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1.0 Introduction

This report describes the Contingency Whitewater Boating Study 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 2007).   

Information available in existing sources and collected as part of the REC 4 – Technical Study Report (TSR) (PCWA 2010a) were discussed with the Recreation Technical Working Group (TWG) participants on March 16, 2009, April 6, 2009, and June 15, 2009.  The Recreation TWG determined that additional “high value” study information was needed in three bypass reaches to assist in the development and evaluation of potential license conditions.  PCWA developed a Revised Whitewater Boating Flow Study Proposal – Bypass Reaches, dated July 23, 2009, in consultation with the Recreation TWG.  The revised proposal was discussed with the Recreation TWG during a meeting held on August 3, 2009. The proposal was approved by the Recreation TWG with the understanding that specific study dates would be determined in consultation with the Recreation TWG, and the target study flow for the Middle Fork American River between French Meadows Dam and Middle Fork Interbay would be determined after consultation with potential boating team members.  The stakeholder-approved study proposal was included in the 2009 Updated Study Report filed with the Federal Energy Regulatory Commission (FERC or Commission) on January 21, 2010 (PCWA 2010b). 
This report presents the REC 4 – Contingency Whitewater Boating Study including the study objectives, study implementation, extent of study area, study approach, study results, and literature cited.

2.0 Study Objective 

The study objective of the REC 4 – Contingency Whitewater Boating Study was to identify the minimum acceptable boatable flow in three bypass river reaches:

· Rubicon River – Ellicott Bridge to Ralston Afterbay;

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

· Middle Fork American River – French Meadows Dam to Middle Fork Interbay.

These study reaches are shown on Map REC 4-1. 
3.0 Study Implementation

Study elements described in the REC 4 – Contingency Whitewater Boating Study were initiated in 2009 and completed in 2010.  The study elements completed, deviations from the study plan, proposed modifications to the study plan, and outstanding study elements are discussed below.
3.1 Study Elements Completed

The following study elements from the contingency study completed in 2009 and 2010:

· Monitored flows and communicated probability and timing of spill or high flow events to the potential study team for the Rubicon River.

· Conducted single boating flow studies on two reaches on the Middle Fork American River: (1) from Middle Fork Interbay to Ralston Afterbay, and (2) from French Meadows Dam to Middle Fork Interbay.

3.2 Deviations from Technical Study Plan

There were no deviations from the REC 4 – Contingency Whitewater Boating Study.
3.3 Outstanding Study Elements

All study elements from the REC 4 – Contingency Whitewater Boating Study have been completed.

3.4 Proposed Modifications to Technical Study Plan

There are no proposed modifications to the REC 4 – Contingency Whitewater Boating Study. 
4.0 Extent of Study Area
The study area included the following three study reaches: 

· Rubicon River – Ellicott Bridge to Ralston Afterbay (Map REC 4-2); 
· Middle Fork American River – Middle Fork Interbay Dam to Ralston Afterbay (Map REC 4-3); and

· Middle Fork American River – French Meadows Dam to Middle Fork Interbay (Map REC 4-4).
5.0 Study Approach

This study focused on developing “high value” study information to identify the minimum acceptable boatable flow in each of the three specified study reaches.  The type of flow study (i.e., reliance on spill/runoff or controlled release), timing of study, target flow range, flow measurement location, and duration of study for each reach are summarized below:
	
	Rubicon River
	Middle Fork American River

	
	Ellicott Bridge to Ralston Afterbay
	Middle Fork Interbay Dam to Ralston Afterbay
	French Meadows Dam to Middle Fork Interbay

	Type of Flow Study
	Single flow with reliance on spill or high runoff event
	Controlled
release
	Controlled
release

	Targeted Timing of Study
	Winter 2009 –
Summer 2010
	Spring 2010 prior to May 15; or immediately after the cessation of spill, if spill extends
beyond May 15, 2010
	Spring –
early Summer 2010

	Target Flow Range
	500–800 cfs
	450–550 cfs
	250 cfs

	Flow Measurement Location
	Gage at Ellicott Bridge (PCWA Gage No. MF6) (put-in)
	Gage above Ralston Afterbay (PCWA Gage No. MF2)
(take-out)
	Gage below French Meadows Dam (USGS Gage No. 11427500) (put-in); Gage above Middle Fork Interbay (USGS Gage No. 11427760) (take-out)

	Study Duration
	1 or 2 days, as determined by
the study team
	1 day
	1 day


As part of the study, the following responsibilities were defined for PCWA, the boating community, and the study team:  
· PCWA was responsible for:

· Developing flow study evaluation form in consultation with the Recreation TWG;

· Monitoring flow and communicating probability and timing of spill or high runoff event to the potential study team for the Rubicon River study reach; 
· Establishing single flow study date (spill or high runoff event or controlled flow);
· Providing target flow range for the Middle Fork American River study reaches (controlled flow study);
· Providing shuttle services for the boating study team;
· Conducting pre-and post-boating discussions; and
· Study documentation and reporting.
· Boating community was responsible for:

· Providing a minimum of 4 boaters (with signed liability forms).
· Study team was responsible for:

· Providing all necessary on-water equipment and support material;

· Photo-documentation of flow study (optional);

· Completing the flow study evaluation forms; and

· Participating in pre- and post-run discussions.

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 stakeholders associated with the Recreation TWG, including the Foothills Water Network (FWN).  Final boating study team selection was coordinated by Mr. Jared Noceti (a boating study team member).  
The boating study teams consisted of volunteers with the requisite technical abilities and experience to boat each study reach.  The years of experience of the members of the boating study teams ranged from 7 to 26 years, with all participants being Class V (expert) level boaters.  All boating study team members had prior multi-day “expedition” and “exploratory/first descent” river trip experience and had participated in other whitewater flow studies.  Completed Boater Profile Forms for all boating study team members are included in Appendix B, including information about their craft type, skill level, and number of years of experience.  (Note that all personal information, such as contact information, has been removed at the request of the stakeholders).
Two boating study teams were assembled, one for each study reach on the Middle Fork American River.  The members of the boating study team included:
	Middle Fork American
River Reach
	Boating Study Team Members

	Middle Fork Interbay Dam to Ralston Afterbay Reach
	· Brad Brewer

· Eric Petlock

· Jared Noceti

· Katie Scott

· Phil Boyer

· Scott Ligare

	French Meadows Dam to Middle Fork Interbay Reach
	· Charlie Center 

· Darin McQuoid

· Macy Burnham

· Thomas Moore 


After identifying the boating study team members, PCWA emailed invitation letters to each team member, along with information about the target flows and logistics.  Copies of invitation letters are included in Appendix C.  Accompanying the invitation letter was a Boating Flow Study Boater Profile Form, Single Flow Evaluation Form, Study Itinerary, and Liability Waiver, which are also included in Appendix C.  
Development of a Whitewater Boating Survey Instrument

Prior to conducting the flow studies, PCWA developed a Single Flow Evaluation Form that was approved by the Recreation TWG.  This form was based on the Boating Flow Study Evaluation Form developed for flow studies conducted on the Peaking Reach (PCWA 2010a).  The Single Flow 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.  Questions were also asked to specifically evaluate changes in flow due to accretion in the river reaches during the flow study.  A blank Single Flow Evaluation Form is provided in Appendix D.  

Study Logistics 

Logistical support for the flow studies was provided by PCWA.  PCWA provided transportation for the boating study team members and gear, and food and beverages at the conclusion of the flow studies.  
Boating study team members met at pre-determined locations and times for each flow study.  Each participant was asked to complete a Boater Profile Form.  All boating study team members completed a PCWA liability release form.  In addition, each participant was given an opportunity to review the Single Flow Study Evaluation Form and to ask questions.  
The boating study team members 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.  Boating study team members were instructed to boat the run in a manner consistent with their typical boating outing.  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.

The boating study team was provided with satellite photo maps with river miles and GPS locations plotted in ½-mile increments, a GPS unit with pre-programmed GPS waypoint locations, and a satellite phone for emergency use.  Roads, trails, and helicopter landing sites were identified on the maps.  The boating study team was provided instruction on how to use the GPS in order to reference their location on the provided maps and gage their rate of progress down the reach.  For the study on the Middle Fork American River – French Meadows Dam to Middle Fork Interbay, PCWA also contracted for periodic helicopter reconnaissance of the flow study in case there was a need to provide emergency assistance to the boating study team.

Immediately following each run, the boating study team members completed the Single Flow Evaluation Form.  Copies of the completed forms are included in Appendix E.  After collecting the forms, the run was discussed as a group.  The purpose of the group discussion was to gather additional information to support of the information gathered during the flow study.  
Data Analysis

Data from the Single Flow Evaluation Forms were reviewed and entered into an Excel spreadsheet.  Notes of the post-run group discussions were reviewed and summarized to supplement data recorded on the Single Flow Evaluation Forms.  The data were then compiled to develop Minimum Acceptable, Optimal, and Maximum Acceptable boatable flow ranges.  The data were also used to develop additional information about physical logistics and experiential values for each run.  
6.0 Study Results
This results section is organized by reach: 1) Rubicon River – Ellicott Bridge to Ralston Afterbay reach; 2) Middle Fork American River – Middle Fork Interbay Dam to Ralston Afterbay reach; and 3) Middle Fork American River – French Meadows Dam to Middle Fork Interbay reach.  The summaries of the Single Flow Evaluation Forms and post-run discussion are included in Appendices E and F, respectively.
6.1 Rubicon River – Ellicott Bridge to Ralston Afterbay

The proposed flow study on the Rubicon River – Ellicott Bridge to Ralston Afterbay reach was not conducted.  The flow study was to be conducted on a spill or high flow event with: (1) flow magnitudes between 500 cfs and 800 cfs (measured at Ellicott Bridge); and (2) sufficient duration to enable a study team to assemble and safely boat the reach in a 1 or 2-day trip.  Flow conditions suitable for conducting the flow study on the Rubicon River were not present at any time during the period planned for conducting the flow study.  Daily average flow for the Rubicon River at Ellicott Bridge was less than 275 cfs from October 30, 2009 to May 22, 2010 (Appendix A).  
As a flow study was not completed for this reach, the best available information on boatable flows in this reach is provided in REC 4 – TSR (PCWA 2010a) and summarized below.  These boatable flow ranges were based on a review of available literature (Holbeck and Stanley 1988 and California Creek’s website (www.cacreeks.com)), consultation with the Whitewater Boating Focus Group, and through follow-up consultation with experienced boaters.  
	Rubicon River: Ellicott Bridge to Ralston Afterbay Reach

	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
Acceptable Flow
	500
	200
	500
	400
	400

	Optimal Flow
	1,200
	–
	–
	500–700
	700–1,500

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


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

PCWA conducted the single flow whitewater boating study on Saturday, May 8, 2010.  The study flow, estimated at the put-in, was 425 cfs.  The measured flow at the take-out at the bottom of the reach was 475 cfs.  A total of 5 boaters participated in the study, all in hard-shell kayaks.  The boating study team put in at approximately 10:15 am and arrived at the take-out at about 5:15 pm (7 hours on-river).  

All of the boating study team members rated the run Class V, except for one participant who rated the run Class IV/V.  Most boating study team members portaged 3 or 4 times.  During the post-run discussion, the boating team members agreed that the run was a Class V “Sierra style” wilderness run.  The study reach is considered a single-day run.  The boating study team considered the study reach suitable for kayaks and closed-deck canoes; and one member thought it was also suitable for small rafts.  Hazards noted by the study team included instream wood and trees growing in the channel.
The boatable flow ranges developed by the study team are summarized below.  

	Middle Fork American River:  Middle Fork Interbay Dam to Ralston Afterbay Reach

	Acceptable
Flow
	Flow Range (cfs)

	
	PCWA Flow Study

	Minimum Acceptable Flow
	400–425 at put-in

	Optimal Flow
	450 at put-in/500–550 at take-out

	Maximum Acceptable Flow
	600 at take-out


All boaters indicated they were “Highly Satisfied” with the study flow of 425 cfs (at the put-in) on the Single Flow Evaluation Forms.  Two members responded that their preferred flow was the same as the study flow.  Three members of the boating study team indicated they would prefer a “slightly higher flow” - approximately 100 cfs of additional flow. 

On the Single Flow Evaluation Forms, each boating study team member estimated the Minimum Acceptable Flow was between 400 cfs and 450 cfs.  During the post-run discussion, the boating study team agreed that the Minimum Acceptable Flow was between 400 cfs and 425 cfs (at the put-in).  Responses for the Optimal Flow on the individual evaluation forms ranged from 475 cfs to 550 cfs.  Post-run discussion refined this range to 450 cfs at the put-in and between 500 cfs and 550 cfs at the take-out.  Maximum Acceptable Flow estimates on the individual evaluation forms ranged from 525 cfs to 600 cfs.  During the post-run discussion, this was refined to 600 cfs at the take-out.  All flow-related characteristics were rated by the boating team members as “Acceptable” or “Highly Acceptable”, except for the “availability of whitewater play areas” (“Unacceptable” rating).  Additional information supporting these flow ranges is provided in Appendices D and E.
6.3 Middle Fork American River – French Meadows Dam to Middle Fork Interbay

The flow study was conducted on Saturday, May 22, 2010 by four hard-shell kayakers.  The study flow measured at the gage at the put-in was 252 cfs.  Weather conditions for the study were inclement, with intermittent snow and air temperatures in the 20s and 30s.  The boating study team was on-water at 7:45 am.  
After about three hours of boating, the team had only travelled approximately 1.75 miles downstream from the put-in due to extensive amounts of logs and downed trees in the river generated from the 2001 Star Fire. These obstacles required the study team to scout, and/or portage about 15 times over the length of the 1.75 mile of reach boated, which took from 45 minutes to an hour of the on-river time.  Based on the extremely slow rate of travel and the poor weather conditions, the boating study team decided it was unsafe to continue downstream at 10:45 am.  They hiked out to a road and were spotted by the helicopter contracted by PCWA.  The boating study team and their equipment were removed from the canyon by helicopter to the put-in where the ground support team was waiting.  

PCWA provided the boating study team with the opportunity to helicopter over the remainder of the study reach in order to assess the channel/flow conditions for the entire study reach.  All boating study team members evaluated the remainder of the study reach from the helicopter.

The boating study team members felt that their responses on the Single Flow Evaluation Form and in the post-run discussion were applicable for the entire study reach, based on the section of river paddled and the remainder of the reach assessed by helicopter.  All members of the study team rated the reach Class V and described the reach as a steep “creeking.”  The reach would be considered a multi-day run under the existing conditions due the amount of wood in the river requiring extensive scouting and portaging.  The hazards noted by the team members were downed trees and instream wood the channel.

The following table summarizes the acceptable flow ranges identified through PCWA’s flow study.
	Middle Fork American River:  French Meadows Dam to Middle Fork Interbay Reach

	Acceptable
Flow
	Flow Range (cfs)

	
	PCWA Flow Study

	Minimum Acceptable Flow
	200 at put-in

	Optimal Flow
	250 at put-in

	Maximum Acceptable Flow
	300–350 at put-in


Three boating study members indicated they were “Highly Satisfied” with the study flow, with the remaining team member responding that they were “Moderately Satisfied” with the study flow.  The flow-related characteristics receiving an “Unacceptable” rating at the study flow were “Boatability”, “Rate of Travel”, “Safety”, and “Number of Portages”.  These ratings were based on channel condition, and not flow (Appendices D and E).  

On the Single Flow Evaluation Forms, the individual boating study team estimated the Minimum Acceptable Flow was between 200 cfs and 252 cfs, the Optimal Flow was 250 cfs (one response at 252 cfs), and the Maximum Acceptable Flow ranged between  300 cfs and 400 cfs.  During the post-run discussion there was consensus that the Minimum Acceptable Flow was 200 cfs, the Optimal flow was 250 cfs, and that the Maximum Acceptable Flow between 300 cfs and 350 cfs (all measured at the put-in).  The Maximum Acceptable Flow is for the reach between French Meadows Dam and the Duncan Creek confluence, as the effects of the flow contribution from Duncan Creek are unknown at this time.

In the post- run discussion, all team members stated that the flow was optimal, but it was the in-channel wood that created the “Unacceptable” ratings.  Additional information supporting these flow ranges is provided in Appendices D and E.
After the flow study, a section of this run was boated from the Chipmunk Creek confluence (approximately RM 42.5, see Map REC 4-4) to Middle Fork Interbay on May 29, 2010 by Charlie Center, Alex Wolfgram, and Mike Elam.  PCWA was not involved with this whitewater boating run and did not provide a flow release or other logistical or support function.  The combined inflow from French Meadows Dam, Duncan Creek, and accretion flows into Middle Fork Interbay was 215 cfs (measured at the USGS Middle Fork American River above Middle Fork Powerhouse near Foresthill gage 11427760).   The release from French Meadows Dam was 35 cfs.  Duncan Creek release on the day of the run was 17 cfs.  Considerably less instream woody debris was present within this section of river compared to the section immediately downstream from French Meadows Dam.  The run took about 7 hours on-water, with 5 to 6 portages.  
The river upstream of the Duncan Creek confluence had the “feel” of a “creek/canyon”. The group identified a gorge section of river located about ½-mile upstream of the confluence with Duncan Creek that would require a long and difficult portage if flows are too high.  Just above the confluence with Duncan Creek, the Middle Fork American River changed to a pool/drop channel that was relatively “clean”, and the reach felt more like a “river”.  There were no special concerns or issues associated with this section of the run.  

Based on this run, the boaters thought that the boating range estimates previously made as part of the Contingency Whitewater Boating Study (200 to 350 cfs, measured below French Meadows Dam) would be too high, especially when combined with springtime flow accretions.  For the section of the run upstream of the Duncan Creek confluence, the boating group estimated that the optimal flow range is between 175 and 200 cfs.  
The following table summarizes the acceptable flow ranges (measured near the take-out) identified:

	Middle Fork American River:
French Meadows Dam  to Middle Fork Interbay Reach – Follow-Up Consultation

	Acceptable
Flow
	Flow
Range (cfs)

	Minimum Acceptable Flow
	215 near take-out

	Optimal Flow
	300-350 near take-out

	Maximum Acceptable Flow
	450 near take out
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