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1.0 INTRODUCTION  
 
1.1 Background 
 
Turlock Irrigation District (TID) and Modesto Irrigation District (MID) (collectively, the 
Districts) are the co-licensees of the 168-megawatt (MW) Don Pedro Project (Project) located on 
the Tuolumne River in western Tuolumne County in the Central Valley region of California.  
The Don Pedro Dam is located at river mile (RM) 54.8 and the Don Pedro Reservoir has a 
normal maximum water surface elevation of 830 ft above mean sea level (msl; NGVD 29).  At 
elevation 830 ft, the reservoir stores over 2,000,000 acre-feet (AF) of water and has a surface 
area slightly less than 13,000 acres (ac).  The watershed above Don Pedro Dam is approximately 
1,533 square miles (mi2).  The Project is designated by the Federal Energy Regulatory 
Commission (FERC) as project no. 2299.     
 
Both TID and MID are local public agencies authorized under the laws of the State of California 
to provide water supply for irrigation and municipal and industrial (M&I) uses and to provide 
retail electric service.  The Project serves many purposes including providing water storage for 
the beneficial use of irrigation of over 200,000 ac of prime Central Valley farmland and for the 
use of M&I customers in the City of Modesto (population 210,000).  Consistent with the 
requirements of the Raker Act passed by Congress in 1913 and agreements between the Districts 
and City and County of San Francisco (CCSF), the Project reservoir also includes a “water bank” 
of up to 570,000 AF of storage.  CCSF may use the water bank to more efficiently manage the 
water supply from its Hetch Hetchy water system while meeting the senior water rights of the 
Districts.  The “water bank” within Don Pedro Reservoir provides significant benefits for 
CCSF’s 2.6 million customers in the San Francisco Bay Area. 
 
The Project also provides storage for flood management purposes in the Tuolumne and San 
Joaquin rivers in coordination with the U.S. Army Corps of Engineers (ACOE).  Other important 
uses supported by the Project are recreation, protection of aquatic resources in the lower 
Tuolumne River, and hydropower generation. 
 
The Project Boundary extends from RM 53.2, which is one mile below the Don Pedro 
powerhouse,  upstream to RM 80.8 at an elevation corresponding to the 845 ft contour (31 FPC 
510 [1964]).  The Project Boundary encompasses approximately 18,370 ac with 78 percent of the 
lands owned jointly by the Districts and the remaining 22 percent (approximately 4,000 ac) 
owned by the United States and managed as a part of the U.S. Bureau of Land Management 
(BLM) Sierra Resource Management Area. 
 
The primary Project facilities include the 580-foot-high Don Pedro Dam and Reservoir 
completed in 1971; a four-unit powerhouse situated at the base of the dam; related facilities 
including the Project spillway, outlet works, and switchyard; four dikes (Gasburg Creek Dike 
and Dikes A, B, and C); and three developed recreational facilities (Fleming Meadows, Blue 
Oaks, and Moccasin Point Recreation Areas).  The location of the Project and its primary 
facilities is shown in Figure 1.1-1. 
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Figure 1.1-1. Don Pedro Project location. 
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1.2 Relicensing Process 
 
The current FERC license for the Project expires on April 30, 2016, and the Districts will apply 
for a new license no later than April 30, 2014.  The Districts began the relicensing process by 
filing a Notice of Intent and Pre-Application Document (PAD) with FERC on February 10, 2011, 
following the regulations governing the Integrated Licensing Process (ILP).  The Districts’ PAD 
included descriptions of the Project facilities, operations, license requirements, and Project lands 
as well as a summary of the extensive existing information available on Project area resources.  
The PAD also included ten draft study plans describing a subset of the Districts’ proposed 
relicensing studies.  The Districts then convened a series of Resource Work Group meetings, 
engaging agencies and other relicensing participants in a collaborative study plan development 
process culminating in the Districts’ Proposed Study Plan (PSP) and Revised Study Plan (RSP) 
filings to FERC on July 25, 2011 and November 22, 2011, respectively.   
 
On December 22, 2011, FERC issued its Study Plan Determination (SPD) for the Project, 
approving, or approving with modifications, 34 studies proposed in the RSP that addressed 
Cultural and Historical Resources, Recreational Resources, Terrestrial Resources, and Water and 
Aquatic Resources.  In addition, as required by the SPD, the Districts filed three new study plans 
(W&AR-18, W&AR-19, and W&AR-20) on February 28, 2012 and one modified study plan 
(W&AR-12) on April 6, 2012.  Prior to filing these plans with FERC, the Districts consulted 
with relicensing participants on drafts of the plans.  FERC approved or approved with 
modifications these four studies on July 25, 2012.  
 
Following the SPD, a total of seven studies (and associated study elements) that were either not 
adopted in the SPD, or were adopted with modifications, formed the basis of Study Dispute 
proceedings. In accordance with the ILP, FERC convened a Dispute Resolution Panel on April 
17, 2012 and the Panel issued its findings on May 4, 2012.  On May 24, 2012, the Director of 
FERC issued his Formal Study Dispute Determination, with additional clarifications related to 
the Formal Study Dispute Determination issued on August 17, 2012.   
 
This study report describes the objectives, methods, and results of the Lower Tuolumne River 
Lowest Boatable Flow Study (RR-03) as implemented by the Districts in accordance with 
FERC’s SPD and subsequent study modifications and clarifications.   
 
On January 17, 2013, the Districts filed the Initial Study Report for the Don Pedro Project, 
including the RR-03 Lower Tuolumne River Lowest Boatable Flow Study Report.  In response 
to a request made by Bob Hackamack during the January 31, 2013 Initial Study Report Meeting, 
the Districts have confirmed the U.S. Department of the Interior, Geological Survey (USGS) 
gage data for all study days in 2012 and 2013. In response to a request made by the U.S. 
Department of the Interior, Bureau of Land Management (BLM) in a letter to the Federal Energy 
Regulatory Commission (FERC) dated March 11, 2013, the Districts expanded this study report 
to provide information about the Shiloh Bridge access site. 
 
On May 21, 2013, FERC issued a determination on requests for study modifications and new 
studies, including this recommendation: 
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[T]he lower Tuolumne River Lowest Boatable Flow study be modified to include a 
determination of the lowest boatable flow for: (1) hardshell kayaks, inflatable kayaks, 
and canoes and; (2) drift boat/rafts on each section of the lower Tuolumne River between 
Old La Grange Bridge (RM 51) and Riverdale Park (RM 12).  The study should achieve 
the required 5 to 8 boaters (with no financial connection to the Districts) for both groups 
of watercraft types for each section of the river, and participants should be notified at 
least six weeks in advance of conducting the study, with reminders at least 3 weeks and 
one week prior to the study.  Prior volunteer participant data (not including the Districts’ 
consultants) should be included as part of the data for the approved study. 

 
In response to this recommendation, the Districts conducted a second year of study. This study 
report has been expanded to include the results of the second year of study. 
 
Documents relating to the Project relicensing are publicly available on the Districts’ relicensing 
website at www.donpedro-relicensing.com. 
 
1.3 Study Plan 
 
In its SPD, FERC approved the Districts’ Lower Tuolumne River Lowest Boatable Flow Study 
with modification.  FERC recommended the boating study effort include drift boats/rafts and that 
the flow test start at 200 cubic feet per second (cfs), then increase or decrease the flow in 25 cfs 
increments based upon whether or not the 200 cfs flow is sufficient for boating.  The first year 
study was carried out consistent with these directives.  In its May 2013 determination on requests 
for modifications and new studies, FERC recommended the study be modified to include a 
determination of the lowest boatable flow for: (1) hardshell kayaks, inflatable kayaks, and canoes 
and; (2) drift boat/rafts on each section of the lower Tuolumne River between Old La Grange 
Bridge (RM 51) and Riverdale Park (RM 12).  FERC recommended that the study should 
achieve the required 5 to 8 boaters (with no financial connection to the Districts) for both groups 
of watercraft types for each section of the river, and participants should be notified at least six 
weeks in advance of conducting the study, with reminders at least 3 weeks and one week prior to 
the study.  FERC also recommended that volunteer participant data from the first year of study 
(not including the Districts’ consultants) should be included. Variances and modifications to the 
final approved and modified study plans are discussed in Section 7 of this report. 
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2.0 STUDY GOALS AND OBJECTIVES 
 
The primary goal of the study was to determine if the Project’s minimum flows required under 
the current license provide boatable flows for non-motorized, recreational river boating in 
portions of the lower Tuolumne River where put-ins and take-outs are available.  Therefore, the 
study was conducted within the range of the minimum flow requirements of the current license. 
 
The study was designed to achieve the following objectives: 
 
(1) determine whether the Project’s minimum flows provide for river boating in portions of the 

lower Tuolumne River (see Figure 2.0-1 Lower Tuolumne River Lowest Boatable Flow 
Study Area); 

(2) use existing recreation information, where possible, to assess river boating including 
gradient of river segments; 

(3) determine the number of flow days by month at or above the minimum boatable flow for 
river boating opportunities (e.g. kayaking, canoeing) under current Project operations, 

(4) determine operational constraints, if any, of providing minimum flows for the river boating 
opportunities; 

(5) identify and describe put-in and take-out locations for river boating between La Grange 
Dam and the confluence with the San Joaquin River; 

(6) identify and describe the locations on the river where boaters encounter features of special 
interest, challenges, hazards, or difficulties; and 

(7) evaluate the adequacy of public flow information (i.e. availability, reliability, and real-time 
access). 
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Figure 2.0-1. Lower Tuolumne River Lowest Boatable Flow study area. 
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3.0 STUDY AREA 
 
The study area included the 52-mile river reach from La Grange Dam (River Mile 52) to the 
confluence with the San Joaquin River (River Mile 0) as shown in Figure 2.0-1.  This river reach 
has a mild gradient, resulting in flatwater (Class I) boating opportunities, but no whitewater 
boating opportunities. The lower Tuolumne River drops about 130 feet in 52 miles for a mean 
gradient of 2.5 ft/mi.  Whitewater boating occurs on the Tuolumne River upstream of Don Pedro 
Reservoir where the gradient often exceeds 50 ft/mi. Boating on the lower Tuolumne is generally 
a day use, or partial day, activity.  The study was conducted within the limits of the current 
minimum flows and within the limits of currently accessible put-ins and take-outs. 
 
The first publicly available access site for non-motorized boating on the lower Tuolumne River 
is at the Old La Grange Bridge in the town of La Grange at RM 50.5 (Figure 2.0-1). There are 
eight publicly available access sites from the Old La Grange Bridge to Shiloh Bridge at RM 4.0. 
Downstream of RM 4.0 to the confluence of the San Joaquin River (RM 0), public access is 
currently limited by private land ownership. Based on the lack of access below Shiloh Bridge, 
the study focuses on the lower Tuolumne River reach between Old La Grange Bridge and Shiloh 
Bridge (Figure 2.0-1).  
 
The lower Tuolumne River subbasin from RM 50.5 to RM 0 has a watershed of approximately 
400 square miles and contains one major tributary, Dry Creek. In this reach, the Tuolumne River 
ranges from about elevation 170 feet at the Old La Grange Bridge to approximately elevation 35 
feet at the confluence with the San Joaquin River.  
 
The lower Tuolumne River watershed is long and narrow. Land is primarily privately owned and 
used for agriculture, grazing, and rural residential purposes, or for denser residential, municipal 
and industrial purposes in cities and communities such as Waterford, Ceres, and Modesto 
(Stanislaus County 2006). The lower Tuolumne River also provides spawning habitat for fall-run 
Chinook salmon, especially from RM 46 to 52.   
 
Large-scale anthropogenic changes have occurred to the lower Tuolumne River corridor over 
time. Gold mining, grazing, and agriculture encroached on the lower Tuolumne River channel 
before the first aerial photographs were taken by the Soil Conservation Service in 1937. 
Excavation of bed material for gold and aggregate to depths below the river thalweg eliminated 
active floodplains and terraces and created large in-channel and off channel pits.  Agricultural 
and urban encroachment has contributed to the lower Tuolumne River being a relatively static 
channel within a narrow floodway confined by dikes and agricultural fields.  Gravel and 
aggregate mining continue to occur alongside the river for a number of miles, particularly 
upstream of the town of Waterford (RM 32).   
 
Native riparian vegetation occupies 2,625 acres along a nearly continuous but variably wide band 
along the lower Tuolumne River corridor as reported in the Districts’ Riparian Study conducted 
as part of relicensing (TID/MID 2013a). Since 1996, there has been a 461 acre increase in net 
extent of native vegetation brought about primarily through active restoration projects. Areas 
with the least riparian vegetation and narrowest riparian corridor are along RM 10.5 to 19.3, 
which runs through the urban areas of Modesto and Ceres. Upstream of Modesto, the river is also 
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confined by gravel mining and other land uses, and includes large areas that are sparsely 
vegetated due to historical mining and dredger tailing deposits.  
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4.0 METHODOLOGY 
 
The study consisted of addressing seven different topics related to recreational boating on the 
lower Tuolumne River.  Each of these is discussed below.    
 
4.1 Investigate Whether the Project’s Minimum Flows Provide for Boating  
 
The primary source of data to address this objective was obtained by testing the boatability of 
known flows along the lower Tuolumne River.  For the purposes of conducting this study plan, 
establishing the flow rate in the lower river was accomplished by the Districts adjusting the 
amount of flow released from Don Pedro, diverting a portion into the irrigation system and 
passing the flow to be tested downstream.  Flows in the river were recorded at the USGS’ La 
Grange gage.  The study team solicited volunteers to evaluate river flows in the lower Tuolumne 
River.  Based on FERC’s SPD, the intent was to perform the study in September or October 
2012 using a sequence of flows starting at 200 cfs.  If 200 cfs was determined to be boatable 
along portions of the river, study flows would be decreased in 25 cfs increments until the lowest 
boatable flow was determined.  If a flow of 200 cfs was not boatable, study flows would be 
increased in 25 cfs increments until a boatable flow for at least one watercraft type is reached.  In 
all cases, study flows were to be consistent with the current license and the Districts’ minimum 
flow schedule in the lower Tuolumne River. 
 
Water year (WY) 2012 was a dry year. Based on the California Department of Water Resources 
May 8, 2012 forecast update, flows in the proposed study period of September – October were 
scheduled to be below the 200 cfs starting flow identified in FERC’s SPD (Figure 4.1-1).  
Therefore, the river boating portion of this study was modified to accommodate the flow 
schedule that the Districts submitted to resource agencies by letter dated May 17, 2012 (Figure 
4.1-1).  It was recognized that the flows scheduled to occur in the lower Tuolumne River from 
May 30 to June 3 provided an opportunity to conduct the in-river boating study component 
consistent with the modifications FERC required in the SPD without conflicting with or 
constraining other water uses and flow requirements on the river.  Volunteers were solicited on 
May 21, 2012 to participate in the boating study effort.     
 
The study team sought the participation of volunteer boaters (ideally five to eight people for each 
kind of watercraft) with a range of skill levels to paddle portions of the lower Tuolumne River 
with the preference of two times in succession.   The participants paddled each pre-selected flow 
in a pre-selected reach, and then completed questionnaires at the conclusion of each boating run.  
The questionnaire included a section to gather data for a comparative flow evaluation for each 
run.  The questionnaire is presented in Attachment A to this report.   
 
Volunteers were identified through information provided by relicensing participants 
knowledgeable about river boating in central California.  The study team also contacted boating 
clubs and organizations active in the central California area to identify potential participants.  
The Tuolumne River Trust (TRT) was helpful in identifying several participants. 
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Figure 4.1-1. Tuolumne River flow schedule dated May 14, 2012. 
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The river boating study effort was conducted from May 30 to June 2, 2012, with flows ranging 
from 200 cfs down to 110 cfs as recorded at the USGS Gauge 11289650: Tuolumne River near 
La Grange CA (La Grange gage).  Thirteen volunteer boaters participated from May 30 to June 1 
using canoes, hardshell kayaks, inflatable kayaks, and a drift raft on three segments of the river: 
Old La Grange Bridge to Turlock SRA, Turlock SRA to Riverwalk Park in Waterford, and Fox 
Grove Fishing Access to Riverdale Park.  It is important to note that on June 19, 2012, USGS 
personnel visited the La Grange gage site and based on field measurements taken that day, the 
gage was recalibrated and previously reported provisional data was revised on June 28, 2012 and 
December 17, 2012.  The recalibrations resulted in revised estimates for flows occurring during 
the May 30 to June 2 boating study.  The revised flows ranged from 256 cfs down to 171 cfs.  As 
of December 3, 2013, the USGS website reports the data for this period as “Approved for 
publication -- Processing and review completed.” 
 
Due to the gage recalibration, the Districts attempted to gather additional data on boatable flows 
in order to fully address the study plan requirements.  The Districts scheduled an additional in-
river boating event for September 29 to October 1, 2012, and began soliciting volunteers in late 
August. One volunteer -- Steve Bowes of the National Park Service (NPS) --  participated in the 
September 29 to October 1 event, kayaking the Basso Bridge to Turlock Lake State Recreation 
Area (Turlock SRA) reach on September 29, 2012 at a flow recorded at the USGS gage of 101 to 
109 cfs between the hours of 8:00 AM and 4:00 PM. As of December 3, 2013, the USGS website 
reports the data for this period as “Approved for publication -- Processing and review 
completed.”  The Districts presented the results of the original 2012 boating study in their 
January 16, 2013 ISR document. 
 
Based on comments provided by relicensing participants in response to the Districts’ ISR, FERC 
issued its Determination on Requests for Study Modifications and New Studies on May 21, 
2013.  In the May 2013 Determination, FERC included the following recommendation: 
 

[T]he lower Tuolumne River Lowest Boatable Flow study be modified to include a 
determination of the lowest boatable flow for: (1) hardshell kayaks, inflatable kayaks, 
and canoes and; (2) drift boat/rafts on each section of the lower Tuolumne River between 
Old La Grange Bridge (RM 51) and Riverdale Park (RM 12).  The study should achieve 
the required 5 to 8 boaters (with no financial connection to the Districts) for both groups 
of watercraft types for each section of the river, and participants should be notified at 
least six weeks in advance of conducting the study, with reminders at least 3 weeks and 
one week prior to the study.  Prior volunteer participant data (not including the Districts’ 
consultants) should be included as part of the data for the approved study. 

 
In response to this recommendation, the Districts conducted a second year of study. The 2013 
field studies were conducted August 17, August 24, September 7, and September 14, with flows 
ranging from approximately 125 cfs to 200 cfs as recorded at the La Grange gage.  Due to low 
volunteer turn-out in 2012 and FERC’s recommendation to achieve 5-8 boaters in two water 
craft categories for a 39-mile stretch of the river, the Districts undertook an extensive outreach 
and communication strategy to inform and solicit potential volunteers for the study. Table 4.1-1 
lists the Districts’ outreach efforts. In addition to the Districts’ efforts, relicensing participants 
representing TRT, AW, and NPS also made substantial efforts to identify and persuade 
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volunteers to participate. For three of the study days in 2013, TRT offered their canoes and 
shuttle service for volunteers. 
 
Table 4.1-1.   Lowest boatable flow study 2013 volunteer outreach and consultation. 

Date Communication 
July 8, 2013 E-mail from Districts’ consultant to relicensing participants (RPs) announcing study 

and schedule, and soliciting input and volunteers 
July 18, 2013 E-mail from Districts’ consultant to RPs announcing study and schedule 

July 18, 2013 E-mail  to Districts’ consultant to RPs who have expressed interest in a teleconference 
to discuss study methods, Email requested input to a Doodle Poll to select a date and 

time for consultation teleconference 
July 23, 2013 E-mail invitation from Districts’ consultant to RPs who expressed interest in 

participating in a coordination teleconference 
July 26, 2013 Teleconference to discuss FERC recommendations, river segments to be studied, survey 

instruments, schedule, and need for volunteers 
July 28, 2013 E-mail from Districts’ consultant to RPs providing schedule and soliciting volunteers 
July 29, 2013 E-mail from Districts’ consultant to RPs providing schedule and soliciting input and 

volunteers 
August 1, 2013 E-mail from Districts’ consultant to interested RPs providing final survey instrument 

with revisions agreed-upon in consultation 
August 6 and August 
11, 2013 

Newspaper ad/article published in Modesto Bee providing schedule and soliciting 
volunteers 

August 15, 2013 Teleconference with interested RPs 
August 15, 2013 E-mail from Districts’ consultant to RPs reminding volunteers of upcoming study date 
August 23, 2013 E-mail from Districts’ consultant to RPs reminding volunteers of upcoming study date 
September 5, 2013 E-mail from Districts’ consultant to RPs reminding volunteers of upcoming study date 
September 10, 2013 E-mail from Districts’ consultant to RPs reminding volunteers of upcoming study date 

 
Relicensing participants assisted in identifying segments of the river to be paddled and proposed 
revisions to the survey instrument (Attachment A). Due to concern over the number of 
volunteers that would be needed to cover the 39 miles of river recommended by FERC for study, 
and TRT’s interest in including the segment from Riverdale Park (RM 12.3) to Shiloh Bridge 
(RM 4.0), a reach of river in proximity to urban and residential development in Modesto that was 
not included in FERC’s recommendation, the Districts and relicensing participants agreed upon 
three segments of the lower Tuolumne River to be included in the study. Old La Grange Bridge 
(RM 50.5) to Turlock SRA (RM 42.0) and Turlock SRA to Riverwalk Park in Waterford (RM 
12.3) were included because they offer the highest gradient and potential for fun chutes and 
rapids. The most downstream segment was included at the request of TRT. 
 
While keeping the focus on the primary study objective of identifying the lowest boatable flows 
for at least one watercraft type, the survey instrument was modified to include two additional 
questions, Question 16 and Question 17, resulting in a total of three questions about boatability.  
 
 Question 15: For the watercraft-type you boated in for this run, was this flow boatable? (Yes 

or No) 
 Question 16: For the watercraft-type you boated in for this run, was this flow enjoyable? 

(Yes or No) 

 Question 17: Are you likely to return for future boating at today’s flow?   (Select one: 
Definitely Yes, Probably, Possibly, Definitely No) 
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Participation in 2013 was greater than in 2012. Thirty-nine volunteer boaters participated on 
September 7, and eight volunteer boaters participated on September 14, 37 participated on 
August 17 and 29 participated on August 24. Participants used hardshell kayaks, inflatable 
kayaks, canoes or drift boat/rafts. Study flows targeted 200 cfs (August 17), 150 cfs (August 24), 
175 cfs (September 7), and 125 cfs (September 14).  Flows as reported at the USGS La Grange 
gage ranged from 117 cfs to 206 cfs between the hours of 7:00 AM and 2:00 PM on the study 
days.  As of December 4, 2013, USGS reports that the data for these periods is “Provisional data 
subject to revision” (USGS 2013). 
 
Modifications to the study protocol for 2013, including additional volunteer boater outreach, 
river segments studied, watercraft-type studied, and sequence of the flows studied, were driven 
by and substantially adhere to the approved study plan and FERC’s May 2013 recommendations. 
Variances are discussed in Section 7.0.  
   
4.2 Assessment of Availability of Existing Information on River Boating 
 
This component of the study included a review of available information on river boating (i.e., 
canoe, kayak, raft, and other non-motorized watercraft types) on the lower Tuolumne River and 
public access in the study area.  This research included a review of internet guide books 
(California Creeks 2012, AW 2012), input from and discussions with boaters who have floated 
this particular reach, including Bob Hackamack (2012), and field reconnaissance of the lower 
Tuolumne River.  The objective of this information gathering was to identify, document, and 
describe the available non-motorized boating opportunities on the lower Tuolumne River. 
 
4.3 Determine the Number of Days in Each Month that Boatable Flows 

Occur  
 
The study team estimated the annual and monthly number of usable days that occur based on 
flow information in the historical hydrology record.  For the purpose of this study, a usable day 
is defined as a day when the mean daily flow at the La Grange gage is at or above the lowest 
boatable flow.   
 
4.4 Determine Operational Constraints to Providing Flows 
 
The study team reviewed Don Pedro operations that might prohibit or impact the ability to 
provide flows to the lower Tuolumne River.  Operations of the La Grange facilities were also 
reviewed.    
 
4.5 Identify and Describe Put-In and Take-Out Locations 
 
The study team documented put-in and take-out locations based on review of guide books, 
websites, and maps; discussions with boaters who have floated the river; and field 
reconnaissance.    
 
4.6 Identify Features of Special Interest, Challenge, Hazard, or Difficulty 
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The study team documented in-river and shoreline constraints, challenges, play spots, the types 
of craft suitable for boating in the study area based on review of guide books and websites, in-
river boating survey results, discussions with boaters who have floated the river; and field 
reconnaissance, including participation in three segments of the 2012 Paddle-to-the-Sea event. 
 
4.7 Evaluate the Adequacy of Public Information 
 
The study team researched the availability, reliability, and real-time access to websites that 
provided information on flows in the lower Tuolumne River. 
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5.0 STUDY FINDINGS  
 
The findings of the Lower Tuolumne River Lowest Boatable Flow study are discussed below for 
each of the seven study components.  
 
5.1 Lowest Boatable Flows 
 
The lowest boatable flow was assessed primarily through in-river boating by volunteers under a 
range of flow conditions.  Between May 30, 2012 and September 14, 2013 the study team 
received a total of 132 useable boater surveys1 on lower Tuolumne River segments from Old La 
Grange Bridge (RM 50.5) to Shiloh Bridge (RM 4.0).  The flows at which boaters floated the 
river ranged from 101 cfs to 256 cfs, as recorded at the La Grange gage (Table 5.1-1).  Boaters 
included volunteer participants in the study, California Department of Fish and Wildlife (CDFW) 
staff who coincidentally were working on the lower Tuolumne River during one of the river 
boating study days, and recreational boaters who were coincidentally intercepted at the study 
take-out location at Turlock SRA. 
   
Table 5.1-1.   Summary of boated reaches by flow level and craft type. 

Date  Flow Level Range 
(cfs)1 

No. of Completed 
Surveys 

Hardshell kayaks, 
inflatable kayaks, 

and canoes  
Drift Boat/Raft 

OLD LA GRANGE BRIDGE (RM 50.5) TO TURLOCK SRA (RM 42.0) 
May 30, 2012 247-256 cfs 8 7 1 
May 31, 2012 218-231 cfs 7 7 0 
June 1, 2012 196-203 cfs 4 4 0 
August 17, 2013 202-206 cfs 19 11 8 
August 24, 2013 144-146 cfs 14 14 0 
September 7, 2013 171-179 cfs 11 10 1 
September 14, 2013 117-121 cfs 3 3 0 

BASSO BRIDGE (RM 47.5) TO TURLOCK SRA 
September 29, 2012 101-109 cfs 1 1 0 
September 7, 2013 171-179 cfs 6 6 0 
September 14, 2013 117-121 cfs 1 1 0 

Total 74 64 10 
TURLOCK SRA TO RIVERWALK PARK IN WATERFORD (RM 31.0) 

May 31, 2012  218-231 cfs 1 1 0 
August 17, 2013 202-206 cfs 12 8 4 
August 24, 2013 144-146 cfs 10 9 1 
September 7, 2013 171-179 cfs 11 11 0 
September 14, 2013 117-121 cfs 4 4 0 

Total 38 33 5 
FOX GROVE (RM 26.1) TO RIVERDALE PARK (RM 12.3) 

May 30, 2012 247-256 cfs 
584-675 cfs2 1 1 0 

                                                 
 
1  Some surveys were partially completed or more than one answer was selected on multiple choice questions. Not all responses 

from such surveys could be used in tabulating summary results. Copies of all submitted surveys, whether completely useable 
or not, are available to relicensing participants. 
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Date  Flow Level Range 
(cfs)1 

No. of Completed 
Surveys 

Hardshell kayaks, 
inflatable kayaks, 

and canoes  
Drift Boat/Raft 

FOX GROVE TO LEGION PARK (RM 17.6) 

May 31, 2012  218-231 cfs 
411-416 cfs2 1 1 0 

Total 2 2 0 
RIVERDALE PARK TO SHILOH BRIDGE (RM 4.0) 

August 17, 2013 202-206 cfs 
229-243 cfs2 4 4 0 

August 24, 2013 144-146 cfs 
184-209 cfs2 4 4 0 

September 7, 2013 171-179 cfs  
228-239 cfs2 10 5 5 

Total 18 13 5 
1 Flow level range at USGS La Grange gage (11289650) for the period 7:00 AM – 2:00 PM of each day reported, unless 

otherwise noted. Accessed December 3, 2013. 2013 data is provisional data subject to revision. 2012 data is approved for 
publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11289650  

2 Flow level range at USGS Modesto gage (112900) for the period 7:00 AM – 2:00 PM of each day reported. Accessed 
December 5, 2013.2013 data is provisional data subject to revision. 2012 data is approved for publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11290000  

 
In 2012, boaters experienced flows, as recorded at the USGS La Grange gage,  ranging from 101 
cfs to 256 cfs. Boaters considered these flows boatable, as reported in response to Question 15 on 
the 2012 survey instrument (Attachment A).  The lowest flows boated during this study were 101 
to 109 cfs on September 29, 2012  (as recorded at the La Grange gage) in the reach from Old La 
Grange Bridge (RM 50.5) to Turlock SRA (RM 42.0) (Table 5.1-1). At these flows of 101 to 109 
cfs, the single volunteer who participated in the September 29 - October 1 volunteer flow study 
effort reported the flow to be boatable, but declined to boat any lower flows in search of a lower 
boatable flow. At flows in the 100 cfs range, the Old La Grange Bridge to Turlock SRA segment 
was reported as boatable, but without any attributes to entice toward boating at lower flows.  
 
In 2013, with input from relicensing participants the survey instrument was modified to include 
additional questions about boatability at low flows (Attachment A). Question 15 remained the 
same from 2012 to 2013: “For the watercraft-type you boated in for this run, was this flow 
boatable? (Yes or No)” Questions 16 and 17 were added to the 2013 survey instrument: 
 
 For the watercraft-type you boated in for this run, was this flow enjoyable? (Yes or No) 

 Are you likely to return for future boating at today’s flow?  (Select one: Definitely Yes, 
Probably, Possibly, Definitely No) 

 
Tables 5.1-2 through 5.1.5 summarize responses to these questions about boatability at the four 
flows studied in 2013. Each table is sorted by river segments included in the 2013 study and by 
watercraft-type. 
 
The evaluations of the flow of 200 cfs demonstrated strong consensus on boatability, enjoyment, 
and future boating interest (Table 5.1-2). For those taking out at Riverwalk Park and Shiloh 
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Bridge, all respondents reported that the flow was boatable. At Turlock SRA, nearly 80 percent 
of respondents reported that the flow was boatable. 
 
Table 5.1-2.   Responses to boatability questions at flows of 202-206 cfs as measured at USGS La 

Grange gage, August 17, 2013 

Take-out  Watercraft 
Type 

# of 
Boaters 

Boatable at 
this flow 

Enjoyable 
at this flow 

Are you likely to return for future 
boating at this flow? 

Yes No Yes No Definitely 
no Possibly Probably Definitely 

yes 

TLSRA Canoe/Kayak 11 9 2 10 1 0 7 4 0 
Drift Boat/Raft 8 6 2 5 3 1 3 2 2 

Totals 19 15 4 15 4 1 10 6 2 

Riverwalk Park Canoe/Kayak 8 8 0 6 2 0 5 1 2 
Drift Boat/Raft 4 4 0 3 1 0 1 0 3 

Totals 12 12 0 9 3 0 6 1 5 

Shiloh Bridge1 Canoe/Kayak 4 4 0 4 0 0 2 0 2 
Drift Boat/Raft 0 - - - - - - - - 

Totals 4 4 0 4 0 0 2 0 2 
1 Flow level range at USGS Modesto gage (112900) for the period 7:00 AM – 2:00 PM on August 17, 2013 was 229 cfs - 243 

cfs. Accessed December 5, 2013.This data is provisional data subject to revision. 
 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-

09-14&site_no=11290000  
 
The evaluations of the 175 cfs flow on boatability, enjoyment, and future boating interest are 
presented in Table 5.1-3. One hundred percent of respondents taking out at TLSRA found 175 
cfs boatable.  At Riverwalk Park, over 80 percent of respondents reported the flow boatable. At 
Shiloh Bridge, 20 percent of respondents reported that 175 cfs was boatable. The existence of  
mats of water hyacinth completely spanning the river in two locations as reported by eight of the 
10 volunteer boaters on this day likely contributed to low boatability scores. 
 
Table 5.1-3.   Responses to boatability questions at flows of 171-179 cfs as measured at USGS La 

Grange gage, September 7, 2013 

Take-out  Watercraft 
Type 

# of 
Boaters 

Boatable at 
this Flow 

Enjoyable 
at this Flow 

Are you likely to return for future 
boating at this flow? 

Yes No Yes No Definitely 
no Possibly Probably Definitely 

yes 

TLSRA Canoe/Kayak 17 16 0 15 2 0 8 6 3 
Drift Boat/Raft 1 1 0 1 0 0 0 1 0 

Totals 18 18 0 16 2 0 8 7 3 

Riverwalk Park Canoe/Kayak 11 9 2 9 2 2 4 3 2 
Drift Boat/Raft 0 - - - - - - - - 

Totals 11 9 2 9 2 2 4 3 2 

Shiloh Bridge1 Canoe/Kayak 5 1 4 3 2 1 2 1 1 
Drift Boat/Raft 5 1 4 2 3 2 2 1 0 

Totals 10 2 8 5 5 3 4 2 1 
1 Flow level range at USGS Modesto gage (112900) for the period 7:00 AM – 2:00 PM on September 7, 2013 was 228 cfs – 239 

cfs. Accessed December 5, 2013.This data is provisional data subject to revision. 
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-
14&site_no=11290000 
 
The evaluation of flows at 150 cfs are presented in Table 5.1-4. For the majority of those taking 
out at Turlock SRA, 150 cfs was boatable, enjoyable, and respondents were split on the 
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possibility of returning at this flow.  For those taking out at Riverwalk Park, the majority did not 
find 150 cfs boatable, were split on level of enjoyment, and would possibly return at this flow.  
For those taking out at Shiloh Bridge, all four respondents reported that 150 cfs was boatable. 
This is in contrast to the reported non-boatability at flows of 175 cfs; as discussed above, this 
was likely due to the aquatic vegetation conditions encountered and reported by volunteer 
boaters during the 175 cfs study flow.  In summary, boaters’ evaluation of the 150 cfs flow 
varied depending on take-out and boater type, with a slight overall majority finding this flow 
boatable. 
 
Table 5.1-4.   Responses to boatability questions at flows of 144-146 cfs as measured at USGS La 

Grange gage, August 24, 2013 

Take-out  Watercraft 
Type 

# of 
Boaters 

Boatable at 
this Flow 

Enjoyable 
at this Flow 

Are you likely to return for future 
boating at this flow? 

Yes No Yes No Definitely 
no Possibly Probably Definitely 

yes 

TLSRA Canoe/Kayak 14 8 6 8 6 7 2 5 0 
Drift Boat/Raft 0 - - - - - - - - 

Totals 14 8 6 8 6 7 2 5 0 

Riverwalk Park Canoe/Kayak 9 4 5 4 5 2 6 0 1 
Drift Boat/Raft 1 0 1 1 0 1 0 0 0 

Totals 10 4 6 5 5 3 6 0 1 

Shiloh Bridge1 Canoe/Kayak 4 4 0 3 1 1 1 2 0 
Drift Boat/Raft 0 - - - - - - - - 

Totals 4 4 0 3 1 1 1 2 0 
1 Flow level range at USGS Modesto gage (112900) for the period 7:00 AM – 2:00 PM on August 24, 2013 was 184 cfs – 209 

cfs. Accessed December 5, 2013.This data is provisional data subject to revision. 
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-
14&site_no=11290000 
 
A flow target of 125 cfs was scheduled for September 14, 2013. No one volunteered to boat the 
Riverdale Park to Shiloh Bridge segment of the river. For the two river segments paddled (Old 
La Grange Bridge to TLSRA and TLSRA to Riverwalk Park), three of the eight boaters who 
participated reported this flow as boatable, four reported it enjoyable, and four reported they 
would definitely not return at this flow (Table 5.1-5). In summary, three of the eight boaters who 
participated in the 125 cfs study flow found it to be boatable. 
 
Table 5.1-5.   Responses to boatability questions at flows of 117-121 cfs as measured at USGS La 

Grange gage, September 14, 2013 

Take-out  Watercraft 
Type 

# of 
Boaters 

Boatable at 
this flow 

Enjoyable 
at this flow 

Are you likely to return for future 
boating at this flow? 

Yes No Yes No Definitely 
no Possibly Probably Definitely 

yes 

TLSRA Canoe/Kayak 4 1 3 1 3 3 0 0 0 
Drift Boat/Raft 0 - - - - - - - - 

Totals 4 1 3 1 3 3 0 0 0 

Riverwalk Park Canoe/Kayak 4 2 2 2 1 1 2 0 1 
Drift Boat/Raft 0 - - - - - - - - 

Totals 4 2 2 2 1 1 2 0 1 
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To summarize by river segment for canoes/kayaks, the river segment from Old La Grange 
Bridge to Turlock SRA was reported as boatable by all respondents at 175 cfs; at 150 cfs, more 
than half of all canoe/kayak respondents reported this segment boatable; and at 125 cfs, only one 
of the four canoe/kayak respondents reported it boatable. On the river segment from Turlock 
Lake to Riverwalk Park in Waterford, all canoe/kayak respondents reported 200 cfs boatable and 
nine of 11 reported 175 cfs to be boatable; 50 percent or fewer reported 150 cfs and 125 cfs to be 
boatable. On the river segment from Riverdale Park to Shiloh Bridge, all four canoe/kayak 
respondents reported 200 cfs and 150 cfs to be boatable; four out of five respondents found 175 
cfs not boatable, perhaps due to the aquatic vegetation conditions encountered on that study day. 
 
Because so few volunteers used drift boats/rafts on any of the study segments (Table 5.1-5), 
results for that watercraft type are extremely limited and not summarized in this text. 
 
Figure 5.1-1 presents the annual flow duration curve for the USGS gages at La Grange 
(11289650) and Modesto (11290000) for the period 1997-2012 (USGS 2012). Records from 
these gages were compared to demonstrate that Tuolumne River is a gaining stream between the 
two gages. This conclusion is generally supported by the accretion data presented in relicensing 
study W&AR-02 (TID/MID 2013b) as reported in section 2.4.2 of the Initial Study Report. 
During this lowest boatable flow study, the available flow for boating increased in a downstream 
direction as evidenced by the flows recorded on May 30, 2012; and August 17, August 24, and 
September 7, 2013 (see Table 5.1-1 above). 
 



5.0  Study Findings 
 

RR-03 5-6 Updated Study Report 
Lower Tuolumne River Lowest Boatable Flow  Don Pedro Project, FERC No. 2299 

0

2000

4000

6000

8000

10000

12000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Di
sc

ha
rg

e 
(c

fs
)

Exceedance

Modesto

LaGrange

 
Figure 5.1-1. Annual flow duration curve for the USGS gages at La Grange (11289650) and Modesto (11290000). 
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5.2 Assessment of Availability of Existing Information on River Boating 
 
The study team gathered information on put-ins and take-outs that define boatable segments of 
the lower Tuolumne River from existing internet guidebooks, other websites, and maps; 
recreational boaters familiar with the lower Tuolumne River; and volunteers who participated in 
this study.  After established reaches with publicly available put-ins and take-outs were 
identified, the following geographic and topographic information was compiled. Elevations are 
approximated based on USGS river miles and LiDAR data.  These locations are labeled in Figure 
2.0-1. 
 
Old La Grange Bridge (RM 50.5) to Turlock Lake State Recreation Area (RM 42.0) 
Length of Reach: 8.5 miles. 
Approximate Elevation Range:  170 ft to 120 ft. 
Average Gradient:  5.9 feet per mile (ft/mi). 
 
Alternative Put-in/Take-out Locations: 

Old La Grange Bridge to Basso Bridge (RM 47.5)  
Length of Reach: 3 miles. 
Basso Bridge to Turlock SRA 
Length of Reach: 5.5 miles. 

 
Turlock Lake State Recreation Area (RM 42.0) to Riverwalk Park in Waterford (RM 31.0) 
Length of Reach: 10 miles. 
Elevation Range:  120 ft to 70 ft. 
Average Gradient:  5.0 ft/mi. 
 
Riverwalk Park in Waterford (RM 31.0) to Fox Grove Fishing Access (RM 26.1) 
Length of Reach: 6 miles. 
Elevation Range:  70 ft to 60 ft. 
Average Gradient:  1.7 ft/mi. 
 
Fox Grove (RM 26.1) to Riverdale Park (RM 12.3) 
Length of Reach: 14 miles. 
Elevation Range:  60 ft to 40 ft. 
Average Gradient:   1.4 ft/mi. 
 
Alternative Put-in/Take-out Locations: 

Fox Grove to Legion Park (RM 17.6)  
Length of Reach: 8.5 miles. 
Legion Park to Riverdale Park 
Length of Reach: 5.3 miles. 

 
Riverdale Park (RM 12.3) to Shiloh Bridge (RM 4.0) 
Length of Reach: 8 miles. 
Elevation Range:  40 ft to 30 ft. 
Average Gradient:   1.3 ft/mi. 
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In summary, there are eight publicly available put-in and take-out locations on the lower 
Tuolumne River on the 46-mile reach from La Grange to Shiloh Bridge Fishing Access 
providing numerous day or partial day non-motorized boating trip opportunities.  Downstream of 
Shiloh Bridge (RM 4.0) to the confluence with the San Joaquin River (RM 0), public access was 
limited due to private land ownership.  However, the Tuolumne River Trust purchased the Dos 
Rios Ranch in 2012, which consists of 1,600 acres of Tuolumne River floodplain (Koepele 
2012).  The Dos Rios Ranch occupies three miles of river frontage along the confluence of the 
Tuolumne and San Joaquin Rivers and the site may provide future recreation potential (TRT 
2012). 
 
5.3 Number of Boatable Flow Days Available 
 
Based on the results of this study as reported in Section 5.1, at least one boater reported that 
flows of 100 cfs and 125 cfs as recorded at the La Grange gage were boatable on the upper 
reaches of the lower Tuolumne River (Old La Grange Dam to Riverwalk Park in Waterford, RM 
50.5 – RM 32). At flows of 150 cfs, approximately 50 percent of volunteer boaters reported the 
flow was boatable on this upper portion of the lower river. All four boaters on the Riverdale Park 
to Shiloh Bridge segment (RM 12 – RM 4) reported that 150 cfs was boatable. At 200 cfs, nearly 
90 percent of the boaters surveyed reported that the flow was boatable. This section describes the 
historic frequency of these flow levels. 
 
Based on a review of daily average flows as measured at the La Grange gage for the 16-year 
period from January 1, 1997 to September 30, 2012, flows were at or above 100 cfs 94 percent of 
the time. During the months of the typical boating season of May through October, flows were at 
or above 100 cfs 100 percent of the time in May and 80 percent of the time in September for the 
period 1997-2012 (Table 5.3-1).  During this 11 year period, flows were at or above 100 cfs 
every day of the year for 10 of the calendar years; flows occasionally dropped below 100 cfs 
during six years – 2001, 2002, 2007, 2008, 2009, and 2012. 
 
Table 5.3-1.   Percent of time USGS gage at La Grange reported flows of 100 cfs or greater for the 

period 1997-2012. 
Month Percent of Time Flow Greater than 100 cfs 

May 100 
June 84 
July 81 
August 86 
September 80 
October 98 

Source: Tuolumne_FlowDuration4.xlsx, Draft License Application Exhibit B 
 
Similar analysis for flows of 125 cfs reveal that flows were at or above 125 cfs 86 percent of the 
time. During the months of the typical boating season of May through October, flows were at or 
above 125 cfs 100 percent of the time in May and 56 percent of the time in August and 
September for the period 1997-2012 (Table 5.3-2).  
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Table 5.3-2.   Percent of time USGS gage at La Grange reported flows of 125 cfs or greater for the 
period 1997-2012. 

Month Percent of Time Flow Greater than 125 cfs 
May 100 
June 71 
July 57 
August 56 
September 56 
October 95 

Source: Tuolumne_FlowDuration4.xlsx, Draft License Application Exhibit B 
 
Flows were at or above 150 cfs 84 percent of the time for the period 1997-2012. During the 
months of the typical boating season of May through October, flows were at or above 150 cfs 98 
percent of the time in May and 56 percent of the time in July, August, and September  
(Table 5.3-3). 
 
Table 5.3-3.   Percent of time USGS gage at La Grange reported flows of 150 cfs or greater for the 

period 1997-2012. 
Month Percent of Time Flow Greater than 150 cfs 

May 98 
June 60 
July 56 
August 56 
September 56 
October 94 

Source: Tuolumne_FlowDuration4.xlsx, Draft License Application Exhibit B 
 
Flows were at or above 175 cfs 76 percent of the time for the period 1997-2012. During the 
months of the typical boating season of May through October, flows were at or above 175 cfs 97 
percent of the time in May and 56 percent of the time in July, August, and September  
(Table 5.3-4). 
 
Table 5.3-4.   Percent of time USGS gage at La Grange reported flows of 175 cfs or greater for the 

period 1997-2012. 
Month Percent of Time Flow Greater than 175 cfs 

May 97 
June 58 
July 56 
August 56 
September 56 
October 83 

Source: Tuolumne_FlowDuration4.xlsx, Draft License Application Exhibit B 
 
Flows were at or above 200 cfs 69 percent of the time for the period 1997-2012. During the 
months of the typical boating season of May through October, flows were at or above 200 cfs 94 
percent of the time in May and 56 percent of the time in July, August, and September  
(Table 5.3-5). 
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Table 5.3-5.   Percent of time USGS gage at La Grange reported flows of 200 cfs or greater for the 
period 1997-2012. 

Month Percent of Time Flow Greater than 200 cfs 
May 94 
June 54 
July 56 
August 56 
September 56 
October 74 

Source: Tuolumne_FlowDuration4.xlsx, Draft License Application Exhibit B 
 
5.4 Operational Constraints to Providing Flows 
 
The Don Pedro Project is operated and managed as a multi-purpose water resource project 
providing water storage for irrigation, municipal and industrial (M&I) use, flood control, 
recreation, power generation, and fisheries protection and enhancement purposes.  The Project 
provides water storage for irrigation for 210,000 acres of prime Central Valley farmland located 
east of the San Joaquin River primarily in Stanislaus County.  In general, Project operations 
follow a relatively consistent annual cycle of water management for flood control; capturing 
runoff from snowmelt and seasonal rainfall; storage and delivery of water to meet irrigation, 
municipal, and industrial needs; providing recreation opportunity; and providing scheduled 
releases to benefit anadromous fish in the lower Tuolumne River.  The Don Pedro Project also 
provides water storage (in the form of “water bank” credit) for the City and County of San 
Francisco (CCSF) which enables it to meet the water needs of its 2.6 million customers in the 
San Francisco Bay Area.  Operations are conducted in accordance with all FERC license terms.   
 
Releases from the Don Pedro Project, therefore, vary depending on irrigation, municipal, and 
industrial water needs.  Releases from Don Pedro Dam are also made to meet flow requirements 
in the lower Tuolumne River as measured at the USGS La Grange gage.  These releases are 
made in accordance with the schedule adopted as part of the Districts’ 1995 settlement 
agreement.   
 
FERC issued an order on July 31, 1996 amending the Don Pedro license to incorporate the lower 
Tuolumne River minimum flow provisions contained in the settlement agreement.  The revised 
required minimum flows vary from 50 to 300 cfs depending on water year type and time of year.  
As the estimated lowest boatable flow is in the range of 100 cfs to 150 cfs, and this flow is 
somewhat greater than the current required minimum flows for the “critical dry” to “below 
normal”  water year types, the Districts believe these flows can be delivered by the Don Pedro 
Project.     
 
5.5 Put-In and Take-Out Locations 
 
Information on put-ins and take-outs was gathered from existing sources, recreational boaters 
familiar with the lower Tuolumne River, volunteers who participated in the study, and direct 
observation.  Volunteer boaters provided information on the following segments:  Old La Grange 
Bridge to Turlock SRA, Basso Bridge to Turlock SRA, Turlock SRA to Waterford, Fox Grove to 
Legion Park and Riverdale Park in Modesto, and Riverdale Park to Shiloh Bridge.  The study 
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team participated in three segments of the Paddle to the Sea Event (segments 5-7 from Riverwalk 
Park in Waterford to Venn Farms).  Figure 2.0-1 presents the location of identified put-ins and 
take-outs. 
 
The 52-mile lower Tuolumne River from La Grange to the confluence of the San Joaquin River 
has eight publicly available access locations for put-in and/or take-out of non-motorized 
watercraft, all located between La Grange (RM 52) and Shiloh Bridge (RM 4). Downstream of 
Shiloh Bridge, private property limits public access to the river.  The access points are 
summarized below.  
 
5.5.1 Old La Grange Bridge (RM 50.5) to Turlock Lake State Recreation Area 

(RM 42.0) 
 
The put-in for this segment is Old La Grange Bridge for either the north or south bank.  Direct 
access to the north bank put-in is via Highway 59, while direct access to the south bank is 
through the town of La Grange, off Highway 132. Street parking is available on both sides of the 
river and there are well-established user-defined access paths to the shoreline. There are no 
developed facilities at this put-in. 
 
The take-out for this segment is the Turlock SRA, which is approximately 8.7 miles from Old La 
Grange Bridge. Ample parking and full service restrooms are available. There is a fee of $10 for 
parking/day-use. 
 
The drive between put-in and take-out is approximately 8 miles or 15 to 20 minutes via Lake 
Road. 
 
To shorten this segment, users may use the Basso Bridge put-in/take-out, which is located 
approximately three miles downriver from Old La Grange Bridge. Parking is available 
underneath the bridge and there is open access to the shoreline.  Portable toilets are also 
available. 
 
5.5.2 Turlock Lake State Recreation Area to Riverwalk Park in Waterford  

(RM 31.0)  
 
The put-in for this segment is the Turlock SRA. There is ample parking available at this location 
and a $10 fee for parking/day-use. The take-out for this segment is Riverwalk Park, Waterford.  
Ample paved parking and vault toilets are available.  Access to the shore is via a steep bank; 
although there are some constructed steps, they cover only a portion of the route to the shore.  
The drive between put-in and take-out is approximately 15 miles or 25 to 30 minutes via Lake 
Road to Highway 132 to Appling Road in Waterford. 
 
5.5.3 Riverwalk Park to Fox Grove Fishing Access (RM 26.1) 
 
The put-in for this segment is Riverwalk Park on Appling Road in Waterford and the take-out is 
Fox Grove Fishing Access, Geer Road. The take-out location has ample paved parking as well as 
a boat ramp.  The location has no restrooms.  
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The drive between put-in and take-out is approximately seven miles or 20 minutes via Highway 
132 and Geer Road. 
 
5.5.4 Fox Grove Fishing Access (RM 26.1) to Riverdale Park (RM 12.3) 
 
The put-in for this segment is Fox Grove Fishing Access, located off of Geer Road.  Direct 
access to the put-in is via Geer Road.  The take-out for this segment is Riverdale Park, South 
Carpenter Road. There is ample parking and restrooms at this location. Access to the shoreline is 
unimproved.   
 
Legion Park in Modesto (RM 17.6), off of South Santa Cruz Avenue, is an alternate take-out for 
this segment.  Legion Park provides ample parking and open access to the shore. The park has no 
restrooms. 
 
The drive between put-in and take-out is approximately 11 miles or 20 minutes via Hatch Road. 
The drive from Fox Grove to Legion Park in Modesto is approximately 9.5 miles, or 20 minutes 
via E. Hatch Road. 
 
5.5.5 Riverdale Park (RM 12.3) to Shiloh Bridge Fishing Access (RM 4.0) 
 
The put-in for this segment is Riverdale Park, on South Carpenter Road. There is ample parking 
and restrooms at this location. Access to the shoreline is unimproved. The take-out for this 
segment is Shiloh Bridge Fishing Access. There is limited parking in the road right-of-way. 
Access to the shoreline is gated and boaters must walk approximately 200 yards from the parking 
area to the shoreline. Access to the shoreline is unimproved. There are no restrooms. 
 
The drive between put-in and take-out is approximately 4 miles or 10 minutes via Paradise and 
Shiloh Roads.  
 
5.6 Quality of Put-in Areas and Take-out Areas 
 
Boaters were asked to comment on the quality of put-in and take-out locations they used during 
the study. Eight locations were assessed by volunteers, and results are summarized below. 
 
5.6.1 Old La Grange Bridge 
 
Boaters described the put-in at Old La Grange Bridge as acceptable, with the river right location 
preferred of river left. Several respondents reported that the man-gate to restrict vehicle access 
presented a barrier to carrying boats to the put-in and that the walk from the parking area to the 
put-in was too long. Parking was described as not adequate by some respondents 
 
5.6.2 Basso Bridge 
 
Very few volunteer boaters used this put-in. Those who did use it reported that it was excellent 
or good. 
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5.6.3 Turlock Lake State Recreation Area 
 
Turlock SRA was used as a put-in or take-out by many volunteer boaters. The majority of users 
reported that it was an excellent or good non-motorized boating access site. There were negative 
comments from some respondents about the fees to use the site. 
 
5.6.4 Riverwalk Park 
 
Most boaters described the take-out at Riverwalk Park as good or acceptable. Some respondents 
found the site difficult to use due to the steep riverbank. Other respondents noted that the site 
was busy and crowded. 
 
5.6.5 Fox Grove Fishing Access 
 
The single volunteer who used the Fox Grove Fishing Access site reported that it was an 
adequate launch, but the site lacked restrooms. 
 
5.6.6 Legion Park 
 
The single volunteer who used the Legion Park reported that there is no constructed launch and 
the site lacked restrooms, but that parking was available near the river. 
 
5.6.7 Riverdale Park 
 
Most boaters described the put-in at Riverdale Park as acceptable or poor. Many respondents 
found the site difficult to use due to the steep riverbank and a long walk from parking to the put-
in. Some respondents observed that the site was in a dangerous neighborhood with limited 
parking. 
 
5.6.8 Shiloh Bridge 
 
Most boaters described the take-out at Shiloh Bridge as acceptable or poor. Many respondents 
found the site difficult to use due to the long walk from parking to the take-out and the remote 
character of the site. 
 
5.7 Features of Special Interest, Challenge, Hazard, or Difficulty 
 
Volunteer participants in the river boating study effort were asked to report on flow dependent 
characteristics that contributed to the quality of the river trip experience (e.g., hazards, quality, 
functionality, time).  This information is discussed below and presented in Tables 5.6-1 through 
5.6-4.  
 
5.7.1 Portages 
 
Most volunteer boaters who participated in the river boating study effort did not find it necessary 
to portage, i.e., leave the river to circumvent a hazard or challenge. However, several instances 
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of wading and pulling watercraft through areas of shallow water on all study reaches were 
reported as portages, including over a fishing weir located downstream of Fox Grove Fishing 
Access (Table 5.6-3). On September 7, 2013, nine out of 10 volunteer boaters on the Riverdale 
Park to Shiloh Bridge segment reported two portages (Table 5.6-4). As discussed in Section 5.1 
and documented on the volunteer boaters’ completed questionnaires, boaters on this segment 
encountered aquatic vegetation spanning the width of the river in two locations on that day.  
 
5.7.2 Debris 
 
Boaters were asked how many times they experienced debris or overhanging vegetation that was 
difficult to avoid. This hazard was reported at all study flow levels on all river segments. Boaters 
experienced from zero to 98 places where debris was difficult to avoid, including a tree that fell 
across the river between two of the 2013 study days, creating an unexpected hazard for study 
participants paddling from Old La Grange Bridge to Turlock SRA. Debris and overhanging 
vegetation was reported most frequently on Old La Grange Bridge to Turlock SRA segment at 
flows of 150 cfs. In general, reported frequency of debris and overhanging vegetation declined 
with increasing flow. 
 
5.7.3 Scraping Bottom 
 
Boaters were asked whether or not they scraped bottom and how many times.  In 2013, survey 
questions about scraping were modified to determine if scraping bottom resulted in stopping 
and/or having to get out of the boat to drag or pull the boat. Boaters reported a wide range of 
scrapes at all study flow levels, from zero to 118 times. For the river segment from Old La 
Grange Bridge to Turlock SRA, the number of scrapes decreased with increasing flow for both 
canoes/kayaks and drift rafts/boats (Table 5.6-1).  On other river segments studied in 2013, there 
was no strong correlation between responses about scraping and the flows or watercraft types. 
Anecdotal comments during the execution of the study indicated that more experienced boaters 
were better at avoiding scrapes than less experienced boaters, although the survey results 
comparing reported experience level and number of scrapes are mixed with no clear trends. The 
variety of craft with varying drafts used by volunteers and the number of occupants in each 
watercraft may help to explain the wide range of responses.   
 
5.7.4 Exciting and Fun Chutes 
 
Boaters noted the occurrence of exciting and fun chutes at all flow levels.  These chutes were 
most commonly reported in the segments from Old La Grange Bridge to Turlock SRA and 
Turlock SRA to Riverwalk Park in Waterford.  
 
5.7.5 Run Time 
 
The time it took boaters to complete the study reaches varied from 2 hours to 7 hours, with no 
strong pattern related to flows, watercraft types, or river segments.  
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Table 5.6-1.   Responses to survey questions regarding features of special interest, challenge, 
hazard, and difficulty – Old La Grange Bridge (RM 50.5) to Turlock Lake State 
Recreation Area (RM 42.0). 

Watercraft 
Type Date 

Range 
of 

Flow 
(cfs)1 

# of 
Respondents 

Range of responses 

# 
Portages 

Total 
Debris 

Location 

# 
Scraped 
Bottom 

Exciting, 
Fun 

Chutes 

Time to 
Complete 

Run 
(hours) 

Canoe/Kayak 

5/30/12 247-
256 cfs 8 0 0-5 0-20 0-6 2-5 

5/31/12 218-
231 cfs 5 0 2-5 6-38 0-2 2-3 

6/1/12 196-
203 cfs 4 0 3-6 13-30 0-4 2-4 

8/17/13 202-
206 cfs 13 0-2 0-10 0-33 0-7 3-6 

9/7/13 171-
179 cfs 16 0-1 0-15 4-43 0-12 3-5 

8/24/13 144-
146 cfs 14 0-5 0-30 6-58 0-15 3-5 

9/14/13 117-
121 cfs 4 0-7 0-7 21-67 0-8 4 

9/29/12 101-
109 cfs 1 0 5 9 2 3 

Drift 
Raft/Boat 

5/30/12 247-
256 cfs 1 0 1 4 5 5 

8/17/13 202-
206 cfs 6 0-2 0-12 0-11 0-6 4-6 

9/7/13 171-
179 cfs 1 0 7 34 3 4 

1 Flow level range at USGS La Grange gage (11289650) for the period 7:00 AM – 2:00 PM of each day reported. Accessed 
December 3, 2013. 2013 data is provisional data subject to revision. 2012 data is approved for publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11289650   

 
Table 5.6-2.   Responses to survey questions regarding features of special interest, challenge, 

hazard, and difficulty – Turlock Lake State Recreation Area (RM 42.0) to 
Riverwalk Park in Waterford (RM 31.0). 

Watercraft 
Type Date 

Range 
of 

Flow 
(cfs)1 

# of 
Respondents 

Range of responses 

# 
Portages 

Total 
Debris 

Location 

# 
Scraped 
Bottom 

Exciting, 
Fun 

Chutes 

Time to 
Complete 

Run 
(hours) 

Canoe/Kayak 

5/31/12 218-
231 cfs 1 1 2 21 0 4 

8/17/13 202-
206 cfs 8 0 0-3 8-41 0-3 6-7 

9/7/13 171-
179 cfs 12 0-3 0-6 10-74 0-4 3-6 

8/24/13 144-
146 cfs 9 0-6 0-5 7-110 0-6 4-5 

9/14/13 117-
121 cfs 4 0-7 3-10 4-40 3-10 5 

http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
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Watercraft 
Type Date 

Range 
of 

Flow 
(cfs)1 

# of 
Respondents 

Range of responses 

# 
Portages 

Total 
Debris 

Location 

# 
Scraped 
Bottom 

Exciting, 
Fun 

Chutes 

Time to 
Complete 

Run 
(hours) 

Drift 
Raft/Boat 

8/17/13 202-
206 cfs 4 5 2-3 12-28 1-6 6-7 

8/24/13 144-
146 cfs 1 0 4 8 0 4 

1 Flow level range at USGS La Grange gage (11289650) for the period 7:00 AM – 2:00 PM of each day reported. Accessed 
December 3, 2013. 2013 data is provisional data subject to revision. 2012 data is approved for publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11289650   

 
Table 5.6-3.   Responses to survey questions regarding features of special interest, challenge, 

hazard, and difficulty – Fox Grove (RM 26.1) to Riverdale Park (RM 12.3). 

Watercraft 
Type Date 

Range 
of 

Flow 
(cfs)1 

# of 
Respondents 

Range of responses 

# 
Portages 

Total 
Debris 

Location 

# 
Scraped 
Bottom 

Exciting, 
Fun 

Chutes 

Time to 
Complete 

Run 
(hours) 

Canoe/Kayak 5/30/12 

247-
256 cfs 

584-
672 
cfs2 

1 2 3 2 1 4 

Canoe/Kayak 5/31/123 

218-
231 cfs 

411-
416 
cfs2 

1 1 3 4 1 4 

1 Flow level range at USGS La Grange gage (11289650) for the period 7:00 AM – 2:00 PM of each day reported, unless 
otherwise noted. Accessed December 3, 2013. 2013 data is provisional data subject to revision. 2012 data is approved for 
publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11289650   

2 Flow level range at USGS Modesto gage (112900) for the period 7:00 AM – 2:00 PM of each day reported. Accessed 
December 5, 2013. 2013 data is provisional data subject to revision. 2012 data is approved for publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11290000  

3 On May 31, 2012, the volunteer boater paddled Fox Grove to Legion Park (RM 17.6). 
 
Table 5.6-4.   Responses to survey questions regarding features of special interest, challenge, 

hazard, and difficulty – Riverdale Park (RM 12.3) to Shiloh Bridge (RM 4.0). 

Watercraft 
Type Date 

Range 
of 

Flow 
(cfs)1 

# of 
Respondents 

Range of responses 

# 
Portages 

Total 
Debris 

Location 

# 
Scraped 
Bottom 

Exciting, 
Fun 

Chutes 

Time to 
Complete 

Run 
(hours) 

Canoe/Kayak 8/17/13 

202-
206 cfs 

229-
243 
cfs2 

4 0 0 4-41 0-1 4-6 

http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11290000
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11290000
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Watercraft 
Type Date 

Range 
of 

Flow 
(cfs)1 

# of 
Respondents 

Range of responses 

# 
Portages 

Total 
Debris 

Location 

# 
Scraped 
Bottom 

Exciting, 
Fun 

Chutes 

Time to 
Complete 

Run 
(hours) 

9/7/13 

171-
179 cfs 

228-
239 
cfs2 

5 2 0-2 1-14 0-1 4-5 

8/24/13 

144-
146 cfs 

184-
209 
cfs2 

4 0 0-6 18-66 0-6 3-5 

Drift 
Raft/Boat 9/7/13 

171-
179 cfs 

228-
239 
cfs2 

5 0-2 0-3 2-118 0-2 6 

1 Flow level range at USGS La Grange gage (11289650) for the period 7:00 AM – 2:00 PM of each day reported, unless 
otherwise noted. Accessed December 3, 2013. 2013 data is provisional data subject to revision. 2012 data is approved for 
publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11289650   

2 Flow level range at USGS Modesto gage (112900) for the period 7:00 AM – 2:00 PM of each day reported. Accessed 
December 5, 2013. 2013 data is provisional data subject to revision. 2012 data is approved for publication. 

 http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-
09-14&site_no=11290000  

 
 

.

http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11289650
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11290000
http://nwis.waterdata.usgs.gov/ca/nwis/uv?cb_00060=on&format=rdb&period=&begin_date=2012-05-30&end_date=2013-09-14&site_no=11290000
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6.0 DISCUSSION AND FINDINGS 
 
Findings from the Lower Tuolumne River Lowest Boatable Flow study are discussed below 
within the context of the seven study objectives.  
 
Objective 1: Determine whether the Project’s minimum flows provide for river boating in 
portions of the lower Tuolumne River.  Flows as low as 100 cfs as recorded at the USGS La 
Grange gage were determined to be boatable in the reach between Old La Grange Bridge and 
Turlock SRA in 2012. This segment has the highest gradient of the entire lower Tuolumne and 
provides the most interesting paddling. At flows in the 100 cfs range, one experienced boater in a 
kayak found the Old La Grange Bridge to Turlock SRA segment to be boatable, but also noted 
no attributes to entice toward boating at lower flows. Based on this very limited input (1 boater) 
it would seem that 100 cfs is boatable and lower flows would not provide enjoyable boating in 
kayaks, or any other craft.  
 
In 2013, a greater number of volunteers participated in the study, and results indicate that flows 
of 175 cfs and 200 cfs are both boatable and enjoyable on the study reaches – Old LaGrange 
Bridge to Riverwalk Park in Waterford and Riverdale Park to Shiloh Bridge. At flows of 150 cfs 
and 125 cfs, volunteers who participated in the study were mixed in their assessments of 
boatability and enjoyability, with the affirmative assessment of boatabilty dropping below 50 
percent among respondents. 
 
Study results and the level of volunteer participation indicate that shallow draft canoes and 
kayaks are ideally suited for the boating opportunities on the lower Tuolumne. Very few drift 
boaters/rafters participated in the study, and those who did participate reported the river 
unboatable at study flows of 150 cfs and lower. 
 
Objective 2:  Evaluate existing recreation information, where possible, to assess river 
boating including gradient of river segments.  Boating opportunities on the lower Tuolumne 
River below Old La Grange Bridge were assessed.  The lower Tuolumne River is a flatwater 
boating opportunity.  American Whitewater (AW) calls the valley section of the Tuolumne River 
“a scenic and excellent beginner run.” Further, AW identified the river as primarily flat, but there 
are many riffles, narrow channels, and sharp turns—providing some challenging areas, and 
generally not recommended for the inexperienced boater (American Whitewater, 2012).  
 
The lower Tuolumne River offers flat water boating opportunities with higher gradients in the 
upstream portion from Old La Grange Bridge to Turlock SRA where gradient averages 
approximately 6 ft/mi. Below Waterford, the river gradient averages less than 2 ft/mi. 
 
Boaters identified similar opportunities to boat flatwater river reaches in Central California 
including the lower Merced River near Snelling, and the lower Stanislaus River below Knights 
Ferry and below Orange Blossom.   
 
Objective 3: Determine the number of flow days by month at or above the minimum 
acceptable flow for river boating opportunities (e.g. kayaking, canoeing) under current 
Project operations.  There are a substantial number of days available to boaters at and well 
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above the lowest boatable flow range.   La Grange data for the period January 1, 1997 – 
September 30, 2012 reports flows of 100 cfs and greater 94 percent of the time.  Considering the 
months of the typical boating season (May – October), 100 cfs was available as much as 100 
percent of the time in May during the period 2003-2012. Even in the lowest flow month of 
September, 100 cfs was available 80 percent of the time.  
 
La Grange data for the period January 1, 1997 – September 30, 2012 reports flows of 150 cfs and 
greater 84 percent of the time. For the period 2003-2012, 150 cfs was available as much as 98 
percent of the time in May.  During the lowest flow months of July, August, and September, 150 
cfs was available 56 percent of the time. 
 
During the same period of record, flows of 175 cfs and 200 cfs were available 56 percent of the 
time during the low flow months of July, August, and September. 
 
Objective 4: Determine operational constraints, if any, of providing minimum flows for the 
river boating opportunities.  At this time, no operational constraints have been identified by the 
Districts of providing minimum flows for the river boating opportunities. As the estimated 
lowest boatable flow is in the range of 100 cfs to 150 cfs, and this flow is somewhat greater than 
the current required minimum flows for the “critical dry” to “below normal”  water year types, 
the Districts believe these flows can be delivered by the Don Pedro Project.  
 
Objective 5: Identify and describe put-in and take-out locations for river boating between 
La Grange Dam and the confluence with the San Joaquin River.  Eight public access points 
in 46 miles of river from La Grange Bridge to Shiloh Bridge are available for various day and 
partial day trips.  The access areas have access for non-motorized boating purposes that ranges 
from excellent to poor, with poor access being reported mostly due to bank steepness and 
distance to parking at some access areas.  Access points provide parking and some provide 
restrooms.  Day use fees are charged at Turlock SRA. 
 
Objective 6: Identify and describe the locations on the river where boaters encounter 
features of special interest, challenges, hazards, or difficulties.  The uppermost reach (Old La 
Grange Bridge to Turlock SRA) provides the highest gradient on the lower Tuolumne River, 
with average fall of almost 6 ft/mi. Below Waterford, the river gradient averages less than 2 
ft/mi. 
 
Boaters encountered a range of features and some challenges on the river. The challenges 
identified were two areas where boaters portaged their watercraft, and a few places where debris 
or in-river constructed elements blocked a portion of the river. Between the August 24 and 
September 7 study events in 2013, a tree fell across the river upstream of Turlock SRA; several 
respondents found passage around this hazard challenging. And on the river reach between 
Riverdale Park and Shiloh Bridge, water hyacinth growth during the same period created 
vegetation mats that blocked the entire river in two locations. However, other than these 
vegetation challenges, the reaches reported on were boatable overall.  Further, primarily 
kayakers noted a few fun chutes to run on the reaches from Old La Grange Bridge to Turlock 
SRA.  
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Objective 7: Evaluate the adequacy of public flow information (i.e. availability, reliability, 
and real-time access).  Volunteer boaters were familiar with several sources of flow 
information.  The primary source was the USGS website, followed by the TID or MID websites.  
Boaters also used visual observation and information from other boaters.  Most boaters identified 
the need for flow information 12 hours or more before making a decision to boat, with some 
boaters identifying fewer than 12 hours as adequate. 
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7.0 STUDY VARIANCES AND MODIFICATIONS 
 
Variances occurred during the study related to the volunteer boating effort conducted during 
river boating events. First, water year 2012 was a very dry year. When the water year type was 
determined to be a critical flow year, the Districts decided to conduct the volunteer boating 
portion of the study from May 30 through June 3, 2012. This was a variance from the approved 
study schedule of September through October.  This variance does not affect the 2012 river 
boating study effort as a second episode was ultimately conducted September 29 to October 1, 
2012. 
 
Second, the study plan identified that the volunteer boater group would ideally included five to 
eight people for each kind of watercraft with a range of skill levels to paddle portions of the 
lower Tuolumne.  Volunteer turnout in 2012 was low at a total of 14 volunteers (13 for the May 
30 to June 3 flow and one for the September 29 to October 1 flow).  Volunteers boated in canoes 
and kayaks. No volunteers boated in drift boats/rafts. 
 
Third, the river boating study effort was conducted May 30 to June 2, 2012 with flows ranging 
from 110 cfs to 200 cfs as measured at USGS La Grange gage. On June 19, 2012, the USGS 
visited the gage site and took field measurements. Based on those field measurements, the gage 
was adjusted and previously reported provisional data was revised on June 28, 2012 and 
December 17, 2012. The recalibrations resulted in revised estimates of flow for the river boating 
study days ranging from 171 cfs to 256 cfs. These flow estimates have been approved for 
publication by USGS. 
 
Due to the gage recalibration in late June, the Districts scheduled a repeat of the river boating 
study for September 29 to October 1, and began soliciting volunteers in late August. Only Steve 
Bowes of the National Park Service participated in the September 29 event, kayaking the Basso 
Bridge to Turlock SRA segment at a flow of 101 to 109 cfs. 
 
Regarding variances in 2013, as discussed in Section 1.2, FERC staff recommended, among 
other things, that the study be modified to include study on each section of the lower Tuolumne 
River between Old La Grange Bridge (RM 51) and Riverdale Park (RM 12), and that 5 to 8 
volunteers in both watercraft types participate on each section of the river. FERC’s SPD also 
directed that study flows descend sequentially from 200 cfs by 25 cfs increments. 
 
Relicensing participants assisted the Districts in identifying segments of the river to be studied. 
Due to concern over the number of volunteers that would be needed to cover the 39 miles of 
river recommended, an effort was made to reduce the number of river miles to be studied while 
still covering segments with the highest gradient and potential for fun and exciting chutes and 
rapids, and segments in close proximity to the urban and residential development in the Modesto 
area. In consultation, three segments on the lower Tuolumne River were selected: Old La Grange 
Bridge (RM 50.5) to Turlock SRA (RM 42.0), Turlock SRA to Riverwalk Park in Waterford 
(RM 12.3), and Riverdale Park (RM 12) to Shiloh Bridge (RM 4.0). 
 
While volunteer participation in 2013 was greater than in 2012, participation by 5 to 8 boaters in 
each watercraft category was not achieved throughout the study. Participation by watercraft type 



7.0  Study Variances and Modifications 
 

RR-03 7-2 Updated Study Report 
Lower Tuolumne River Lowest Boatable Flow  Don Pedro Project, FERC No. 2299 

on each study segment is presented in Table 5.1-1. The desired minimum of 5 canoe/kayak 
volunteers and 5 drift boat/raft volunteers was achieved only twice – August 17, 2013 on the Old 
La Grange Bridge to Turlock SRA segment and September 7, 2013 on the Riverdale Park to 
Shiloh Bridge segment. Overall, the Old La Grange Bridge to Turlock SRA segment had the 
highest participation rates with 54 surveys completed in 2013. Volunteer participation on the 
Turlock SRA to Riverwalk Park segment resulted in 38 completed surveys in 2013. The 
Riverdale Park to Shiloh Bridge segment had the lowest participation with 18 surveys completed. 
When comparing watercraft types, canoe/kayak participation was much higher than drift 
boat/raft participation, with 93 surveys completed by canoe/kayak participants and 17 completed 
by drift boat/rafters. While FERC staff’s recommended participation levels were not achieved, 
this volunteer effort represents a significant commitment by dozens of volunteers, two of whom 
participated on all four study days. This updated study report presents the results from all surveys 
completed by volunteers in 2012 and 2013, and forms the basis for an informed decision on 
lowest boatable flows on the lower Tuolumne River. 
 
A third variance in the 2013 study effort involved the sequence of study flows. FERC’s SPD 
directed that flows be studied in a descending sequence – 200 cfs, 175 cfs, 150 cfs, etc. Based on 
concern for the number of volunteers needed and the recognition that attrition might impact 
participation rates as the number of study days increased, the Districts agreed to study first 200 
cfs (as ordered by FERC) and then skip to 150 cfs. It was agreed that if 150 cfs was judged 
boatable by a majority of participants, then 175 cfs could be skipped. As discussed in Section 5, 
150 cfs was judged not boatable by many participants, so flows on the subsequent study day 
were set at 175 cfs. Ultimately, flows of 200 cfs, 175 cfs, 150 cfs, and 125 cfs were studied in 
2013. 
 
Despite these variances, all the study objectives were met.   
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LOWEST BOATABLE FLOW QUESTIONNAIRES FOR 2012 AND 2013 



  BOATING SURVEY for the LOWER TUOLUMNE RIVER 

Don Pedro Project No. 2299   Lower Tuolumne River Lowest Boatable Flow Study 

Thank you for participating in the Lower Tuolumne River Boatable Flow Study. 
The following questionnaire will help MID and TID understand more about the  

lowest boatable flow on the Lower Tuolumne River. 

 
1.  Approximately how many times have you boated this reach? 

a. Total number of times (including today)   ____________  
b. Number of time in the last 12 months (including today)   _____________ 
c. What months of the year do you normally boat this reach? (Circle all that apply) 

Jan Feb Mar Apr Ma
y 

Jun Jul Aug Sep Oct Nov Dec 

 
2. How many years have you been boating the reach?  _______  
 
3. In general, how many days per year do you spend flatwater boating?   _____________  
 
4. What type of boats do you commonly use for flatwater boating? 
 Canoe  Sit-on-top kayak  Tube 
 Kayak  Drift raft  Other. Specify: ____________________ 

 
5. How would you rate your flatwater boating skill level? 
 Expert  Intermediate 
 Highly skilled  Novice/Beginner 

 
6. What sources of information do you use for Lower Tuolumne River flow information? 

(Check all that apply.) 
 USGS website  Visual observation  I don’t look for flow information 
 TID or MID websites  Other boaters  

 
7. How far in advance do you need flow information to use it for planning trips to the 

Lower Tuolumne River? 
 More than 48 hours  12-24 hours 
 24-48 hours   Fewer than 12 hours 

 
8. Approximately how many miles is it from your home to here?   ___________________ 
 
9. Based on your experience, list comparable river reaches to this one. 

a. __________________________________________________________  

b. __________________________________________________________  

c. __________________________________________________________  

d. __________________________________________________________  

e. __________________________________________________________  

Questions About the Run You Just Completed 

10. Please indicate the date, flow level, put-in & take-out locations for your run. 

a. Date:  ____________________  

b. Flow (cfs): ________________  

c. Put-in location:  _______________________________________  

d. Take-out location: _____________________________________  
 

11. What type of watercraft did you use? 
 Canoe  Sit-on-top kayak  Tube 
 Kayak  Drift raft  Other. Specify: ____________________ 

 

12. Did you encounter other boaters during this run (not part of this study group)? 
 No  Yes  ► How many? ______ .  What type of watercraft? ___________________ 

 
13. What type of hazards and challenges did you encounter on this run? 
 Portages. How many? ________ 
 Debris or overhanging vegetation that was difficult to avoid. How many locations? ________  
 Scraped bottom. How many times? ________ 
 Exciting or fun runs or chutes. How many locations? ________ 

 

Using the map on the back, mark the locations of hazards & challenges you encountered. 
(P =Portage, D=Debris/overhanging vegetation, Sc =Scraped bottom, E=Exciting/fun run or chute) 
 

14. How long did it take you to complete the run?   ______hours ______minutes 
 

15. For the watercraft-type you boated in for this run, was this flow boatable?    
 No  Yes   

 
16. Do you think this flow is boatable for other watercraft-types?    

 No  Yes  If YES, which types? ___________________________________________ 
 
17. Describe the quality & functionality of the put-in & take-out locations you used. 

a. Put-In:  ___________________________________________________________________ 
___________________________________________________________________________  

b. Take-Out:  ________________________________________________________________ 
___________________________________________________________________________  

 

Recreation Activities Other Than Boating 
 

18.  Did you observe any recreation activity besides boating during this run? 
 Swimming  Bicycling  Relaxing or playing on the shore 
 Fishing  Hiking or walking  

 

Using the map on the back, mark the locations of recreation activities you observed. 
(Sw=Swimming, R=Relaxing/playing on the shore, F=Fishing, H=Hiking/walking, B=Bicycling) 
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Please use the map below to mark locations related to Question 13 and 18 using the following key. 
 

Types of Hazards/Challenges Encountered on this Run? Other Recreation Activities Observed on the Run? 
◦ P = Portage ◦ Sc = Scraped bottom ◦ Sw = Swimming ◦ H = Hiking/walking ◦ R = Relaxing/playing on the shore 
◦ D = Debris/overhanging vegetation ◦ E = Exciting or fun run/chute ◦ F = Fishing ◦ B = Bicycling  

 

 
Upper Run: La Grange Dam to Turlock Lake State Recreation Area. 
 

 
Lower Run: Turlock Lake State Recreation Area to Waterford. 
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BOATING SURVEY for the LOWER TUOLUMNE RIVER 

Thank you for participating in the Lower Tuolumne River Boatable Flow Study. 
The following questionnaire will help MID and TID understand more about boatable flow on the 

Lower Tuolumne River. 
 
Your name: ___________________________________ 
 
1.  Approximately how many times have you boated this reach? 

a. Total number of times (including today)   ____________  
b. Number of time in the last 12 months (including today)   _____________ 
c. What months of the year do you normally boat this reach? (Circle all that apply) 

 
Jan Feb Mar Apr Ma Jun Jul Aug Sep Oct Nov Dec

            

2. How many years have you been boating the reach?  _______  

3. In general, how many days per year do you spend flatwater boating?   _____________  

4. What type of boats do you commonly use for flatwater boating? 

 Canoe  Sit-on-top kayak  Tube 
 Kayak  Drift raft  Other. Specify: ____________________ 

 

5. How would you rate your flatwater boating skill level? 

 Expert  Highly skilled  Intermediate  Novice/Beginner 
 
 
6. What sources of information do you use for Lower Tuolumne River flow information? (Check all that 

apply.) 

 USGS website  Visual observation  TID or MID websites  Other boaters 
 I don’t look for flow 

information 
 

 

7. How far in advance do you need flow information to use it for planning trips to the Lower Tuolumne River? 

 More than 48 hours  12-24 hours 
 24-48 hours   Fewer than 12 hours 

 

8. Approximately how many miles is it from your home to here?   ___________________ 

  



2 
 

 
9. Based on your experience, list comparable river reaches to this one. 

a.  _____________________________________________________  
b.  _____________________________________________________  
c.  _____________________________________________________  
d.  _____________________________________________________  
e.  _____________________________________________________  
 

10. Please identify your put-in & take-out locations. 

Put-in:  ____________________________  
Take-out:  __________________________  

 

11. What type of watercraft did you use? 

 Canoe  Sit-on-top kayak  Drift boat  Other. Specify _________________ 
 Kayak  Drift raft  Inflatable kayak  

 

12. Did you encounter other boaters during this run (not part of this study group)? 

 No  Yes  ► How many? ______ .  What type of watercraft? ___________________ 
 

13. What type of hazards and challenges did you encounter on this run? 

 Portages. How many? ________ 
 Debris or overhanging vegetation that was difficult to avoid. How many locations? ________  
 I scraped bottom or hit rocks or other obstacles, but did not stop. How many times? ________ 
 I was stopped after scraping bottom or hitting obstacles, but did not have to get out of my boat. 

How many times? ________ 
 I had to drag or pull my boat off of the bottom, rocks, or other obstacles. How many times? __________ 
 Exciting or fun runs or chutes. How many locations? ________ 

Using the map provided, mark the location of the hazards & challenges you encountered.  
(P =Portage, D=Debris/overhanging vegetation, Sc =Scraped bottom, St=Stopped, P-Drag or pull, E=Exciting/fun run or chute) 
 

14. How long did it take you to complete the run?   ______hours ______minutes 

15. For the watercraft-type you boated in for this run, was this flow boatable?    

 No  Yes   
 

16. For the watercraft-type you boated in for this run, was this flow enjoyable?    

 No  Yes   
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17. Are you likely to return for future boating at today’s flow?   (Select one) 

 Definitely No  Possibly  Probably  Definitely Yes 
 

18. If you feel qualified to offer an opinion of the boatability of this run at today’s flow using different types of crafts, 
please respond to the following statements. Leave blank if you do not have experience with a particular type of 
craft. (Circle one number for each type of craft) 

.This run at this flow would 
work well for: 

Strongly 
Disagree 

Disagree No  Opinion Agree 
Strongly 

agree 

Kayaks 1 2 3 4 5 

Rafts 1 2 3 4 5 

Catarafts 1 2 3 4 5 

Drift boats 1 2 3 4 5 

Open Canoes 1 2 3 4 5 

Inflatable Kayaks 1 2 3 4 5 

 
19. Describe the quality & functionality of the put-in & take-out locations you used. 
 
Put-In:  _________________________________________________________________________________________ 
 _________________________________________________________________________________________ 
 
Take-Out: ______________________________________________________________________________________ 
 _________________________________________________________________________________________ 
 
20.  Did you observe any recreation activity besides boating during this run? 

 Swimming  Bicycling  Relaxing or playing on the 
shore 

 Fishing  Hiking or walking  

Using the map provided, mark the location of the recreation you observed.  
(Sw=Swimming, R=Relaxing/playing on the shore, F=Fishing, H=Hiking/walking, B=Bicycling)   
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Figure 1.   January flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 



RR-03 Attachment B Page 2 Updated Study Report 
Lower Tuolumne River Lowest Boatable Flow  Don Pedro Project, FERC No. 2299 

0

1000

2000

3000

4000

5000

6000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Di
sc

ha
rg

e 
(c

fs
)

Exceedance

Modesto

LaGrange

 
Figure 2.   February flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 3.   March flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 4.   April flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 5.   May flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 6.  June flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 7.   July flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 8.   August flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 9.   September flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 



RR-03 Attachment B Page 10 Updated Study Report 
Lower Tuolumne River Lowest Boatable Flow  Don Pedro Project, FERC No. 2299 

0

200

400

600

800

1000

1200

1400

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Di
sc

ha
rg

e 
(c

fs
)

Exceedance

Modesto

LaGrange

 
Figure 10.  October flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 11.   November flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Figure 12.   December flow duration curve for the USGS Gages at La Grange and Modesto for the period 2003-2012. 
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Between May 30, 2012 and September 30, 2012 the study team received a total of 21 completed 
boater surveys at flows coordinated with the Districts on reaches that spanned the Lower 
Tuolumne River from Old LaGrange Bridge to Modesto, CA.  The flows at which the boaters ran 
the river ranged from 98 cfs to 256 cfs.   
 
Watercraft Type 
 
For the study, the Districts received surveys from 4 respondents who paddled hardshell kayaks, 
followed 5 who paddled inflatable kayaks, 1 drift boat, and 5 canoeists.  The HDR staff also 
paddled a 14 foot raft by R2 watercraft (i.e., inflatable raft less than 12 ft long paddled by two 
people) (Table C-1).   
 
Table C-1.   Type of watercraft. 

Watercraft # of Volunteer Boaters Number 
of Boater Surveys 

Percentage 
of Boater Survey 

Hardshell Kayak/Sit on Top 5 10 45.4% 
Inflatable Kayak 5 5 22.7% 
Drift Boat 1 1 4.5% 
Canoe 4 6 27.2% 

Total 15 22 99.80% 
 
With respect to skill level among the volunteer and study team boaters, one person identified as 
an expert flatwater boater, 13 identified themselves as highly skilled, six identified as 
intermediate, and one identified as a novice/beginner boater.  The expert-level respondent had 
been boating for two years on the Lower Tuolumne River, with 10 times on the Lower Tuolumne 
River; the highly skilled respondents spent an average of 15 years on the Lower Tuolumne River, 
with an average of 24.5 times down the river; the intermediate level boaters spent an average of 
seven years on the Lower Tuolumne, with average of 21.2 times down the river; and the novice 
had not spent any number of years on boating the Lower Tuolumne River, however has flatwater 
boated 40 days in general flatwater boating (Table C-2).  
 
Table C-2.   Number of years boating the Lower Tuolumne River by skill level. 

Watercraft 
Type1 Reach Date # of 

Boaters 

Response by Watercraft Type and Flow Level 

Flatwater Boating Skill 
Level 

# of years on 
LTR 

Days Spent 
Flatwater 
Boating 

Hardshell 
Kayak 

La 
Grange to 
Turlock 
SRA 

5/30/12 4 

Expert 1 2 10 
Highly skilled 2 0, 25 2, 15 
Intermediate 1 n/a 20 
Novice/Beginner 0 n/a n/a 

5/31/12 2 

Expert 0 n/a n/a 
Highly skilled 0 n/a n/a 
Intermediate 2 n/a 15, 20 
Novice/Beginner 0 n/a n/a 

6/1/12 1 

Expert 0 n/a n/a 
Highly skilled 0 n/a n/a 
Intermediate 1 25 20 
Novice/Beginner 0 n/a n/a 
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Watercraft 
Type1 Reach Date # of 

Boaters 

Response by Watercraft Type and Flow Level 

Flatwater Boating Skill 
Level 

# of years on 
LTR 

Days Spent 
Flatwater 
Boating 

Inflatable-
Kayak/Sit 
on Top 

Basso 
Bridge to 
Waterford 

9/29/12 1 

Expert 0 n/a n/a 
Highly skilled 1 0 4 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

Fox 
Grove to 
Turlock 
SRA  

5/31/12 1 

Expert 0 n/a n/a 
Highly skilled 1 3 30 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

La 
Grange to 
Turlock 
SRA 

5/30/12 1 

Expert 0 n/a n/a 
Highly skilled 0 n/a n/a 
Intermediate 1 2 40 
Novice/Beginner 0 n/a n/a 

5/31/12 1 

Expert 0 n/a n/a 
Highly skilled 1 6 15 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

Fox 
Grove to 
Riverdale 
SRA 

5/30/12 1 

Expert 0 n/a n/a 
Highly skilled 1 3 30 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

Canoe 

La 
Grange to 
Turlock 
SRA 

5/30/12 2 

Expert 0 n/a n/a 
Highly skilled 2 22, 35 4, 30 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

5/31/12 2 

Expert 0 n/a n/a 
Highly skilled 2 20, 30 4, 30 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

6/01/12 2 

Expert 0 n/a n/a 
Highly skilled 2 20, 30 4, 30 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

Turlock 
SRA to 
Waterford 

5/31/12 1 

Expert 0 n/a n/a 
Highly skilled 0 n/a n/a 
Intermediate 0 n/a n/a 
Novice/Beginner 1 0 40 

Drift Boat 

Basso 
Bridge to 
La 
Grange 

5/3012 1 

Expert 0 n/a n/a 
Highly skilled 1 1 120 
Intermediate 0 n/a n/a 
Novice/Beginner 0 n/a n/a 

Other  

La 
Grange to 
Turlock 
SRA 

6/01/12 1 

Expert 0 n/a n/a 
Highly skilled 0 n/a n/a 
Intermediate 1 5 12 
Novice/Beginner 0 n/a n/a 
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Travel from respondent’s residence to the put-in ranged from 10 miles or less (4 persons) to over 
30 miles (8 persons), with 21 to 30 minutes most frequently identified (8 persons) (Table C-3).   
 
Table C-3.   Approximate number of miles from home to put-in. 

Travel 
Time 

Number 
of Boaters 

Percentage 
of All Boaters 

0-10 miles 3 27 
11-20 miles 0 na 
21-30 miles 4 36 
31-40 miles 2 18 
41-50 miles 1 9 
51 and greater 1 9 

Total 11 100 
 
With respect to boating comparable reaches to the Lower Tuolumne River, boaters identified in 
California and elsewhere (Table C-4). 
 
Table C-4.  

 Watercraft 
Type1 Reach # of 

Boaters 

Response by Watercraft Type and Flow Level 

Reaches 

Hardshell 
Kayak 

La Grange 
to Turlock 
SRA 

4 

Lower Chattahoochee 
Lower Merced (Snelling) 
Lower Stanislaus below Knights Ferry 
Stanislaus Knights Ferry 
Lower Kings below Kings Canyon 
Lower Stanislaus 
Lower Stanislaus Orange Blossom 

Inflatable-
Kayak/Sit on 
Top 

Basso 
Bridge to 
Waterford 

1 Upper Delaware 
Rio Chama 

Fox Grove 
to Turlock 
SRA  

1 
Waterford to Fox Grove 
Riverdale Park to Old Fishermans Club  
Turlock State Park to Waterford 

La Grange 
to Turlock 
SRA 

1 n/a 

Fox Grove 
to Riverdale 
SRA 

1 
Waterford to Fox Grove,  
Riverdale Park to Old Fishermans Club,  
Turlock State Park to Waterford 

Canoe 
La Grange 
to Turlock 
SRA 

2 
Lower Stanislaus, Orange Blossom down 
Stanislaus (lower)  
Lower Merced 

Drift Boat 

Basso 
Bridge to 
Turlock 
SRA 

1 n/a 
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