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• List of 2005 TRTAC Activities/Materials 
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2005 TRTAC Activities & Materials 
 

(underlined items are designated for inclusion in the FERC Report) 
[For filings with FERC, go to http://ferris.ferc.gov/idmws/search/fercgensearch.asp ; 

 indicate date range of interest, enter P-2299 as Docket Number, and submit] 
 
 

Activities/Materials 15Dec2004-10Mar2005 
 
*  16DEC:  2003 Spawning survey report (Blakeman) 
*  16DEC:  BDAT web link (Heyne) 
*  16DEC:  Several reference web links (McLain) 
*  17DEC:  Stanislaus Water Temperature Model Peer Review Panel Report (Marston) 
*  21JAN:  New FOT e-mail addresses (Boucher) 
*  09MAR:  Meeting agenda and material list (Ford) 
============================================================  
 Subgroup items: 
*  17DEC:  Draft 2004 seine/snorkel report (Ford) 
======================================================================== 

Select FERC filings available from FERC online e-library (listed by doc. date): 
*  17JAN:  Comments of Friends of the Tuolumne, Inc in response to Turlock Irrigation District's 
10/15/04 letter regarding the Coarse Sediment Management Plan etc for the Don Pedro Project under 
P-2299 
*  27JAN: Turlock Irrigation District reports that the current minimum flow requirement of 150 cfs 
through March 31 exceeds the 105 cfs as shown on the table represented by a gage elevation of 169.38 
feet pursuant to Article 38 under P-2299 
  
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 
Activities/Materials 10Mar-13Jul2005  

 
* 04 Apr: TRTAC update, including reports to FERC (Ford) 
* 24 May: Request for new TRTAC meeting date (Koepele) 
* 27 May: Reply to Koepele (Ford) 
* 27 May: Reply to Ford (Walser) 
* 03 Jun: Cancellation of 22 June meeting, flow schedule correspondence, and Scordelis contact info (Ford) 
* 28 Jun: 13 July meeting agenda and other correspondence (Ford) 
============================================================  
Subgroup items: 
* 10 Mar: 2004 Grayson RST report (Fuller) 
* 11 Mar: Updated CWT analysis report (Hume) 
* 16 Mar: 2004 spawning survey report (Blakeman) 
* 24 Mar: 24 Feb 2005 Grayson seine report (Boucher) 
* 29 Mar: Memo update on gravel addition project (Mierau) 
* 19 Apr: Reminder of 20 Apr canal tour (Ford) 
======================================================================== 

http://ferris.ferc.gov/idmws/search/fercgensearch.asp


 
Select FERC filings available from FERC online e-library (listed by doc. date): 
 
* 24 Mar:  2004 Annual Summary Report Pursuant to Article 58 of the 1996 FERC Order issued July 
31, 1996. Progress report submitted in 4 parts by TURLOCK & MODESTO IRRIGATION DIST. 
under P-2299. 
* 24 Mar: 2005 Ten Year Summary Report pursuant to Paragraph G of the 1996 FERC Order issued 
July 31, 1996. Progress Report submitted by TURLOCK & MODESTO IRRIGATION DIST. under P-
2299  
* 28 Mar: Turlock & Modesto Irrigation District submits supplement to the 2005 summary report 
pursuant to Paragraph (G) of Order issued 7/31/1996 under P-2299. 
* 04 May: Procedural Motion of California Rivers Restoration Fund, et al. under P-2299, et al.  
* 19 May: Response of TURLOCK & MODESTO IRRIGATION DIST. to Motion for Establishment 
of Procedures under P-2299, et al. 
* 24 May: The US Fish and Wildlife Service informs FERC that they will provide comments on 
Turlock Irrigation District & Modesto Irrigation District's 4/1/05, Ten Year Summary Report for the 
Don Pedro Project by 6/29/05 etc under P-2299. 
* 06 Jun: Letter order informing Turlock Irrigation District, CA et al that the 2004 Lower Tuolumne 
River Annual Report, filed with FERC on 3/25/05 fulfills the reporting requirements of Paragraph (F) 
and (G) etc re the New Don Pedro Proj-2299. 
* 24 Jun: Notice of filing of Fisheries Studies Report & study proposals, and soliciting comments, 
motions to intervene, and protests re Turlock and Modesto Irrigation Districts' Don Pedro Proj-2299. 
* 27 Jun: The Friends of the Tuolumne, Inc requests that FERC establish procedures for a hearing on 
the 2005 Ten Year Summary Report for the Turlock and Modesto Irrigation Districts re New Don 
Pedro Project under P-2299. 
* 11 Jul: Comments of California Rivers Restoration Fund under P-2299. 
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 

Activities/Materials 13Jul-21Sep2005  
 

* 15Jul: Presentation file (ppt) from 13Jul meeting and some answers to questions (Hume) 
* 26Aug: Districts 23Aug filing with FERC (Ford) 
* 26Aug: Remove FERC staff from TRTAC lists (Scordelis) 
* 15Sep: Agenda for 21Sep meeting (Ford) 
======================================================================== 
Select FERC filings available from FERC online e-library (listed by doc. date): 
*21Jul: US Department of the Interior's provides comments in response to FERC's 6/24/05 Notice of 
Filing Fisheries Studies Report and Study Proposals re the New Don Pedro Hydro Proj-2299. 
*25Jul: Motion/Notice of Intervention of California Rivers Restoration Fund et al. under P-2299 
*25Jul: Motion/Notice of Intervention of National Marine Fisheries Service under P-2299, et al. 
*25Jul: Motion/Notice of Intervention of CA Dept of Fish and Game under P-2299. 
*25Jul: California-Nevada Chapter American Fisheries Society comments on ten-year summary report 
under P-2299. 
*25Jul: Motion/Notice of Intervention and Comments of San Francisco City Attorney's Office under P-
2299. 
*25Jul: Motion/Notice of Intervention of San Francisco Bay Area Water Users Association under P-
2299. 
*25Jul: Comments of Stanislaus Flyfishermen under P-2299. 



*25Jul: Request for Extension of Time of 120-days of Friends of the Tuolumne, Inc. under P-2299. 
*17Aug: US Fish & Wildlife Service comments on the motion to intervene & comment of the City & 
County of San Franciso on the ten-year summary report on Fisheries Studies by the Turlock & 
Modesto Irrigation Districts under P-2299. 
*23Aug: Pursuant to the Commission's Notice of June 24, 2005, Turlock Irrigation District and 
Modesto Irrigation District "Licensees" hereby submit their responses to the comments filed on the 
Licensees' 2005 Ten Year Summary Report (P-2299). 
* 23Aug:  American Fisheries Society's comments on Turlock & Modesto Irrigation District's ten-year 
summary report on the Don Pedro Project under P-2299. 
* 20Sep:  Notice of additional time of comment and response periods re Turlock and Modesto 
Irrigation Districts' Don Pedro Project under P-2299. 
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 
Activities/Materials 21Sep-13Oct2005  

 
* 26Sep: Snorkel summary from 20-22Sep to subgroup (Kirihara) 
* 06Oct: 21Sep meeting summary, flow schedule letter, PSP Task 6 list, and 13Oct agenda (Ford) 
* 12Oct: Journal article on riparian vegetation recruitment by Stella, et al. (Hume) 
* 13Oct: Handouts from 13Oct meeting - monitoring summary (ppt file), HEC cross-sections, PSP 
monitoring summary table 
======================================================================== 
Select FERC filings available from FERC online e-library (listed by doc. date): 
 
* 30Sep: Turlock Irrigation District submits the revised Tuolumne River flow schedule for the 2005-
2006 FERC fish flow year in accordance with Article 37 re Don Pedro Project under P-2299. 
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 

Activities/Materials 13Oct-04Nov2005 
 

* 27Oct: Meeting notice (Ford), two reference articles (Vick), and Bobcat Flat monitoring (M&T)  
* 01Nov: Agenda and project monitoring table (Ford/Vick) 
* 03Nov: Grayson River Ranch Monitoring Report (Boucher) 
 
======================================================================== 
Select FERC filings available from FERC online e-library (listed by doc. date): 
 
None 
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 

Activities/Materials 04Nov-08Dec2005  
 

* 28 Nov: Nov meeting summary (Ford) 
* 05 Dec: Draft agenda for 08 Dec, material list, draft agendas for workgroup meetings of 07 & 14 Dec 
* 07 Dec: Workgroup meeting on Monitoring PSP 
* 08, 10, 17, 29Nov, 08Dec: Escapement summaries (Blakeman) 
======================================================================== 



Select FERC filings available from FERC online e-library (listed by doc. date): 
 
* 22 Nov:  Comment on Filing of FRIENDS OF THE TUOLUMNE under P-2299. 
* 22 Nov:  Additional Comments of the California Department of Fish and Game on the Ten Year 
Summary (Fisheries) Report filed by Turlock Irrigation District and Modesto Irrigation District for the 
New Don Pedro Project under P-2299. 
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 

Activities/Materials 08Dec2005-09Feb2006 
 

* 08Dec, 03Jan: Escapement summaries (Blakeman) 
* 14Dec: Workgroup meeting on Monitoring PSP 
* 15Dec: Notes of 07 Monitoring PSP meeting (Vick) 
* 29Dec: Notice of accident (Walser) 
* 04Jan: Notice to subgroup list on flows (Ford) 
* 23Jan, 02Feb: Seine summaries (Kirihara) 
* 25Jan: Notice to subgroup list on flows and start of RST operations (Ford) 
* 06Feb: Meeting notice, summary, and material list (Ford) 
* 06Feb: Draft 2005 seine/snorkel report (Ford) 
* 08Feb: Initial screw trap catch summary to subgroup (Fuller) 
======================================================================== 
Select FERC filings available from FERC online e-library (listed by doc. date): 
 
* 22Dec2005:  TID/MID Responses to Comments submitted by CDFG and FOT. 
* 22Dec2005:  SFPUC Response to Comments on Ten-Year Summary Report on Fisheries Studies 
Conducted in the Tuolumne River and Recommendations for Additional Studies, etc. under P-2299.  
 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
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2005 Ten Year Summary Report2005 Ten Year Summary Report

Don Pedro ProjectDon Pedro Project
FERC Project No. 2299FERC Project No. 2299

Tuolumne River Technical Tuolumne River Technical 
Advisory CommitteeAdvisory Committee

July 13, 2005July 13, 2005

Organization

• Presentation format

• Background

• Report synopsis by section with questions

• Assessment of 1995 FSA Goals

• Next steps

New Don Pedro Project
FERC Project No. 2299
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Background

1964 FERC license for New Don Pedro Project
Article 37 – Fishery Flows
Article 39 – Study Program
Article 58 – Monitoring Program

1972 Cooperative Article 39 study program 
(TID/MID/CDFG)

1987 Amended Article 39 study program 
(TID/MID/CDFG/USFWS)

1996 FERC accepts 1995 FSA (TID/MID/CDFG/USFWS/ 
CSPA/FOT/TRE/TRPT/BAWUA)
1) Changes to the Article 37 flows and Article 58 monitoring 

program, 
(2) Restrictions on flow ramping rates, and 
(3) Implementation of non-flow mitigative measures.
(4) April 1, 2005 Ten Year Summary Report Review

New Don Pedro Project
FERC Project No. 2299

Background

FERC Settlement Agreement (1995 FSA) summary
1-7 (procedural)
8 Strategy for Chinook salmon recovery

Increase naturally occurring salmon populations
Protect any remaining genetic distinction
Increase salmon habitat in the Tuolumne River 

9 Recovery goals 
Improvements in smolt survival and successful escapement in the 
Tuolumne River
Increase in naturally reproducing Chinook salmon in this subbasin.
Barring events outside the control of the agreement participants
to the settlement, by 2005 the salmon population should be at 

levels where there is some resiliency so that some of the 
management measures described herein may be tested.

New Don Pedro Project
FERC Project No. 2299
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Background

1995 FSA Summary (continued) 
10 Measures if goals are not achieved

Participants may withdraw from settlement agreement if good faith 
effort has not been made towards goals, or goals are not achieved 
because of factors within the control of the Districts

Factors within the control of the Districts include: New Don Pedro 
operations, La Grange flows within terms of License, Land use 
activities on District controlled lands

Factors outside control of the Districts include: Delta exports,
commercial and sport fish harvest, land uses on non-District lands 
and riparian diversions below La Grange

11 Fishery flows
Revised flow schedules by water year type
Cooperative effort to obtain additional flows (e.g. Flood control 
rules, water sales, Turlock Area Drinking Water Project)

New Don Pedro Project
FERC Project No. 2299

Background

1995 FSA Summary (continued) 
12 Non-flow options

Identification of 10 habitat restoration projects partial funding. 
Goal of 2005 implementation.

13 Monitoring
Terminates 1986 study agreement, identified flow fluctuation study, 
juvenile seining, and temperature monitoring. Additional $1.35M for 
the following studies or monitoring elements:
CDFG spawner surveys,
Studies to assess on quality and condition of spawning habitat,
Relative density of fry to female spawners (gravel quality index)
Juvenile distribution and temperature relationship
Smolt survival indices (CWT Studies)
Smolt production (RST monitoring)

New Don Pedro Project
FERC Project No. 2299
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Background

1995 FSA Summary (continued) 
14 TRTAC 

Cooperative information exchange
Management Committee (TID, MID, CCSF, CDFG, USFWS)

15 Reporting (annual FERC Reports)
16 Flow fluctuations (ramping rate restrictions)
17 Flows above Don Pedro
18 Support for ancillary programs
19 Riparian habitat and recreation
20 CDFG Staff position
21-26 (procedural)

New Don Pedro Project
FERC Project No. 2299

Background
Map of Lower Tuolumne River

New Don Pedro Project
FERC Project No. 2299
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1-Purpose

1996 FERC Order Requirements for Ten Year Summary:

• Identify the non-flow mitigative measures implemented (Section 3.3)
• Results of monitoring related to the non-flow mitigative measures 

(Section 3.4)
• Results of fishery and habitat studies (Section 3.5)
• Results and discussion of monitoring studies related to the effects of flow 

release fluctuations on the salmon resources (Section 3.5.2.6)

1995 FSA Requirements not identified in the 1996 FERC 
Order

New Don Pedro Project
FERC Project No. 2299

2-Introduction

2.1 Tuolumne River water development history

2.2 1995 FSA and 1996 FERC Order

2.3 San Joaquin River system and water development

2.4 Tuolumne River Chinook salmon life history

2.5 Major factors affecting Tuolumne River salmon
Water Management
River habitat modification
Riparian diversions
Delta and Bay development
State and Federal water export
Water quality issues

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.1 Program Administration
TID/MID administration
TRTAC administrative support and quarterly meetings
CDFG staff funding
Consultants (SWS, MT, HDR, Hart, Cramer)

3.2 Instream Flow Management
FERC Fish Flow determination (Appendix) and Schedule
San Joaquin River Agreement (VAMP)
Flood Management Flows
Cooperative efforts to obtain additional flows (Section 3.2.4)

New Don Pedro Project
FERC Project No. 2299

3-Program Activities New Don Pedro Project
FERC Project No. 2299
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3-Program Activities New Don Pedro Project
FERC Project No. 2299

Don Pedro Storage and Flood Reserve for WY 1996-2004

SRP 9 & 10

RM 43Gravel Mining 
Reach 

RM 34-40

Gravel additions 
and riffle cleaning 

RM 40-52

Gasburg Ck.

3-Program Activities

3.3 Non Flow Measures (Habitat Restoration Projects)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities New Don Pedro Project
FERC Project No. 2299

Funding and Potential 
Construction Activity Schedule

 Priority Projects 
River 
Mile 

Location

Approx.
River 
Mile 

Length 2005 2006 2007 (Funding 
millions) 

Status and additional 
funding needed 

Channel and Riparian Restoration Projects 

1 Gravel Mining 
Reach Phase I 37.7-40.3 2.6    $7.135 Completed in 

2003  

2 Gravel Mining 
Reach Phase II 36.6-37.7 1.1 F   $6.455   

3 Gravel Mining 
Reach Phase III 35.2-36.6 1.4 D F  $11.397   

4 Gravel Mining 
Reach Phase IV 34.2-35.2 1.0   X  

Additional 
Required (1999 

est.) 
$3.340 

Predator Isolation Projects 

5 Special Run-
Pool 9 25.8-26.0 0.2    $2.653 Completed in 

2001  

6 Special Run-
Pool 10 25.0-25.4 0.4 D X  $0.544 Additional 

Required: $4.200 

Sediment Management Projects 

7 Riffle Cleaning 
(Fine sediment) 40-52 several 

sites F F  $1.028   

8 
Gasburg Creek 

basin (Fine 
sediment) 

near 50.3 off river F F  Included 
above   

9 
Gravel 

augmentation 
(Coarse 

sediment) 

40-52 several 
sites F F F $4.552 

Scope/budget 
being reviewed 

by CBDA 
 

10 
River Mile 43 

(Coarse 
sediment) 

42.8-43.2 0.4 F   $0.300   

      Total: $34.064 Total: $7.54 

3-Program Activities

3.4 Project Monitoring (Physical Assessments)
Pre-Project Geomorphic Studies (McBain & Trush CSMP)
Coarse sediment deficit
Loss of channel confinement
Coarsening of channel bed
SRPs and other scour areas act as sediment traps
Bedload transport measurements, models

Fine Sediment Studies (Stillwater)
Gasburg Creek Sediment Sources
Dominici Creek bedload sampling
1992-1993 Gravel Cleaning analysis

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.4 Project Monitoring (Physical Assessments)
Habitat Mapping (pre- and post project)
• Riffle area losses between 1988-2000 surveys due to 1997 flood

New Don Pedro Project
FERC Project No. 2299

River 
Mile 

Reach Named 
Riffles 

Estimated riffle 
area in 1988 (ft²) 

Estimated riffle 
area in 2001 (ft²) 

Percent 
Reduction in 

riffle area 
51.3 A A1–A6 67,803 15,751 76.8% 
49.2 1A A7A–5B 673,554 590,815 12.3% 
44.6 1B 6–24 419,811 373,915 10.9% 
38.1 2 25–46 699,163 549,542a 21.4% 
30.7 3 47–68 821,267 645,516a 21.4% 
23.5 4 69–78 235,609 185,189a 21.4% 

 

3-Program Activities

3.4 Project Monitoring (Physical Assessments)
Habitat Mapping (pre- and post project)
• Riffle area increases due to recently implemented restoration projects

• Rearing area losses in 7/11 project 
• Rearing area increases in SRP 9 project

New Don Pedro Project
FERC Project No. 2299

Actual or Planned 
Completion: 2002 2003 2006 TBD TBD TBD TBD 

River 
Mile Reach 

CSMP Phase 1 
(CDFG 2002), 
Mining Reach 
Phase 1 (7/11 

2002) 

CSMP 
Phase 2 
(CDFG 
2003) 

Mining Reach 
Phases 2 & 3 

(Ruddy, 
Deardorff 
Project) 

CSMP 
Phase 3 

CSMP 
Phase 4 

CSMP 
Phase 5 

CSMP 
Phase 6 

51.3 A 120,436 57,252  195,394 - - - 
49.2 1A    250,353 237,478 249,822 57,871 
44.6 1B    864,004 517,547 611,478 213,580 
38.1 2 25,899  135,000 - 417,600 - 2,316 
30.7 3    - - - - 
23.5 4    - - - - 
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3-Program Activities

3.4 Project Monitoring (Biological Assessments)
• Increased Spawning Utilization at 7/11

• Bank e-fishing show no differences in pre- and post-project 
densities of bass at SRP 9

• Hydraulic modeling suggests potential for low, high velocity 
segregation of bass and Chinook juveniles through site

• Riparian habitat increases at 7/11, SRP 9/10

New Don Pedro Project
FERC Project No. 2299

3-Program Activities

3.5 Riverwide Monitoring (FSA Section 13)
Physical Assessments
• Studies to assess on quality and condition of spawning habitat
• Temperature
• Water Quality

Biological Assessments
• Spawner surveys
• Relative density of fry to female spawners
• Fry distribution and survival 
• Juvenile distribution and temperature relationship
• Smolt survival indices (CWT Studies)
• Smolt production (RST monitoring)
• Invertebrate monitoring
• O. mykiss monitoring

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide
Monitoring 

New Don Pedro Project
FERC Project No. 2299

TRTAC 
IMPLEMENTATION 

FSA APPENDIX "A"   

TRTAC CATEGORY YEARS (9 
from 1996–

2004) 

INITIAL FSA APPENDIX "A" 
CATEGORY 

YEARS 

Spawning survey 9 A. Spawning survey 10 
Supplemental redd counts 2   
Spawning gravel and incubation 
studies 

3 B. Spawning habitat quality 4 

(addl. work done under project 
monitoring) 

 (La Grange to Waterford)  

Seine (mid JAN-mid MAR) 9 C. Relative fry density/female 
spawners 

4 

Upper screw traps  3 (seining 15JAN-15MAR)  
Seine (mid JAN-mid MAR) 9 D. Fry distrib. & survival (fluctuation) 4 
Upper screw traps 3 (screw traps 15JAN-15MAR; 

mark/recapture) 
 

Stranding survey 5   
Thermographs 9 E. Juvenile distribution & temp. 10 
Seine (mid MAR-MAY) 9 (seining 15MAR-15JUN; 

thermographs) 
 

Snorkel (summer) 8   
Upper screw trap  3   
Large paired CWT releases 7 F. Smolt survival 10 
Mark/recapture & upper screw 
traps 

3 (Large CWT, screw trap or trawl;   

Mossdale trawl 7 mark/recapture)  
Lower screw traps 7   
Lower screw traps 9 G. Smolt production 10 
(data on fry and juvenile 
production in some years) 

(screw trap) (subject 
to other 
funding) 

Items in underline overlap into other original FSA categories; water temperature relates to all life stages 

3-Program Activities

3.5 Riverwide Monitoring (Physical Assessments)
Quality and condition of spawning habitat

Pre-1997 gravel quality – high amounts of fines low Survival to emergence
Post-1997 gravel quality – baseline permeability studies in 1998, survival 
to emergence model on permeability, survival to emergence experiments 
in 2001

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Physical Assessments)
Water temperature monitoring

New Don Pedro Project
FERC Project No. 2299

River Location River 
Mile Start date End date Comments 

Tuolumne La Grange 
powerhouse 51.8 11/14/2001 9/30/2004  

Tuolumne Riffle A7 50.8 11/14/2001 9/30/2004 Recorder was lost 6/02/03 and replaced 
1/6/03 

Tuolumne Riffle 3B 49.0 1/18/1990 9/30/2004 Recorder malfunction 1/5/00 to 4/9/01 
Tuolumne Riffle 13B 45.5 11/14/2001 9/30/2004  

Tuolumne Riffle 19 43.4 1/30/1996 9/30/2004  
Tuolumne Roberts Ferry 40.4 8/11/1998 9/30/2004 Recorder malfunction  1/5/00 to 8/1/00 

Tuolumne Ruddy Gravel 36.7 4/1/1987 9/30/2004 Recorder malfunction 8/11/98 to 
12/28/98 

Tuolumne Charles Road 24.9 6/22/1988 7/2/1996 relocated to Hughson sewer 

Tuolumne Hughson Sewer 23.6 3/20/1997 9/30/2004 Out of water 11/00 to 2/01 and 9/12/03 
to 1/5/04 

Tuolumne Shiloh Road 3.4 4/2/1987 9/30/2004 Recorder was lost 4/11/01 and replaced 
11/16/01 

San Joaquin Dos Rios 86.2 2/13/1996 9/30/2004 Recorder malfunction 7/14/03 to 
1/18/04 

San Joaquin Gardner Cove 80.0 1/27/1988 9/30/2004 Out of water 9/26/03 to 2/19/04 

 

3-Program Activities

3.5 Riverwide Monitoring (Physical Assessments)
Water temperature monitoring (RM 43.4)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Physical Assessments)
Water Quality Monitoring
Physical water quality (EC, Turbidity, DO) in seine, snorkel and invertebrate 

surveys)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Physical Assessments)
Water Quality Monitoring (2004 diel DO)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Spawning Surveys and Population Estimates (San Joaquin tributaries)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Spawning Surveys and Population Estimates (Tuolumne)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Seine Surveys (fry density vs. female spawners 1985-2003)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Snorkel Surveys (12 site surveys, distribution of CHN, RBT and other 

spp., and abundance index)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Rotary screw trap (RST) Monitoring and juvenile production

New Don Pedro Project
FERC Project No. 2299

3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Rotary screw trap (RST) Monitoring and juvenile production

New Don Pedro Project
FERC Project No. 2299

Lower RST sites and period of monitoring Upper RST sites and period of monitoring 

    La 
Grange     La 

Grange 

Year Location River 
mile Period Flow 

Range Year Location River 
mile Period Flow 

Range 

1995 Shiloh Rd. 3.4 April 25-June 01 4,750-
8,710 1998 TLSRA 42.0 February 10-April 13 3,191-

7,941 

1996 Shiloh Rd. 3.4 April 18-May 29 1,970-
6,790  7/11 38.5 April 15-May 31 2,086-

6,641 

1997 Shiloh Rd. 3.4 April 18-May 24 219-
2,860  Charles 

Rd. 25.0 March 27-May 5 2,086-
6,641 

1998 Shiloh Rd. (1 
trap) 3.4 February 15-July 01 2,040-

8,010  Charles 
Rd. 24.7 May 5-June 1 2,202-

4,981 

1999 Grayson 
Ranch 5.2 January 12-June 06 265-

7,580 1999 7/11 38.5 January 19-May 16 362-
7,582 

2000 Grayson 
Ranch 5.2 January 09-June 12 274-

6,610  Hughson 23.7 April 8-May 21 433-
3,535 

2001 Grayson 
Ranch 5.2 January 03-May 29 138-

3,400 2000 7/11 38.6 January 10-February 27 310-
3,663 

2002 Grayson 
Ranch 5.2 January 15-June 06 115-

1,310  Deardorff 35.5 April 8-May 24 321-
3,843 

2003 Grayson 
Ranch 5.2 April 01-June 06 180-

1,340  Hughson 23.7 April 8-May 24 321-
3,843 

2004 Grayson 
Ranch 5.2 April 02-June 09 132-

1,440      
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Rotary screw trap (RST) Monitoring and juvenile production

New Don Pedro Project
FERC Project No. 2299

       Expanded Total 
  Sampling Period Actual "Fry" "Smolt" smolt est. production 

Year Location Start 
Date 

End 
Date Catch estimate estimate (seasonal 

adj) estimate 

1995 Shiloh 25-Apr 1-Jun 141 na 15,667 21,933  
1996 Shiloh 18-Apr 29-May 610 na 40,385 56,538  
1997 Shiloh 18-Apr 24-May 57 na 2,850 3,990  

1998 Shiloh (1 
RST) 15-Feb 1-Jul 2,546    1,615,673 

1999 Grayson 12-Jan 6-Jun 19,311 1,042,805 30,864  1,073,669 
2000 Grayson 9-Jan 12-Jun 2,250 84,314 47,703  132,017 
2001 Grayson 3-Jan 29-May 6,478    111,644 
2002 Grayson 15-Jan 6-Jun 438    14,540 
2003 Grayson 1-Apr 6-Jun 359 na 7,261   
2004 Grayson 2-Apr 9-Jun 509 na 13,134   

na: not available - no sampling during fry season 
 

3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Smolt Survival Indices (all sites)

New Don Pedro Project
FERC Project No. 2299

  

y = 0.0156x0.4718

R2 = 0.3985
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Smolt Survival Indices (Mossdale)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Smolt Survival  Indices (Reach specific MMR studies)

New Don Pedro Project
FERC Project No. 2299

  Reaches: Spawning Mining Sand-bedded Overall 
Year Dates LG flow 12 miles 13.5 miles 21.5 miles 47 miles 
1998 27-28APR 4,050  33%   

 6-7MAY 2,300 100% 25%   
 12-13MAY 3,240  13%   
 20-21MAY 4,770  na   
       
   12 miles 15 miles 18.5 miles 45.5 miles 

1999 17-20APR all 2,000 100% 19% 45% 9% 
 CWT  100% 17% 63% 11% 
 MMR   6.6% 5.8%  
 28APR-1MAY all 3,200 100% 53% 24%  
       
   12 miles 15 miles 18.5 miles 45.5 miles 

2000 13-15APR MMR 3,700 100% 56% 35% 19% 
 27-28APR MMR 1,300 100% 100% 9% 9% 
 4-5MAY MMR 2,350 100% 40% 18% 7% 

CWT: large release groups at La Grange (about 75,000) 
MMR: small release groups (about 1,000-7,500 each) 
All: all release groups 
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Stranding Surveys

Factors:
1) salmon density,
2) flow reduction, minimum flow in the fluctuation cycle, ramping rate,
3) particular locations with higher stranding potential,
4) physical characteristics of sites in terms of slope and substrate categories. 

New Don Pedro Project
FERC Project No. 2299

3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Biotic community assessments (fish species observed)
38 species in 15 families, including 14 native spp. In 7 families

O. mykiss surveys
Regularly observed in small numbers in seine and snorkel surveys since 1982
Additional midsummer snorkel surveys in 2000
Districts proposed angler surveys for otolith and genetic samples in 2000 

(CDFG declined, no action on NOAA Section 10 Application) 
CDFG e-fish collection of otolith and genetic samples in 2001 (no results as of 

4/05)
Extended spawner surveys in 2004
CRRF map of O. mykiss habitat in 2004
Diel water quality survey in 2004
CDFG Angler survey in 2004

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Biotic community assessments (O. mykiss in snorkel surveys)

New Don Pedro Project
FERC Project No. 2299

3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Biotic community assessments (O. mykiss in seine surveys)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Invertebrate monitoring (Density)

New Don Pedro Project
FERC Project No. 2299
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3-Program Activities

3.5 Riverwide Monitoring (Biological Assessments)
Invertebrate monitoring (EPT Indices)

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.1 Programmatic (FSA Section 8 Goals)
Increase naturally occurring Chinook salmon population
• Population models (EACH, Stock Recruit)
• Scaled historical flows from 1970-1992, with 1986 Study Plan flows 

extended to 2004
• Scaled historical flows from 1970-2004

New Don Pedro Project
FERC Project No. 2299

4-Assessment of Program

4.1 Programmatic (FSA Section 8 Goals)
Increase naturally occurring Chinook salmon population

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.1 Programmatic (FSA Section 8 Goals)
Increase naturally occurring Chinook salmon population

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.1 Programmatic (FSA Section 8 Goals)
Protection of any remaining genetic distinction

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.1 Programmatic (FSA Section 8 Goals)
Increase salmon habitat in the lower Tuolumne River
• 1997 Flood event
• CSMP Objectives
• Spawning areas of planned and completed projects

New Don Pedro Project
FERC Project No. 2299

Reach 1988 Riffle 
Areas 

2001 Areas mapped 
after 1997 flood 

(% of 1988 Area) 

2004 Areas including as-built 
mapping of completed 

restoration projects 
(% of 1988 Area) 

Projected Future 
Riffle Area 

(% of 1988 Area) 

A 67,803 15,751 (23.2%) 193,439 (285%) 388,833 (573%) 
1A 673,554 590,815 (87.7%) 590,815 (87.7%) 1,386,338 (206%) 
1B 419,811 373,915 (89.1%) 373,915 (89.1%) 2,580,523 (615%) 
2 699,163 549,542 (78.6%) 575,441 (82.3%) 1,180,357 (169%) 
3 821,267 645,516 (78.6%) 645,516 (78.6%) 645,516 (78.6%) 
4 235,609 185,189 (78.6%) 185,189 (78.6%) 185,189 (78.6%) 

Totals: 2,917,207 2,360,728 (80.9%) 2,564,315 (87.9%) 6,366,756 (218%) 

 

4-Assessment of Program

4.1 Programmatic (FSA Section 8 Goals)
Increase salmon habitat in the lower Tuolumne River
• Changes in spawning preferences before and after 1997

• Higher spawning use at completed 7/11 site
• Stock recruit simulations suggest augmentation through 2004 should 

restore escapement to 93% of 1988 (pre-FSA) levels
• Modeled escapement following all planned augmentation projects 

increases by 270% of 1988 (pre-FSA) levels 

New Don Pedro Project
FERC Project No. 2299

River 
Mile Reach Named Riffles 

Spawning Preferences 
from 1986–1996 
spawner surveys 

Spawning Preferences 
from 1997–2004 
spawner surveys 

51.3 A A1–A6 2% 4% 
49.2 1A A7A–5B 37% 56% 
44.6 1B 6–24 28% 22% 
38.1 2 25–46 28% 13% 
30.7 3 47–68 5% 5% 
23.5 4 69–78 < 1% < 1% 
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4-Assessment of Program

4.2 Comparative (FSA Section 9 Goals)
Improve smolt survival and escapement in the Tuolumne River
• CWT smolt survival studies (1996-2002), MMR studies and alternatives
• Predator reduction measures 
• Improvements in juvenile rearing conditions
• Improvements in escapement levels

Increase in naturally reproducing salmon (7-30% hatchery origin)

Population Resiliency
• Population has shown the ability to rebound from 102 to 105 in one 

generation (3-4 years)
• Resumption of CDFG sport-fishing allowance of Chinook salmon
• Model results show post-FSA flow schedule in the absence of flood flow 

releases promotes a self-sustaining population of several thousand 
spawners

New Don Pedro Project
FERC Project No. 2299

4-Assessment of Program

4.3 Factors within the Control of the Districts
Instream Flow Management
• Adhered to FERC flow schedule
• Maintain buffer to avoid instances of USGS gage re-rating below FERC 

minimums (1 instance) 
• Cooperative development of pulse flow schedules
• VAMP flows
• 1997 Flood

Habitat Modifications
• Identified 10 Priority Restoration Projects
• Preliminary funding, leveraged into $33M through outside funding
• Two projects complete, work proceeding on remaining eight with funding

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.4 Factors outside the Control of the Districts
Delta Issues (export and barrier operations)

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.4 Factors outside the Control of the Districts
Delta Issues (export and barrier operations)

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.4 Factors outside the Control of the Districts
Delta Issues (export and barrier operations)

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.4 Factors outside the Control of the Districts
Delta Issues (Delta predation and mortality)
VAMP study releases Mossdale/Durham Ferry and Jersey Point)

New Don Pedro Project
FERC Project No. 2299

Study Year Combined Differential 
Recovery Rate Standard Error 

1994 0.133 0.099 
1997 0.186 0.064 
2000 0.187 0.019 
2001 0.191 0.014 
2002 0.151 0.013 
2003 0.019 0.005 
2004 0.026 0.010 
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4-Assessment of Program

4.4 Factors outside the Control of the Districts
Delta Issues -
Water Quality

• Nutrients
• Stockton DO
• Pesticides
• Herbicides

New Don Pedro Project
FERC Project No. 2299

Water Body Pollutant Source 

San Joaquin River (Merced River to 
South Delta Boundary 

Boron Agriculture 

 Chlorpyrifos Agriculture 
 DDT Agriculture 
 Diazinon Agriculture 
 EC Agriculture 
 Group A Pesticides Agriculture 
 Mercury Resource Extraction 
 Unknown Toxicity Source Unknown 

Tuolumne River, Lower (Don Pedro 
Reservoir to San Joaquin River) 

Diazinon Agriculture 

 Group A Pesticides Agriculture 
 Unknown Toxicity Source Unknown 

Delta waterways (Western, Eastern and 
Stockton Ship Channel)  

Organic enrichment/Low DO  
(Stockton Ship Channel only) 

Municipal Point Sources; Urban 
runoff/Storm sewers 

 DDT Agriculture 
 Diazinon Agriculture; Urban 

runoff/Storm sewers 
 EC (Western Delta only) Agriculture 
 Group A Pesticides Agriculture 
 Mercury Resource Extraction 
 Unknown Toxicity Source Unknown 

Source:        Central Valley Regional Water Quality Control Board. 2002. Clean Water Act Section 303(d) list of water 
quality limited segments. Approved by U.S. Environmental Protection Agency in July 2003. 

                     http://www.waterboards.ca.gov/tmdl/docs/2002reg5303dlist.pdf 
Parameters: EC = electrical conductivity; DDT = dichlorodiphenyltrichloroethane; DO = dissolved oxygen 

Group A pesticides = One or more of the Group A pesticides, including: aldrin, dieldrin, chlordane, endrin, 
heptachlor, epoxide, hexachlorocyclohexane (including lindane), endosulfan and toxaphene. 

 

4-Assessment of Program

4.4 Factors outside the Control of the Districts
Ocean and Inland Harvest

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.4 Factors outside the Control of the Districts
Ocean and Inland Harvest

New Don Pedro Project
FERC Project No. 2299
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4-Assessment of Program

4.4 Factors outside the Control of the Districts
Land Use Activities (primarily historical impacts)
• Gold Dredging 
• Aggregate Mining
• Clearing of Riparian Forests
• Bank Protection
• Urban growth into the floodplain

Agricultural and riparian diversions (screens)

Impacts of 1997 Flood

Achievement of 1995 FSA Goals
• Completed required actions including restoration project implementation
• Improved physical and biotic community indicators 
• Limited by factors outside of Districts control (Delta export, HORB, DO

New Don Pedro Project
FERC Project No. 2299
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5-Next Steps

5.1 Continue Monitoring
Through Relicensing
• Spawner surveys
• Temperature Monitoring

Through 2008, and through relicensing subject to funding
• Seine surveys
• Snorkel surveys
• RST sampling
• Invertebrate sampling

5.2 Continue TRTAC and Reporting
TAC and Subcommittee meetings
Annual FERC Report

New Don Pedro Project
FERC Project No. 2299

5-Next Steps

5.3 Continue existing FERC Flow Schedules

5.4 Continue control of flow fluctuations

5.5 Continue implementation of restoration projects

New Don Pedro Project
FERC Project No. 2299
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5-Next Steps

5.6 Additional Measures to be implemented under FSA 
Sections 8 and 9

Increase salmon spawning use through temporary spawning barriers

New Don Pedro Project
FERC Project No. 2299
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5-Next Steps

5.7 Additional Measures to be implemented under FSA 
Sections 8 and 9

Additional Measures to Reduce Predation of Smolts in Tuolumne River

• Turbidity enhancement during outmigration pulse flows
• Predator removal (e-fish, angling, tournament)
• Spatial Separation of Predators and Prey (temperature, velocity)

New Don Pedro Project
FERC Project No. 2299





































13 Oct 2005 TRTAC Meeting

 Review Tuolumne monitoring programs and other evaluations: 

A. Riverwide elements through 2004 by all parties:  

 1. FERC study program elements 

 2. Other monitoring or assessments, including TR part of basin or valley-wide elements 

B. Restoration project monitoring through 2004 by all parties (Districts, agencies, NGOs) 

C. Monitoring in 2005 and beyond, including review of various suggested elements 
 

 1. Riverwide: 
    - Districts  

 - CALFED grant 
 - Trout-related elements 

    -  Other agencies: DFG, FWS, NMFS 
 
 2. Restoration Project: 

    - Districts  
  - CALFED grant 
  - Other agencies/NGO: DFG, FWS, NMFS, FOT, TPT 

  
  3. Other monitoring or assessments, including TR part of basin or valley-wide elements  



Overview of FSA/Districts Riverwide Program Elements from 2005 10-yr Report
(derived from pgs. 3-53, 3-130, 5-1)



2.A.1. Riverwide elements through 2004: 
FERC study program elements (from 2005 10-yr Report pg. 3-52)

1. Temperature monitoring

2. Spawning gravel and incubation studies

3. Fall spawning survey

4. Supplemental redd counts

5. Seining

6. Snorkel survey

7. Upper screw trap monitoring

8. Lower screw trap monitoring

9. Large CWT smolt survival releases

10. Mossdale Trawl

11. Mark/recapture smolt survival studies

12. Stranding surveys



2.A.2.  Other Riverwide monitoring or assessments, 
including Tuolumne River part of basin or valley-wide elements

Districts:
- Invertebrate sampling
- Water quality survey  

DFG:
- Angling survey
- Winter/Spring float survey
- Trout genetic study
- Trout otolith study
- Trout scale study
- Temperature monitoring

Others??



SRP 9 & 10

RM 43Gravel Mining 
Reach 

RM 34-40

Gravel additions 
and riffle cleaning 

RM 40-52

Gasburg Ck.

TRTAC Restoration Projects
(2005 10-yr. Report pg. 3-23)



2.B. Restoration project monitoring through 2004 by all parties 
SRP’s (# 9)

 
 

 

Topic Metric 
Digital terrain mapping 
Cross section surveys and long profile 

Channel morphology 
 
 Aerial photography 

Hydraulics 
 

Water surface elevation during high flows 

Bed mobility 
 

Tracer Rocks 

Habitat mapping Bass and Salmonid Habitat
 
 Habitat Modeling 

Predator Abundance 
 

Electrofishing at project and control sites 

Juvenile salmon survival Mark-recapture at rotary 
screw traps 

Riparian vegetation Plot-based survival, % cover, 
and growth 



 
 

 Topic Metric 
Digital terrain mapping 
Cross section surveys and long profile 

Channel morphology
 
 Aerial photography 

Hydraulics 
 

Water surface elevation during high flows 

Bed mobility 
 

Tracer Rocks 

Bed texture 
 

Pebble Counts 

Habitat mapping Salmonid Habitat 
 
 Spawner Surveys 

Bioengineering Photomonitoring 

Riparian vegetation Plot-based survival, % 
cover, and growth 

Restoration project monitoring through 2004 by all parties 
Gravel Mining Reach (7-11)



 
 

 Topic Metric 
Channel morphology Cross section surveys  

Hydraulics 
 

Water surface elevation during high flows 

Bed mobility 
 

Tracer Rocks 

Bed texture 
 

Pebble Counts 

Bed composition Bulk samples 

Salmonid Habitat? 
 

Spawner surveys? 

Restoration project monitoring through 2004 by all parties 
DFG La Grange Gravel Additions



Restoration project monitoring through 2004 by all parties 
Grayson River Ranch (draft) 

 
 Topic Metric 

Vegetation  Relevée plot samples 

Avian census 
 

Point counts in breeding season 

Mammals 
 

Trapping, transect and sign surveys, photo 
stations, track plate/scent stations 

Fish 
 

Seining (in 2005?) 

Grading Cross section surveys  



2.C.  Monitoring in 2005 and beyond, 
including review of various suggested elements

1. Riverwide:

- Districts 

- CALFED grant

- Trout-related elements

- Other agencies: DFG, FWS, NMFS

2. Restoration Project:

- Districts 

- CALFED grant

- Other agencies/NGO: DFG, FWS, NMFS, FOT, TPT

3. Other monitoring or assessments, including TR part of basin 
or valley-wide elements



2.C.1.  Riverwide monitoring: Districts/CALFED grant/trout monitoring

1. Temperature monitoring at 11 sites, incl. 2 on SJR (not in grant)

2. Fall spawning survey 

3. Seining: Jan-May at 10 sites, incl. 2 on SJR (grant has up to 18 sites)

4. Screw trap monitoring: Apr-May (grant has Jan to mid-Jun)

5. Snorkel survey: 1-2 times in Jun-Sep at 12 sites (grant has up to 16 sites) 

6. Invertebrate sampling at 6 sites

7. Angling survey: Nov-Dec biweekly, Jan-Jun weekly (grant period only –
primarily targeting trout) 



Turlock Lake

Modesto 
Reservoir

New Don Pedro 
Reservoir

San Joaquin River

HWY 132

HW
Y 99

Stanis
laus 

Rive
r

Tuolumne River

N

5 0 5 10 Miles

La Grange Dam
(RM 52.2)

La Grange gauge 
(RM 51.8)

Riffle A7 (RA7)

(RM 50.8)

Riffle 3B (R3B)

(RM 49.0)

Riffle 13B (R13B)

(RM 45.5)Riffle 19 (R19)

(RM 43.4)

Robert’s Ferry

(RM 40.4)

Ruddy Gravel

(RM 36.7)

Hughson Treatment

(RM 23.6)

Shiloh Bridge

(RM 3.4)

Dos Rios

(RM 86.2)

Gardner Cove

(RM 80.0)

Thermograph Sites
(Report 2002-7 Fig. 1)



Temperature monitoring

• Document water temperature patterns 
• Analyze relative to flow, air temperature, and location 
• Analyze relative to fish and invertebrate distribution
• Determine effect on San Joaquin River temperature
• Utilize for model development 



Fall Spawning Survey Sections
(2005 10-yr. Report pg. 3-23)



Fall Spawning Survey

• Document size, abundance, distribution and timing of salmon 
spawning

• Develop estimate of run population
• Record index redd counts by riffle or series of riffles
• Determine age and hatchery composition of run
• Record seasonal and annual trends



2004 Seining Locations
(2005 10-yr. Report pg. 3-86)



Seining

• Document size, abundance, distribution and timing of juvenile salmon, 
trout, and other fishes

• Analyze relative to flow, temperature, and other factors
• Compare to spawner population
• Estimate salmon growth rates
• Record seasonal and annual trends



Screw trapping

• Document size, abundance, and migration timing of juvenile salmon 
and other fishes near mouth of river

• Analyze relative to flow, temperature, and other factors
• Estimate salmon production during sample period
• Record seasonal and annual trends



2004 Jun & Sep Snorkel Locations
(2005 10-yr. Report pg. 3-94)



Snorkel surveys

• Document size, abundance, and distribution of salmon, trout, and other 
fishes

• Record habitat associated with fish observations
• Analyze relative to flow and temperature
• Record summer season and annual trends



Riffle 72
(RM 25.4)

Riffle 57
(RM 31.5)

Riffle 31
(RM 38.1)

Riffle 23C
(RM 42.3)

Riffle 4A
(RM 48.4)

Riffle A4
(RM 51.6)

2003-2004 invertebrate sampling sites
(Rpt. 2004-9 Fig. 1) 



Invertebrate sampling

• Document summer composition, abundance, and distribution of 
invertebrates in riffle habitats using two methods

• Analyze relative to flow, temperature, sampling method, and location
• Provide indices of stream biological condition and salmonid food

source
• Record annual trends 



Angling Survey

• Document size, location, and distribution of larger trout and other fishes
• Record habitat associated with fish observations
• Potential for scale/tissue samples and mark(photo)/recapture methods
• Analyze relative to flow and temperature
• Record seasonal and annual trends



2.C.1. (contd.)  Riverwide monitoring in 2005 and beyond:
Other agencies – DFG, FWS, NMFS

AD Consultants (CALFED grant to Tri-Dam?):

- Temperature monitoring (by DFG?)

- Temperature model

Large CWT smolt survival releases in 2005      

Others ?? 



Restoration project monitoring in 2005 and beyond 
(Districts, agencies, NGOs) – TRTAC Gravel Additions (draft) 

 
 Topic Metric 

As-built survey 
Cross section surveys and long profile 

Channel morphology
 
 Aerial photography 

Bed composition 
 

Bulk samples 

Bed mobility 
 

Tracer Rocks 

Bed texture 
 

Pebble Counts 

Habitat mapping Salmonid Habitat 
 
 Spawner Surveys 

Gravel quality Permeability samples 



2.C.2. Restoration project monitoring in 2005 and beyond 
(Districts, agencies, NGOs) – River Mile 43 (Bobcat Flat) 

 
 Topic Metric 

Digital terrain mapping  
Cross section surveys and long profile 

Channel morphology
 
 Aerial photography 

Bed composition 
 

Bulk samples 

Bed mobility 
 

Tracer Rocks 

Bed texture 
 

Pebble Counts 

Habitat mapping and modeling Salmonid Habitat 
 
 Spawner Surveys 

Gravel quality Permeability samples 



Restoration project monitoring in 2005 and beyond 
(Districts, agencies, NGOs) – Other projects

• Gasburg Creek
• Gravel cleaning
• Big Bend
• Others??



2.C.3. Other monitoring or assessments in 2005 and beyond:
Suggested elements from Apr 2004 NMFS letter

for period prior to Apr 2005

• Coordinate angling with trout otolith study
• Conduct Jan to mid-Apr redd surveys by snorkeling
• Conduct DO/contaminant monitoring down to RM 40 during low flow
• Provide summer flow >150 cfs and maintain <65°F at RM 40 for study 

conditions



• Mid-summer and winter snorkeling
• Trout blood chemistry and lipid content analysis
• Trout outmigration mortality
• Trout radiotag study
• Trout population estimates via angling and photos
• Pebble counts of trout spawning sites
• Review adult trout habitat suitability criteria for CV streams
• Review temperature criteria

2.C.3. Other monitoring or assessments in 2005 and beyond:
Suggested elements from TRTAC subgroup process through Jun 2004



2.C.3. Other monitoring or assessments in 2005 and beyond:
Suggested trout-related elements in TRTAC subgroup process through 

Oct 2004

• Review snorkel protocols/program
• Develop population estimate
• Presence: snorkel, angling, float survey, video on redd, seine, RST, 

trammel net, electrofish
• Abundance: angling with head photos (mark/recapture), snorkel index, 

weir count, RST, redd count
• Habitat utilization by life stage, incl. timing and distribution: angling, 

snorkel, redd pebble counts, DO/water quality/temperature, 
depth/velocity/substrate

• Anadromy/life history: otoliths, age at smolting, emigration timing, 
smolt physiology, Mossdale trawl

• Other factors: Stockton water quality; genetics (stock)



2.C.3. Other monitoring or assessments in 2005 and beyond:
Suggested trout-related elements from Jul 2005 letters to FERC

• Develop and implement a study flow schedule and monitoring program 
to evaluate the flow needs 

• Monitor the adult life stage - document presence, abundance, timing, and 
habitat utilization for establishing flow schedules

• Study to establish accurate characteristics of life history
• Annually determine the riverwide abundance and distribution of adults 

relative to flow releases and restoration
• Determine the percentage of anadromous and resident adult fish using 

otolith microchemical analyses
• Monitoring of juveniles and outmigrants is needed
• Identify the genetic strains to understand the risks and issues associated 

with Project effects and benefits of Project-related mitigation



2.C.3. Other monitoring or assessments in 2005 and beyond:
More suggested elements from Jul 2005 letters to FERC

• implement 10-yr test flow schedule to provide better salmon attraction,  
dispersed spawning, floodplain inundation, high smolt survival

• monitor salmon response in adult production and recruitment, juvenile 
production with RM 5&36 RST, and spawn/rear habitat use

• Investigate WQ, esp. DO, in summer and fall
• Health monitoring of juvenile salmonids
• Effects of sedimentation/storm runoff on salmonid egg/juv. Survival
• Assess spawner use of restored and unrestored sites
• Evaluate egg to emergence survival at restored sites
• Determine relative predation rates of naturally produced salmon in 

restored gravel pits
• Study riparian vegetation re-establishment at restoration sites



2.C.3. Other monitoring or assessments in 2005 and beyond:
More suggested elements from Jul 2005 letters to FERC

• Directly assess spawning response to restoration sites
• Study effects of FSA flows on (1) spawning, rearing, and migration 

WT, (2) winter/spring floodplain inundation, (3) smolt survival, (4) 
adult attraction

• Monitor trends of effects of FSA on salmon and native fishes through 
2016






















































	Attachment C - 2005 TRTAC Materials
	Activities/Materials 15 Dec 2004 to 10 Mar 2005 
	Activities/Materials 10 Mar to 13 Jul 2005 
	Activities/Materials 13 Jul to 21 Sep 2005
	Activities/Materials 4 Nov to 8 Dec 2005
	10 Mar 2005 TRTAC Meeting
	Summary
	Restoration Project Status
	Sediment Transfusion Project Update

	13 Jul 2005 TRTAC Meeting
	Summary
	Restoration Project Status
	10 Yr Report Summary Presentation

	21 Sep 2005 TRTAC Meeting
	Summary
	Riverwide Monitoring Items
	FERC Comment Extension to 22Nov2005
	Restoration Project Update

	13 Oct 2005 TRTAC Meeting
	Summary
	2004 CALFED Monitoring PSP Summary
	Tuolumne River HEC Cross Sections
	CDFG Thermograph Locations in San Joaquin Basin
	Review of Tuolumne River Monitoring Programs
	FSA/Districts Riverwide Program Elements
	Riverwide Monitoring through 2004
	Restoration Project Monitoring through 2004
	Riverwide Monitoring in 2005 and Beyond
	Restoration Projects in 2005 and Beyond
	Recommended Monitoring through 2004
	Recomended Monitoring in 2005 and Beyond


	4 Nov 2005 TRTAC Meeting
	Summary
	Fish Flow Procedure

	7 Dec 2005 Subgroup Meeting
	Summary

	8 Dec 2005 TRTAC Meeting
	Summary
	Restoration Project Update
	FSA Section 11 Carryover Provision

	14 Dec 2005 Subgroup Meeting
	Summary





