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La Grange Hydroelectric Project Licensing (FERC No. 14581)
Flow and Temperature Monitoring/Modeling Workshop
HDR Office
2379 Gateway Oaks Drive, Suite 200, Sacramento, CA

Tuesday, May 19, 2015
1:30 pm to 4:30 pm

Meeting Notes

On May 19, 2015, Turlock Irrigation District (TID) and Modesto Irrigation District (MID)
(collectively, the Districts) hosted a workshop about the flow and temperature monitoring and
modeling component of the La Grange Hydroelectric Project Fish Passage Assessment. This
document summarizes discussion during the meeting. It is not intended to be a transcript of the
meeting. Attachment A to this document includes the following meeting documents: agenda,
sign-in sheet, presentations, and handouts.

Mr. John Devine of HDR, Inc. (HDR), consultant to the Districts, welcomed participants to the
meeting. Attendees went around the room and introduced themselves. Attendees on the phone
introduced themselves: Mr. John Shelton and Ms. Gretchen Murphy of the California
Department of Fish and Wildlife (CDFW) and Messrs. Tom Holly and John Wooster of the
National Marine Fisheries Service (NMFS) participated in the meeting remotely.

Mr. Devine reviewed the meeting agenda and presented introductory slides. Mr. Devine
described the La Grange Project and gave an overview of the La Grange Project Integrated
Licensing Process (ILP). The flow and temperature monitoring and modeling is one part of a
larger study of fish passage and reintroducing fish to the Upper Tuolumne River above Don
Pedro Reservoir. Mr. Devine reviewed the objectives of the flow and temperature monitoring
and modeling as well as the study area and schedule for reporting.

Mr. Chris Shutes (California Sportfishing Protecting Alliance) asked if there would be
consultation for other components of the study request, in addition to the workshops for the flow
and temperature modeling component and the fish passage feasibility component. Mr. Devine
replied that for the upstream barrier study component, the Districts would be developing a
criteria document, and would send the document out to licensing participants for review. The
Districts will keep licensing participants apprised of the schedule and licensing participants are
welcome to attend the fieldwork. Mr. Devine noted that this is a two-year study, and fieldwork
will be completed this August and next spring/summer. The schedule for fieldwork in 2016 will
be dependent on runoff; however, fieldwork will likely be scheduled to begin during high flows
in May/June.

Mr. Shutes asked about the upper habitat characterization component of the study. Mr. Devine
noted that similar to the temperature monitoring and modeling, the Districts would be voluntarily
conducting a barriers assessment and summarized the study component. Mr. Devine also stated
that NMFS was conducting LIDAR/hyperspectral remote sensing work to support additional
upper habitat characterization objectives. Mr. Devine asked that NMFS provide the time frame
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for completion of this work and its availability to interested parties as the Districts would like to
wait and see what the results of that work are and then come together as a group with licensing
participants to discuss the data gaps. Mr. Devine noted that it would be helpful if NMFS could
provide an updated schedule for completing the LIDAR/hyperspectral work and when it would
be available.

Mr. Devine finished his slide presentation and noted that the meeting handouts would be made
available on the La Grange Hydroelectric Project licensing website after the meeting. He then
introduced Mr. Mike Deas (Watercourse Engineering) as the modeling and monitoring lead for
this effort. Mr. Deas began his presentation. Mr. Deas provided additional details about the
objectives of the modeling and monitoring, scope of the work, and the study area. Referring to
the map of the study area, Mr. Shutes asked if RM 81 was the extent of Don Pedro Reservoir at
full pool. Mr. Devine replied that RM 81 is roughly the Don Pedro Project Boundary at elevation
845 ft.

Mr. Deas resumed his presentation. Mr. Deas provided details about the availability and sources
of existing flow and temperature data. He described the rationale for choosing the locations and
periods to be monitored for flow and temperature and the equipment that would be used for the
study. Mr. Peter Drekmeier (Tuolumne River Trust) asked if a temperature gage was installed on
the North Fork Tuolumne River, as he had seen similar equipment on a recent float trip. Mr.
Devine replied that it may have been a gage as both the Districts and NMFS have monitoring
equipment deployed in that area.

Mr. Deas resumed his presentation. Referring to the slide summarizing the locations of currently
installed loggers, Mr. Bao Le (HDR) noted that stage loggers collect both stage data and
temperature data.

Mr. Drekmeier asked why data was being collected at Cherry and Eleanor, upstream of Holm
Powerhouse, as Mr. Drekmeier believed Holm to be a barrier to fish passage. Mr. Deas replied
that there may be suitable habitat upstream of Holm. Mr. Devine added that because the Districts
had not yet completed the barrier work, Holm was not yet confirmed to be a barrier to fish
passage.

Referring to the table summarizing the available water temperature data, Mr. Bill Sears (City and
County of San Francisco) noted that U.S. Geological Survey (USGS) temperature gage data was
not included in the table. Mr. Sears asked if the Districts were only using data that came from
standardized equipment, and were thus excluding the USGS data. Mr. Deas replied that the
Districts would be using USGS temp gage data, but because the team had not yet processed the
USGS temp data, it had not been included in the table.

Mr. Mark Gard (U.S. Fish and Wildlife Service) asked if the Districts would be collecting
seasonal flow data in the South Fork Tuolumne River, or alternatively use mass balance to
calculate the flow. Mr. Deas replied that the Districts would be collecting stage data on the South
Fork.
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Mike Deas resumed the presentation. Mr. Deas noted that the Districts would like access to the
NMFS LIDAR data as soon as possible and asked what the schedule was for data availability.
Mr. John Wooster (NMFS) replied that he had not been in touch recently with the research team
completing the work, but he would look into it.

Mike Deas concluded the slide presentation. Mr. Deas said anyone wanting more information
about the study was welcome to contact the Districts or HDR.

Mr. Devine asked Mr. Wooster to give an update on the status of the NMFS logger deployments.
Mr. Wooster replied that during the prior week, NMFS had installed a logger on the Clavey
around RM 16. Referring to the three downstream Tuolumne River locations where the Districts
had installed loggers, Mr. Wooster noted that last July NMFS had deployed loggers in nearly
identical locations, except that the NMFS logger above the North Fork is a bit further upstream
than the Districts’ logger. Mr. Wooster said that the NMFS logger near the South Fork is
downstream of the confluence and close to Merals Pool. Given that loggers are installed both
upstream and downstream of the South Fork, there may be an opportunity to evaluate mixing in
the area. Mr. Wooster said NMFS had South Fork and Clavey loggers at almost identical river
miles to the locations of the Districts’ loggers. Mr. Wooster noted that data from the NMFS
loggers may be helpful for extending the Districts’ data set.

Mr. Devine asked if there was any data available from the loggers that NMFS had installed in
July. Mr. Wooster replied that so far there had been only one data download, and that download
was from the loggers on the Tuolumne River below South Fork. He said NMFS would be back in
the field the first week of June to revisit some of the other loggers. Mr. Devine asked if NMFS
has another download visit scheduled for later in the summer. Mr. Wooster replied that NMFS
has summer fieldwork scheduled throughout the watershed for the genetics sampling, and will be
downloading data opportunistically as NMFS staff are in the vicinity for other fieldwork. After
the summer fieldwork is complete, NMFS will try to revisit all the loggers in the fall to complete
another download.

Mr. Deas asked if NMFS planned to leave the loggers deployed over the winter. Mr. Wooster
said yes, the loggers would be left out over the winter.

Mr. Bob Hughes (CDFW) asked if the Districts had a written study plan. Mr. Devine replied that
the study plan is available in the La Grange Revised Study Plan document filed with licensing
participants and FERC. Mr. Hughes asked if the study plan includes collaboration with interested
parties, such as collaboration during model development and to review the data once it is
available. Mr. Devine replied that the study plan does include future collaboration. Although
there are no other workshops planned at this date, the Districts would certainly consider hosting
an additional meeting(s) if licensing participants were interested. Mr. Hughes said that as long as
everyone is kept up to speed on the progress, a formal workshop would not necessarily be
needed. Mr. Shutes added that the Don Pedro Project hydrology workshop had been helpful. He
noted that prior to the workshop, there had been considerable concern about the model.
However, after the workshop, people had been satisfied that the study was in good shape.
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Mr. Devine said that the availability of the Districts’ logger data would depend on when the data
could be downloaded and the schedule for QA/QC. Preliminary results are expected this fall.

Mr. Hughes said he thought the presentation was very thorough and that all the bases had been
covered.

Mr. Wooster noted that the Districts planned to model the months June through October, but
thought he heard the potential to model all months. Mr. Wooster asked how and when a decision
would be made about the months to be modeled. Mr. Deas replied that the Districts had
identified June through October as the critical period, and as the study proceeds and identifies
additional information, the time period may be adjusted. Mr. Deas clarified that the reference to
modeling all months was simply to illustrate that data would be collected year-round and thus all
months could be modeled. Mr. Devine added that the months included in the model would be
driven by life history of the species of interest (the timing of spawning, egg incubation, fry
rearing, etc.). The end of the critical period is October because that is when temperatures start to
get cold. However, the time period used in the model is up for discussion.

Mr. Wooster replied that to cover steelhead migration, NMFS would be interested in including
some of the spring months prior to June. Mr. Wooster asked for clarification on the significance
of the June to October period for the model. Would the model be built to cover all 12 months,
but only be calibrated using the months of June through October? Mr. Deas replied that the
months covered in the model will be dependent on the availability of data. The Districts will
have year-round data for much of the system. However, the Districts anticipate that loggers will
not be able to be maintained in some places over the winter, so there will be data gaps for some
places. Mr. Deas said it was important to have confidence in the period of focus. Mr. Devine
added that life history of target species would inform the modeling time period, and that
discussions on that topic would start the next day (May 20) at the first La Grange Fish Passage
Facilities Assessment Workshop.

Mr. Hughes requested that materials for the May 20 Fish Passage Facilities Assessment
Workshop be posted online prior to the start of the workshop. Mr. Devine said that the Districts
would do that. Mr. Wooster requested that a set of handouts from today’s workshop be brought
to the May 20 workshop for NMFS, as no NMFS representatives were able to attend today’s
meeting in-person. Mr. Devine said that a set of handouts would be brought for NMFS.

The meeting adjourned at 3:00 pm.
ACTION ITEMS

1. The Districts will post the meeting handouts to the La Grange Hydroelectric Project
Licensing Website.

2. NMFS will provide a schedule for the LIDAR/hyperspectral study report and availability
of the data.
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3. Regarding meeting materials for the May 20 La Grange Fish Passage Facilities
Assessment Workshop, the Districts will post the meeting materials to the licensing
website prior to the start of the workshop.

4. The Districts will bring a set of handouts from this meeting to the May 20 Workshop and
give the handouts to NMFS.
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La Grange Hydroelectric Project
Flow and Temperature Monitoring/Modeling Workshop
Tuesday, May 19, 1:30 pm - 4:30 pm
HDR Office, 2379 Gateway Oaks Drive, Suite 200, Sacramento, CA
Conference Line: 1-866-994-6437, Passcode: 8140607
Join Lync Meeting https://meet.hdrinc.com/jesse.deason/8DZ4VNVN

Meeting Objectives:
1. Present an overview of the La Grange Hydroelectric Project Temperature Study.
2. Review and confirm proposed temperature and flow monitoring locations.
3. Review and confirm modeling approach.
4. Confirm schedule/tasks and opportunities for collaboration.

TIME TOPIC

1:30 pm —1:40 pm Introduction of Participants (All)

1:40 pm —2:00 pm Background/Overview of the La Grange Project Temperature Study (Districts)

Temperature Study Introduction (Districts)
a. Study goal and objectives, scope, and study area

Review and Discussion of Existing Information
a. Parameters and sources
b. Review process summary
c. Results, findings and recommendations

Proposed Monitoring Program — Presentation and Discussion
a. Rationale
i. Space (locations)
ii. Time (periods of interest)
iii. Equipment

2:00 pm —4:00 pm

Temperature Modeling — Presentation and Discussion
a. Approach (including spatial and temporal resolution)
b. Data needs
c. Model information/output

Schedule and Reporting

Meeting Wrap-up (All)
4:00 pm —4:30 pm a. Confirm study approach and methods
b. Agreements, action items and next steps
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La Grange
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Fish Passage Assessment -
Temperature Monitoring/Modeling Scope
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La Grange Project History

» La Grange Diversion Dam was
constructed from 1891 to 1893

* The dam is owned jointly by
Turlock Irrigation District and
Modesto Irrigation District

» Purpose is to divert irrigation and
municipal and industrial (M&aI)
water

» La Grange powerhouse was
constructed in 1924. The
powerhouse is owned by TID

La Grange Diversion Dam

La Grange Hydroelectric Project FERC No. 14581 2 May 19, 2015



.MID

TURLOCK IRRIGATION DISTRICT | MODESTO IRRIGATION DISTRICT

Overview of La Grange Project ILP

Pre-Application Document (PAD)
Scoping and study plan development
FERC Study Plan Determination
NMFS Request for Rehearing

Study plan dispute resolution

Study plan implementation

Initial Study Report

Updated Study Report

Final license application

La Grange Hydroelectric Project FERC No. 14581

January 2014
January 2015
February 2015
April 2015
May 2015
2015/2016
February 2016
February 2017
June 2016

May 19, 2015
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Revised Study Plan

Fish Passage Facilities
Assessment

Concept-Level Fish Passage
Alternatives

La Grange Project Fish
Barrier Assessment

Study Components

Upper Tuolumne River
Basin Habitat
Assessment

Barriers to Upstream
Anadromous Salmonid
Migration

Water Temperature
Monitoring and Modeling

Upstream Habitat
Characterization

La Grange Hydroelectric Project FERC No. 14581 4

Habitat Assessment and
Fish Stranding
Observations below
LGDD and Powerhouse

Develop Hydrologic Data for
Flow Conduits at the La
Grange Project

Collect Topographic, Depth,
and Habitat Data in the
Vicinity of the La Grange
Project Facilities

Assess Fish Presence and
Potential for Stranding

May 19, 2015
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Water Temperature Monitoring and Modeling

1. Originally a study request from NMFS. FERC determines Districts are not
required to do the study. Study being conducted voluntarily by the
Districts.

2. Study tasks include evaluating existing information, collecting additional
information and developing a temperature model to simulate existing
thermal conditions in the Upper Tuolumne River between Early Intake and
Don Pedro Reservoir.

3. Primary objective is identifying where temperatures appear to be suitable
for the various life stages of salmonids.
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Today’s Temperature Workshop
1. Districts’ proposed a collaborative Workshop with LPs.

2. Core Study Team:
a) HDR - select and acquire monitoring equipment, deployment,
maintenance, and download.
b) Watercourse Engineering, Inc. — water temperature modeling Lead
Engineer.

3. Objectives include:
a) Review existing information and discuss additional information needs
for temperature and river stage monitoring to support modeling.
b) Discuss and confirm modeling approach.
c) Discuss and confirm schedule/tasks and future collaboration.
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La Grange Hydroelectric Project
FERC No. 14581

Upper Tuolumne River
Flow and Water Temperature Assessment

May 19, 2015
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Topics

Temperature Study Overview:
« Study Goal/Objectives, scope, and study area

Review and Discussion of Existing Information

Monitoring Program — Presentation and Discussion

Temperature Modeling

Meeting Wrap-up
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Study Objectives

« Complete a water temperature investigation to characterize thermal
conditions in Upper Tuolumne River basin below Early Intake.

e Monitoring Data
« Existing Data
« Additional Monitoring

* Develop a flow and temperature model

e Mainstem Tuolumne River from Early Intake to Don Pedro
Reservoir and major tributaries
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Monitoring Objectives

* ldentify existing data and monitoring locations
« Share current and proposed District monitoring sites

* Ensure locations, methods, need for additional monitoring are
consistent/acceptable among parties

 ldentify operations or conditions that may be anomalous during
the proposed monitoring season (e.g., extreme drought,
operational changes, etc.)

La Grange Hydroelectric Project FERC No. 14581 4 May 19, 2015



.MID

TURLOCK IRRIGATION DISTRICT | MODESTO IRRIGATION DISTRICT

Temperature Modeling Objectives

e Develop a tool to assist in assessing a range of
e Hydrology
e Temperature
* Meteorology
o Thermal regimes and suitability for salmonid life stages on a

reach scale basis.

* Model will produce data for suitability criteria at sub-daily time
steps, allowing the development of a range of metrics (e.g., daily
mean or maximum, 7-day average of the mean or maximum, etc.)
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Study Scope

e Task 1: Identify, Synthesize, and Interpret Existing Water
Temperature and Flow Data

e Task 2: Additional Monitoring -- Data Logger Deployment
o Task 3: Water Temperature Modeling and Reporting
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Study Area

La Grange Hydroelectric Project FERC No. 14581
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Modeling Analysis
Tuolumne River: Early Intake (RM 105) to Don Pedro
Reservoir (RM 81)

Cherry/Eleanor Creeks: Confluence to first barrier*

SF Tuolumne River: Barrier near confluence (no model)
Clavey River: Confluence to first barrier*

NF Tuolumne River: Confluence to first barrier*
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Task 1: Existing Data Analysis

e Data sources
* Flow
e Water temperature
e Meteorology

e Review
 Location, frequency, period assessment

e Findings
 ldentify data gaps
» Characterize hydrology and thermal conditions
 Define potential modeling periods
« Recommendations for additional monitoring
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Flow — Data Sources
e USGS

11276600 TUOLUMNE R AB EARLY INTAKE NR MATHER CA
e 11276900 TUOLUMNE R BL EARLY INTAKE NR MATHER CA
e 11285500 TUOLUMNE R AWARDS FERRY BR NR GROVELAND CA
e 11277300 CHERRY C BL VALLEY DAM NR HETCH HETCHY CA
11278300 CHERRY C NR EARLY INTAKE CA
11278400 CHERRY C BL DION R HOLM PH, NR MATHER CA
11278000 ELEANOR C NR HETCH HETCHY CA

e CCSF
» Clavey River (historic data - CDEC)
e Minimum flow schedule
e Cherry Creek

e Eleanor Creek
e Tuolumne River at Early Intake

 HDR proration methodology (ungaged tributaries)
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Flow - Summary

Mainstem Tuolumne River
 Early Intake — managed operation (and spill)
» Cherry Creek to Don Pedro Reservoir — hydropower peaking with seasonal
tributary contributions (e.g., spring snowmelt)

Cherry/Eleanor Creeks
e Above Dion R Holm PH — managed operation (and spill)
e Below Dion R Holm PH - hydropower peaking

SF Tuolumne, Clavey, and NF Tuolumne Rivers
e Unregulated hydrograph

Monitoring Recommendations
« Additional seasonal flow data on Clavey and NF Tuolumne R.
« Stage data on mainstem (travel time)
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Water Tempe ature — Data Sources

Handout(2/2)
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Water Temperature Data - Avalilability

Map | Agency | Active site_Locations | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 |
Label [TeTmaTm s TsTaTsToNIo[sTF[m[aIm[s [ TaTsTo[nTo[sTr[m[a[m[s[sTaTsTo[n[o[sTF[m[aTm[s [sTa[sTo[n[o[sTr[m[aIm[s[sTaTs[o[N[o[s[FIm[a[m[s[sTA]sTo[nIo[s[r[m[Aa[m[s[sTa]sTo[N]o[s[Fm[Aa[m[i[sTATsToN]D]
Tuolumne River - Mainstem
[TRO78.5 [USGS YES  |Tuolumne River at Wards Ferry Bridge *

TR078.7 |CDFG NO  [Tuolumne River upstream of Wards Ferry Bridge [T TTTTTT [TTTTTTTTTITTTT o 2 | \15! N O I [ TTTTTTTTTT] N D T Y I |
TRO79.4[cCSF NO  [Tuolumne River, upstream of Ward's Ferry o TTTT 17T [T T T [ 11 I A I I 2 I I S B I B B [T T T T TTT T T T T T T T |
TROBLY |NMFS YES  [Tuolumne R DS of Mohecan Br.

TR083.0 TID/MID | YES  |Tuolumne Riverat indian Creek Trail [TTTTTTITIT [T T T T T I T I T T I I I T I TITIT]d [TTTTTITTTTT N Y O B I A [TTTTTTTTITT e TTTTTTTTITT |
TRO88.1 [UCDavis | NO  [Tuolumne River, downstream of Indian Creek confluence

[TRO88.4 [NMFS YES Tuolumne R DS of Grapevine Cr.

[TR090.8 UC Davis NO Tuolumne River, downstream of Clavey Creek confluence

[TRO91.1 |NMFS YES Tuolumne R US of Clavey R.

TRO9L1 |UCDavis | NO  [Tuolumne River, upstream of Clavey Creek confluence [TTTTTTITIT N Y Y 0 0 I I I [ATTTTTTTITT N Y Y B O A N Y Y I I Y I A B |
TRO%6.4 |NMFS YES  [Tuolumne R DS of Lumsden Campgorund

TRO%6.5 (CDFG NO  [Tuolmune River below the South Fork [ \21\2% 1 I 7= N O I v N Y I N Y Y N N Y Y Y I |
TR0S7.0  (CDFG NO  [Tuolumne River above the South Fork [ Tl T T T T T TP T P T ol T [T T T N Y 1 X O I I O I A A |
TR097.1[cCsF NO  [Tuolumne River, upstream of South Fork f TTTTTTTT [TTT T T T T T T T T T T T [TTTT T N Y Y A I B A [T s [T T T T T T T T |
TRO98.0 |NMFS YES  [Tuolumne R DS of Lumsden Bridge

TR103.5 |cCsF NO  [Tuolumne River, ds of Cherry Ck confluence (TR4) g| 1 1|21 4| 5| | zgl

TR103.7 [ccsF NO  [Tuolumne River, ds of Cherry Ck confluence (TR3) 8| 11 13} |

TR104.6 |cCSF NO  [Tuolumne River, ds of Early Intake Diversion Dam 8| 11 13] | |

TR105.0 [cDFG NO  [Tuolumne River at Early Intake 29|23 2] |

TR105.6 [cCSF NO |[Tailrace of Kirkwood Powerhouse E

TR1093 [ccs NO  [Tuolumne River, downstream of Preston Falls L TTTTTTTT N N N Y A v [TTTTTTTITTT N Y O A N Y Y I I I
TR117.3 _|ccsk NO__[Tuolumne River, of 0

NF Tuolumne River

[NF100.1 [ucpavis | NO  [North Fork Tuolumne above Tuolumne River I

Clavey River

cR INMFS YES |Clavey R. just US of confluence H

d UcDavis | NO |Clavey River, upstream of Tuolumne River confluence o 23]

cr16.9 |ccsr NO__[clavey River at 1N04 Bridge g 20)

SF Tuolumne River

SFT00.2 |CDFG NO South Fork of the Tuolumne River near confluence 7] 18] 16] 27| 19] 27] 22 25| 14 17| 29| 26| 1] 12]

SFT00.2 |CCSF NO South Fork Tuolumne River near IN10 Bridge 6] A —1

SFT00.2 |NMFS YES S Fork Tuolumne R. just US of confluence *

Cherry Creek

CC00.6 CDFG NO Cherry Creek Power House 16' 29| 22| 3| 18] 23] 7] El ‘ 27| 15] 25] 19| 26 23|

CCO01.2 CCSF NO Cherry Creek, upstream of Dion Holm Powerhouse 8| 30| Eﬂ 29| 27] | 29 30, 12|

ccoro  [ces NO [Cherry Creek, ds of confluence with Eleanor Creek 7 2[ 29 14

ccor1  [cesr NO [Cherry Creek, upstream of Eleanor Creek confluence 7] 2[29] 14

CC09.4 |CCSF NO Cherry Creek, downstream of Cherry Dam 8 4 S| 5|

CC10.5 CCSF NO Cherry Creek, downstream of Cherry Dam 7 29|

CC16.1 CCSF NO Upstream of Cherry Lake 7 25| 30) A4

Eleanor Creek

EC000 |CCSF NO |Eleanor Creek, upstream of Cherry Creek confluence 7] 3| 30) 21 1 25

ECOL.7 CCSF NO Eleanor Creek, downstream of Miguel Creek confluence 7| 27| S|

ECOL7 CCSF NO Eleanor Creek, downstream of Miguel Creek confluence 7| 18] 29 S|

ECOL7 |CCSF NO [Eleanor Creek, downstream of Miguel Creek confluence 7] 27 B

ECOL8  |CCSF NO [Eleanor Creek, upstream of Miguel Creek confluence 7] 27] B

MC00.0 [CCSF NO Miguel Creek, upstream of Eleanor Creek confluence

La Grange Hydroelectric Project FERC No. 14581
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Water Temperature - Summary

» Potential modeling periods
 June — October (critical) > T wime Summer-al wier [
i 25 A Base/Stormflow\ Snowmelt Descen ding Hydrograph  Base/Storm flow}|- 17500
 Year-round potential

& > & > &
7 N 7 N 7 N

20 A

- 15000

Tn

—Tw,C =
I 12500 g

Q,cfs

15 A

e Analysis — In progress
« Key seasonal elements
* Flow-temperature nexus
 Critical periods

10 L 10000 &
@

5 1 - 7500

- 5000
- 2500
0

11 1/31 32 4/2 5/2 6/2 72 8/1 9/1 102 1171 12/1  12/31

(s$0)

o 4

Water Temperature (°C)

e Monitoring Recommendations
« Comprehensive data set at basin scale (including tributaries)
 Tributaries: two or three locations (initially two)
* Flow and temperature at key tributary locations

La Grange Hydroelectric Project FERC No. 14581 14 May 19, 2015
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Meteorology

Several stations available in project area (CDEC):
CVM: CHERRY VALLEY MET STATION

SEW: SMITH PEAK RAWS

DDL: DUDLEYS (MCDIARMID FIRE STATION)

GIN: GIN FLAT

BKM: BUCK MEADOWS

JFR: JAWBONE LAVA FLAT RAWS

Rim Fire destroyed long-term Buck Meadows site

Stations of various duration, for various periods, and measured
parameters

Adopting HDR method consistent with long term data set
completed under previous modeling work

La Grange Hydroelectric Project FERC No. 14581 15 May 19, 2015
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Meteorology
 HDR long-term data set determination (Don Pedro Reservoir)

» Adjusted vapor pressure terms a function of elevation and assumed
lapse rate (6°C per 3,128 ft of elevation change)

Parameter Unit Source
Cloud Cover? n/a Calculated
Air Temperature? deg C Adjusted Stockton
Wet-Bulb Temperatures deg C Calculated
Barometric Pressure mmHg Adjusted Stockton
Wind Speed m/s Adjusted Stockton
Sacramento 1973-1990 and Modesto City
Solar Radiation w/m?2 AP 1991-2010 (both NREL Solar radiation
data), 2010 to present — Oakdale CIMIS

1 Cloud cover was estimated based on solar radiation.
2 Air temperature was only available from the Stockton meteorological station. Air temperature to be adjusted to representative elevation using a lapse

rate.
3 Wet-bulb temperatures are calculated based on adjusted air temperature and relative humidity from Stockton.

La Grange Hydroelectric Project FERC No. 14581 16 May 19, 2015



.MID

TURLOCK IRRIGATION DISTRICT | MODESTO IRRIGATION DISTRICT

Task 2: Monitoring

e Rationale
» Space (locations)
e Time (periods of interest)

o Summary of deployment
o USFS special use permit
« Access — whitewater boating and helicopter
« Installation schedule

La Grange Hydroelectric Project FERC No. 14581 17 May 19, 2015
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Rationale

« System characterization — General
e Thermal regime, flow conditions
e Support modeling

» System characterization — Spatial/temporal
e Spatial
e Mainstem
o Tributary
e Temporal
 Period of interest: late winter — late fall
* Frequency: sub-daily (e.g., hourly)

La Grange Hydroelectric Project FERC No. 14581 18 May 19, 2015



Mainstem

Tributaries
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Proposed Monitoring Locations

Logger Location River Mile
TR above North Fork TR 81.3
TR near Indian Creek TR 88.2
TR above Clavey River TR 91.1
TR above South Fork TR 97.0
TR below Early Intake TR 105.2
North Fork TR above TR NF 0.1
North Fork TR at RM8 Bridge NF 8.0
Clavey R. above TR CRO.1
Clavey R. at Gage 11283500 CR 8.4
South Fork TR above TR SF 0.1
Cherry Ck. above TR CC 0.6
Cherry Ck. above Powerhouse CC1.2
Cherry Ck. below Eleanor Ck. CC7.1
Cherry Ck. above Eleanor CKk. CC7.2
Eleanor Ck. Above Cherry Ck. EC 0.1

La Grange Hydroelectric Project FERC No. 14581
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15 proposed locations

 Mainstem locations to

record water
temperature at 30-
minute intervals

Tributary locations to
record water
temperature and stage at
30-minute intervals

May 19, 2015
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Monitoring Equipment

« Hobo Pro V2 or TidBit loggers (+/- 0.2 °C)
deployed at identified locations in a protective
housing.

* Recorders are placed in the active channel and
secured by a removable steel cable or chain
tethered to a stable root mass, boulder, or man-
made structure.

* Onset U20 level loggers installed to measure stage and
temperature.

« Semi-permanent housings affixed to large boulders or
bedrock to ensure the level logger does not move.

* A flow measurement will also be collected any location
a stage recorder is installed or downloaded to develop a
stage-discharge curve and continuous record.

La Grange Hydroelectric Project FERC No. 14581 20 May 19, 2015
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Site Access and Monitoring

Vehicle/Hike Helicopter/
Month
Access Boat Access
2015

April/May (Installation) X X
June X --

July -- --
August X X
September -- --
October/November (removal X X

or winter prep)

2016

March/ZApril (re-installation or X X

first visit — flow dependent)

May - --
June X --

July -- --
August X --
September -- --
October/November (removal) X X

X = visit, -- = no visit

La Grange Hydroelectric Project FERC No. 14581

21

4 monitoring locations
accessed by boat or
helicopter

3 monitoring locations
accessed by foot or
helicopter (check Rim
Fire conditions)

8 monitoring locations
accessed by foot

*USFS SF-299 permit was
approved on 4/22/15 for
Installations on Stanislaus
Forest lands.
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Current Site Installations (as of 5/74/15)

Location River Mile Equipment Coordinates Notes
TR above North Fork TR 81.3 fSLt;/l\‘/;]aeter ST [2g o _5508325384
TR above South Fork TR 97.0 ;Lt;\:;]a;farzts;?g;’nle i _f;fgggf )
-Irri;:elow Early TR 105.2 2 water temp _3171987;58;27 Flow from USGS
37.897235
North Fork above TR NF 0.1 2 stage _120.253729
el B
37.83870
South Fork above TR SF 0.1 2 stage 120.04852
$2erry Creek above cC 0.6 2 water temp _fzgﬁifsl Flow from USGS
ﬁgarry - 0"° cC 1.2 2 water temp _fZigﬁg; Flow from USGS
" cROA | 1siage 150435002 | bomplets full st
ardge | CRe4 | dwatertemp 13071084 | compluicteiEt

La Grange Hydroelectric Project FERC No. 14581
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Additional Work to be Completed

 Revisit Tuolumne River near Indian Creek (via Indian Creek trail)
to redeploy water temperature loggers.

* Reuvisit two Clavey River locations to complete stage recorder
Installations and measure flow. Install stage recorder in Tuolumne
River upstream of Clavey.

o Install stage recorder equipment at either the Cherry and Eleanor
creeks confluence or at location of identified fish passage barrier.

La Grange Hydroelectric Project FERC No. 14581 23 May 19, 2015
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Additional Work to be Completed

Potential Pool Stratification

« Assess potential pool stratification via temperature monitoring
* |dentify one large pool in each tributary and 2-3 pools in mainstem
« Assess with handheld temperature device (e.g., profile)

* Deploy loggers near bottom and surface to identify cold water
presence and persistence through time

La Grange Hydroelectric Project FERC No. 14581 24 May 19, 2015
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Water Temperature Modeling

 Model selection
» Data development
 Model calibration

e Model application

La Grange Hydroelectric Project FERC No. 14581

Calibration

Application

Phase

Conceptual Framework

.
’
s L4
’
’ .
’ .
P
s
- .
.
,

Model Development

1. DataDevelopment
. Implementation

2
3. Calibration
4

. Sensitivity Analysis

Phase

Model Application

Completed Model

|

Model Selection

=

-

Pre-Model

Data Development
Geometry
Meteorology

Flow

Water Temperature

. Implementation

Set Up Initial Conditions

* Software Modifications

= Set Model Parameters

Calibration
Adjust Model Parameters

* Assess Model Performance

= Graphical
- Statistical

. Sensitivity Analysis

e Assess Model Response to

Changes in Parameters

Scenario Assessment
*  Simulation Qutput
- Tabular
- Graphical
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Model Selection Considerations

o System Characteristics
» Steep channel gradient
» Variable flow regime
« Snowmelt hydrograph and thermal response
e Low summer flows
» Variable meteorology (spatial/temporal)
» Topographic, riparian shade

* Previous model applications:
* Upper Tuolumne River: Hetch Hetchy to Early Intake
o Upper Tuolumne River: Without Dams Analysis — Tuolumne River above
Hetch Hetchy to the San Joaquin River confluence

e RMA-2/RMA-11

La Grange Hydroelectric Project FERC No. 14581 26 May 19, 2015
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RMA Models

» Asuite of modeling software, RMA-2 (v8) for hydrodynamics and RMA-11
(v8) for water temperature, is proposed to represent the Upper Tuolumne River
as a one-dimensional (laterally and depth averaged) finite element model

« RMAGEN (v74): geometry file software (to build river grid)

 RMA-2 (v8): hydrodynamic model that calculates velocity, water surface
elevation, and depth at defined nodes of each grid element

« RMA-11 (v8): water quality model that uses the depth and velocity results from
RMA-2 to solve advection diffusion constituent transport equations for
temperature.

La Grange Hydroelectric Project FERC No. 14581 27 May 19, 2015
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RMA-2: Hydrodynamics

« Steady and unsteady (dynamic) flows can be analyzed (e.qg.,
hydropower peaking) — solution of St Venant Equations

o Steep river reach capability

e Branching networks

* Low flow modeling ability

e At=1 hr (maximum)

o AX = 25-50 m (approximately) &

e Open source code %w

Volume, V
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RMA-11: Water Temperature

 Solves advection-dispersion equation
o Comprehensive heat budget
° Qn = (st+ Qatm_Qb_Ql T QS) T Qb
e Bed Conduction
» Topographic shade
* Riparian Shade (tributaries)
» Capable of variable meteorology zones
e At=1 hr (maximum)
e AX = 25-50 m (approximately)
e Open source code
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Stream Modeling

» Data needs
e Geometry
* Hydrology (time series)
o \Water temperature (time series)
* Meteorological data (time series)

e Stream reaches
e Tuolumne River mainstem: Early Intake to Don Pedro Reservoir
e Cherry Creek: [TBD]
e Clavey River: [TBD]
e North Fork Tuolumne River: [TBD]
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Stream Geometry

 Information needs:
 Planform description of river (x-y information)
 Longitudinal profile/bed slope
e Channel cross sections
 Riparian and topographic shade assumptions

e Data sources
 LIDAR
e DEMSs
* Previous studies (modeling, fisheries)
o Other available information

La Grange Hydroelectric Project FERC No. 14581 31 May 19, 2015
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Hydrology

e Mainstem and tributary flows

 Natural flow regimes (daily)

« Hydropower peaking conditions (hourly)

« Accretions/depletions (calculated based on mass balance)

 Calibration data (within domain to test model)

e Flow

« Stage data (assess travel time (if multiple gages available))

——USGS 11276600

—— Simulated

~ S~ S~ S~ S~ S~ ~ S~ S~
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Water Temperature

e Mainstem and tributary inflow temperatures

« Natural flow regimes (daily or hourly)

* Hydropower peaking conditions (hourly)
» Accretions/depletions (daily, weekly, or at river temperature)
 Calibration data (within domain to test model)

T o ——Observed T ——Observed

——Simulated o ——Simulated

4/1/11
4/6/11
4/11/11
4/16/11
4/21/11
4/26/11i
7/1/11
7/6/11
7/11/11
7/16/11
7/21/11
7/26/11
7/31/11
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Meteorology

o AIr temperature, Tair
e Relative Humidity, RH

* Dew point (calculate using Tair and RH) or wet bulb temperature
» Cloud cover (estimate or calculate)
o Atmospheric pressure (calculate)

* Wind speed T —
o Solar radiation o i
S 300 - » ,
: 2 MM 1 (il
® oo | \[\ NN
E— 15.0 - ‘ “nﬁ‘ l 1.0
| A e
soLAAAR - AMA J/VIATL AL AAI/UVAAANA i g:g =
0.0 T T T T 0.0
8/1/11 8/8/11 8/15/11 8/22/11 8/29/11
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.MID

Model Implementation, Calibration,
Application

e Implementation
 Calibration

o Statistical performance
 Graphical performance

 Hydrology
* Flow
e Travel time

e Water temperature
e Temperature

« Application 2002

e Comparative analysis

30

25 1

Temperature (°C)
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 Potential years are 2007 to present

La Grange Hydroelectric Project FERC No. 14581

35

May 19, 2015



.MID

TURLOCK IRRIGATION DISTRICT | MODESTO IRRIGATION DISTRICT
Next Steps

o 2015
» Data synthesis and assessment (May)
« Continue with field monitoring (through October 2016)
e Ongoing coordination with project team on temperature
assessment questions as they relate to barrier assessment

o 2016
o |nitial Study Report (February)
e Develop temperature model based on 2015-16 information
(March — November)

o 2017
o Updated Study Report (February)

La Grange Hydroelectric Project FERC No. 14581 36 May 19, 2015



.MID

TURLOCK IRRIGATION DISTRICT | MODESTO IRRIGATION DISTRICT

Questions or Comments?
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Map Agency Active Site_Locations 2007 2008 2009 2010 2011 2012 2013 2014 2015
Label JJeEmlAa[m[s [y ]Als|o|[N[D|J[F[M[A[M][I[J]A]Ss]|o|[N|[D|J][F[M[A[M][I[J[A]|S|Oo[N|[D|IJ[F[M[A|M][I[J[A]S|Oo[N|[D]IJI[F[M[A|M[I[J[A]Ss|[Oo[N[D|I[F[M|A[M]I|J[A]Ss|O|[N|[D[IJ][F[M[A|M[I[IJ]A][s]o|N[D|I[F[M|[A[M]|I]I][A]S|O[N|D[J]F[M[A

Tuolumne River - Mainstem

TR078.5 |USGS YES Tuolumne River at Wards Ferry Bridge *

TR078.7 |[CDFG NO Tuolumne River upstream of Wards Ferry Bridge 5 20 22 18 7 24

TR079.4 |CCSF NO Tuolumne River, upstream of Ward's Ferry 6 1 25 15 24 16| 15 11| 10| 14 16 2

TR0O81.9 [NMFS YES Tuolumne R DS of Mohecan Br. *

TR083.0 |TID/MID YES  |Tuolumne River at Indian Creek Trail L | | ] | | | ] | | ] || ] | | L [ | | | | 26] | | | | ] ]

TR088.1 |UC Davis NO Tuolumne River, downstream of Indian Creek confluence *

TR088.4 |NMFS YES  |Tuolumne R DS of Grapevine Cr. *

TR090.8 |UC Davis NO Tuolumne River, downstream of Clavey Creek confluence *

TR091.1 [NMFS YES Tuolumne R US of Clavey R. *

TR0O91.1 [UC Davis NO  |Tuolumne River, upstream of Clavey Creek confluence | | | | | | | | | 6| | | 28| | 7| | | | | | | | | | | | | | | | | | |

TR096.4 [NMFS YES Tuolumne R DS of Lumsden Campgorund

TR096.5 |[CDFG NO Tuolmune River below the South Fork 21| 22 21 29 12

TR097.0 |[CDFG NO Tuolumne River above the South Fork 30 22 22 6 6 12

TR097.1 |[CCSF NO Tuolumne River, upstream of South Fork 6

TR098.0 [NMFS YES Tuolumne R DS of Lumsden Bridge *

TR103.5 [CCSF NO Tuolumne River, ds of Cherry Ck confluence (TR4) 8 14 21 4 5 20

TR103.7 |[CCSF NO Tuolumne River, ds of Cherry Ck confluence (TR3) 8 13

TR104.6 |CCSF NO Tuolumne River, ds of Early Intake Diversion Dam 8 13

TR105.0 |[CDFG NO Tuolumne River at Early Intake 29| 23 23

TR105.6 [CCSF NO Tailrace of Kirkwood Powerhouse *

TR109.3 |CCSF NO  |Tuolumne River, downstream of Preston Falls | | | 5| | | | | | | | | | | | | | | | | | | | | | | | | 14| | | | |

TR117.3 |[CCSF NO Tuolumne River, downstream of O'Shaughnessy *

NF Tuolumne River

NFT00.1 |UC Davis NO North Fork Tuolumne above Tuolumne River |*

Clavey River

CR00.1 NMFS YES |Clavey R. just US of confluence *

CR00.3 UC Davis NO Clavey River, upstream of Tuolumne River confluence 6 28

CR16.9 CCSF NO Clavey River at 1NO4 Bridge 8 20

SF Tuolumne River

SFT00.2 |CDFG NO South Fork of the Tuolumne River near confluence 7| 18 16 27 19 27 22 25| 14 17 29 26 1 12

SFT00.2 |CCSF NO South Fork Tuolumne River near 1N10 Bridge 6 4

SFT00.2 |NMFS YES S Fork Tuolumne R. just US of confluence *

Cherry Creek

CC00.6 CDFG NO Cherry Creek Power House 16 29 22 3 18 23 9 27 15 25 19 26 23

CC01.2 CCSF NO Cherry Creek, upstream of Dion Holm Powerhouse 8 30 30 29 27 29 30 12

CCo07.0 CCSF NO Cherry Creek, ds of confluence with Eleanor Creek 7 2| 29 14

CCo7.1 CCSF NO Cherry Creek, upstream of Eleanor Creek confluence 7 2| 29 14

CC09.4 CCSF NO Cherry Creek, downstream of Cherry Dam 8 4 5

CC10.5 CCSF NO Cherry Creek, downstream of Cherry Dam 7 29

CCle.1 CCSF NO Upstream of Cherry Lake 7 25 30

Eleanor Creek

EC00.0 CCSF NO Eleanor Creek, upstream of Cherry Creek confluence 7 3 30 21 1 25

EC01.7 CCSF NO Eleanor Creek, downstream of Miguel Creek confluence 7 27 5

ECO01.7 CCSF NO Eleanor Creek, downstream of Miguel Creek confluence 7 18 29 5

ECO01.7 CCSF NO Eleanor Creek, downstream of Miguel Creek confluence 7 27 5

EC01.8 CCSF NO Eleanor Creek, upstream of Miguel Creek confluence 7 27 5

MCO00.0 [CCSF NO Miguel Creek, upstream of Eleanor Creek confluence 7 5 26 5

* These data sets have been identified, but data have not been obtained and placed in data base at this time
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Stream / Flow Gage

@ Active @ Inactive

Label Agency | Active Site Name

11281000 USGS | Inactive |SF TUOLUMNE R NR OAKLAND RECREATION CAMP CA

11282000, USGS | Inactive M TUOLUMNE R A OAKLAND RECREATION CAMP CA

11282500, USGS | Inactive |SF TUOLUMNE R NR BUCK MEADOWS CA

11283000 USGS | Inactive |TUOLUMNE R NR BUCK MEADOWS CA

11283500 USGS | Inactive |CLAVEY R NR BUCK MEADOWS CA

11284400 USGS Active |BIG C AB WHITES GULCH NR GROVELAND CA

11284500 USGS | Inactive |BIG C NR GROVELAND CA

11285000, USGS | Inactive |NF TUOLUMNE R AB DYER C NR TUOLUMNE CA

11285500 USGS Active |TUOLUMNE R A WARDS FERRY BR NR GROVELAND CA

Water Temperature Logger

© Active @ Inactive O Proposed*

Label | Agency |Active| Site Locations

CR00.1 |TID/MID |YES Clavey above TR

CR00.1 |NMFS YES _ |Clavey R. just US of confluence

CR00.3 |UC Davis [NO Clavey River, upstream of Tuolumne River confluence

CR08.4 |TID/MID |YES |Clavey Riverat USFS Bridge

CR16.9 |CCSF NO Clavey River at INO4 Bridge

NFT00.1 |TID/MID |YES  |North Fork above TR

NFT00.1 |UC Davis |NO North Fork Tuolumne above Tuolumne River

NFTO08.0 |TID/MID |YES North Fork at RM8 Bridge

SFT00.1 |TID/MID |YES  |South Fork above TR

SFT00.2 |CDFG NO  |South Fork of the Tuolumne River near confluence

SFT00.2 |CCSF NO South Fork Tuolumne River near IN10 Bridge

SFT00.2 |NMFS YES _ |S Fork Tuolumne R. just US of confluence

TR078.5 |USGS YES _ |Tuolumne River at Wards Ferry Bridge

TR078.7 |CDFG NO Tuolumne River upstream of Wards Ferry Bridge

TR079.4 |CCSF NO Tuolumne River, upstream of Ward's Ferry

TR081.3 |TID/MID |YES  |TRabove North Fork

TR081.9 |NMFS YES  |Tuolumne R DS of Mohecan Br.

[TRO88.1 |UC Davis |[NO Tuolumne River, downstream of Indian Creek confluence

' TRO88.2 |TID/MID |YES Tuolumne River at Indian Creek Trail

' TR088.4 |NMFS YES Tuolumne R DS of Grapevine Cr.

TR090.8 |UC Davis |[NO Tuolumne River, downstream of Clavey Creek confluence

TR091.1 |UC Davis |[NO Tuolumne River, upstream of Clavey Creek confluence

TR091.1 |NMFS YES _ |Tuolumne R US of Clavey R.

TR096.4 |NMFS YES _ |Tuolumne R DS of Lumsden Campgorund

 TR096.5 |CDFG NO  |Tuolmune River below the South Fork

TR097.0 |CDFG NO  |Tuolumne River above the South Fork

TR097.0 |TID/MID |YES TR above South Fork

TR097.1 |CCSF YES Tuolumne River, upstream of South Fork

TR098.0 |NMFS YES | Tuolumne R DS of Lumsden Bridge

* Proposed logger locations will be added to table
when exact coordinates are known.

0 0.5 1 2
| ] ] ] ] Miles

Upper Tuolumne River Gages

Map information was compiled from the best available sources.
No warranty is made for its accuracy or completeness.

Data Sources: Gages - USGS, TID/MID

Copyright:© 2013 National Geographic Society, i-cubed
Sources: Esri, DeLorme, USGS, NPS

Sources: Esri, USGS, NOAA

Data is CA SPCS, Zone IlI, ft.
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@ Active @ Inactive

Label Agency | Active Site Name

11274800] USGS | Inactive |TUOLUMNE R AT HETCH HETCHY NR SEQUOIA CA

11275000 USGS | Inactive |FALLS C NR HETCH HETCHY CA

11275500 USGS Active |HETCH HETCHY RES A HETCH HETCHY CA

11276500 USGS Active |TUOLUMNE R NR HETCH HETCHY CA

11276600 USGS Active |TUOLUMNE R AB EARLY INTAKE NR MATHER CA

11276900 USGS Active |TUOLUMNE R BL EARLY INTAKE NR MATHER CA

11277000] USGS | Inactive |CHERRY C NR HETCH HETCHY CA

11277200 USGS Active |CHERRY LK NR HETCH HETCHY CA

11277300] USGS Active |CHERRY C BL VALLEY DAM NR HETCH HETCHY CA

11277500 USGS Active |LK ELEANOR NR HETCH HETCHY CA

11278000 USGS Active |ELEANOR C NR HETCH HETCHY CA

11278200] USGS | Inactive |CHERRY C CN NR EARLY INTAKE CA

11278300 USGS Active |CHERRY C NR EARLY INTAKE CA

11278400 USGS Active |CHERRY C BL DION R HOLM PH, NR MATHER CA

11278500 USGS | Inactive |JAWBONE C NR TUOLUMNE CA

11281500 USGS | Inactive M TUOLUMNE R NR MATHER CA

Water Temperature Logger

@ Active @ Inactive O Proposed*

Label | Agency |Active| Site Locations

CC00.6 |TID/MID |YES |Cherry above TR

CC00.6 |CDFG NO Cherry Creek Power House

CC01.2 |CCSF NO Cherry Creek, upstream of Dion Holm Powerhouse

CC07.0 |CCSF YES Cherry Creek, downstream of confluence with Eleanor Creek

CC07.1 |CCSF YES Cherry Creek, upstream of Eleanor Creek confluence

CC09.4 |CCSF YES Cherry Creek, downstream of Cherry Dam

CC01.2 |TID/MID |YES Cherry above Powerhouse

CC10.5 |CCSF NO Cherry Creek, downstream of Cherry Dam

CC16.1 |CCSF NO Upstream of Cherry Lake

EC00.0 |CCSF YES Eleanor Creek, upstream of Cherry Creek confluence

EC01.7 |CCSF NO Eleanor Creek, downstream of Miguel Creek confluence

EC01.7 |CCSF NO Eleanor Creek, downstream of Miguel Creek confluence

EC01.7 |CCSF NO Eleanor Creek, downstream of Miguel Creek confluence

EC01.8 |CCSF NO Eleanor Creek, upstream of Miguel Creek confluence

MC00.0 |CCSF NO Miguel Creek, upstream of Eleanor Creek confluence

TR103.5 |CCSF YES Tuolumne River, downstream of Cherry Creek confluence

TR103.7 |CCSF NO Tuolumne River, downstream of Cherry Creek confluence

TR104.6 |CCSF NO Tuolumne River, downstream of Early Intake Diversion Dam

TR105.0 |CDFG NO Tuolumne River at Early Intake

TR105.2 |TID/MID |YES TR below Early Intake

TR105.6 |CCSF NO |Tailrace of Kirkwood Powerhouse
TR109.3 |CCSF YES
TR117.3 |CCSF NO

Tuolumne River, downstream of Preston Falls

Tuolumne River, downstream of O'Shaughnessy Dam

* Proposed logger locations will be added to table
when exact coordinates are known.
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Upper Tuolumne River Gages

Map information was compiled from the best available sources.
No warranty is made for its accuracy or completeness.

Data Sources: Gages - USGS, TID/MID

Copyright:© 2013 National Geographic Society, i-cubed
Sources: Esri, DeLorme, USGS, NPS

Sources: Esri, USGS, NOAA

Data is CA SPCS, Zone IlI, ft.
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La Grange Hydroelectric Project Licensing (FERC No. 14581)
Fish Passage Assessment Workshop No. 1
Modesto Irrigation District
1231 11™ Street, Modesto, California

Wednesday, May 20, 2015
9:00 am to 12:00 pm

Meeting Notes

On May 20, 2015, Turlock Irrigation District (TID) and Modesto Irrigation District (MID)
(collectively, the Districts) hosted the first of a series of Workshops for the La Grange
Hydroelectric Project Fish Passage Facilities Assessment (the Study). This document
summarizes discussions during the meeting. It is not intended to be a transcript of the meeting.
Attachment A to this document includes the following meeting documents: agenda, sign-in sheet,
presentations, and handouts.

Mr. John Devine of HDR, Inc. (HDR), consultant to the Districts, welcomed meeting attendees.
Attendees went around the room and introduced themselves. Attendees on the phone introduced
themselves; Mr. Tom Engstrom of Sierra Pacific and Mr. Bob Hughes of CDFW were the only
two individuals participating remotely (see Attachment A: meeting sign-in sheet).

Mr. Devine provided an introduction to the Workshop. He stated that this is the first of three
planned collaborative workshops on the subject of evaluating the various factors regarding the
feasibility of implementing upstream and downstream anadromous fish passage at the La Grange
Diversion Dam and the Don Pedro Dam. Among today’s attendees, there is a wide range of
expertise and knowledge related to the topic of fish passage, the issues involved in the
investigation of fish passage, and the regulatory process surrounding fish passage decision-
making. In light of this, Mr. Devine said this first Workshop would primarily be focused on
educating participants on the potential scope and scale of fish passage facilities, what these
facilities might look like, and examples of fish passage at other facilities. The National Marine
Fisheries Service (NMFS) will present a description of the agency’s Federal Power Act Section
18 mandatory conditioning authority which is the primary regulatory mechanism for prescribing
fish passage at hydroelectric facilities as part of the Federal Energy Regulatory Commission
(FERC) licensing proceedings. Mr. Devine said that the meeting would also touch on the
suitability of habitat above Don Pedro Dam for anadromous fish and other information needs that
may be valuable in the overall fish passage decision-making process. The Districts encourage an
open and collaborative dialogue at today’s meeting; anyone with thoughts or questions is
encouraged to speak up.

Mr. Devine stated that the purpose of anadromous fish passage at the La Grange Diversion Dam
and Don Pedro Dam is to provide anadromous fish access to river reaches upstream of Don
Pedro Dam between Early Intake and Don Pedro Reservoir in order to increase populations of
Central Valley spring-run Chinook salmon and steelhead. Mr. Devine noted that the Districts
have questions about whether fall-run Chinook salmon are also to be considered as part of this
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assessment. Mr. Devine noted that the Districts hope to get clarification on this today. Mr.
Devine also noted that Mr. Jim Hastreiter, the FERC Project Manager, would not be able to
participate in the Workshop due to NMFS’ filing of a Request for Rehearing on one of the
studies NMFS requested but FERC rejected. According to FERC, the Request for Rehearing
triggers FERC’s legal protocols governing ex parte communications and thereby prevents Mr.
Hastreiter, or any other FERC staff members, from participating in this Workshop.

Mr. Devine said that the design, construction and operation of fish passage facilities at high-head
dams can be very complex and costly. The Districts hope that through the series of workshops
and the La Grange Fish Passage Facilities Assessment, a thorough investigation of the
engineering, biological, regulatory, and economic issues surrounding fish passage will be
completed. As currently proposed, the Study will be a two-year process. Through these
workshops, the Districts’ role is to develop an understanding of design criteria for fish passage
facilities at La Grange and Don Pedro dams, evaluate what facilities would be most appropriate,
and prepare detailed cost estimates. Mr. Devine reiterated that this is a two-year process and that
during this first year, the goal is for all parties to come together as a group to thoroughly discuss
the feasibility of providing fish passage by getting all the issues related to the reintroduction of
anadromous fish to the river above Don Pedro Reservoir on the table. He noted that providing
fish passage would result in anadromous fish having access to the upper Tuolumne River where
they are currently not present. The use of this reach by anadromous fish will constitute another
managed use of the existing resource.

Mr. Devine presented introductory slides. Mr. Devine described the La Grange Project and gave
an overview of the La Grange Project Integrated Licensing Process (ILP). The Fish Passage
Facilities Assessment is one component of a larger study about fish passage. Mr. Devine
reviewed the objectives of the overall Fish Passage Facilities Assessment as well as the study
area and schedule for reporting. Mr. Devine briefly discussed FERC’s February 2, 2015, Study
Plan Determination, noting that while FERC required the Districts to develop a study of
alternative fish passage facilities and associated cost estimates, FERC indicated it was the
responsibility of the resource agencies, and not the Districts, to evaluate the suitability of
upstream habitat and preparation of a full anadromous fish life-cycle model, as requested by the
agencies. Mr. Devine stated that the Districts were very willing to assist the agencies with
certain tasks as they had indicated in their Revised Study Plan, even though not required to do
so. He then reviewed the Workshop agenda and introduced Mr. Steve Edmondson of NMFS.

Mr. Edmondson presented slides on the history of hydropower regulation, the Federal Power
Act, and details on FERC’s environmental analysis and decision-making process. Mr.
Edmondson explained that FERC requires studies to understand a project’s impacts on
developmental and non-developmental resources. He described how other federal legislation
plays into the licensing process as well as general methodology for fisheries studies. He
reviewed the resource issues commonly raised in FERC relicensing proceedings and the number
of FERC hydro projects with fish passage. Lastly, Mr. Edmonson presented on the amount of
riverine habitat estimated by NMFS in the overall Central Valley region that had been made
unavailable because of dam construction.
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Mr. Devine thanked Mr. Edmondson for the presentation. He noted that Mr. Edmondson
reviewed the information FERC will use to conduct their environmental analysis and prepare
their environmental document. However, as part of the La Grange Hydroelectric Project
Licensing, NMFS had indicated a need for significant amounts of information to support fish
passage decision-making as detailed in their study requests during the study planning process. Of
the studies requested by NMFS, some had been approved by FERC and some had not been
approved. Mr. Devine asked that Mr. Edmondson speak to NMFS” Section 18 Authority, as
included in the Workshop agenda, and how the information and studies NMFS has requested
will be used to decide whether or not to exercise that authority to require fish passage as part of
the license proceeding.

Mr. Edmondson responded that NMFS is going to take a hard look at the information in FERC’s
EIS and from there NMFS would be able to identify the information gaps. NMFS does not
require the information requested by studies to make fish passage recommendations. FERC
determined the scope of impacts to be from the Golden Gate Bridge to the Tuolumne River
headwaters; therefore, FERC will look at the developmental and non-developmental impacts in
that reach. Mr. Edmondson noted that FERC included a study about fish passage in the Study
Plan Determination because FERC needs basic information about fish passage to undertake its
assessment. FERC may itself include fish passage in the license. Mr. Edmonson said that NMFS
can recommend fish passage through various parts of the Federal Power Act, including Sections
10(a), 10(j), or 18. In addition to the Federal Power Act, there are according to NMFS other
regulatory avenues for requiring fish passage. For example, fish passage may be required under
California state law 5937, the Clean Water Act, or the Coastal Zone Management Act, or by
federal land management agencies under Section 4(e) of the FPA. Fish passage may also be
included in a settlement agreement. Mr. Edmondson stated that NMFS had never required fish
passage in California under Section 18. He reiterated that at this time he could not be certain
about what information NMFS would need because the information gaps were not yet known.

Mr. Devine said that many individuals attending the workshop do not understand what process
NMFS follows under the FPA’s Section 18 mandatory conditioning authority. He said it would
be helpful for Mr. Edmondson to explain what the prescription is; that it is a mandatory authority
(i.e., FERC must accept any Section 18 fishway prescriptions as part of a new license regardless
of what FERC determines in its environmental analysis); what information NMFS, as the agency
possessing this authority, would use to decide whether to prescribe fishways; and how the
decision would be made (e.g., what is the process, how is the information used, are there criteria,
is it collaborative, how does NMFS involve all interested parties; what role does economics play,
etc.). Mr. Devine noted that both NMFS and the U.S. Fish and Wildlife Service (USFWS) have
Federal Power Act Section 18 prescription authority.

Mr. Edmondson replied that it was relatively unusual for the prescription authority to be
exercised in California. NMFS had never exercised its Section 18 mandatory conditioning
authority in California and, except for the Klamath Project, the USFWS had also never exercised
Section 18 authority in the state. The more usual routes for requiring fish passage at a project are
by FERC or through settlement. Regarding Section 18 prescription, Mr. Edmondson said NMFS
has no specific information requirements and that essentially NMFS uses the best available
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information. Mr. Edmondson cited the Edwards Dam Project, in which the best available
information indicated that the cost of fish passage outweighed the benefit and the decision was
made by FERC to instead remove the dam. Mr. Devine clarified that the Edwards Project dam
removal was based on a settlement that was driven politically and not for any inability of the
project to pass target species of fish. FERC never issued an order requiring removal of the dam.

Mr. Steve Boyd (TID) thanked Mr. Edmondson for his presentation. He noted that a diverse
audience was in attendance today with varying degrees of familiarity with the relicensing process
and appreciated what Mr. Edmondson presented. However, Mr. Boyd said that the specific
details on how Section 18 was implemented had still not been discussed as contained in the
agenda and that the audience would appreciate if NMFS could give an overview of Section 18,
what information is required to support the process, and how that information informs a decision
to require or not require fish passage.

Mr. Edmondson replied that he thought this meeting was looking at the fish passage engineering
study. He said that Section 18 is a section of the Federal Power Act that gives NMFS and
USFWS mandatory conditioning authority for fish passage. Mr. Edmondson noted that the bar
for prescribing fish passage is fairly low and that a project that provides a barrier to fish going to
or from spawning or rearing habitat may trigger Section 18 authority. Mr. Edmondson reiterated
that fish passage may also be required under Section 401 of the Clean Water Act, CDFW code,
the Coastal Zone Management Act, and by FERC or through settlement. Regarding a decision to
require fish passage, Mr. Edmondson said that we are all in the information gathering process
and it is unknown where the process will lead.

Mr. Devine said that on the projects he had worked on in the past, including projects all across
the country, resource agencies with prescription authority provided their preliminary
prescriptions for fish passage during the development of FERC’s NEPA document. Once FERC
has enough information to start its environmental review, the agencies have 60 days to provide
recommendations, including preliminary prescriptions under Section 18. In other words, the
preliminary prescriptions are considered early in the process before preparation of the
environmental document. At this stage of the process, there is supposed to be sufficient
information available for NMFS or USFWS to make their decision, though preliminary, about
whether to prescribe fish passage. Mr. Devine stated that he was not familiar with any project
where the initial agency fish passage prescriptions did not occur until after FERC issued the EIS.
In fact, the ILP requires the initial prescriptions be filed early in the FERC review process.

Mr. Edmondson said that after FERC issues a notice of Ready for Environmental Analysis
(REA), NMFS provides preliminary terms and conditions for use in the NEPA process. At this
time it is unknown whether other agencies or FERC will use their authorities. It is unknown what
the available information will be at the time. Those decisions are down the road; it is not even
known yet whether it is possible to provide fish passage.

Mr. Edmondson said that the first cut at the information would be to determine if there is
historical habitat above Don Pedro Dam. Considering the Lindley analysis (Lindley 2007), it
appears that fish used to be able to reach the headwaters and now they cannot. The second cut
would determine if fish passage is possible and feasible through engineering and whether fish
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passage is consistent with agency management plans. Just because something can be done does
not mean it should be done. The final step is FERC would weigh the developmental and non-
developmental effects to determine if fish passage makes sense. This process happens in the
“black box” at FERC, according to NMFS.

Mr. Devine requested that Mr. Edmondson touch on the NMFS Recovery Plan (NMFS 2014) and
the relationship of the recovery plan to the species being considered for fish passage. Mr.
Edmondson replied that Section 4 of the Endangered Species Act required NMFS to publish a
recovery plan. A team of 20 individuals with various backgrounds (biology, business, etc.)
reviewed existing information and drafted recommendations for recovery criteria. Congress
directed NMFS to identify what the standards would be to delist a species. Mr. Edmondson said
that the goal of all resource agencies is to delist species. In the recovery plan, the goal for the San
Joaquin River is to sustain populations of Chinook salmon and steelhead below the dams and to
secure access to habitat for these species above the dams.

Mr. Devine asked what fish species the Study should investigate. He noted that the NMFS
recovery plan refers to spring-run Chinook salmon and steelhead. Mr. Edmondson replied that
spring-run Chinook salmon and steelhead are the two listed species in the Tuolumne River but
are not the only anadromous species in the river. Most fish passage facilities at other projects are
for non-listed species and even non-native species. Mr. Edmondson said that there are not
currently populations of either spring-run Chinook salmon or steelhead below the dam. Due to
federal law resulting from the San Joaquin settlement, NMFS cannot prescribe fishways
specifically for spring-run Chinook in the Tuolumne River until 2025.

Meeting took a 10-minute break. Meeting resumed.

Mr. Devine thanked Mr. Edmondson for his presentation and his description of the FERC
process. He noted that it was important for participants to understand that both NMFS and
USFWS can require fish passage facilities at FERC-licensed projects, whether or not FERC
agrees with the need for such facilities. Mr. Devine said that in his experience, FERC had not
ordered a licensee to build extensive upstream and downstream fish passage facilities unless
required by an agency mandatory condition. He added that even if FERC, through its own
analysis, determines that a fishway is unnecessary, the agencies may still require that a fishway
be built since Section 18 prescriptions are mandatory.

Mr. Devine introduced Mr. Bao Le (HDR). Mr. Le is the project lead for the Study and has a
background in fish biology.

Mr. Le said that the purpose of his presentation was to begin exploring whether consideration of
fish passage at La Grange Diversion Dam and Don Pedro Dam was better addressed through a
larger and more robust reintroduction evaluation framework since the focal species to be
considered as part of any Tuolumne River fish passage program would be comprised of spring-
run Chinook and steelhead to comply with the NMFS recovery plan, both of which are reported
to have accessed the upper Tuolumne River (above Don Pedro Reservoir) historically, but are
not currently present in this reach. As such, any decision by NMFS to require fish passage at La
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Grange and Don Pedro would fundamentally be a decision to reintroduce these fish species back
to the upper Tuolumne River. Mr. Le stated that his presentation was intended to focus on this
idea of reintroduction, the types of information deemed to be critical to informing the planning
and decision-making process, and whether agency guidelines existed to implement such a
framework. Mr. Le said that after he concludes his presentation, Mr. Chuck Hanson (Hanson
Environmental, consultant to the Districts) would present his views about specific information
needs for decision-making.

Mr. Le presented slides. Mr. Le reviewed the fish passage study requests and provided an
overview of the Anderson et al. paper (Anderson 2014) on planning Pacific salmon and steelhead
reintroductions. Mr. Le described the information needed to inform reintroduction (and therefore,
fish passage) decision-making. Mr. Hanson presented slides on the general life cycle specific
information needs to consider when evaluating fish passage and reintroduction.

Regarding the term “volitional fish passage,” Mr. Peter Drekmeier (Tuolumne River Trust
(TRT)) asked what the term *“volitional” meant. Mr. Devine replied that volitional means that
fish can move upstream and/or downstream under their own power and motivation. For example,
fish must “decide”, and be sufficiently fit, to climb a fish ladder in order to migrate upstream
past a barrier. In contrast, “trap and haul” fish passage requires that fish be collected,
transported, and released under a schedule imposed by human intervention.

Mr. Devine said the Districts thought it would be valuable to provide examples of fish passage
facilities at other high-head dam projects. He noted that to his knowledge there are no examples
of fish passage facilities at high-head dams in California, but there are a few examples in the
Pacific Northwest.

Mr. Michael Garello (HDR) presented slides to introduce the process of developing fish passage
engineering concepts. Mr. Garello summarized general design criteria needs for fish passage
facilities and provided examples of upstream and downstream fish passage facilities at other
projects for anadromous fish.

Referring to slide 12, Mr. Larry Byrd (MID Board Member and area landowner) asked if the
downstream fish passage facility screens could become clogged with debris in the river. Mr.
Garello replied that the screens had very small openings and could become clogged with debris.
He added that in general, screens are cleaned regularly by an automated system and that
precautions are often taken upstream to prescreen debris, before the debris can reach the entrance
to the fish passage facilities.

Mr. Byrd asked what the fish passage success rate was at the Upper Baker Project. Mr. Garello
replied that at that particular project, the licensee had been experimenting with fish passage
technology since the 1980s. Over time and through trial and error, the licensee had worked to
improve how the fish were guided to collection facilities. To determine the fish collection
success rate for downstream passage, fish are tagged and then placed in the reservoir upstream of
the entrance to the fish passage facility. The number of tagged fish collected by the fish passage
facility helps to determine the collection efficiency. Today, projects are often expected to
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achieve fish passage efficiencies as high as 98%. When fish passage facilities are first
commissioned, the efficiency is generally lower. Through trial and error and tweaks to
operations, efficiencies may be improved. Mr. Devine added that fish passage facilities at high-
head dams are still largely experimental and therefore it is hard to predict what the performance
will be when the facilities are built. Although resource agencies may require a specific
performance metric, because the facilities are experimental, it is difficult to know whether this
metric can be achieved. Mr. Devine said that the purpose of Mr. Garello’s presentation was to
provide a sense of the scope and scale of fish passage facilities that would likely be considered in
the feasibility study to be conducted for Don Pedro and La Grange.

A meeting attendee asked what project has the most successful fish passage facilities. Mr.
Garello replied that every project is different and how success is defined varies from project to
project.

Regarding the experimental nature of fish passage facilities at high-head dams, Mr. Devine said
upstream passage facilities are much less experimental and there are many examples of
successful upstream passage facilities. In contrast, downstream passage facilities at high-head
dam projects like Don Pedro are much more difficult to engineer. For downstream passage,
young fish need to be guided toward facilities, collected and then moved downstream. For
projects like Don Pedro where the reservoir is large, spatially complex, and experiences very
significant water level fluctuations (greater than 200 ft), it would likely be very challenging to
build a facility that could collect the juvenile fish. The facilities necessary to do this work would
be considered experimental, in his opinion.

Mr. Thomas Orvis (Stanislaus County Farm Bureau) added that because Don Pedro Reservoir
can fluctuate well over 150 ft, reservoir fluctuation would need to be considered for upstream
passage as well, such as where and how the fish would be released into the reservoir. Mr. Garello
agreed that reservoir fluctuation was one of many issues to be considered. Given the reservoir
fluctuation, downstream fish passage facilities may need to be sited upstream of the reservoir.
Mr. Garello said that of the five or six fish passage facilities that exist at projects of similar size
to Don Pedro Dam, all the facilities collect fish for downstream passage directly at the dam, not
at the head of reservoir. Mr. Garello said he did not know of any high- head dam projects where
the downstream fish passage facility was permanent and located at the head of the reservoir. Mr.
Garello reiterated that while he knew of temporary facilities located at the head of the reservoir
for data collection, he did not know of any permanent facilities.

Mr. Orvis said that the drought had resulted in changes to temperatures in the reservoir, and that
reservoir water temperatures would also need to be considered in this study. Mr. Garello agreed
that water temperature would be among the issues requiring evaluation.

Referring to what Mr. Garello said about facility performance metrics, Mr. Devine noted
performance metrics are specified by the resource agencies and will likely include how many
fish, of all the fish moving downstream, must be collected and safely transported downstream.
To achieve a 90% collection efficiency or greater in Don Pedro Reservoir, it would likely be
insufficient to collect fish using only a collection facility. Fish would need to be directed toward
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the facility with guidance systems using large nets that span the entire depth and width of the
reservoir at any collection location. Mr. Orvis noted that such nets would also likely have issues
with debris blockage. Mr. Devine added that collecting fish upstream of the reservoir was also
not without potential issues. For example, the large variability of spring runoff may be a problem
at this collection location. All potential issues must be examined.

Mr. Byrd asked how it is determined when the nets will be dropped to corral the fish into the
collection facilities. Mr. Garello replied that the guide nets are left out, and as the fish assemble
near the nets, the nets are drawn in, moving the fish to one central location (i.e., collection
facility). Mr. Devine said that the guide nets could also have implications for recreational use of
the reservoir.

Regarding where fish are released downstream, Mr. Orvis asked if fish predators eventually learn
where the fish are released. Mr. Devine replied that such a problem had occurred at other
projects and that predator removal was required. A predator removal program would also need to
be considered here. According to a study completed for the Don Pedro relicensing (TID/MID
2013), there is a high predation rate in the river below La Grange Diversion Dam. Fish released
below La Grange Diversion Dam would be at high risk of predation. These factors would need to
be considered, especially in terms of performance metrics. Mr. Devine reiterated that given the
high cost of fish passage facilities, it is very important to know the performance metrics at the
earliest planning of design. For example, designing for a perform