ‘typical’ peaking schedule with low flows (200 cfs or less) overnight, ramping to 900 to 1100 cfs in the morning to accommodate the event.  

Physical Characteristics of the River Crossing

This crossing is characterized by a relatively uniform channel, with a substrate consisting predominately of small cobble and gravel.  The even topography and consistent substrate are primary reasons for this location’s suitability for stream crossing.  However, the right bank (looking downstream) is relatively steep, which makes egress and ingress somewhat difficult.

River Crossing/Wading Suitability

The focus group indicated that the maximum crossing flow for a hiker is about 200 cfs.  The target flow for the Tevis Cup is 250 cfs.  The modeled stage/discharge relationships indicate that these flows correspond to the following maximum depth and velocities at this location.  

	Focus Group Comments
	Max Depth
(ft)
	Max Velocity
(ft/sec)

	Max crossing flow for a hiker – 200 cfs
	3.0
	1.0 

	Target flow for Tevis Cup – 250 cfs
	3.2 
	1.1 


The measured and modeled depth and velocity data were used along with the stream crossing criteria developed through the existing literature review to determine the flows at which crossing/wading would be possible at this location, with the following results.  

· 225 cfs – Flow at which crossing shifts from easy/moderate to moderate/difficult; and

· 550 cfs – Flow at which crossing shifts from moderate/difficult to difficult.

As shown on Figures P-5 and P-6, water depth affects wading suitability more than current velocity at this location.  Specifically, as water depth increases, wading/crossing becomes more difficult.  The easy/moderate to moderate/difficult threshold is exceeded at a flow of about 225 cfs, which is just below the target flow for the Tevis Cup and just above the flow identified by the focus group as the maximum crossing flow for a hiker.  

Based on the modeled stage/discharge relationship for this crossing, the maximum depth and velocity encountered at these flows are as follows. 

	Threshold Flow
	Max Depth
(ft)
	Max Velocity
(ft/sec)

	225 cfs
	3.1
	1.1

	550 cfs
	4.1
	1.6


The data indicate that crossing the river at Poverty Bar at flows above 550 cfs would be difficult due to water depth.  

Trail Crossing Opportunities

Stream crossing opportunities (in hours per day) under impaired and unimpaired conditions were tabulated by season for five water year types using the two crossing flows identified above.  For the purposes of this analysis, a day was defined as the period between 7:00 AM and 7:00 PM.  The results of this effort are summarized in Table REC 4-15a (impaired) and Table REC 415b (unimpaired) and are graphically depicted on Figures REC 4-11 through REC 4-15. Stream crossing opportunities in days per year by season (expressed in a percentage of the total days counted) are provided in Table REC-4 15c (impaired conditions) and Table REC 4 15d (unimpaired conditions) and are graphically depicted on Figures REC 4-16 through REC 4-20.   Similar to Fords Bar, crossing opportunities decreased as runoff increased by water year type.  On an annual basis, there were fewer crossing opportunities under impaired conditions than would have occurred under unimpaired conditions  However, the number of opportunities changes by season, depending upon water year type (Figures REC 4-11 through REC 4-15)..  Therefore, on a seasonal basis, there were sometimes more crossing opportunities under impaired conditions than would have occurred under unimpaired conditions, as explained further in the following.  Overall, the number of crossing opportunities available annually and seasonally at Poverty Bar is very similar to Fords Bar, mainly because the crossing threshold flows are similar.

· During critically dry water years, under impaired conditions, crossing opportunities were available an average of 8.8 hours per day, ranging from 5.0 hours per day in winter to 11.0 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 8.9 hours per day, ranging from 2.3 hours per day in spring to 11.7 hours per day in summer.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During dry water years, under impaired conditions, crossing opportunities were available an average of 7.1 hours per day, ranging from 4.8 hours per day in spring to 9.2 hours per day in winter.  Under unimpaired conditions, crossing opportunities would have been available an average of 8.1 hours per day, ranging from 0.3 hours per day in spring to 11.7 hours per day in fall.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During below normal water years, under impaired conditions, crossing opportunities were available an average of 5.4 hours per day, ranging from 1.5 hours per day in spring to 8.6 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 6.2 hours per day, ranging from 0.0 hours per day in spring to 10.9 hours per day in fall.  During the summer, fall, and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During above normal water years, under impaired conditions, crossing opportunities were available an average of 4.6 hours per day, ranging from 0.1 hours per day in spring to 8.6 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 5.5 hours per day, ranging from 0.0 hours per day in spring to 11.7 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  However, during the winter and spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During wet water years, under impaired conditions, crossing opportunities were available an average of 2.8 hours per day, ranging from 0.2 hours per day in spring to 6.7 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 4.4 hours per day, ranging from 0.0 hours per day in spring to 10.4 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  However, during the winter and spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

Quarry Road Trail (Mammoth Bar Crossing)

The Quarry Road Trail parallels the south side of the Middle Fork of the American River, extending from a trailhead located at the Confluence of the North and Middle Forks of the American River to Main Bar, which is located about ¾-mile downstream from Poverty Bar.  This trail is a multi-purpose trail and is one of the most popular in ASRA due its easy access and gentle grade.  Aside from providing access to the Middle Fork American River, this trail ties into several side trails and the WST.  In addition, it is possible to access the Confluence Trail, which parallels the north side of the river by crossing the Middle Fork American River at Mammoth Bar.  
River Crossing Location

The Mammoth Bar crossing is located about 22 miles downstream of Oxbow Powerhouse, just downstream of the Mammoth Bar Day Use Area (Map REC 4-1, Sheet 1 of 2).  This crossing connects the Quarry Road Trail on the south side of the river to the Confluence Trail and Mammoth Bar OHV area on the north side of the river.  The Mammoth Bar Day Use Area is primarily used for OHV use.  Based on a review of an aerial orthophoto, the nearest rapid is located about 100 feet downstream of this crossing.  A dangerous Class V rapid, Murderer’s Bar Rapid, is located about 700 feet downstream of the crossing location.
Water released from Oxbow Powerhouse takes almost 9 hours to arrive at this crossing.  Accordingly, water released from Oxbow Powerhouse beginning at 7:00 AM would arrive at nearly 4:00 PM.  

Primary River Crossing Users

According to the focus group participants, this crossing is used mainly by hikers and mountain bikers, although it is not a desirable crossing location, particularly on days that OHV use occurs.  It was formerly used by equestrians and as a crossing for the Tevis Cup race but is no longer used due to the presence of the OHV area.  Furthermore, the presence of Murderer’s Bar Rapid downstream dissuades crossing by equestrians at this location.  

Physical Characteristics of the River Crossing

This crossing is relatively wide and the channel bed is comprised primarily of cobbles.  The north bank is steep and sandy.  The channel is relatively uniform and does not contain any deep troughs.  Therefore, increased flow does not cause significant increases in water depth (see Appendix P, Figures P-7 and P-8).  

River Crossing/Wading Suitability

The focus group did not identify any specific crossing flows for this location.  Accordingly, the measured and modeled depth and velocity data were used along with the stream crossing criteria developed through the existing literature review to determine the flows at which crossing/wading would be possible at this location, with the following results:

· 175 cfs – Flow at which crossing shifts from easy/moderate to moderate/difficult; and

· 375 cfs – Flow at which crossing shifts from moderate/difficult to difficult.

As shown on Figures P-7 and P-8 (Appendix P), current velocities affect stream crossing/wading suitability more than water depth at this location.  Specifically, as current velocities increase, wading/crossing becomes more difficult.   

Based on the modeled stage/discharge relationship for this crossing, the maximum depth and velocity encountered at these flows are as follows. 

	Threshold Flow
	Max Depth
(ft)
	Max Velocity
(ft/sec)

	175 cfs
	1.7
	3.5

	375 cfs
	2.3
	4.8


The data indicate that crossing the river at Mammoth Bar at flows above 375 cfs would be difficult due to high current velocities.  The velocities at the lower flow threshold are higher then the preferred and maximum crossing flows identified in the existing literature, indicating that that crossing would be difficult at this location even at the lower flow threshold. 

River Crossing Opportunities

Stream crossing opportunities (in hours per day) under impaired and unimpaired conditions were tabulated by season for five water year types using the two crossing flows identified above.  For the purposes of this analysis, a day was defined as the period between 7:00 AM and 7:00 PM.  The results of this effort are summarized in Table REC 4-15a (impaired) and Table REC 415b (unimpaired) and are graphically depicted on Figures REC 4-11 through REC 4-15. Stream crossing opportunities in days per year by season (expressed in a percentage of the total days counted) are provided in Table REC-4 15c (impaired conditions) and Table REC 4 15d (unimpaired conditions) and are graphically depicted on Figures REC 4-16 through REC 4-20.   

Crossing opportunities decreased as runoff increased by water year type.  On an annual basis, there were fewer crossing opportunities under impaired conditions than would have occurred under unimpaired conditions However, the number of opportunities changes by season, depending upon water year type (Figures REC 4-11 through REC 4-15). Therefore, on a seasonal basis, there were sometimes more crossing opportunities under impaired conditions than would have occurred under unimpaired conditions, as explained further in the following.  

· During critically dry water years, under impaired conditions, crossing opportunities were available an average of 7.9 hours per day, ranging from 4.1 hours per day in winter to 11.0 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 8.0 hours per day, ranging from 1.2 hours per day in spring to 11.1 hours per day in summer.  During the summer and winter, more crossing opportunities would have been available under unimpaired conditions.  During the fall, the same number of crossing opportunities were available under impaired conditions than would have been available under unimpaired conditions.  During the spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During dry water years, under impaired conditions, crossing opportunities were available an average of 6.2 hours per day, ranging from 2.1 hours per day in spring to 8.4 hours per day in fall and winter.  Under unimpaired conditions, crossing opportunities would have been available an average of 7.1 hours per day, ranging from 0.0 hours per day in spring to 11.4 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the spring and winter, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During below normal water years, under impaired conditions, crossing opportunities were available an average of 4.7 hours per day, ranging from 0.9 hours per day in spring to 8.1 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 5.2 hours per day, ranging from 0.0 hours per day in spring to 10.5 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the winter and spring, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During above normal water years, under impaired conditions, crossing opportunities were available an average of 4.1 hours per day, ranging from 0.0 hours per day in spring to 8.1 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 4.8 hours per day, ranging from 0.0 hours per day in spring to 11.3 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the spring, no trail crossing opportunities were available under impaired conditions and none would have been available under unimpaired conditions.  During the winter, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During wet water years, under impaired conditions, crossing opportunities were available an average of 2.3 hours per day, ranging from 0.0 hours per day in spring to 6.6 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 3.7 hours per day, ranging from 0.0 hours per day in spring to 9.8 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the spring, no trail crossing opportunities were available under impaired conditions and none would have been available under unimpaired conditions.  During the winter, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

Auburn to Cool Trail (Coffer Dam Crossing)

One of the most popular equestrian trails in ASRA is the ACT.  The ACT links Auburn and Cool and is a multi-use trail used by pedestrians, equestrians, and mountain bicyclists.  It is the only trail downstream of the Highway 49 that may by used by bicyclists (JSA 2007) to cross the river canyon from Auburn to Cool.  Equestrians and pedestrians can utilize the WST and cross the canyon at the historic Mountain Quarry Railroad Bridge (“No Hands Bridge”) just downstream of Highway 49.

The ACT did not exist as an official trail until 1996, but was likely used by various trail users since construction of the Auburn Dam halted in the late 1970s. The U.S. Bureau of Reclamation (Reclamation) gave State Parks approval to open the trail to the public as an official trail route when the “No Hands” bridge was closed for repairs. In granting this approval, Reclamation noted that the trail could be closed at any time to meet the needs and purposes of the Auburn Dam Project. 

The ACT crosses the North Fork American River, about 3.7 miles downstream of the confluence of the Middle Fork and North Fork American Rivers, near the location of the coffer dam that was constructed as part of the former Auburn Dam Project.  The crossing is located immediately upstream of the Birdsall River Access and is referred to in this report as the Coffer Dam Crossing. 

Until 2008, the river in the vicinity of the Auburn Dam site was routed through a tunnel thereby leaving the river channel dry.  The dry river channel provided an easy river crossing for trail users.  In 2008, the Auburn Dam Construction Bypass Tunnel was blocked and the river was restored to its natural channel making crossing in this location more difficult.  The tunnel closure and river restoration project was conducted in association with the American River Pump Station Project, with the USBOR taking responsibility for the tunnel closure and river restoration elements and PCWA taking responsibility for the pump station.  Before proceeding with the Project the USBOR and PCWA prepared a joint American River Pump Station Project Environmental Impact Report/Environmental Impact Statement (EIR/EIS) (USBOR and 2002).  

The EIR/EIS identified the loss of the ACT trail crossing as a significant and unavoidable impact on recreation resources.  To mitigate the impact, the State of California committed to conducting a study to evaluate the feasibility of constructing a river crossing.  To mitigate their “fair share” of the impact, PCWA committed to allocating “a maximum of $500,000 towards future construction of a river crossing or similar mitigation – if, after a project-specific NEPA/CEQA process, the USBOR and CDPR choose to proceed with such a crossing” (USBOR/PCWA, 2002).  State Parks has since completed the feasibility study and CDPR will incorporate the results of that study into their Updated GP/IRMP.  The EIR/EIS for the pump station was clear that, in addition to trail bridge crossing options, development of an alternate trail that utilized an existing bridge (Highway 49 or “No Hands”) was one of the alternatives to be explored to address the loss of the ACT.  By letter dated May 11, 2010, California State Parks notified stakeholders that the GP/IRMP process has been suspended indefinitely at the request of the USBOR.  

River Crossing Location

The Coffer Dam crossing is located on the North Fork American River, about 28 miles downstream of Oxbow Powerhouse (Map REC 4-1, Sheet 1 of 2).  Based on a review of an aerial orthophoto, the nearest rapid is located about 2,000 feet downstream of this crossing.  

Water released from Oxbow Powerhouse takes 11.2 hours to arrive at this crossing.  Accordingly, water released from Oxbow Powerhouse beginning at 7:00 AM doesn’t arrive at the Coffer Dam Crossing until about 6:00 PM.  Flows may exceed base flow conditions at this location during some mornings because the site is located so far downstream of Oxbow Powerhouse that releases made from Oxbow Powerhouse the previous day may not have completely down-ramped by the following morning. 

Physical Characteristics of the River Crossing

This crossing is characterized by a relatively uniform channel bed.  The uniformity of the stream channel is related to the fact that it is a “constructed” channel.  The substrate is comprised entirely of gravel and cobble.  The channel banks are relatively steep, which makes egress and ingress relatively challenging for equestrians.  These characteristics are evident on the stage/discharge relationships for this trail crossing (Appendix P, Figures P-9 and P-10).  

Similar to the Mammoth Bar crossing, the channel in this location is relatively wide and does not contain any deep troughs.  Therefore, increased flow does not cause significant increases in water depth (see Figure P-9).  

River Crossing/Wading Suitability

The focus group expressed concern that this crossing can no longer be used now that the river has been restored and the water has been rerouted back into the river.  However, subsequent to the focus groups session, hikers and equestrian trail users were observed crossing the river at this location at “low” flow with little difficulty.  During a field trip conducted on July 19, 2008, a stakeholder, Pat Gibbs, was able to cross the river in this location at an estimated flow of 100-150 cfs.  PCWA study crews were able to cross the river at this location at flows of 370 cfs.
The focus group did not identify a crossing flow for this location.  Accordingly, the measured and modeled depth and velocity data were used along with the stream crossing criteria developed through the existing literature review to determine the flows at which crossing/wading would be possible at this location, with the following results:

· 175 cfs – Flow at which crossing shifts from easy/moderate to moderate/difficult; and

· 375 cfs – Flow at which crossing shifts from moderate/difficult to difficult.

As shown on Figures P-9 and P-10, current velocities and water depth both affect stream crossing/wading suitability at this location.  This is primarily due to the uniformity of the channel in this location.  

Based on the modeled stage/discharge relationship for this crossing, the maximum depth and velocity encountered at these flows are as follows. 

	Threshold Flow
	Max Depth
(ft)
	Max Velocity
(ft/sec)

	175 cfs
	2.2
	2.1

	375 cfs
	3.0
	3.0


The data indicate that crossing the river at the Coffer Dam crossing at flows above 375 cfs would be difficult due to a combination of water depth and high current velocities.  
River Crossing Opportunities

Stream crossing opportunities (in hours per day) under impaired and unimpaired conditions were tabulated by season for five water year types using the two crossing flows identified above.  For the purposes of this analysis, a day was defined as the period between 7:00 AM and 7:00 PM.  The results of this effort are summarized in Table REC 4-15a (impaired) and Table REC 415b (unimpaired) and are graphically depicted on Figures REC 4-11 through REC 4-15. Stream crossing opportunities in days per year by season (expressed in a percentage of the total days counted) are provided in Table REC-4 15c (impaired conditions) and Table REC 4 15d (unimpaired conditions) and are graphically depicted on Figures REC 4-16 through REC 4-20.   

Overall, there are fewer crossing opportunities in this location than the other crossing locations, mainly due to inflow from the North Fork American River.  As with the other crossing locations, crossing opportunities decreased as runoff increased by water year type.  On an annual basis, there were fewer crossing opportunities under impaired conditions than would have occurred under unimpaired conditions. However, the number of opportunities changes by season, depending upon water year type (Figures REC 4-11 through REC 4-15).  Therefore, on a seasonal basis, there were sometimes more crossing opportunities under impaired conditions than would have occurred under unimpaired conditions, as explained further in the following.  

· During critically dry water years, under impaired conditions, crossing opportunities were available an average of 5.2 hours per day, ranging from 0.5 hours per day in spring to 10.2 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 6.5 hours per day, ranging from 0.5 hours per day in spring to 10.2 hours per day in summer.  During the summer and winter, more crossing opportunities would have been available under unimpaired conditions.  During the spring, the same number of crossing opportunities were available under impaired conditions than would have been available under unimpaired conditions.  During the fall, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During dry water years, under impaired conditions, crossing opportunities were available an average of 4.4 hours per day, ranging from 0.0 hours per day in spring to 8.0 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 5.8 hours per day, ranging from 0.0 hours per day in spring to 10.4 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the spring, there were no crossing opportunities under impaired conditions and none would have been available under unimpaired conditions.  During the winter, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During below normal water years, under impaired conditions, crossing opportunities were available an average of 3.4 hours per day, ranging from 0.0 hours per day in spring to 7.0 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 4.5 hours per day, ranging from 0.0 hours per day in spring to 10.0 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the spring, there were no crossing opportunities under impaired conditions and none would have been available under unimpaired conditions.  During the winter, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During above normal water years, under impaired conditions, crossing opportunities were available an average of 2.8 hours per day, ranging from 0.0 hours per day in spring to 7.1 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 4.0 hours per day, ranging from 0.0 hours per day in spring to 10.0 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the spring, there were no crossing opportunities under impaired conditions and none would have been available under unimpaired conditions.  During the winter, more crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

· During wet water years, under impaired conditions, crossing opportunities were available an average of 1.5 hours per day, ranging from 0.0 hours per day in spring to 5.8 hours per day in fall.  Under unimpaired conditions, crossing opportunities would have been available an average of 2.9 hours per day, ranging from 0.0 hours per day in spring to 8.6 hours per day in fall.  During the summer and fall, more crossing opportunities would have been available under unimpaired conditions.  During the spring, no trail crossing opportunities were available under impaired conditions and none would have been available under unimpaired conditions.  During the winter, the same number of trail crossing opportunities were available under impaired conditions than would have occurred under unimpaired conditions.

6.4  Whitewater Boating

The REC 4 – TSP included a study element that focused on developing information about whitewater boating in the bypass and peaking reaches.  This study element included four primary tasks as follows:

· Describe whitewater boating opportunities;

· Implement structured group interviews (Focus Group Session);

· Develop information about the whitewater boating opportunities in the bypass reaches, with the purpose of using the information to determine whether boating studies on any of the bypass reaches are necessary; and

· Conduct whitewater boating flow studies in the peaking reach to identify boatable flows in the peaking reach

This results section is not organized according to these specific tasks.  Instead, all of the information developed through these efforts was combined to provide a comprehensive and cohesive description of the whitewater boating opportunities and runs identified by the stakeholders.  The information is organized into two main sections: (1) bypass reaches; and (2) peaking reach.  

6.4.1 Bypass Reaches  

Potential whitewater boating opportunities on the bypass reaches were discussed during the Whitewater Boating Focus Group meeting and with experienced boaters identified by the focus group.  Summaries of the information developed during the Whitewater Boating Focus Group meeting and through follow-up conversations with the boaters are provided in Tables REC 4-7 and REC 4-8, respectively.  The bypass reaches and primary access points identified by the stakeholders are shown on Map REC 4-13.  

Based on the information developed to date, very little whitewater boating occurs on the bypass reaches.  None of the bypass reaches is boated commercially, and only one reach, the Rubicon River between Ellicott Bridge and Ralston Afterbay is boated with any regularity.  Occasional use by advanced or expert boaters was also documented on the following reaches: 

· Rubicon River between RM 25 and Ellicott Bridge;

· Long Canyon Creek from Ramsey Crossing to Ralston Afterbay (two boaters); 

· Duncan Creek from Gold Dollar Trail to the confluence of the Middle Fork American River (one boater);

· Middle Fork American River between Duncan Creek and Middle Fork Interbay (one boater); and

· Middle Fork American River between Middle Fork Interbay and Ralston Afterbay (two boaters).

No boating use was documented on the following reaches:

· Middle Fork American River between French Meadows Dam and Duncan Creek; 

· Duncan Creek between the Duncan Creek Diversion Dam and the Gold Dollar Trail;

· North Fork Long Canyon Creek; and

· South Fork Long Canyon Creek.

In general, boating on the bypass reaches may be limited by a combination of the following factors:

· The bypass reaches bisect remote and rugged terrain, with limited road or trail access.

· Due to snow, the roads to some of the access points along the bypass reaches are not accessible by car during the early spring, when boating flows are available.  Specifically, roads that traverse areas above about 4,000 feet in elevation are typically not passable until the end of April, after the snow melts.  Roads that traverse areas above about 5,000 feet in elevation may not be passable until the end of May.  

· As indicated on Table REC 4-16, the bypass reach gradients are extremely steep. The steep gradients result in difficult rapids and drops that can only be boated by advanced and expert boaters, or portaged.  The average gradient on the bypass reaches ranges from a low of 164 feet per mile on South Fork Long Canyon Creek to as much as 237 feet per mile on Long Canyon Creek.  For comparison, the average gradient on the peaking reach is 21 feet per mile between Oxbow Powerhouse and the North Fork American River Confluence and 16 feet per mile between the Confluence and Oregon Bar (Table REC 4-17).  

· The overall character of the small bypass reaches, for example Duncan Creek, and North and South Long Canyon Creeks, is not conducive to boating.  These streams are relatively narrow, boulder choked, and densely vegetated.  These types of streams are only attractive to expert boaters.  

· There are no real-time flow gages on any of the bypass reaches.  Accordingly, boaters have to determine whether boatable flows are present by sight, word of mouth, and/or estimate flows based on: (1) flows measured downstream at the Middle Fork American River Gage below Oxbow Powerhouse (USGS Gage No. 11433300); and (2) reservoir storage and/or spill information.  The absence of real-time flow information may limit use of the bypass reaches because boaters do not know when boating flows are present. 

The specific characteristics of each of the bypass reaches and any associated boating opportunities are discussed in detail in the following subsections.  The reaches where boating has been documented are discussed first, followed by a description of the reaches that have not been boated.

Rubicon River – RM 25 to Ellicott Bridge

This reach extends 3.9 miles from River Mile (RM) 25 to Ellicott Bridge.  The average gradient is 139 feet per mile (fpm).  The boaters who participated in the focus group and interviewed after the focus group rate this run as Class V for rafts and kayaks.  When boated, it is generally boated in conjunction with the Ellicott Bridge to Ralston Afterbay reach.

Access/Shuttle 

The put-in is located at River Mile 25 (RM 25), on river right.  Accessing the put-in for this reach involves hiking down the steep, unimproved, approximately two-mile long Hales Crossing Trail that connects Forest Road 14N11 to Hunters Trail (14E09) near the river.  The difficult access limits use of this reach to boaters who are willing to hike their boat and gear into the put-in.  There are no support facilities at RM 25.  

The Hale’s Crossing Trail can be reached by taking FR 2 to Forest Road  21,  then traveling northeast to Forest Road 14N20 and fooling it until arriving at 14N11.  The trail head to the put-in is located about 1.5 miles down 14N11.  

The take-out is located at Ellicott Bridge.  There are no support facilities at Ellicott Bridge but a limited amount of unpaved parking is available near the bridge.  From Foresthill, the take-out can be reached by taking Mosquito Ridge Road (FR 96) to Blacksmith Flat Road (FR 23).  Travel east on FR 23 to Eleven Pines Road (FR 2).  Travel south on FR 2, cross Long Canyon Creek and continue along FR 2 until it crosses the Rubicon River at Ellicott Bridge.  

From Georgetown, the take-out at Ellicott Bridge can be reached by taking Wentworth Springs Road northeast to FR 2 (Eleven Pines Road).  FR 2 descends into the Rubicon River canyon and crosses the Rubicon River at Ellicott Bridge.  

The roads to the put-in/take-out are often impassible by car due to snow when boatable flows are present.  These roads are not plowed.  The take-out at Ellicott Bridge is usually accessible by late April after the snow melts.  The put-in may not be accessible until the end of May.  Though in some years, when there is an early melt or winter rain on snow, boaters have been able to access the river reach. When there is such an occurrence, boaters will run the reach twice in a row if possible and there is a lot of chat online between boating groups about when to go and what the run is like. Comparable Runs

The following runs where identified by the focus group as comparable to the Rubicon River between RM 25 and Ellicott Bridge.

· North Fork American River: Tadpole Creek to Colfax-Iowa Hill Road (Generation/Giant Gap);

· Middle Fork Feather River: Nelson Point to Misap Bridge (Devils Canyon);

· Fordyce Creek: Fordyce Lake to Lake Spaulding;

· Kings River: South Fork Confluence to Garnet Dike Campground (Kings Canyon); and

· South Fork Merced River: Wawona to Main Merced.

Boatable Flow Ranges

The following summarizes the boatable flow ranges identified by the focus group and through follow-up consultation with experienced boaters.  Note that there is no published flow data for this reach. 

	Acceptable
Flow
	Flow Range (cfs)

	
	Published
Information
	Focus
Group
	Follow-up
Consultation

	Minimum
	–
	400
	500

	Optimum
	–
	500–800
	600–1,000

	Maximum
	–
	1,200
	1,500


Boating Opportunities

The hydrologic data (daily average flow data) were analyzed to determine how often flows within the boatable flow range (400–1,500 cfs) were available on this reach under impaired and unimpaired conditions.  The results were tabulated by water year type and are presented on Table REC 4-18.  

Boatable flows were available more often under unimpaired conditions than under impaired conditions.  As water years become wetter, boating opportunities increased under both impaired and unimpaired conditions.

· Under impaired conditions, no boating opportunity days were available during the one extreme dry and five critically dry water years that were analyzed.  Under unimpaired conditions, an average of 35 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 21 in 1977 to 43 in 1994.  Most of these days would have occurred in April and May.  

· Under impaired conditions, no boating opportunity days were available during the five dry water years that were analyzed.  Under unimpaired conditions, an average of 47 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 32 in 2001 to 60 in 1991.  All of these days would have occurred in April and May, and to a lesser extent (3 on average) in June.  

· Under impaired conditions, boating opportunity were available on a total of four days during the six below normal water years that were analyzed.  All of these days occurred in June of 2003.  Under unimpaired conditions, an average of 61 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 51 in 1979 to 70 in 2004.  All of these days would have occurred in April, May, and to a lesser extent (12 on average) in June.  

· Under impaired conditions, boating opportunities were available on a total of 12 days during the six above normal water years that were analyzed. All of these days occurred in May and June of 2005.  Under unimpaired conditions, an average of 60 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 41 in 1975 to 73 in 1978.  All of these days would have occurred in April, May, June, and July, with the most occurring in April and the fewest occurring in July. 

· Under impaired conditions, boating opportunities were available an average of 13 days during the 10 wet water years that were analyzed.  All of these boating opportunities occurred during six of the 10 years that were analyzed, ranging from a total of 8 in 1996 to 32 in 2006.  These boating opportunity days mainly occurred in May and June, and to a lesser extent, April and July.  Under unimpaired conditions, an average of 60 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 38 in 2006 to 76 in 1980.  All of these days would have occurred in April, May, June, July, and August, with the most occurring in April and decreasing through August.

A review of the hydrologic data indicates that the boating opportunities that occurred on this reach were mainly due to spill events.  

Rubicon River – Rubicon River – Ellicott Bridge to Ralston Afterbay

This reach extends 20.5 miles between Ellicott Bridge and Ralston Afterbay and bisects remote terrain.  The average gradient is 106 fpm.  This reach is rated Class V for all watercraft (catarafts, rafts, kayaks, inflatable kayaks).  This reach can be completed in one or two days, and can include from 2 to 10 portages, depending on flow. 

Access/Shuttle 

The primary put-in is located at Ellicott Bridge, which is the take-out for the RM 25 – Ellicott Bridge reach, described above.  The focus group identified an alternative put-in at the confluence of Long Canyon Creek and the Rubicon River.  However, using this access point as a put-in would result in a relatively short run (e.g., 3 miles) on the Rubicon River.  This access can be accessed via Forest Road 13N66, but the road does not extend to the river and motor vehicle use is not permitted along the trail that extends to the river.  The road on the opposite side of the river, Forest Road 14N25G, is no longer designated for motor vehicle use down to the river.  

The primary take-out is located at Ralston Afterbay and is located near the Ralston Powerhouse.  From Foresthill, the take-out can be reached by taking Mosquito Ridge Road (FR 96) to Blacksmith Flat Road (FR 23).  Travel south on Blacksmith Flat Road descending into the Middle Fork American River Canyon.  At Ralston Afterbay, turn east on FR 23 and continue towards the end of Ralston Afterbay.  Parking is available in unpaved turnouts near Ralston Powerhouse.  Alternative access is available at the Ralston Afterbay Car Top Boat Ramp, located at the Ralston Picnic Area.  However, reaching this take-out requires paddling down Ralston Afterbay.

Comparable Runs

The following runs where identified by the focus group as comparable to the Rubicon River between Ellicott Bridge and Ralston Afterbay:

· North Fork American River: Tadpole Creek to Colfax-Iowa Hill Road (Generation/Giant Gap);

· North Fork Trinity River;

· North Fork Yuba River; and

· South Fork Yuba River.

Boatable Flow Ranges

The following summarizes the boatable flow ranges for this reach identified in the Best Whitewater of California (Holbeck and Stanley, 1988), on the California Creeks website (www.cacreeks.com), by the focus group, and through follow-up consultation with experienced boaters.  PCWA proposed to conduct a single flow study on this reach (on a spill or high flow runoff event in 2009 or 2010) to develop additional whitewater boating flow information for this reach.  However, to date, flows have not reached the target study flow range (500 – 800 cfs).  Therefore, PCWA has not been able to conduct the study.  

	Acceptable Flow
	Flow Range (cfs)

	
	Published Information
	Focus Group
	Follow-up Consultation

	
	Holbeck & Stanley

(Measured at take-out)
	California Creeks

(Inflatable kayaks)
	California Creeks

(Hardshell kayaks)
	
	

	Minimum
	500
	200
	500
	400
	400

	Optimum
	1,200
	–
	–
	500–700
	700–1,500

	Maximum
	2,000
	500
	2,000
	1,200
	3,000


According to the focus group participants, flows can double or triple between Ellicott Bridge and Ralston Afterbay due to accretions from tributaries.  The hydrologic data confirms this information.

Boating Opportunities

The hydrologic data were analyzed to determine how often flows within the boatable flow range were available on this reach under impaired and unimpaired conditions.  For the purposes of this analysis, two flow ranges were evaluated: 

· 400–1,500 cfs, which brackets the minimum and optimum flow ranges identified in the published literature, expressed by the focus group, and by experienced boaters; and 

· 1500–3,000 cfs which brackets the maximum flow identified by Holbeck and Stanley and through follow-up consultation with experienced boaters.

The results were tabulated by water year type and are presented on Table REC 4-19.

As indicated, boatable flows are available more often under unimpaired conditions than under impaired conditions.  As water years become wetter, boating opportunities progressively increased under both impaired and unimpaired conditions.  

Lower Flow Range

· Under impaired conditions, no boating opportunity days in the lower flow range were available during the one extreme dry and five critically dry water years that were analyzed.  Under unimpaired conditions, an average of 37 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 22 in 1977 to 47 in 1994.  Most of these days would have occurred in April and May.  

· Under impaired conditions, no boating opportunity days in the lower flow range were available during the five dry water years that were analyzed.  Under unimpaired conditions, an average of 49 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 36 in 2001 to 63 in 1991.  All of these days would have occurred in April and May, and to a lesser extent (3 on average) in June.  

· Under impaired conditions, boating opportunities in the lower flow range were available on a total of four days during the six below normal water years that were analyzed.  All of these days occurred in June of 2003.  Under unimpaired conditions, an average of 59 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 50 in 1979 to 71 in 2004.  All of these days would have occurred in April, May, and to a lesser extent (14 on average) in June.  

· Under impaired conditions, boating opportunities in the lower flow range were available on a total of 16 days during the six above normal water years that were analyzed. All of these days occurred in May and June of 2005.  Under unimpaired conditions, an average of 59 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 43 in 1975 to 70 in 1978.  All of these days would have occurred in April, May, June, and July, with the most occurring in April and the fewest occurring in May. 

· Under impaired conditions, boating opportunities in the lower flow range were available an average of 19 days during the 10 wet water years that were analyzed.  All of these boating opportunities occurred during six of the 10 years that were analyzed, ranging from a total of 15 in 1996 to 57 in 2006.  These boating opportunity days mainly occurred in May and June, and to a lesser extent, April and July.  Under unimpaired conditions, an average of 61 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 42 in 2006 to 76 in 1980.  All of these days would have occurred in April, May, June, July, and August, with the most occurring in April and decreasing through August.

Higher Flow Range

· Under impaired conditions, no boating opportunity days in the higher flow range were available during the one extreme dry and five critically dry water years that were analyzed.  Similarly, no boating days in the higher flow range would have been available under unimpaired conditions. 

· Under impaired conditions, no boating opportunity days in the higher flow range were available during the five dry water years that were analyzed.  Under unimpaired conditions, an average of three boating days would have occurred. These days would have occurred in three of the five water years that were analyzed, ranging from a total of three in 1990 to eight in 1981.  Most of these days would have occurred in April and May, and to a lesser extent in June.  

· Under impaired conditions, no boating opportunities days in the higher flow range were available during the six below normal water years that were analyzed.  Under unimpaired conditions, an average of 12 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of four in 1985 and 2004 to 24 in 1979.  Most of these days would have occurred in May, and to a lesser extent April and June.  

· Under impaired conditions, boating opportunities in the higher flow range were available on a total of three days during the six above normal water years that were analyzed. All of these days occurred in May of 2005.  Under unimpaired conditions, an average of 26 boating days would have occurred. These days would have occurred in all except one (2000) of the water years that were analyzed, ranging from a total of 23 in 2005 to 42 in 1993.  Most of these days would have occurred in May and June.

· Under impaired conditions, boating opportunities in the higher flow range were available an average of two days during the 10 wet water years that were analyzed.  All of these boating opportunities occurred during three of the 10 years that were analyzed, ranging from a total of 4 in 1983 and 1995 to 8 in 2006.  These boating opportunity days all occurred in May and June.  Under unimpaired conditions, an average of 30 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 12 in 1997 to 49 in 2006.  All of these days would have occurred in April, May, June, July, and August, with the most occurring in May.

A review of the hydrologic data indicated that boating opportunities in this reach are a result of accretion, spill, or a combination of both.  For example, nearly all of the boating opportunities that occurred in April of wet years were due to natural run off (e.g., storm events resulting in accretion from tributary streams).  The one exception was in 1982 when a combination of high accretion flows plus spill pushed flows into the lower boating range.  In May of wet years, boating opportunities were sometimes due to accretion, sometimes due to spill, and sometimes due to a combination of accretion and spill.  All of the boating opportunities that occurred in June and July of wet years were due to spill events.  

The combined boatable flow range (400–3,000 cfs) is graphically depicted on Figures REC 4-21 through REC 4-25 with respect to the annual hydrographs for each water year type.  These hydrographs graphically illustrate a couple additional points, as follows:

· When comparing the impaired and unimpaired hydrographs for each water year type, it is evident that operation of the MFP sometimes brings flows down into the boatable range, thereby creating boating opportunities. 

· Additional boating opportunities are available outside of the analysis window (April 1 – October 1).  For example, in wet years numerous boating opportunities were available prior to April 1 (Figure REC 4-25).  However, these boating opportunities are difficult to utilize because the put-in is typically not accessible before April due to snow.

Middle Fork American River – French Meadow Dam to Middle Fork Interbay

This reach of the Middle Fork American River extends 11.1 miles between French Meadows Reservoir Dam and Middle Fork Interbay.  The average gradient is 225 fpm.  The Middle Fork American River between French Meadows Dam to the Duncan Creek confluence has not been run by any of the boaters contacted as part of the MFP relicensing process so information about this segment is not available.  

Based on the information from the focus group and follow up consultations, PCWA could only find one person who had boated the Middle Fork American River between the Duncan Creek Confluence and Middle Fork Interbay. This person hiked in to Duncan Creek on a snowbound trail. He put in on Duncan Creek and boated to its confluence with the Middle Fork American where he continued to Middle Fork Interbay. The combined run from the hike in put-in on Duncan Creek to the take-out on the Middle Fork Interbay is 5.8 miles (2.1 miles on Duncan Creek and 3.7 on the Middle Fork American River) and was boated in about 5 to 6 hours. The 3.7 miles section of the Middle Fork American River below Duncan Creek is rated Class V with a narrow gorge. The one person who boated this reach reported that he had to portage a narrow gorge in channel. He estimated that this portage might not be possible at flows exceeding 200 cfs. He is a seasoned expert boater who made this flow estimate without the help of a flow gauge at the put-in or take-out.  

Access/Shuttle

The put-in for the segment of the Middle Fork American River that has been boated is located on Duncan Creek, and is therefore described under Duncan Creek.  

The take-out is located at Middle Fork Interbay.  The upstream end of Middle Fork Interbay is not accessible by car.  Therefore, taking out requires paddling across Middle Fork Interbay to the dam, where a limited amount of parking is available in unpaved turnouts.  There are no support facilities at the take-out.

From Foresthill, the take-out can be reached by taking Mosquito Ridge Road (FR 96) to Middle Fork Interbay Access Road, and descending into the Middle Fork American River Canyon via Middle Fork Interbay Access Road.  PCWA plows this road during the winter to access Middle Fork Interbay.  Therefore, access to the take-out is not an issue.  

Comparable Runs

Comparable runs were not identified by either the focus group or through follow-up consultation.

Boatable Flow Ranges

There is no published flow data for this reach and no flow information was provided by the Whitewater Boating Focus Group.  One boater interviewed after the focus group session indicated that he boated a portion of the Middle Fork American River from the Duncan Creek confluence to Middle Fork Interbay.  Based on PCWA flow information, estimated flow into Middle Fork Interbay at the time of the run was 163 cfs.  The boater reported that a narrow gorge located upstream of the Middle Fork Interbay requires an “in channel” portage which might not be possible at flows exceeding 200 cfs.  One other boater subsequently reported that he boated this reach on accretion flows, but the details of this run are unknown.  Accordingly, PCWA conducted a controlled single flow study  to develop whitewater boating flow information for this reach.  The flow study was conducted on May 22, 2010.  The flow at the put-in was 252 cfs.  The boaters were unable to complete the run due to an extensive amount of downed trees and logs in the river.  The flow study methods and results will be described in detail in a separate report.

Boating Opportunities

The hydrologic data were analyzed to determine how often flows within the boatable flow range were available on this reach under impaired and unimpaired conditions.  A reliable boatable flow range for this reach was not identified.  Accordingly, for the purposes of this analysis the boating range was presumed to be 150–200 cfs.  The results were tabulated by water year type and are presented on Table REC 4-20.  

· Under impaired conditions, no boating opportunity days were available during the one extreme dry and five critically dry water years that were analyzed.  Under unimpaired conditions, an average of six boating days would have occurred. These days would have occurred in all except one of the water years that were analyzed (1987), ranging from a total of 3 in 1988 and 1992 to 16 in 1976.  All of these days would have occurred in April and May.  

· Under impaired conditions, boating opportunity days were available on an average of three days during the five dry water years that were analyzed.  Most of these days occurred in April of two water years, 1991 (12) and 2001 (4).  One day occurred in May of 1991.  Under unimpaired conditions, an average of five boating days would have occurred. These days would have occurred in all except one of the water years that were analyzed (1991), ranging from a total of three in 1981 to 11 in 2001.  All of these days would have occurred in April and May.

During the below normal, above normal, and wet water years, more boating opportunity days occurred under impaired conditions than would have occurred under unimpaired conditions, as summarized below.  

· Under impaired conditions, boating opportunities were available on an average of nine days during the six below normal water years that were analyzed.  Boating days occurred every year, ranging from a total of four in 1989 to 21 in 1979.  Most of these opportunities occurred in April, and to a lesser extent, May, earlier than would have occurred under unimpaired conditions.  Under unimpaired conditions, an average of five boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 3 in 1979, 1989, and 2003 to 10 in 2004.  All of these days would have occurred in May and June.

· Under impaired conditions, boating opportunities were available on an average of nine days during the six above normal water years that were analyzed.  Boating days occurred every year, ranging from a total of three in 1999 and 2005 to 19 in 1978.  These opportunities occurred in April, May and June, which is earlier than would have occurred under unimpaired conditions.  Under unimpaired conditions, an average of five boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of three in 1999 to nine in 1978.  All of these days would have occurred in June and July.

· Under impaired conditions, boating opportunities were available on an average of five days during the 10 wet water years that were analyzed.  All of these boating opportunities occurred during five years, ranging from a total of three in 1982 and 1995 to 20 in 1998.  These boating days mainly occurred in April and May, which is earlier than would have occurred under unimpaired conditions.  Under unimpaired conditions, an average of 5 boating days would have occurred. These days would have occurred during all of the water years that were analyzed, ranging from a total of three in 1986, 1995, 1998, and 2006 to 10 in 1982.  Most of these days would have occurred in June and July.  

The higher number of boating opportunities on this reach under impaired conditions occurs for two primary reasons:

· As shown on Figure REC 4-26, the boatable flow range is relatively low so unimpaired flows often exceed the boatable flow range.  This occurs primarily as a result of accretion flows from the subwatersheds, including Duncan Creek.  Operation of the MFP helps reduce flows to the boatable flow range by diverting water from Duncan Creek and by storing water from the Middle Fork American River in French Meadows Reservoir. 

· The boatable flow range (150–200) is very narrow so unimpaired flows typically exceed the upper end of the range until mid-June, at which time they abruptly fall below the lower end of the range.  Operation of the MFP helps maintain flows within the boating window.  This pattern is evident on Figure REC 4-26. 

Middle Fork American River – Middle Fork Interbay Dam to Ralston Afterbay

This reach, which is sometimes referred to as the “End of the World Run”, is 9.6 miles long and extends from the Middle Fork Interbay Dam to Ralston Afterbay.  The gradient is 135 fpm.  The focus group participants and boaters interviewed after the focus group rate this reach Class IV for kayaks and Class V for rafts.  

The focus group participants noted that, due to the constrained nature of the channel, the reach is more difficult to run in rafts than in kayaks.  Rafts longer than 13 or 14 feet are not advised.  Those that do raft this reach may be required to complete 10 or more technical portages.  Kayakers may only need to complete two or three portages.   

Access/Shuttle

The put-in is located just below Middle Fork Interbay Dam, which is the take-out for the French Meadows Dam to Interbay reach described above.  

The take-out is Ralston Afterbay Car Top Boat Launch, which is located at the Ralston Picnic Area.  Ralston Picnic Area is a no-fee day use area with five picnic sites.  Each site includes a table and cooking grill.  Toilets and a limited amount of day use parking are available.  Overnight camping is not allowed.  

From Foresthill, the take-out can be reached by taking Mosquito Ridge Road (FR 96) to Blacksmith Flat Road.  Turn right on Blacksmith Flat Road and descend into the Middle Fork American River Canyon.  At Ralston Afterbay turn east on FR 23 and travel east to the Ralston Picnic Area.

Comparable Runs

One comparable run was identified – Shirttail Creek, North Fork American Watershed.

Boatable Flow Ranges

The following summarizes the boatable flow ranges identified by the focus group and through follow-up consultation with experienced boaters.  

	Acceptable
Flow
	Flow Range (cfs)

	
	Published
Information
	Focus
Group
	Follow-up
Consultation

	Minimum
	–
	300
	200

	Optimum
	–
	–
	600–700

	Maximum
	–
	800
	700


There is no published flow information for this reach.  Accordingly, PCWA conducted a controlled single flow study on this reach to develop additional information about whitewater boating flows on this reach.  The flow study was conducted on May 8, 2010.  The flow at the put-in was 425 cfs and 475 cfs at the take-out.  The methods and results of the flow study will be described in detail in a separate report.

Boating Opportunities

The hydrologic data were analyzed to determine how often flows between 200 and 800 cfs were available on this reach under impaired and unimpaired conditions.  The results were tabulated by water year type and are presented on Table REC 4-21.  

As indicated, the flow range was available more often under unimpaired conditions than under impaired conditions.  As water years become wetter, boating opportunities progressively increased under both impaired and unimpaired conditions.

· Under impaired conditions, no boating opportunity days were available during the one extreme dry and five critically dry water years that were analyzed.  Under unimpaired conditions, an average of 38 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 9 in 1977 to 52 in 1988.  All of these days would have occurred in April and May.  

· Under impaired conditions, no boating opportunity days were available during the five dry water years that were analyzed.  Under unimpaired conditions, an average of 52 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 42 in 2001 to 61 in 1991.  Most of these days would have occurred in April and May.  

· Under impaired conditions, no boating opportunity days were available during the six below normal water years that were analyzed.  Under unimpaired conditions, an average of 44 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 37 in 1979 to 50 in 1985.  All of these days would have occurred in April, May, and June.  

· Under impaired conditions, boating opportunities were available on an average of five days during the six above normal water years that were analyzed.  All of these boating days occurred during two years, ranging from a total of 3 in 2,000 to 24 in 2005.  Most of these opportunities occurred in May and June.  Under unimpaired conditions, an average of 40 boating days would have occurred. These days would have occurred in all of the water years that were analyzed, ranging from a total of 23 in 1993 to 60 in 1975.  Most of these days would have occurred in April and June, and to a lesser extent, May and July. 

· Under impaired conditions, boating opportunities were available on an average of 32 days during the 10 wet water years that were analyzed.  These boating days occurred during all except two of the water years analyzed (1984 and 1997).  The number of boating days ranged from a total of nine in 1980 to 97 in 1983.  Most of the boating days occurred in April, May and June.  In 1983, a particularly wet water year, 10 boating days were available in July.  Under unimpaired conditions, an average of 46 boating days would have occurred. These days would have occurred during all of the water years that were analyzed, ranging from a total of 14 in 2006 to 70 in 1980.  Most of these days would have occurred in April, May, June, and July.  

A review of the hydrologic data indicates that the boating opportunities that occurred during wet years were a result of either spill from French Meadows Reservoir, accretion, or a combination of both, depending upon the particular water year, and how the MFP was operated.  For example, in 1995 all 30 of the boating opportunities that occurred in April were a result of accretion.  In May, some of the boating opportunities were a result of accretion but some were also a result of spill.  In June of 1995, all of the boating opportunities (20) were primarily a result of spill from French Meadows Reservoir.  

Long Canyon Creek – Confluence of North and South Forks of Long Canyon Creek to Confluence of Rubicon River

Long Canyon Creek extends 11.4 miles from its confluence with the North and South Forks of Long Canyon Creek to its confluence with the Rubicon River.  The average gradient is 237 fpm. The upper 2.8 miles of this reach has not been run but the 8.6 mile segment from Ramsey Crossing to the Rubicon River confluence has been run.  The average gradient of this segment is 266 fpm.  Based on information developed through the focus group, very few boaters have run this segment but those who have rate it Class IV+/V for kayaks.  This reach can be boated in one day but there are about 10 portages between flows of 200 and 250 cfs.  
Access/Shuttle

The put-in for this reach is Ramsey Crossing.  From Ralston Afterbay, the put-in can be reached by traveling up FR 23 to Forest Road 13N65.  Turn right on 13N65 and cross Long Canyon Creek at Ramsey Crossing.  No support facilities are available at the put-in.  This route may be inaccessible due to snow when boatable flows are present.

The take-out is located at the confluence of Long Canyon Creek and the Rubicon River.  From Foresthill, the take-out can be reached by taking Mosquito Ridge Road (FR 96) to Blacksmith Flat Road.  Turn right on Blacksmith Flat Road and descend into the Middle Fork American River Canyon.  At Ralston Afterbay turn east on FR 23 and continue east passing Ralston Afterbay.  Ascend out of the Middle Fork American River Canyon to 14N25G.  In the past, boaters could access the Rubicon River/Long Canyon confluence via 14N25G.  However, this road is no longer designated as open to motor vehicle use down to the Rubicon River.  Boaters will need to walk approximately 1.5 miles to the river or out of the river canyon.  An alternative take-out is available at Ralston Powerhouse but this requires boating an approximately 3-mile segment of the Rubicon River.

Comparable Runs

No comparable runs were identified by the focus group or through follow-up consultation.

Boatable Flow Ranges

The following summarizes the boatable flow ranges identified through follow-up consultation with experienced boaters.  No flow information was provided by the focus group and there is no published flow information for this reach.

	Acceptable
Flow
	Flow Range (cfs)

	
	Published
Information
	Focus
Group
	Follow-up
Consultation

	Minimum
	–
	–
	200–250

	Optimum
	–
	–
	300–500

	Maximum
	–
	–
	500–600


Boating Opportunities

The hydrologic data were analyzed to determine how often flows within the boatable flow range (200–600 cfs) were available on this reach under impaired and unimpaired conditions.  The results were tabulated by water year type and are presented on Table REC 4-22.  

· Under impaired conditions, no boating opportunity days were available during the one extreme dry and five critically dry water years that were analyzed.  Similarly, no boating days would have occurred under unimpaired conditions.  

· Under impaired conditions, no boating opportunity days were available during the five dry water years that were analyzed.  Similarly, no boating days would have occurred under unimpaired conditions.

· Under impaired conditions, no boating opportunity days were available during the six below normal water years that were analyzed. Under unimpaired conditions, a total of four boating days occurred, all in May of 2003.  

· Under impaired conditions, no boating opportunity days were available during the six above normal water years that were analyzed.  Under unimpaired conditions, an average of 4 boating days would have occurred. These days would have occurred in three of the water years that were analyzed, ranging from a total of six in 1993 to 10 in 1975 and 2005.  All of these days would have occurred in April and May. 

· Under impaired conditions, boating opportunities were available on an average of nine days during the 10 wet water years that were analyzed.  These boating days occurred during April and May of five of the water years analyzed, ranging from a total of 8 in 1996 to 36 in 2006.  Under unimpaired conditions, an average of 11 boating days would have occurred. These boating days occurred during April and May of six of the water years analyzed, ranging from a total of 8 in 1996 to 36 in 2006.  One boating day occurred in June of 1983.

During wet water years, North and South Forks of Long Canyon Creek Diversions are often turned-out to avoid maintenance issues associated with debris, and because the tunnels are often full with water being conveyed from the large reservoirs.  When this occurs, flow in the in Long Canyon Creek is not affected by Project operations.  For example, in 1982 and 2006 (wet years), the number of boating opportunities, and the timing of those opportunities (all occurred in April and May), was the same under impaired and unimpaired conditions.  Similar scenarios occurred in April of 1983 and in May of 1995 and 1996.  

Duncan Creek – Duncan Creek Diversion Dam to Middle Fork American River Confluence 

The reach of Duncan Creek from the Diversion Dam to the Middle Fork American River is 8.6 miles long, with an average gradient of 221 fpm.  The upper 6.5 miles of this reach has not been run by any of the boaters contacted as part of the MFP relicensing process.  The lower 2.1 miles has been run in combination with the Middle Fork American River, starting at a hike in put-in on Duncan Creek and ending at the Middle Fork Interbay.  The combined run from the hike in put-in on Duncan Creek to the take-out on the Middle Fork Interbay is 5.8 miles (2.1 miles on Duncan Creek and 3.7 on the Middle Fork American River) and was boated in about 5 to 6 hours.  

The Duncan Creek segment that has been run is very steep and has an average gradient of 317 fpm.  It was rated Class IV+/V for kayaks.  The average gradient on the Middle Fork American River between the Duncan Creek Confluence and Middle Fork Interbay is 217 fpm.  The one person who boated this reach reported that he had to portage a narrow gorge in channel. He estimated that this portage might not be possible at flows exceeding 200 cfs. He is a seasoned expert boater who made this flow estimate without the help of a flow gauge at the put-in or take-out.

Access/Shuttle

The put-in on Duncan Creek was accessed from the Gold Dollar Trail.  This trail was identified using a Digital Raster Graphic (DRG), which is a digital image resulting from scanning a paper USGS topographic map for use on a computer.  Accessing the put-in for this reach involves hiking down a steep, unimproved, approximately 2.5-mile long trail, extending from near Placer Big Trees Grove to Duncan Creek.  The difficult access limits use of this reach to boaters who are willing to hike their boat and gear down to the put-in, potentially through snow.  This area is not plowed during the winter/spring and there are no support facilities in this area.  

The put-in can be reached by taking Mosquito Ridge Road (FR 96) towards French Meadows Reservoir.  Turn right on Forest Road 16-48, which leads to Placer Big Trees Grove.  The trail head to the put-in is located southeast of Placer Big Trees Grove.
There is no access to the confluence of Duncan Creek and the Middle Fork American River.  Therefore, boaters must boat a portion of the Middle Fork American River and take-out at the Middle Fork Interbay, which is described above under the French Meadows Dam to Middle Fork Interbay reach.  

Comparable Runs

No comparable runs were identified by the focus group or through follow-up consultation.

Boatable Flow Ranges

There is no published flow data for this reach.  In addition, no flow information was provided by the focus group or during follow-up consultation.  

Boating Opportunities

A flow range for boating on this run was not identified.  Therefore, boating opportunities were not analyzed. 

North Fork Long Canyon Creek – North Fork Long Canyon Diversion Dam to the Confluence of Long Canyon Creek

North Fork Long Canyon Creek extends 3.1 miles from the North Fork Long Canyon Diversion Dam to the confluence with Long Canyon Creek.  The average gradient is 200 fpm.  This reach has not been boated by any of the focus group participants or by any of the boaters interviewed after the focus group.  In addition, no boating information was found in any of the existing literature sources.  As such, whitewater boating information is not available for this reach.  

Access

The upper end of this reach can be accessed near the North Fork Long Canyon Diversion Dam.  From Foresthill, the North Fork Long Canyon Diversion Dam can be reached by taking Mosquito Ridge Road (FR 96) to Blacksmith Flat Road.  Turn right on Blacksmith Flat Road and travel south towards Ralston Afterbay.  Travel east on FR 23, past Ralston Afterbay and towards French Meadows Reservoir.  Continue on FR 23 until it intersects FR 2 near the confluence North Fork Long Canyon Creek and Long Canyon Creek.  Travel northeast on FR 2.  FR 2 parallels the north side of North Fork Long Canyon Creek and crosses the creek about ½ mile downstream of the diversion dam.  Parking is available in small unpaved turnouts along FR 2 or on the North Fork Long Canyon Creek Diversion Dam Access Road.  This area is not plowed during the winter/spring and there are no support facilities in this area.

This reach terminates at the confluence of North Fork Long Canyon Creek and Long Canyon Creek, which can be reached by following the directions described above.  There are no support facilities in this location but parking is available in small unpaved turnouts along FR 2 or FR 23.  

The bottom of this reach can also be accessed from Georgetown by taking Wentworth Springs Road to FR 2 (Eleven Pines Road).  Turn left on FR 2 and descend into the Rubicon River drainage.  Cross the Rubicon River at Ellicott Bridge and continue north and then northeast until FR 2 crosses Long Canyon Creek.  

Comparable Runs

No comparable runs were identified by the focus group or through follow-up consultation.

Boatable Flow Ranges

There is no published flow data for this reach.  In addition, no flow information was provided by the focus group or during follow-up consultation.  

Boating Opportunities

A flow range for boating on this run was not identified by the focus group participants or during subsequent interviews.  Therefore, boating opportunities were not analyzed. 

South Fork Long Canyon Creek – South Fork Long Canyon Creek Diversion Dam to the Confluence of Long Canyon Creek

South Fork Long Canyon Creek extends 3.3 miles from the South Fork Canyon Diversion Dam to the confluence with Long Canyon Creek.  The average gradient is 164 fpm.  This reach has not been boated by any of the focus group participants or by any of the boaters interviewed after the focus group.  In addition, no boating information was found in any of the existing literature sources.  As such, whitewater boating information is not available for this reach.  

Access/Shuttle

The upper end of this reach can be accessed near the South Fork Long Canyon Diversion Dam.  From Foresthill, the South Fork Long Canyon Diversion Dam, can be reached by taking Mosquito Ridge Road (FR 96) to Blacksmith Flat Road.  Turn right on Blacksmith Flat Road and travel south towards Ralston Afterbay.  Travel east on FR 23 past Ralston Afterbay and towards French Meadows Reservoir.  Continue on FR 23 until it eventually intersects FR 2 near the confluence North Fork Long Canyon Creek and Long Canyon Creek.  Travel northeast on FR 2 and cross North Fork Long Canyon Creek.  Continue on FR 2 towards Hell Hole Reservoir, South Fork Long Canyon Diversion Dam is located on the south side of FR 2, downstream of Middle Meadows Campground.  Parking is available in small unpaved turnouts along FR 2 or on short road that leads to the South Fork Long Canyon Creek Diversion Dam.  This area is not plowed during the winter/spring and there are no support facilities in this area.

This reach terminates at the confluence of South Fork Long Canyon Creek and Long Canyon Creek, which can be reached by following the directions described above.  There are no support facilities in this location but parking is available in small unpaved turnouts along FR 2.  

This reach can also be accessed from Georgetown by taking Wentworth Springs Road to FR 2 (Eleven Pines Road).  Turn left on FR 2 and descend into the Rubicon River drainage.  Cross the Rubicon River at Ellicott Bridge and continue north and then northeast until FR 2 crosses Long Canyon Creek, just downstream of its confluence with South Fork Long Canyon Creek.  Parking is available in small unpaved turnouts along FR 2.

Comparable Runs

No comparable runs were identified by the focus group or through follow-up consultation.

Boatable Flow Ranges

There is no published flow data for this reach.  In addition, no flow information was provided by the focus group or during follow-up consultation.  

Boating Opportunities

A flow range for boating on this run was not identified.  Therefore, boating opportunities were not analyzed. 

6.4.2 Peaking Reach

Whitewater boating occurs along the entire peaking reach, from Oxbow Powerhouse to Oregon Bar.  This area bisects ASRA, so whitewater boating resources along the peaking reach are managed by State Parks, in accordance with the ASRA Interim Resource Management Plan (USBR 1992).

The peaking reach is typically divided into four runs, as follows:  

· Tunnel Chute Run – Middle Fork American River – Indian Bar Rafter Access to Ruck-a-Chucky Recreation Area; 

· Mammoth Bar Run – Middle Fork American River – Ruck-a-Chucky Recreation Area to Mammoth Bar;

· Murderer’s Bar Run – Middle Fork American River – Mammoth Bar to the North Fork American River Confluence; and

· Confluence Run – North Fork American River – Middle Fork American River Confluence to Oregon Bar. 

The location of these runs and the primary access points for each of these runs are shown on Map REC 4-2.  

The runs on the peaking reach can be boated separately or in combination.  Overnight camping associated with whitewater boating occurs at three primitive camping areas found at Cache Rock (managed by the USDA-FS), the confluence with Otter Creek (Fords Bar), and at Cherokee Bar (Map REC 4-2).  Commercial outfitters are allowed to camp at theses locations under their Concessions Contract with California State Parks.  Non-commercial boaters who plan to camp along the river at locations other than Cache Rock must obtain a River Camping Permit from the ASRA office.  Boaters who plan to camp at Cherokee Bar must bring their gear in by boat. Developed camping is available at the Ruck-a-Chucky Recreation Area.

The Middle Fork American River between Oxbow Powerhouse and its confluence with the North Fork American River is boated commercially.  PCWA currently coordinates with ASRA and a designated commercial whitewater boating representative to schedule MFP operations during the summer and early fall to accommodate whitewater recreation.  Whitewater boating releases are scheduled on a voluntary basis such that they minimize effects to power production and do not compromise maintenance activities or consumptive water deliveries.  As of 2008, the North Fork American River downstream of its confluence with the Middle Fork American River is boated privately.  Commercial whitewater boating is currently not permitted on the North Fork of the American River downstream of the Confluence.  However, future commercial whitewater use on this reach will be determined in the ongoing General Plan/Resource Management Plan being prepared for ASRA.  It is likely that some form of commercial use will be permitted on this reach in the future (USDA-FS/CSP, October 15, 2009).

State Parks manages commercial whitewater boating along the North Fork and Middle Fork of the American rivers within the ASRA. Commercial whitewater permits are required annually for the Middle Fork American River downstream of Oxbow Powerhouse; however, no permits are required for private boaters.  

Pursuant to the Middle Fork American River Management Plan, whitewater outfitters are allowed to operate commercial trips through a written, signed and approved State Parks Concessions Contract (California State Parks, 2006).  The Concessions Contracts or “permits” issued for the Middle Fork American River are divided into two types, as follows: 

· Middle Fork Class IV Permit – This permit allows boating along both the Tunnel Chute Run (Class IV) and Mammoth Bar Run (Class II); and 

· Middle Fork Class II Permit – This permit is restricted to the Mammoth Bar Run.  

According to the Concessions Contract (California State Parks, 2006), the demand for “starting” trips down the river on weekends and holidays during the summer generally exceeds the maximum allowable commercial (concession) use.  To address this issue, State Parks worked closely with commercial outfitters, other agencies, the general public, and various user groups to design a system of “Special Requirements”, which applies to commercial boating use and does not apply to private boating use.  The Special Requirements limits the number of commercial boat launches at the Oxbow Put-In (Indian Bar Rafter Access) to 25 during specified “control dates”.  The companies allowed to launch on any specific control day are determined each year during the Outfitter Draw meeting (California State Parks, 2006).  Currently, there are no limitations on the amount of commercial use on the Mammoth Bar Run.

Private boating occurs in the peaking reach, on both the Middle Fork American River and the North Fork American River below the confluence to the high-water mark of Folsom Lake.  However, private boating use in the peaking reach is substantially lower than commercial boating use.  Based on counts of private boaters made by PCWA in 2007 and on commercial boating use data for 2007 provided by ASRA, private boating use was 573 boaters, which represents about 3% of the total boating use on the peaking reach for that year (PCWA 2010b).  

The following subsections describe the four runs in the peaking reach.  Each of the runs and associated access points are shown on Map REC 4-2.

Tunnel Chute Run

The Tunnel Chute Run extends 15.2 miles from the Indian Bar Rafter Access (also called Oxbow Put-in) to Ruck-a-Chucky Recreation Area (also called Greenwood).  The overall gradient is 22.7 fpm.  The run is considered Class IV but has long stretches of flat water.  One class V-VI rapid (Ruck-a-Chucky Rapid) is usually portaged but can be run by knowledgeable, experienced boaters.  The portage around Ruck-a-Chucky Rapid can be time consuming, especially for private boaters who are unfamiliar with the run or for boaters conducting overnight trips with a lot of gear.  Another option to portaging both boats and passengers around Ruck-a-Chucky Rapid includes having passengers portage and then lining or “ghost” boating rafts through the rapid and catching them in the pool below. 

The Tunnel Chute Run is the most popular run on the Middle Fork American River.  It is boated both commercially and privately but commercial use accounts for most of the whitewater boating use.

Commercial Whitewater Boating Use

To help manage commercial boating use, ASRA maintains commercial boating use records.  Use on the Tunnel Chute Run in 2007 and 2008 was recorded by ASRA as follows: 

· 2007 – 16,774 customers; and

· 2008 – 18,688 customers.

Private Whitewater Boating Use

PCWA counted private boaters taking out at Ruck-a-Chucky Recreation Area from May 26 through September 27, 2007.  Ruck-a-Chucky Recreation Area is the take-out for the Tunnel Chute Run so any boaters observed taking out at Ruck-a-Chucky Recreation Area were presumed to have boated the Tunnel Chute Run.  Some boaters were observed continuing past Ruck-a-Chucky Recreation Area, indicating they boated both the Tunnel Chute Run and the Mammoth Bar Run.  Private boating use as derived through these counts is summarized below.  

	Run
	Weekdays
(86 days)
	Weekends
(36 days)
	Holidays
(3 days)
	Season
Total
(125 days)

	
	Avg. # people per day
	Total # people
	Avg. # people per day
	Total # people
	Avg. # people per day
	Total # people
	

	Tunnel Chute Run
	1.0
	86
	4.1
	148
	11.3
	34
	268

	Tunnel Chute Run + Mammoth Bar Run (excludes tubers)
	0.2
	17
	0.3
	11
	2
	6
	34


Flow Information

Real-time flow information is available from the Middle Fork American River Gage below Oxbow Powerhouse (USGS Gage No. 11433300).  The put-in is located adjacent to the powerhouse so changes in flow are experienced immediately.

Access/Shuttle

The primary put-in is the Indian Bar Rafter Access, which is located adjacent to the Oxbow Powerhouse.  Support facilities include a large unloading area, approximately 9–10 unmarked parking spaces, a boat ramp, and vault toilets.  It is operated and maintained by State Parks.  
From Auburn, Indian Bar Rafter Access, can be accessed by taking Foresthill Road to Foresthill.  In Foresthill, turn right on Mosquito Ridge Road and travel southeast, descending into the Middle Fork American River Canyon.  Turn right on Blacksmith Flat road and travel south to Ralston Afterbay.  Follow the signs to the Indian Bar Rafter Access.  

The primary take-out is the Ruck-a-Chucky Recreation Area.  Support facilities include a boat ramp, parking, vault toilets, and five day use/camp sites.  Site amenities include picnic tables and fire rings with grills.  

From Auburn, Ruck-a-Chucky Recreation Area can be reached by taking Foresthill road to Drivers Flat Road.  Turn right on Drivers Flat Road and descend to Ruck-a-Chucky Recreation Area.  Drivers Flat Road is unpaved and a high clearance vehicle is recommended.  A locked gate prohibits vehicular travel beyond Ruck-a-Chucky Recreation Area.  

The focus group identified one alternative take-out, as follows:

· Canyon Creek, which is located just upstream of Ruck-a-Chucky Rapid and is accessible via Drivers Flat Road.  However, a locked gate prohibits use by the general public, except by hikers, anglers and equestrian users.  Canyon Creek is primarily used by commercial outfitters, who have a key to the gate.  Commercial outfitters are not allowed to unload passengers at this location but can use it to unload gear.  Composting toilets are available at Canyon Creek.

Comparable Runs

The following runs were identified by the focus group as comparable to the Tunnel Chute Run:

· South Fork American River: Riverton (Route 50 Bridge) to Peavine Ridge Road;

· Cache Creek: Bear Creek Confluence to Rumsey;

· North Fork Feather River: Poe Powerhouse to Lake Oroville;

· Sacramento River: Box Canyon to Dunsmuir;

· Sacramento River: Dunsmuir to Castle Cragg;

· Middle Fork Stanislaus River: Sand Bar Flat Dam to Camp 9 Powerhouse;

· South Fork Trinity River: EF/SF Confluence to Scott Flat Campground;

· North Fork Yuba River: Goodyears Bar Bridge to Hwy 49 Bridge;

· South Fork Yuba River: Washington to Edwards Crossing; and

· South Fork Yuba River: Edwards Crossing to Purdon Crossing.

Boatable Flow Ranges

The following table summarizes the boatable flow ranges for this reach identified in The Best Whitewater in California (Holbeck and Stanley, 1988), on the California Creeks website (www.cacreeks.com), and by the focus group.  It also summarizes the acceptable flow ranges identified through PCWA’s whitewater flow studies.   

	Acceptable
Flow
	Flow Range (cfs)

	
	Published Information
	Focus
Group
	PCWA
Flow
Studies

	
	Holbeck & Stanley


	California Creeks

(kayaks)
	California Creeks

(rafts)
	
	

	Minimum
	800
	600
	800
	600
	800–900

	Optimum
	1,200
	–
	–
	–
	1,000–1,250

	Maximum
	1,500
	2,000
	2,000
	3,000
	1,500–2,500


PCWA conducted controlled flow studies on the Tunnel Chute Run at flows of about 600, 800, and 1000 cfs (1000 cfs was video documentation only as no boaters elected to participate in the flow study).  The upper limit was established based on information provided by the study team members.  The study teams were primarily comprised of professional guides with multiple years of professional guiding experience on the Tunnel Chute run. Additional information supporting the flow ranges determined through PCWA’s whitewater boating flow studies, including a list of study participants and their skill levels, is provided in Appendix Q.  

Boating Opportunities

The hydrologic data were analyzed to determine how often flows within the boatable flow range as determined through PCWA flow studies (800–2,500 cfs) were available on this reach under impaired and unimpaired conditions.  The results are tabulated by water year type and are presented on Tables REC 4-23. 

In general, boating opportunities occurred more often under impaired conditions than under unimpaired conditions during all water year types.  In addition, under impaired conditions, boating opportunities were available for more months and later into the summer than would have occurred under unimpaired conditions.  In other words, operation of the MFP not only created whitewater boating opportunities in the peaking reach, it extended the whitewater boating season by 2 to 3 months, depending upon the type of water year.

· In critically dry water years, boating opportunities occurred about 1.8 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the three critically dry water years that were analyzed, an average of 83 boating days were available under impaired conditions when an average of 45 boating days would have been available under unimpaired conditions.  In general, operation of the MFP shifted boating opportunities that would have occurred in April and May into the summer.  It also provided boating opportunities in June, July, August, and September that would not have occurred under unimpaired conditions.  

· In dry water years, boating opportunities occurred 2.4 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four dry water years that were analyzed, an average of 119 boating days were available under impaired conditions when an average of 50 boating days would have been available under unimpaired conditions.  Again, operation of the MFP shifted some of the boating opportunities that would have occurred in April and May into the summer.  It also provided boating opportunities in July, August, and September that would not have occurred under unimpaired conditions.  

· In below normal water years, boating opportunities occurred 3.8 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four below normal water years that were analyzed, an average of 157 boating days were available under impaired conditions when an average of 41 boating days  would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred more often in April, May and June than would have occurred under unimpaired conditions.  In addition, boating opportunities were frequently available in July, August, and September, when no boating opportunities would have been available under unimpaired conditions.  

· In above normal water years, boating opportunities occurred about 4.7 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four above normal water years, an average of 155 days boating days were available under impaired conditions when an average of 33 boating days would have been available under unimpaired conditions.  Boating opportunities occurred more often in April, May, June, and July under impaired conditions than would have occurred under unimpaired conditions.  In addition, boating opportunities were frequently available in August and September, when no boating opportunities would have been available under unimpaired conditions.

· During the four wet water years, boating opportunities occurred about 3.7 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the wet water years, boating days were available on an average of 122 days under impaired conditions when an average of 33 boating days would have been available under unimpaired conditions.  Boating opportunities occurred more often in April, May, June, and July under impaired conditions than would have occurred under unimpaired conditions.  In addition, boating opportunities were frequently available in August and September, when no boating opportunities would have been available under unimpaired conditions.

Survey Results – Whitewater Boaters Intercepted at Ruck-a-Chucky Recreation Area

The REC 2 – Recreation Visitor Survey provided additional information about whitewater boating in the peaking reach.  The survey results are tabulated in Appendix O for reference.

A total of 219 survey respondents recreated in the peaking reach.  Of these, 33 people intercepted at Ruck-a-Chucky Recreation Area cited whitewater boating as their primary activity.  At least 12 of the 33 people were associated with a commercial rafting trip.  Accordingly, the results pertain to both commercial and private boaters.  The responses of these 33 people are summarized below.  

Arrival Time and Length of Stay

The majority of respondents (26 of 28 people) indicated that they arrived at the river at or before 10:00 AM.  All of these people were interviewed after 2:20 PM., meaning they had been at the river four or more hours by the time they were interviewed.  The survey instrument did not ask the respondent to identify which run they boated.  However, based on the arrival and interview times, it was assumed that all of these respondents put-in at Indian Bar Rafter Access and were intercepted at Ruck-a-Chucky Recreation Area after boating the river.  The remainder (2 people) arrived at the river between 10:00 AM and 2:00 PM or did not specify an arrival time (5 people).  These respondents did not provide enough information to determine whether they were taking out or putting in at Ruck-a-Chucky Recreation Area.

Eighteen of 29 respondents (62%) indicated that they planned to stay at the river more than 6 hours.  The remaining 11 respondents (38%) said they would stay 3–6 hours. 

Acceptability of Flow Related Factors

The survey participants were asked to rate various flow-related factors, including: availability of beach/useable areas; ability to enter/exit water; ability to stand or wade; ability to safely swim; and ability to safely cross.  The responses are summarized below:

· 100% (30 people) said that the availability of beach areas were either acceptable (86.7%) or somewhat acceptable (13.3%); 

· 100% (31 people) said that their ability to enter/exit the water was either acceptable (96.8%) or somewhat acceptable (3.2%);  

· 100% (31 people) said that their ability to stand or wade in the water was either acceptable (93.5%) or somewhat acceptable (6.5%);

· 100% (29 people) said that their ability to safely swim in the water was acceptable (100%); and

· 88.4% (29 people) said that their ability to safely cross the river was acceptable (89.7%) or somewhat acceptable (10.3%).  

Acceptability of Non-Flow Related Factors

The survey respondents were asked to rate various non-flow related factors, including: adequacy of put-ins/take-outs; adequacy of road access to river or stream; adequacy of trail access to river or stream; and adequacy of law enforcement.  Their responses are summarized below:

· 100% (30 people) said that the adequacy of the put-in/take-out was acceptable (93.3%) or somewhat acceptable (6.7%);  

· 96.6% (28 people) said that the road access to the stream was acceptable (82.8%) or somewhat acceptable (13.8%);

· 100% (28 people) said that the trail access to the stream was acceptable (96.4%) or somewhat acceptable (3.6%); and  

· 96.5% (27 people) said that the adequacy of law enforcement personnel was acceptable (78.6%) or somewhat acceptable (17.9%).  

Flow Perception

Most of the survey respondents (81.8%) arrived at the river before 10:00 AM.  Accordingly, most of the survey respondents would have experienced a change of flow, presuming they put-in at the Indian Bar Rafter Access.  However, boaters move with the water.  Therefore, they most likely would not actually perceive a change, unless they stopped somewhere along the run for an extended period of time.  This is evident in the survey responses.  The survey respondents were asked whether they perceived a change in the river/stream level during their visit.  A total of 31 responded to this question.  Of these, 7 (22.6%) said that they perceived a change in flow and 24 (77.4%) said they did not perceive a change in flow.

Survey respondents who indicated that they perceived a change in river flow were also asked whether the change in the river/stream level negatively affected their recreation experience.  Most of the respondents (6 of 7) said that they were not negatively affected by a change in flow.  

Recreation Experience

Survey participants were asked whether their recreation experience was negatively affected by crowding, other activities taking place, river/stream flow, or other factors.  

· 82.8% (24 of 29 people) said that they were not affected by crowding;

· 100% (28 people) said that they were not affected by other activities taking place; and

· 90.0% (27 of 30 people) said that their recreation experience was not affected by river or stream flow.

Overall Satisfaction

Survey participants were asked to rate their overall river/stream experience using a satisfaction scale.  A total of 31 boaters responded to this question.  All of the respondents stated that they were either very satisfied (87.1%) or satisfied (12.9%) with their overall river/stream experience.  

Mammoth Bar Run
This reach extends 7.1 miles from Ruck-Chucky Recreation Area (Greenwood) to Mammoth Bar.  The average gradient is 14.2 fpm.  The run is considered a Class II with long stretches of Class I pools and riffles. This run is typically used for family rafting, instructional boating, and group outings.  The Mammoth Bar Run may sometimes be boated in combination with the Murderer’s Bar Run located downstream, but according to California State Parks the Murderer’s Bar Run is rarely run in combination with the Mammoth Bar Run.  However, this requires a relatively difficult portage around a Class V rapid (Murderer’s Bar Rapid) which is located immediately downstream of the Mammoth Bar take-out.  

The Mammoth Bar Run is boated both commercially and privately.  However, it does not receive as much whitewater boating use as the Tunnel Chute Run described above. 

Commercial Whitewater Boating Use

To help manage commercial boating use, ASRA maintains commercial boating use records.  Commercial use on the Mammoth Bar Run in 2007 and 2008 was recorded by ASRA as follows: 

· 2007 – 336 customers; and

· 2008 – 243 customers.

Private Whitewater Boating Use

PCWA counted private boaters taking out at Ruck-a-Chucky Recreation Area from May 26 through September 27, 2007.  Ruck-a-Chucky Recreation Area is the put-in for the Mammoth Bar Run so people observed launching at Ruck-a-Chucky Recreation Area were presumed to have boated the Mammoth Bar Run.  Some boaters were observed continuing past Ruck-a-Chucky Recreation Area, meaning they boated both the Tunnel Chute Run and the Mammoth Bar Run.  Private boating use as derived through these counts is summarized below.  

	Run
	Weekdays
(86 days)
	Weekends
(36 days)
	Holidays
(3 days)
	Season
Total
(125 days)

	
	Avg. # people per day
	Total # people
	Avg. # people per day
	Total # people
	Avg. # people per day
	Total # people
	

	Mammoth Bar Run
	0.3
	26
	5.7
	205
	13.3
	40
	271

	Tunnel Chute Run + Mammoth Bar Run (excludes tubers)
	0.2
	17
	0.3
	11
	2
	6
	34


Flow Information

Real-time flow information is available from the Middle Fork American River Gage below Oxbow Powerhouse (USGS Gage No. 11433300).

Water released from Oxbow Powerhouse takes about 6 hours to reach the Ruck-a-Chucky Recreation Area put-in, assuming a base flow of 200 cfs and a peak flow of 1,000 cfs.  Therefore, boaters cannot typically put-in at Ruck-a-Chucky Recreation Area before about 1:00 PM.

Access/Shuttle

The put-in is located at Ruck-a-Chucky Recreation Area, which is also the take-out for the Tunnel Chute Run, described above.  
The take-out is at Mammoth Bar, a multi-use OHV area.  Support facilities include portable chemical toilets, picnic tables, a shade structure, and parking.  From Auburn, Mammoth Bar can be reached by taking Highway 49 south to “Old Foresthill Road” and then turning right on Mammoth Bar Road.  Descend on Mammoth Bar Road to the Mammoth Bar OHV area.  Parking is available on the cobble bar near the water.

Comparable Runs

The following runs were identified by the focus group as comparable to the Ruck-a-Chucky Recreation Area to Mammoth Bar run: 

· American River: Sunrise Avenue to Watt Avenue;

· South Fork American River: Coloma to Greenwood Creek;

· Mokelumne River: Electra to Middle Bar;

· Stanislaus River: Knight’s Ferry to Orange Blossom Bridge; and

· Yuba River: Englebright Dam to Parks Bar (Hwy 20).

Boatable Flow Ranges

The following table summarizes the boatable flow ranges for this reach identified in California Whitewater (Cassidy and Calhoun, 1988), on the California Creeks website (www.cacreeks.com), and by the focus group.  It also summarizes the acceptable flow ranges identified through PCWA’s whitewater flow studies.   

	Acceptable
Flow
	Flow Range (cfs)

	
	Published Information
	Focus
Group*
	PCWA
Flow
Studies

	
	Cassidy and Calhoun


	California Creeks

(Inflatable kayaks)
	California Creeks

(rafts)
	
	

	Minimum
	800
	400
	800 
	800
	500–600

	Optimum
	–
	–
	–
	1,000
	800–1,200

	Maximum
	2,000
	–
	2,000
	1,200
	1,500–2,500


*Note. According to the Focus Group, boating flows range between 800 and 1,200 cfs for kayaks, rafts, and canoes.  Any flow is suitable for more skilled boaters.  

This run is most suited for beginning hard-shell and inflatable kayakers.  These user-types participated in the 600 cfs flow study and indicated a minimum flow range of 500-600 cfs.  The hard-shell kayaker reported that he was “highly satisfied” with the 600 cfs flow.  Rafters who participated in the whitewater boating studies conducted on this reach indicated that 1,000 cfs is the minimum flow for rafts.  

The maximum boating flow was determined based on information developed through PCWA’s boating flow studies.  A flow of 2,500 cfs was determined to be the maximum boatable flow for both reaches.  It is not uncommon for an “easier” section of water to be boatable at higher  flows.

Additional information supporting the flow ranges determined through PCWA’s whitewater boating flow studies, including a list of study participants and their skill levels, is provided in Appendix Q.  

Boating Opportunities

The hydrologic data were analyzed to determine how often flows within the boatable flow range as determined through PCWA’s flow studies (500–2,500 cfs) were available on this reach under impaired and unimpaired conditions.  The results are tabulated by water year type and are presented on Table REC 4-24.  

In general, boating opportunities on this run occurred more often under impaired conditions than under unimpaired conditions, except during critically dry water years.  In addition, under impaired conditions, boating opportunities were available for more months and later into the summer than would have occurred under unimpaired conditions. 

· In critically dry water years, boating opportunities would have occurred about five times more often under unimpaired conditions than did occur under impaired conditions.  Specifically, during the three critically dry water years that were analyzed, an average of 12 boating days were available under impaired conditions when an average of 60 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred less often in April, May and June than would have occurred under unimpaired conditions, mainly due to decreased flows on the Middle Fork American River.  However, under impaired conditions, boating opportunities were available in July, August, and September, when none would have been available under unimpaired conditions.   

· In dry water years, boating opportunities occurred about 1.8 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four dry water years that were analyzed, an average of 108 boating days were available under impaired conditions when an average of 61 boating days would have been available under unimpaired conditions.  In general, operation of the MFP shifted boating opportunities that would have occurred in April and May into the summer.  It also provided boating opportunities in July, August, and September that would not have occurred under unimpaired conditions.  

· In below normal water years, boating opportunities occurred about 2.2 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four below normal water years that were analyzed, an average of 107 boating days were available under impaired conditions when an average of 48 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred much more often in April and May than would have occurred under unimpaired conditions.  In addition, boating opportunities were frequently available in July, August, and September, when no boating opportunities would have been available under unimpaired conditions.  

· In above normal water years boating opportunities occurred 3.8 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four above normal water years that were analyzed, an average of 155 boating days were available under impaired conditions when an average of 41 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred much more often in April, May, June, and July than would have occurred under unimpaired conditions.  In addition, boating opportunities were frequently available in August and September, when no boating opportunities would have been available under unimpaired conditions.

· In wet water years boating opportunities occurred 2.5 times more often under impaired conditions than would have occurred under unimpaired conditions.  More boating opportunities were available under impaired conditions in April, May, and July.  Specifically, during the four wet water years that were analyzed, an average of 109 boating days were available under impaired conditions when an average of 44 boating days would have been available under unimpaired conditions.  Under impaired conditions, many more boating opportunities were available in August than would have occurred under unimpaired conditions.  In addition, under impaired conditions, boating opportunities were available in September when none would have occurred under unimpaired conditions.

Murderer’s Bar Run

This run extends 2.2 miles from Mammoth Bar to the Confluence with the North Fork American River.  The average gradient is 31.9 fpm.  The focus group considered this run Class II/III, with 1 portage around Murderer’s Bar Rapid and a Class III/IV rapid located just upstream of the Confluence.  Murderer’s Bar rapid is a Class V rapid, located immediately downstream of the Mammoth Bar put-in.  A user-created trail provides a portage route around Murderer’s Bar rapid.  However, this trail is undesirable due to the rocky, uneven terrain, and the presence of poison oak. 

Commercial Whitewater Boating Use

According to the Middle Fork American River 2006 Class IV Concessions Contract – Whitewater Operations Additional Requirements (California State Parks, 2006), this run may be run commercially.  However, commercial groups may not take out at the Confluence before 4:00 PM.  According to the focus group participants, this reach is not typically run commercially due to the portage around Murderer’s Bar Rapid, and the limited availability of parking in the Confluence area.

Private Whitewater Boating Use

This run is boated by private boaters, but no use data is available.  Anecdotal information indicates it is boated less frequently than the Mammoth Bar Run, mainly due to the portage around Murderer’s Bar Rapid and the short length of the run.  

Flow Information

Real-time flow information is available from the Middle Fork American River Gage below Oxbow Powerhouse (USGS Gage No. 11433300).  

Water released from Oxbow PH takes about 9 hours to reach the Mammoth Bar put-in, assuming a base flow of 200 cfs and a peak flow of 1,000 cfs.  Therefore, boaters cannot typically put-in before about 4:00 PM.

Access/Shuttle

The put-in is located at Mammoth Bar Recreation Area, which is also the take-out for the Mammoth Bar Run, described above.  
The take-out is located at the confluence of the North and Middle Forks of the American Rivers.  The take-out is on river right just upstream from the Old Foresthill Road Bridge.  An alternative take-out is available downstream of the bridge, just past the confluence.  Portable chemical toilets and a limited amount of parking are available at both locations.  From Auburn, the Confluence can be reached via taking Highway 49 south to Old Foresthill Road.

Comparable Runs

The following runs were discussed by the focus group as comparable to the Murderer’s Bar Run: 

· American River: Sunrise Avenue to Watt Avenue;

· South Fork American River: Coloma to Greenwood Creek;

· Mokelumne River: Electra to Middle Bar;

· Stanislaus River: Knight’s Ferry to Orange Blossom Bridge; and

· Yuba River: Englebright Dam to Parks Bar (Hwy 20).

Note that these comparisons exclude Murderer’s Bar Rapid and assume that boaters portage around this rapid.

Boatable Flow Ranges

The following table summarizes the boatable flow ranges for this reach identified in California Whitewater (Cassidy and Calhoun, 1988), on the California Creeks website (www.cacreeks.com), and by the focus group.  With the concurrence of the REC TWG, PCWA did not conduct an on-the-water flow study on this reach because: (1) the run is very short (about 2 miles); (2) the presence of Murderer’s Bar rapid dissuades use of this run; and (3) the boating characteristics and flow requirements are similar to the reach immediately upstream.  Accordingly, the flow range identified under the “PCWA Flow Studies” column in the table below is the same as the range identified for the Ruck-a-Chucky Recreation Area to Mammoth Bar run, described above.

	Acceptable
Flow
	Flow Range (cfs)

	
	Published
Information
	Focus
Group
	PCWA
Flow
Studies

	
	Cassidy and Calhoun
	
	

	Minimum
	800
	400
	500–600

	Optimum
	–
	800–1,200
	800–1,200

	Maximum
	2,000
	15,000
	1,500–2,500


Boating Opportunities

The hydrologic data were analyzed to determine how often flows within the boatable flow range (500–2,500 cfs) were available on this reach under impaired and unimpaired conditions.  The results are tabulated by water year type and are presented on Table REC 4-25.  

In general, boating opportunities occurred more often under impaired conditions than under unimpaired conditions, except during critically dry water years.  In addition, under impaired conditions, boating opportunities were available for more months and later into the summer than would have occurred under unimpaired conditions.  The results are very similar to the Mammoth Bar run located immediately upstream.  Any differences are related to flow timing.  Accordingly, the Murderer’s Bar run can be considered an extension of the Mammoth Bar Run.

· In critically dry water years, boating opportunities would have occurred about 3.0 times more often under unimpaired conditions than did occur under impaired conditions.  Specifically, during the three critically dry water years that were analyzed, an average of 20 boating days were available under impaired conditions when an average of 60 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred less often in April and May than would have occurred under unimpaired conditions, mainly due to decreased flows on the Middle Fork American River.  In June, there were slightly more boating opportunities available under unimpaired conditions than would have occurred under unimpaired conditions.  Under impaired conditions, boating opportunities were available in July, August, and September, when none would have been available under unimpaired conditions.   

· In dry water years, boating opportunities occurred about 1.8 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four dry water years that were analyzed, an average of 111 boating days were available under impaired conditions when an average of 61 boating days would have been available under unimpaired conditions.  In general, operation of the MFP shifted boating opportunities that would have normally occurred in April and May into the summer.  It also provided boating opportunities in July, August, and September that would not have occurred under unimpaired conditions.  

· In below normal water years, boating opportunities occurred about 2.5 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four below normal water years that were analyzed, an average of 120 boating days were available under impaired conditions when an average of 48 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred much more often in April and May than would have occurred under unimpaired conditions, and about the same amount of time in June.  Under impaired conditions, boating opportunities were frequently available in July, August, and September, when few or no boating opportunities would have been available under unimpaired conditions.  

· In above normal water years boating opportunities occurred 3.7 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four above normal water years that were analyzed, an average of 154 boating days were available under impaired conditions when an average of 41 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred much more often in April, May, June, and July than would have occurred under unimpaired conditions.  In addition, boating opportunities were frequently available in August and September, when no boating opportunities would have been available under unimpaired conditions.

· In wet water years boating opportunities occurred 2.6 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four wet water years that were analyzed, an average of 116 boating days were available under impaired conditions when an average of 44 boating days would have been available under unimpaired conditions.  More boating opportunities were available under impaired conditions in April, May, June, July and August.  In addition, boating opportunities were available in September when none would have occurred under unimpaired conditions.

Confluence Run 

This reach extends 5.3 miles from the Confluence to Oregon Bar.  The average gradient is 16 fpm.  This run was rated a Class II+ by whitewater boating study team participants.  The study team included individuals with a variety of skills using different types of watercraft.  

Prior to 2008, a portion of North Fork American River below the confluence was dewatered because the river was routed through a tunnel around the former Auburn Dam site.  Accordingly, whitewater boating was not allowed on the North Fork American River downstream of the confluence.  In 2008, the USBOR and closed the Auburn Dam diversion tunnel and restored the previously dewatered section of the North Fork American River to its natural channel.  Concurrently, the USBOR and PCWA constructed two new river access points in the vicinity of the former Auburn Dam site, one referred to as the Birdsall Access and the other referred to as the Oregon Bar Access (Map REC 4-2).  With the river restored and access improved, the North Fork American River downstream of the confluence is now open to whitewater boating. 

The river restoration project was conducted concurrent with the construction of PCWA’s American River Pump Station, which is located upstream of the Birsdall Access, near the former Auburn Dam site.  The pump station is located on river right (looking downstream).  The river channel in the adjacent to the pump station was configured to include an “intake channel” and a “main channel”, separated by a concrete wall.  A screened intake at the bottom of the intake channel allows PCWA to draw water through the pump station.  The main channel was constructed to allow for safe passage by boaters.  The main passage includes a series of hydraulic features that are attractive to whitewater boaters.  Test boaters rated the hydraulics in the channel as Class II+/III, which is consistent with the ratings provided by the boaters who participated in the relicensing boating studies.  The test boaters rated the intake channel as class III (slightly more difficult than the main channel).  

Commercial Boating Use

To date, State Parks has not permitted commercial boating on the Confluence Run, mainly because a portion of the river channel was dry.  Accordingly, commercial use data is not available for this run. Commercial boating use is currently not permitted on the North Fork of the American River downstream of the Confluence.  However, future commercial whitewater use on this reach will be determined in the ongoing General Plan/Resource Management Plan being prepared for Auburn SRA. According to California State Parks, it is likely that some form of commercial use will be permitted on this reach in the future (USDA-FS/CSP (October 15, 2009).  However, by letter dated May 11, 2010, California State Parks notified stakeholders that the GP/IRMP process has been suspended indefinitely at the request of the USBOR.  

Private Boating Use

As of 2008, the Confluence Run can be boated by private boaters.  However, no whitewater boating use data is available.  PCWA did not conduct counts along this run because this run was closed in 2007 when PCWA conducted boating counts as part of the REC 4 – TSP.

Flow Information

Flow in this reach is contributed by the Middle Fork American River and the North Fork American River.  Real-time flow information is also available from the Middle Fork American River Gage below Oxbow.  Real time flow information for the North Fork American River is available from the North Fork American River below North Fork Dam gage (NFD).  The flow data from both of these gages must be added together to determine the total flow in the river below the confluence.

Water released from Oxbow Powerhouse takes about 10 hours to reach the confluence of the Middle Fork and North Fork American Rivers, assuming a base flow of 200 cfs and a peak flow of 1,000 cfs.  Therefore, water released from Oxbow Powerhouse does not typically reach the put-in until about 5:00 PM.

Access/Shuttle

The put-in is located at the confluence of the Middle Fork and North Fork American Rivers, which is also the take-out for the Murderer’s Bar run described above.  

Boaters can take-out at either the Birdsall Access or the Oregon Bar Access, both of which are located in the China Bar Recreation Area.  The recreation area is located in Auburn and can be reached from Maidu Drive.  During the weekdays, vehicle access is prohibited by a locked gate at the entrance to the China Bar Recreation Area.  The gate is open on the weekends.  In 2008, a fee of $5.00 was required for parking. The parking fee was recently raised to $10.00 per vehicle. 

After passing through the kiosk area, visitors drive down a 1¼-mile long paved road to a large, paved parking area, which is sometimes referred to as the “Batch Plant Parking Area”.  The parking area is striped with stalls for 50 vehicles and handicapped parking.  Vault toilets are available at the parking area.

From the parking area, unpaved roads provide access to two access points on the river, the Birdsall Access and the Oregon Bar Access.  The Birdsall access is located about ¾-mile from the parking area and includes a boat ramp that can be used for launching boats that can be carried by hand.  The ramp is not designed for launching of trailered boats.  It is possible to drive a vehicle from the parking area to the Birdsall Access to load and unload gear, but in 2008 parking at Birdsall was prohibited by all except persons with disabilities.  During the 2009 summer season, State Parks did allow parking down near the river at the Birdsall Access. This access point has a small parking area immediately above the put-in/take-out location which was made available to all users and not just for accessible parking. According to State Parks, this practice will likely continue until use numbers increase to make use of this parking infeasible. 

The Oregon Bar Access is located almost one mile from the parking area.  A road connects the parking area to the Oregon Bar Access, but a locked gate located about 600 feet from the river prohibits vehicular access to the river.  There is no boat ramp at Oregon Bar and taking-out at requires scrambling up a relatively steep bank, and then hiking uphill  600 feet to a loading area located behind the locked gate.  Accordingly, taking out at Oregon Bar requires more effort than taking out at the Birdsall Access but enables boaters to experience a couple of more rapids between Birdsall and Oregon Bar.  

For the majority of boaters, the distance between the river and the entrance gate is too far to comfortably carry a boat (raft or kayak) and gear.  Therefore, the locked gate at the entrance limits boating on the Confluence Run to the weekends for boaters who wish to take out at the China Bar Recreation Area. 

Alternatively, boaters can take out 4.4 miles downstream at Rattlesnake Bar, located in the Folsom Lake SRA. Taking out at Rattlesnake Bar may require a long flat water paddle, depending on the elevation of Folsom Reservoir (see Map REC 4-2). 

Comparable Runs

The following runs were identified by the focus group as comparable to the Confluence Run: 

· South Fork American River: Coloma to Greenwood Creek;

· Mokelumne River: Electra to Middle Bar;

· Stanislaus River: Knight’s Ferry to Orange Blossom Bridge;

· Yuba River: Englebright Dam to Parks Bar (Hwy 20); and

· Cache Creek: Below Boy Scout Camp.

Boatable Flow Ranges

The following table summarizes the boatable flow ranges for this run as identified by California Creeks (www.cacreeks.com), the focus group, and through PCWA’s whitewater flow studies.  

	Acceptable
Flow
	Flow Range (cfs)

	
	Published Information
	Focus
Group
	PCWA
Flow Studies

	
	California Creeks

(Rafts & kayaks)
	
	

	Minimum
	300
	300
	350–600

	Optimum
	
	600–3,000
	800–1,500

	Maximum
	2000*
	15,000
	1,700–2,500

	*California Creeks indicates this run is Class III above 2,000 cfs


Additional information supporting the flow ranges determined through PCWA’s whitewater boating flow studies is provided in Appendix Q.  As indicated, the study team identified a boatable flow range of 320 – 2,500 cfs.  The broad boatable flow range is indicative of the types of craft, and user skill-level that would typically run this reach.  The wide flow range further underscores the potential variability in user-types. This run is certainly boatable at higher flows by more skilled boaters, in appropriate watercraft.  However, a flow of 2,500 cfs is appropriate for the general whitewater boater that would use this reach (e.g. class II/III level).  This run may also be attractive to inner tubers, but inner tubers were not considered in the whitewater boating studies. 

Boating Opportunities

The hydrologic data were analyzed to determine how often flows within the boatable flow range as determined through PCWA’s flow study (350–2,500 cfs) were available on this reach under impaired and unimpaired conditions.  The results are tabulated by water year type and are presented on Table REC 4-26.  

In general, boating opportunities occurred more often under impaired conditions than under unimpaired conditions in all water year types.  In addition, under impaired conditions, boating opportunities were available for more months and later into the summer than would have occurred under unimpaired conditions.  Under unimpaired conditions, flows would have often fallen below the boatable range by July or August, depending upon the water year.  Under impaired conditions, boating flows were available throughout the entire summer.  

In general, the number of boating opportunities on the Confluence Run declines in wetter water years.  This is because the North Fork American River is uncontrolled and in wetter water years, flows often exceed the upper end of the boating range in April, May and June, due to spring run off.  Operation of the MFP reduces the contribution of flow from the Middle Fork American River, which results in increased boating opportunities on the Confluence Run, especially in April and May.  Ironically, the highest number of boating opportunities were available in dry water years under both impaired and unimpaired conditions.

· In critically dry water years, boating opportunities occurred about 1.3 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the three critically dry water years that were analyzed, an average of 83 boating days were available under impaired conditions when an average of 66 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities were available in all of the months analyzed, with most available in April.  Under unimpaired conditions, boating opportunities would have been available in April, May and June, but not in July, August or September.  

· In dry water years, boating opportunities occurred about 2.7 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four dry water years that were analyzed, an average of 141 boating days were available under impaired conditions when an average of 53 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred in all of the months analyzed.  Under unimpaired conditions, boating opportunities would have been available in April, May, and June of all of the dry water years, and in July of some dry water years.  In general, operation of the MFP increased the number of boating days in all of the months analyzed.  It also provided boating opportunities in August and September that would not have occurred under unimpaired conditions.  

· In below normal water years, boating opportunities occurred about 2.0 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four below normal water years that were analyzed, an average of 102 boating days were available under impaired conditions when an average of 52 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities occurred in all of the months analyzed except July of 2002 and May of 2003.  Under unimpaired conditions, boating opportunities would have been available in April, May, June, occasionally in July and September, but never in August. 

· In above normal water years boating opportunities occurred 2.2 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four above normal water years that were analyzed, an average of 100 boating days were available under impaired conditions when an average of 46 boating days would have been available under unimpaired conditions.  In above normal water years, the influence of natural flows in the North Fork American River is particularly evident.  For example, under unimpaired conditions, boating opportunities would have been available in June and July, but only rarely in April and May.  This is because flow in the North Fork American River combined with natural flow from the Middle Fork American River and its tributaries would have been above the boatable range.  During above normal water years, the MFP reduces the contribution of water from the Middle Fork American River, which brings flows down into the boatable range.  This pattern is also evident in wet water years.  

· In wet water years, boating opportunities occurred about 1.7 times more often under impaired conditions than would have occurred under unimpaired conditions.  Specifically, during the four wet water years that were analyzed, an average of 97 boating days were available under impaired conditions when an average of 58 boating days would have been available under unimpaired conditions.  Under impaired conditions, boating opportunities were available most often in July and August.  Boating opportunities were available less often in April, May and June of wet water years than in an above normal water year, mainly because flows were above the boating range.  

6.5 Angling 

The REC 4 – TSP included a study element that focused on developing information about whitewater boating in the bypass and peaking reaches.  This study element included two primary tasks as follows:

· Implement structured group interviews (Focus Group Session); and

· Conduct angling flow studies.

This results section is not organized according to these specific tasks.  Instead, all of the information developed through these efforts was combined to provide a more cohesive description of the angling opportunities on the bypass and peaking reaches.   A complete set of the notes that were captured during the May 20, 2008 and March 4, 2010 Angler Focus Group sessions is included in Appendix J for reference.  

6.5.1 Bypass Reaches

The Angler Focus Group participants identified and characterized fishing opportunities on the Rubicon River, Long Canyon Creek, Duncan Creek, and the Middle Fork American River from French Meadows Reservoir to Middle Fork Interbay.  The anglers present at the May 20, 2008 Focus Group Session did not have any experience fishing on the Middle Fork American River between Middle Fork Interbay and Ralston Afterbay.  As such, this reach was not discussed.  

Popular fishing areas and access point identified by the focus group participants are shown on Map REC 4-14 for reference.  As indicated, fishing along the bypass reaches is concentrated near areas where roads and trails provide access to the river.  According to the May 20, 2008 focus group participants, angling use decreases the further one travels from the access point.  Families with children tend to stay near the access points.  More experienced anglers hike and wade upstream and downstream from the access points.  

The May 20, 2008 Angler Focus Group notes do not reflect specific flow-related concerns or issues on the bypass reaches, including the Rubicon River.  The May 20, 2008 Angler Focus Group participants reported that flows on the bypass reaches are typically conducive to wading and fording in the summertime when the area is accessible (e.g., the roads are no longer closed due to snow and spring run-off has receded.) Therefore, flow studies on the bypass reaches were deemed unnecessary.  Flow conditions on the bypass reaches are discussed in the hydrology section of this report (Section 6.1.1).

Comments provided by the anglers present at the May 20, 2008 Angler Focus Group session indicate that lower flows allow easier wading and fording in the river channel, and movement upstream and downstream through the channel. Though the notes do not mention a preference for wading versus fishing from the bank in any of the reaches, anglers may focus on wading due to steep and rugged banks as well as the presence of vegetation that may hinder casting. 

Information later provided by Mr. Carnazzo in a letter dated January 18, 2010, indicates that some of the best fishing occurs in situations where the flows are higher than normal summer flows, where there is some color to the water and the larger fish are most inclined feed. Mr. Carnazzo’s letter is provided in Appendix J for reference.

Specific fishing areas, access points, and flow-related comments identified by the anglers present at the May 20, 2008 Angler Focus Group session are summarized below, by reach, augmented by information provided by the Foothills Water Network (FWN) in a letter dated September 22, 2009.  Additional information developed during a second Angler Focus Group Session conducted on March 4, 2010 is included in Appendix J.  

Middle Fork American River – French Meadows Dam to Middle Fork Interbay

Access

· Anglers generally fish the area immediately below the French Meadows Dam (LL Anderson Dam) and about 1-mile downstream from dam.  Areas further downstream can be accessed by wet wading or hiking along the bank when the flows are low.  

· The area immediately below French Meadows Dam is accessible by trail and unimproved roads.  

· Anglers also fish in the vicinity of Middle Fork Interbay.  This area upstream of Middle Fork Interbay is difficult to access due to fencing around Project facilities.  The area downstream of Middle Fork Interbay can be accessed on foot, but access is difficult due to the steep terrain.  

Flow

· If planning to wet wade, anglers have to time their fishing excursions so that they are not there when flows are too high to wet wade (e.g., after spring run off period).  At flows that are too high to wade, anglers need space on the banks to hike and cast.  Vegetation may hinder angling from the bank. 

Rubicon River – Hell Hole Dam to Ellicott Bridge

Access

· The north side of the river can be accessed from Hunters Trail, which parallels nearly the entire reach from Hell Hole Dam to Ellicott Bridge. This is a “well maintained” backpacking trail. 

· The south side of the river is accessible using Parsley Bar Trail, Deer Creek Trail and South Fork Trail.  However, Deer Creek trail is difficult to find.  

· This reach can also be accessed by hiking and wading upstream from Ellicott Bridge.

Flow

· Typical summer flows are easy to fish.  

· Flows have usually decreased to levels that are conducive to fishing by the time the area is accessible.  

· Difficult to fish when flows are high because it is challenging, if not impossible, to cross the stream to fish upstream and downstream.  This typically occurs during the spring runoff when tributary in-flows are high.

Rubicon River – Ellicott Bridge to Ralston Afterbay

Access

· The Rubicon River from Ellicott Bridge downstream to about RM 18 can be accessed from Ellicott Bridge, Slide Point Trail, and Lawyer Trail, which are accessible via FR 2. One of the anglers present at the May 20, 2008 Angler Focus Group session reported accessing the river at the Lawyer Trail and fishing upstream to Ellicott Bridge.  Another angler accessed the river from the Lawyer Trail and fished downstream.

· The area between RM 18 and RM 6 is virtually inaccessible.  

· The area downstream of RM 6 can be access via the Nevada Point Trial.  One angler present at the May 20, 2008 Angler Focus Group session reported that he accesses the river from the Nevada Point Trail and fishes upstream.

· Then anglers present at the May 20, 2008 Angler Focus Group meeting indicated that the area near Long Canyon confluence is accessible from the north via 14N25G and from the south via road 13N66.  However, according to the Forest Service, these roads are no longer open to motor vehicle use all the way down to the river.  

· Anglers also fish the Rubicon River upstream of Ralston Powerhouse.

Flow

· Standard summer time flow is easy to fish.  

· Flows have usually decreased to levels that are conducive to fishing by the time the area is accessible. 

· The Rubicon River from Ellicott Bridge to Ralston Afterbay has water when other streams may not. 

· Difficult to fish when flows are high because it is challenging, if not impossible, to cross the stream to fish upstream and downstream.  This typically occurs during the spring runoff when tributary in-flows are high.

Duncan Creek – Duncan Creek Diversion Dam to Middle Fork American River Confluence

Access

· This reach can be accessed where Mosquito Ridge Road (FR 96) crosses Duncan Creek and from the Duncan Creek Diversion Access Road.  Snow on Mosquito Ridge Road limits access by passenger vehicles – specifically pickup trucks, SUVs or cars during the late fall, winter, and early spring.

· Most of the lower portion of this reach is virtually inaccessible either due to a lack of roads or trails, or very steep and rugged terrain.

· According to the USDA-FS, there are numerous non-system foot trails into Duncan Creek between the bridge on Mosquito Ridge Road (FR 96) and the confluence.  These access points were not identified by the focus group participants but, according to the USDA-FS, are used for stream-based recreation.

Flow

· No problem fishing or wading under typical summer flows.

· Anglers mainly fish from banks and typically do not wade in the stream.

· The May 20, 2008 Angler Focus Group notes indicate that “anglers report smaller fish than Rubicon River. Duncan Creek is a spring fishery because after that it warms up too much and the fish get spooked.”

North and South Fork Long Canyon Creeks and Long Canyon Creek

Access

· These creeks are accessible via Forest Route 2, Forest Road 14N25, at Ramsey Crossing and via Buckeye Flat Road (unpaved).  Forest Road 14N25G also provides access to the confluence of the Rubicon River and Long Canyon Creek.  However, 14N25G is not open to motor vehicle use down to the Rubicon River.  Therefore, anglers must walk approximately 1.5 miles to the river or out of the river canyon.

· Anglers mainly access Long Canyon from dispersed camping areas.

· Access is constrained by snow.

Flow

· The availability of usable instream fishing areas, variety of fishing areas, ability to fish from the streambank, walk the shoreline, and to stand, wade or cross the stream are adequate.

· Flow is fairly stable.  The flows decrease during the summer but the creek is fishable. 

6.5.2 Peaking Reach

The May 20, 2008 Angler Focus Group participants identified and characterized fishing opportunities on the peaking reach.  The peaking reach was discussed as two sections: Oxbow Powerhouse to Ruck-a-Chucky Recreation Area and Ruck-a-Chucky Recreation Area to Oregon Bar Access. According to anglers present at the May 20, 2008 Angler Focus Group Session, fishing in the peaking reach is “not great but close to town.”

Specific fishing areas, access points, and flow-related comments identified by the anglers present at the May 20, 2008 Angler Focus Group session are summarized below, by reach, augmented by information provided by the FWN in a letter dated September 22, 2009.  Additional information developed during a second Angler Focus Group Session conducted on March 4, 2010 is included in Appendix J.

Popular Fishing Areas and Access Points

Popular fishing areas and access points identified by the focus group participants are shown on Map REC 4-15.  As indicated, fishing along the peaking reach is concentrated near areas where roads and trails provide access to the river.   Relative to the bypass reaches, the peaking reach is more accessible, except where private property precludes use by the general public.  Land ownership is shown on Map REC 4-15.  Specific fishing areas and access points identified by the Angler Focus Group participants are summarized below.  The discussion is organized by the reaches discussed during the May 20, 2008 Angler Focus Group session.  The peaking reach was divided into two sections for discussion and documentation purposes only.  The division is not based on any geomorphic feature, habitat, or any other physical characteristic.  

Middle Fork American River – Oxbow Powerhouse to Ruck-a-Chucky Recreation Area

· The area immediately below Oxbow Powerhouse is accessible from the Indian Bar Rafter Access.

· The area around Horseshoe Bend is largely private property and accessible via a gated private road that provides access to the Horseshoe Bar Fish and Game Preserve (HBP).  It is PCWA’s understanding that  the HBP is not open to the general public. However, the HBP allows the public to access their property by invitation. The location of the HBP is shown on Map REC 4-15.

· The mid-portion of this reach is accessible via the Cock Robin Trail, which terminates at Fords Bar.  Fords Bar can also be accessed via Todd Valley Road (gated).

· The lower portion of this reach is accessible via Drivers Flat Road and Sliger Mine Road.  

· Overall, public fishing in the peaking reach is somewhat limited due to the long distances between public access points, and alternating segments of public and private land.  

· Anglers primarily use roads to access this reach.  Access is poor for private boat fishing and for anglers who want to do a multi-day trip.  Drivers Flat Road is gated at Ruck-a-Chucky Recreation Area, which means that anglers cannot take a boat or gear out above Ruck-a-Chucky Rapid.  This results in a difficult portage around Ruck-a-Chucky Rapid.

· It is PCWA’s understanding that there are currently at least two commercial rafting/angling outfitters that offer multi-day drift boating and rafting trips down the Middle Fork American River starting at Oxbow and ending at China Bar Recreation Area. (Reference?)

Middle Fork American River and North Fork American River – Ruck-a-Chucky Recreation Area to Oregon Bar Access

· The upper portion of this reach is accessible from the north via Drivers Flat Road and from the south from Sliger Mine Road.  

· The mid-portions of this reach are accessible from the north via a gated road that leads to Poverty Bar and from Mammoth Bar Road.  From the south the area is accessible via Quarry Trail, the American River Trail and various other trails maintained by ASRA.  

· The Confluence area is accessible via Highway 49.  The area upstream and downstream of the Confluence can be accessed via the Quarry Trail, the WST, and by walking along the river banks.

· The lower portion of this reach is accessible via roads and trails in the China Bar Recreation Area.  However, this area is closed during the weekdays, which limits most use by anglers to weekends.

· The focus group participants reported that all methods of fishing occur between Mammoth Bar and the Confluence, and that fishing along this reach “is pretty good from a boat.”

· The lower portion of this reach may also be accessed from Rattlesnake Bar, which is within the Folsom Lake State Recreation Area (SRA), 4.4 miles downstream of the Oregon Bar Access point.  According to comments provided by the FWN, when the China Bar Recreation Area is closed, and Folsom Reservoir is low, anglers can wade upstream from Rattlesnake Bar and fish the area near China Bar. 

Flow-Related Effects on Fishibility

Two flow-related concerns were expressed by the focus group: (1) high flows make it difficult to cross the river and to move up and down the river; and (2) anglers may be stranded when flows increase during ramping.  This second concern is the primary safety concern for anglers in the peaking reach, according to focus group participants. Otherwise, the focus group participants reported that fishing quality is generally good at all flow levels in the peaking reach.  

The primary flow-related effect on fishing in the peaking reach reported by the focus group participants is associated with ramping.  Specifically, fishing quality and success reportedly decline for about 2-hours during the ramping period and for about one hour after ramping.  Based on this information, PCWA addressed flow-related fishing issues in the peaking reach by analyzing ramping conditions.  The results of the ramping analysis are discussed in the following subsection.
Ramping Analysis

The objective of the ramping analysis was to determine the average number of hours per day ramping occurs.  For the purposes of this analysis, ramping was defined as a change of flow of 40 cfs/15 minutes as measured at the Middle Fork American River Gage below Oxbow Powerhouse.  In addition, a day was defined at the 12-hour period between 7:00 AM and 7:00 PM.  The ramping analysis results are presented on Table REC 4-27, by water year type and by month.  Plots showing the average number days and hours ramping occurred are presented on Figure REC 4-27, by water year type.  

The following general patterns are evident in the summary tables and hydrographs.

· The average number of ramping days is lowest in October.  Ramping occurs less frequently in October because the MFP is typically shut down for maintenance.  During the maintenance outage, flows in the peaking reach are reduced to 100–200 cfs and are relatively stable.

· As indicated on Table REC 4-27, the total number of hours per day that ramping occurred did not exceed an average of four hours per day and generally ranged from an average of about 1.5 to two hours per day. 

· The number of hours per day that ramping occurs is generally highest during critically dry and dry water years and decreases as water years become wetter.  This primarily occurs because the base flow is lower during drier water years and increases as water years become wetter.  For example, during dry water years, base flows are relatively low so a longer period of time is needed to ramp from base flow to peak flow.  Conversely, during wetter water years, base flow is relatively high so the amount of time needed to ramp from base flow to peak flow is shorter.  

The ramping analysis results are discussed in more detail below, by water year type.

Critically Dry Water Years

· The average number of days that ramping occurred while flows were less than 2,000 cfs ranged from 7.3 days in October to 28.7 days in July.  The low number of days in October is due to the maintenance outage.   

· The average number of hours per day that ramping occurred ranged from 1.2 hours/day in March and April to 2.8 hours/day in September and November.  

Dry Water Years

· The average number of days that ramping occurred while flows were less than 2,000 cfs ranged from 7.8 days in October to 26.5 days in June.  The low number of days in October is due to the maintenance outage.  

· The average number of hours per day that ramping occurred ranged from 0.9 hours/day in January to 2.3 hours/day in November.  

Below Normal Water Years

· The average number of days that ramping occurred while flows were less than 2,000 cfs ranged from 11.8 days in October to 29.8 days in August.  The low number of days in October is due to the maintenance outage.  

· The average number of hours per day that ramping occurred ranged from 1.1 hours/day in March to 2.1 hours/day in July.  

Above Normal Water Years

· The average number of days that ramping occurred while flows were less than 2,000 cfs ranged from 12.5 days in February to 25.5 days in November.  The maintenance outage is obvious on the hydrograph (Figure REC 4-27) but February had a fewer number of ramping days.

· The average number of hours per day that ramping occurred ranged from 1.2 hours/day in June to 2.1 hours/day in December.  

Wet Water Years

· The average number of days that ramping occurred while flows were less than 2,000 cfs ranged from 2.5 days in October to 18.8 days in July.  The low number of days in October is due to the maintenance outage.  

· The average number of hours per day that ramping occurred ranged from 0.8 hours/day in February and December to 2.2 hours/day in September. 

6.6 Mining

Mining in the MFP Watershed is related to the geologic conditions, which are described in detail in the Geology and Soils Section of SD F of PCWA’s PAD (PCWA 2007).  In general, the Middle Fork American River, and to a lesser extent, the Rubicon River, were once highly productive placer gold mining areas, particularly in the area immediately upstream and downstream of Ralston Afterbay (CDMG 1970).  Placer mining, which generally involves the extraction of unconsolidated materials (e.g., sand and gravel) containing gold or other minerals, continues along these two rivers today.  Many parcels along the Middle Fork American River upstream of Ralston Afterbay, on Duncan Creek, and on Long Canyon Creek are claimed, which suggests that placer mining occurs along these reaches.  However, relative to the area around Ralston Afterbay, mining is probably less common due to the lack of good access, except along the South Fork of Long Canyon Creek and portions of Long Canyon Creek, where Forest Roads provide relatively good access to the stream channels. 

Until 2009, motorized vacuum and suction dredging occurred along the bypass and peaking reaches.  However, suction dredging was recently banned on all rivers, streams and lakes in California per Senate Bill 670, which Governor Schwarzenegger signed in to law on August 6, 2009.  This ban will remain in effect until the California Department of Fish and Game (CDFG) completes an environmental review of its vacuum and suction dredge equipment regulations and develops new regulations.  

In general, gold panners and dredgers prefer lower flows so that they can work areas lower in the channel, where gold accumulates due to its density.  Dredging usually requires having someone in the water to operate a suction hose and high flows make this job difficult, if not impossible.  Furthermore, high flows make it difficult to tie off and stabilize the dredge platform.  

6.6.1 Bypass Reaches

The bypass reaches primarily bisect land managed by the USDA-FS.  Certain protected areas are withdrawn from mineral location and entry.  In general, protected areas include, Wilderness Areas, Wild and Scenic Rivers, Research Natural Areas, and Special Interest Areas.  In addition, capital investment projects such as power projects, major recreation areas, and USDA-FS administrative sites are routinely withdrawn from mineral entry (USDA-FS 1988).    

All of the bypass reaches are open to mining provided they are properly claimed and the activity is authorized and complies with Forest Service regulations.  Mining of mineral materials such as gravel, landscape rock, etc. are controlled by conditions of an authorization.  Suction dredging is currently not allowed pursuant to SB 670.

Mining Observations on the Bypass Reaches

Placer mining, including panning, sluicing, and dredging, was observed by aquatic and/or recreation study crews in 2007 and 2008 in the following areas located along the bypass reaches:  

· Duncan Creek downstream of Forest Road 96.57;

· Middle Fork American River immediately below French Meadows Reservoir Dam;

· Middle Fork American River immediately below Middle Fork Interbay;

· North Fork Long Canyon downstream of FR 2;

· Long Canyon near Ramsey Crossing; and

· Long Canyon near the footbridge located downstream of Ramsey Crossing.

Existing Mining Claims on the Bypass Reaches

A query of the BLM’s LR2000 data base and Public Status Reports resulted in the following information regarding patented and unpatented claims along the bypass reaches.  The BLM’s LR2000 data base was queried on December 22, 2008 and was used to identify the active unpatented mining claims located within the bypass reaches.  The BLMs Public Status Reports were queried on December 24, 2008 and were used to identify patented mining claims.  The information presented below and in the associated tables represents the best information available on the dates the databases were queried.  

· The BLM’s LR 2000 data base indicates that there are a total of 70 unpatented mining claims located within the sections bisected by the bypass reaches.  Of these, 61 (87%) are placer claims and nine are lode claims. 

· The BLM’s Public Status Reports indicate that there are three patented claims totaling 1961.4 acres located within the sections bisected by the bypass reaches.  

Table REC 4-28 provides a summary of the number of claims that are present along each of the bypass reaches.  In addition, this information is graphically depicted on Map REC 4-16, which shows all of the sections located along the bypass reaches that contain patented and unpatented mining claims, along with the number of claims present in each section.  As indicated:

· Nearly all of Duncan Creek between the FR 96 to the Middle Fork American River is claimed.

· Interspersed claims occur along the Middle Fork American River, between French Meadows Dam and Ralston Afterbay.

· Nearly all of the South Fork of Long Canyon Creek is claimed but virtually none of the North Fork of Long Canyon Creek is claimed.  About half of the main stem of Long Canyon Creek is claimed.

· The Rubicon River is relatively void of claims.  

6.6.2 Peaking Reach

The peaking reach bisects land managed by ASRA.  Commercial mining is not allowed within the ASRA boundaries. Recreational gold panning and rock hounding is allowed only in permanent running streambeds in ASRA, subject to specific restrictions (ASRA 2007).  Some of the land located within ASRA is part of the National Forest system.  Mining activity must be authorized by the Forest Service when on National Forest System lands.  Indian Bar is in a mineral withdrawal area and is not open to mining.

Vacuum and suction dredging were previously  allowed within ASRA, except in certain areas.  However, pursuant to SB 670, these activities are currently prohibited on any river, stream or lake in California, pending environmental review by the California Department of Fish and Game (CDFG).  

Mining Observations in the Peaking Reach 

Placer mining, including panning and sluicing is common along the peaking reach.  Gold panning is a popular recreation activity and has been observed in the vicinity of the following developed recreation areas: Ruck-a-Chucky Recreation Area; Mammoth Bar; the Confluence; Birdsall Access; and various locations in the China Bar recreation area, where trails provide access to the river.  Dredging is currently prohibited in the peaking reach but was observed by aquatic and/or recreation study crews in 2007 and 2008 in the following areas:  

· Middle Fork American River downstream of Horseshoe Bend;

· Middle Fork American River near Cache Rock;

· Middle Fork American River upstream of Ruck-a-Chucky Recreation Area; and

· Middle Fork American River near Cherokee Bar.

Existing Mining Claims along the Peaking Reach

A query of the BLM’s LR2000 data base and Public Status Reports resulted in the following information regarding patented and unpatented claims along the peaking reach.  The BLM’s LR2000 data base was queried on December 22, 2008 and was used to identify the active unpatented mining claims located within the peaking reach.  The BLMs Public Status Reports were queried on December 24, 2008 and were used to identify patented mining claims.  The information presented below and in the associated tables represents the best information available on the dates the databases were queried.  

· The BLM’s LR 2000 data base indicates that there are a total of 43 unpatented claims located within the sections bisected by the peaking reach.  Of these, five are placer claims and 38 are lode claims.  Further investigation showed that 39 of the claims along the peaking reach (91%) belong to professional mining companies, which explains the high number of lode claims.  Lode claims generally include mineralized veins or lodes with well-defined boundaries.  They may or may not intersect the stream.

· The BLM’s Public Status Reports indicate that there are 44 patented mining claims totaling 2198.6 acres located in the sections bisected by the peaking reach. 

Table REC 4-29 provides a summary of the number of claims that are present in along the peaking reach.  In addition, this information is graphically depicted on Map REC 4-16, which shows all of the sections located along the peaking reach that contain patented and unpatented mining claims, along with the number of claims present in each section.  As indicated, the entire peaking reach is claimed, with the following three exceptions:

· A 4-mile segment (approx.) upstream of Otter Creek;

· A 1-mile segment (approx.) downstream of Otter Creek; and

· A 3-mile segment (approx.) from the Confluence to Folsom Reservoir.

6.7 Flow Information Dissemination

The following subsections: (1) describes the existing stream gaging stations along the bypass and peaking reaches; (2) characterizes the type of flow information that is currently available to the public; and (3) identifies flow information that may enhance stream-based recreation opportunities.  The discussion focuses on flow information that can be used for recreational planning purposes.

6.7.1 Existing Stream Gaging Stations

Numerous stream gaging stations are located throughout the Watershed.  Some of these are gages that were installed and are maintained by the USGS and some were installed and are maintained by other agencies, including PCWA, the Sacramento Municipal Utility District (SMUD), and the Georgetown Public Utility District (GPUD).  A list of the stream gaging stations in the Watershed is provided in Table REC 4-30, along with the following information:  USGS identification number; latitude and longitude; elevation; and period of record.  The operational status and the locations of all of the stream gaging stations in the Watershed are shown on Map REC 4-17.  

Flow data from the gages in the Watershed is collected and reported in various increments.  In general, mean daily flow data for any active stream gage in the Watershed is available on the USGS National Water Information System website at  http://waterdata.usgs.gov/nwis.  However, this data is not posted until several months after it is collected, after undergoing a quality assurance/control review by the USGS.  Therefore, it is not extremely useful for recreational planning purposes.  

In general, real-time data is the most useful for recreational planning purposes.  Two of the stream gages in the Watershed provide real time flow information (recorded every 15 minutes). 

· USGS Gage No. 11433300. – Middle Fork American River near Foresthill.  This gage is also referred to as the Middle Fork American River gage below Oxbow Powerhouse.  This gage measures flow in the Middle Fork American River approximately one mile downstream of the Oxbow Powerhouse.  The data recorded at this station is available to the public on the California Data Exchange Center (CDEC) website at http://cdec.water.ca.gov/cgi-progs/queryF?s=oxb and on the USGS website.  

· USGS Gage No. 11427000 – North Fork American River At North Fork Dam (NFD).  This gage is located on the North Fork American River, just above North Fork Dam, about 2 miles upstream of the confluence of the Middle Fork and North Forks of the American River.  The data is available to the public on the CDEC website at http://cdec.water.ca.gov/cgi-progs/queryF?s=nfd and the USGS website at http://waterdata.usgs.gov/nwis.  

6.7.2 Existing Flow Information Sources

Stream flow information for the peaking reach, and to a lesser extent the bypass reaches, is available to the public through a variety of sources, including websites and a flow phone.  A list of the more commonly used flow information sources and the information available through these sources is provided in Table REC 4-31, and summarized in the following.  

· Historic flow data (typically daily mean flow data) for many of the gages on the bypass and peaking reaches, covering various periods of record, is available on the CDEC and USGS websites.  

· Real-time flow data for the Middle Fork American River (peaking reach) and the North Fork American River is available on the CDEC and USGS websites.

· Various other websites provide flow information that is linked to either the CDEC data, the USGS data, or both. Table REC 4-31 lists various websites that contain flow information or links to flow information for the rivers and streams in the Watershed.  Of the websites listed, one of the most popular is Dreamflows.com, which provides real time and daily flow information for Western U.S. Rivers, including the Middle Fork American River downstream of Oxbow Powerhouse and the North Fork American River.  No current information for any of the bypass reaches is available on Dreamflows.  

· Current flow conditions on the Middle Fork American River (peaking reach) and the North Fork American River can be obtained through a flow phone referred to as K-phone (916-368-8683).  The data available on K-phone originates from data available either on the CDEC or National Water Information System (NWIS) websites.  

Aside from these sources, flow information is also provided to the public through local businesses.  For example, “The Confluence”, a local boating guide and supply store located in Auburn displays current flow conditions and other recreation-oriented information on a dry-erase board.  Similar information can be obtained by calling local outfitters or the local Forest Service offices.  Again, all information originates from the same primary sources, either the CDEC or NWIS websites.

6.7.3 Flow Information Enhancement Opportunities 

Potential flow information enhancement opportunities were identified based on the results of the REC 2 – Recreation Visitor Surveys, on feedback provided the focus group participants, and by boaters interviewed after the Whitewater Boating Focus Group.  

REC 2 – Recreation Visitor Surveys

The Background Section (Section A-1, Q-13) of the survey instrument asked the survey respondents to rate the availability and adequacy of river/stream information using an acceptability scale.  In addition, the survey instrument provided space for respondents to provide qualitative comments regarding the availability and adequacy of flow information.  The responses to Q-13 are tabulated in Appendix O, Table O-7 (Peaking Reach) and Table O-8 (Bypass Reaches).  Qualitative comments related to flow information are included in Table O-9 (Appendix O).  The results are summarized below, organized by bypass and peaking reaches.

Bypass Reaches

· 56% of the respondents (9 of 16 people) said that the availability and adequacy of flow information was acceptable (43.8%) or somewhat acceptable (12.5%). One person said it was not acceptable and the remainder said it was not applicable.  

· None of the respondents provided any qualitative comments related to the availability of river and stream flow information. 

Peaking Reach

· 69% of the respondents (132 of 191 people) said that the availability and adequacy of flow information was acceptable (49.7%) or somewhat acceptable (19.4%).  Ten percent of the respondents (19 people) said it was not acceptable and the remainder (40 people) said it was not applicable.  

· Several respondents intercepted at four sites in the peaking reach provided comments regarding the availability and adequacy of stream flow information (Appendix O, Table O-9).  In general, the comments focus on the need for better warnings and signage about river flow and the changes in river level. 

Focus Group and Follow-up Conversations

The availability and adequacy of flow information was discussed during the angler, trail user/stream crossing, and Whitewater Boating Focus Group sessions.  In addition, this topic was discussed with several boaters contacted after the Whitewater Boating Focus Group session.  

In general, all of the focus group participants expressed a desire for better flow information.  Specific flow enhancement opportunities expressed by the focus group participants and boaters are summarized in the following.

· Trail users are particularly interested in obtaining better flow information at each of the stream crossing locations.  The trail users suggested installing simple staff gages at the primary stream crossing locations.  The staff gages could be used by hikers, bikers, and equestrians to ascertain water depth and to judge whether it is safe to cross the river.  

· Trail users are also interested in obtaining better information about flow travel times.  They suggested posting travel time information on the internet. This information would enable equestrian users, bikers and hikers to plan trips that involve crossing the river.  

· Whitewater boaters expressed a desire for real-time flow information on the bypass reaches.  This information would enable boaters to know when boating flows are available.  Currently, boaters have to estimate when flows are available based on reservoir stage data or on flows in nearby streams, or they have to drive to the river to observe flows.

6.8 Public Safety

PCWA maintains a variety of programs and measures to ensure public health and safety, including visual and audible warnings (e.g., signs, bells, and sirens) and physical restraining devices (e.g., fences and log booms).  PCWA’s public and worker health and safety programs and measures are described in detail in the LAND 3 – TSR.  Measures that specifically warn the public of potential flow fluctuations are discussed below.  

6.8.1 Signs Warning of Potential Flow Fluctuations

PCWA has installed signs in the vicinity of the MFP to identify and warn the public about potentially hazardous conditions or areas, including at various river access points.  The location and condition of all of PCWA’s signs were inventoried as part of the LAND 3 – TSP.  Signs that are located at river access points and that specifically warn of potential fluctuating flows are summarized on Table REC 4-32.  

As indicated on Table REC 4-32, warning signs are located at some but not all river access points.  One sign is located near the Rubicon River, adjacent to the Hell Hole Substation.  The others are concentrated in the Middle Fork Interbay area, in the Ralston and Oxbow Powerhouse areas, and near the Confluence.  The signs at the Confluence were recently installed in response to a stranding incident, as explained below.  

On June 14, 2008, a swimmer was stranded on a rock in the river near the Confluence when water levels increased due to releases from Oxbow Powerhouse.  The swimmer was rescued by the Placer County Sherriff’s Department Swift Water Rescue Team, and the incident was reported to FERC.  Subsequently, the FERC requested that PCWA coordinate with CDPR to design and install new warning signs at several locations in the Confluence Area and to replace other worn signs.  In response, PCWA designed a warning sign, which was approved by CDPR and the FERC.  As of March 25, 2009, PCWA has installed four new signs and a fifth sign will be installed in the near future.  

Other Safety Devices

In addition to warning signs, an audible warning device is located at Middle Fork Interbay, where sudden changes in operation may result in changes in river stage or velocities.  The siren is activated when the gates start to open.  The siren is intended to warn people who may be downstream in the vicinity of Middle Fork Interbay Dam of a water level change.  
PCWA also maintains and operates several gaging stations that monitor water surface elevations in the rivers and reservoirs with alarms that transmit to the PCWA and PG&E communications systems.  The alarm systems are activated if changes in river stage or reservoir water surface elevation exceed specified rates.  PCWA also maintains alarm systems at all powerhouses and headquarters.  PCWA is in the process of installing alarm systems at all locations from which operations can be controlled, including butterfly valve houses and dam houses.  

6.8.2 Potential Safety Concerns 

Potential safety concerns were identified through the REC 2 – Recreation Visitor Surveys.  In addition, potential safety concerns were addressed at each of the focus group sessions and through follow-up conversations with whitewater boaters.  Potential safety concerns are summarized in the following, organized by bypass and peaking reaches.

Bypass Reaches

Visitor Surveys

The REC 2 – Recreation Visitor Survey form included several questions pertaining to public safety.  The Background Section (A-1, Q-13) of the Recreation Visitor Survey instrument asked survey participants who recreated along a bypass reach to rate the adequacy of safety/warning information.  

· 70.6% (12 of 17 people) said that the availability and adequacy of safety/warning information was acceptable.  Two people said it was unacceptable and three people said it was not applicable.

Section A-5 of the Survey Instrument asked survey respondents to rate other safety-related factors including:  ability to safely swim in the river; ability to safely cross the river; and adequacy of law enforcement personnel.  The responses to these questions are tabulated in Table O-2 (Appendix O) and summarized below:  

· 95% (19 of 20 people) said that their ability to safely swim in the river was acceptable (75%) or somewhat acceptable (20%);

· 95% (19 of 20 people) said that their ability to safely cross the river was acceptable (70%) or somewhat acceptable (25%); and

· 90% (18 of 20 people) said that the adequacy of law enforcement personnel was acceptable (65%) or somewhat acceptable (25%).

The survey instrument provided space for respondents to provide qualitative comments regarding public safety.  None of the respondents who recreated in the bypass reaches provided any qualitative comments related to public safety. 

Focus Groups

None of the Trail Use/Stream Crossing Focus Group participants identified any safety issues along the bypass reaches.

The Angler Focus Group participants expressed the following concerns related to safety as it pertains to fishing on the bypass reaches.

· High flows on the Rubicon River during the spring make it difficult to wade and ford.  

· Motorcycles on Hunters Trail are hazardous to anglers and hikers.

· It is important to make sure it is possible to get in and out of river canyons.  For example, on the Middle Fork American River between French Meadows Dam and Interbay it is possible to end up in a part of canyon where it is difficult to get out due to steep banks. 

The Whitewater Boating Focus Group participants expressed the following concerns related to safety as it pertains to boating on the bypass reaches.

· The bypass reaches bisect remote terrain.  It is difficult to get help in the case of an injury or accident.  The limited access and steep terrain makes it difficult for boaters to get out, and for help to get in.

Subsequent to the Whitewater Boating Focus Group session, PCWA conducted interviews with various boaters to obtain additional information about boating opportunities and flows in the bypass reaches.  During these conversations, several boaters indicated that debris in the Rubicon River is a safety concern.  In addition, several boaters indicated that overgrown vegetation in the Rubicon River is a safety concern, especially at higher flows.  Encroaching vegetation makes it difficult to see the river and rapids while boating and also makes it difficult to scout and/or portage rapids.  No other safety concerns were identified during the follow-up interviews. 

Peaking Reach

Visitor Surveys

The Background Section (A-1, Q-13) of the Recreation Visitor Survey instrument asked survey participants who recreated along the peaking reach to rate the adequacy of safety/warning information.  The responses to this question were summarized on a site-by-site basis in Section 6.2.2.  No major safety concerns were identified in the peaking reach, regardless of where the respondent was intercepted.  Accordingly, the following summarizes the survey responses for all of the sites located along the peaking reach combined, and includes whitewater boaters intercepted at Ruck-a-Chucky Recreation Area.  

· 80.7% of the respondents (159 of 197 people) said that the availability and adequacy of safety/warning information was acceptable (62.4%) or somewhat acceptable (18.3%).  Eight respondents (4.1%) said it was not acceptable and 30 respondents (15.2%) said it was not applicable.

Section A-5 of the Survey Instrument asked survey respondents to rate other safety-related factors including:  ability to safely swim in the river; ability to safely cross the river; and adequacy of law enforcement personnel.  The responses to these questions are summarized below:  

· 97.6% of the respondents (203 of 208 people) said that their ability to safety swim in the river was acceptable (84.6%) or somewhat acceptable (13.0%);

· 92.2% of the respondents (189 of 205 people) said that their ability to safety cross the river was acceptable (72.2%) or somewhat acceptable (20.0%); and

· 92% of the respondents (179 of 195 people) said that the adequacy of law enforcement personnel was acceptable (69.7%) or somewhat acceptable (22.1%).

A number of respondents intercepted in the peaking reach provided qualitative comments related to public safety.  These comments are itemized in Table O-10 (Appendix O).  In general, the comments identify two primary concerns related to public safety:

· Need for more or better information (signage) about water levels and/or changes in flow fluctuations throughout the day; and

· Need for more ranger presence or law enforcement, including control of glass use and leash laws.

Focus Groups

The Trail User/Stream Crossing Focus Group participants expressed a need for better information about water levels and/or changes in flow fluctuations throughout the day, particularly along the peaking reach.  Better, and more accessible, flow information would enable recreation visitors to know when they could safely cross the stream and would allow them to plan their trips to avoid being stranded when water levels (or current velocities) increase.  The focus group participants also provided the following site-specific comments related to safety:

· The stream bed conditions at Ruck-a-Chucky Recreation Area and Mammoth Bar make these unsafe crossings for horses;

· The crossing at Poverty Bar is hazardous (especially for horses) due to the possibility of being swept into a rapid located immediately downstream; and

· Traffic and congestion in the Confluence area, especially along Highway 49, is hazardous for all users.

The Angler Focus Group participants expressed the following concerns related to safety along the peaking reach:

· Stranding is a concern on peaking reach; 

· A dangerous rapid, Murderer’s Bar, is located just downstream of the Mammoth Bar take-out.  It is possible for anglers to be swept into Murderer’s Bar Rapid; and

· There is no take-out upstream of the pump station on the North Fork American River.  

The Whitewater Boating Focus Group expressed the following concerns related to safety as it pertains to boating on the peaking reach:

· Two rapids on the Tunnel Chute run (Tunnel Chute and Ruck-a-Chucky rapids) are difficult and may be hazardous, especially to boaters who are unfamiliar with the run;  

· A potential hazard area is located just below Cherokee Bar.  When the water is low, the channel is constricted and boaters end up in the trees on river right.

· A challenging rapid, Murderer’s Bar, is located just downstream of the Mammoth Bar take-out.  It is possible for boaters to miss the Mammoth Bar take-out and be swept into Murderer’s Bar Rapid;

· Rebar and other debris (e.g., old bridges, mining debris) in the peaking reach is hazardous to boaters; and  

· Traffic and congestion in the Confluence area, especially along Highway 49, is hazardous for all users.

Steel, concrete, and other debris in the Middle Fork American River downstream of the confluence of the North Fork American River confluence was noted as a safety concern in two letters provided by Friends of the River (July 3, 2008) and Protect the American River Canyons (PARC) (April 1, 2008).  This issue was also expressed during public scoping meetings held as part of the ASRA GP/RMP update process and was noted as a safety issue by boaters participating in PCWA’s boating flow studies.  
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