From: Fritz Durst [fritz.durst@gmail.com]

Sent: 11/2/2020 5:43:19 AM

To: Thad Bettner [tbettner@gcid.net]

cC: Jerry Brown [jbrown@sitesproject.org]; Roger Gwinn [rgwinn@tfgnet.com]; Garrett Durst
[garrett@naturalresourceresults.com]; Kevin Spesert [kspesert@sitesproject.org]; jsutton@tccanal.com

Subject: Re: Feedback from Reclamation OMB meeting

Attachments: image002.png

Good update. Thank you.
We might also want to include "beneficiary pays" and "partnership” in our dialogue.

On Fri, Oct 30, 2020 at 2:04 PM Thad Bettner <tbettner@gcid.net> wrote:
Great report and update.

Thaddeus L Bettner PE, General Manager

Glenn-Colusa Irrigation District
PO Box 150

Willows, CA 95988
530.934.8881 (office)
530.588.3450 (cell)

From: Jerry Brown <jbrown(@sitesproject.org>

Sent: Friday, October 30, 2020 12:48 PM

To: Roger Gwinn <rgwinn@tignet.com>; Garrett Durst <garreti@naturalresourceresults.com>; Kevin Spesert
<kspesert(@sitesproject.org™>; jsutton(@tccanal.com; Thad Bettner <tbettner@gcid.net>; fritz.durst@gmail.com
Subject: Feedback from Reclamation OMB meeting

Richard Welsh called this morning to report on the OMB briefing they had yesterday as follows:

1. Overall, went well. Call lasted 1 hr 10 min. Summary comment “was concerned with $6-$7B project, glad to see
a smaller project on the table”. Next step is they expect written questions from OMB which Reclamation will need to
answer. Commissioner emphasized importance of getting everything done to meet WIIN deadline.

2. OMB attendees: Susan Leetmaa, OMB Examiner, Kelly Colyar (Susan’s boss, only attended first % hour). Same
reviewers for FKC, and BF Sisk so have a some understanding of California water and the plumbing. Susan grew up in
small town outside Fresno. Are aware Sites would like to meet with them. Don’t do teams, conference call if format
only.
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3. Reclamation presented a slide deck summarizing the report and the project. Reclamation explained they are
looking at a participation closer to the $200-$300m range and this participation would be determined further into the
process but would fall within the bookends of the feasibility report and not exceed 25% cost share. Reclamation
mentioned the rightsized project which is locally preferred and represents a higher B/C ratio than the bookends. The
Commissioner communicated there is bipartisan local, state and federal support for the project.

4. Suggested topics to cover in Sites briefing:

a. 1 page fact sheet, don’t need a Sites slide deck, Reclamation slide deck covered the project sufficiently
for understanding

Demonstrate local cost share commitment and a plan for covering these costs
Clarify what we changed in value planning and drivers

b
c
d. Local interest is in achieving greater permitting and approvals, affordability, and buildability
e Mention that project is highlighted in the water resilience portfolio

f.

) Confirm status of discussions with CDFW regarding permitting and how these discussions factored into
the value planning process

Plans for water rights acquisition

= 0R

Discuss effects of climate change on operations of project

Our next step is already underway with scheduling of Sites briefing with OMB within the next couple of weeks.
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From: Kevin Spesert [kspesert@sitesproject.org]

Sent: 11/2/2020 7:26:21 AM
To: Jerry Brown [jbrown@sitesproject.org]; Alicia Forsythe [aforsythe@sitesproject.org]
Subject: Re: Groundwater Commission Presentation

Will do...do you want me to send it to Mary or are you going to send it over to her

From: Jerry Brown <jbrown@sitesproject.org>
Sent: Monday, November 2, 2020 7:22 AM

To: Alicia Forsythe; Kevin Spesert

Subject: Re: Groundwater Commission Presentation

I made this change to the slides.

Kevin can you put this final version on sharepoint wherever it is that you save these. Thanks

From: Alicia Forsythe <aforsythe@sitesproject.org>

Date: Friday, October 30, 2020 at 12:00 PM

To: Jerry Brown <jbrown@sitesproject.org>, Kevin Spesert <kspesert@sitesproject.org>
Subject: RE: Groundwater Commission Presentation

Totally agreed. Just want to be careful that our written statements don’t get ahead of our analysis. Maybe the bullet
says:

Impacts in the 2017 Draft EIR/EIS were less than significant. No substantial changes anticipated.

| don’t see any new or substantially different. But just want to be careful. | am flexible on this so do what you think is
best.

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe @sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or legally priviieged information. It is soisly for
the use of the intended recipient{s}). Unauthorized interception, review, use or disclosure is prohibited and may violate applicabis laws
including the Electronic Coramunications Privacy Act. If you are not the intended recipierd, piease cordact the sendar and destroy all copies of
the communication.

From: Jerry Brown <jbrown@sitesproject.org>

Sent: Friday, October 30, 2020 11:53 AM

To: Alicia Forsythe <aforsythe @sitesproject.org>; Kevin Spesert <kspesert@sitesproject.org>
Subject: Re: Groundwater Commission Presentation

Sure, can do. But my thinking is that since the 2017 Draft was LS, anything we are doing now is the same or less.

From: Alicia Forsythe <aforsythe@sitesproiectore>
Date: Friday, October 30, 2020 at 11:09 AM
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To: Kevin Spesert <kspesertillsitesproiect.org>, Jerry Brown <ibrowni@@sitesproject.ore>
Subject: RE: Groundwater Commission Presentation

I would say that all other effects are “anticipated to be less than significant”. We haven’t completed the analysis yet, so
not totally sure that they WILL be less than significant.

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe @sitesproject.org | www.SitesProject.org

CONFIDENTIALITY MOTICE: This communication with its contents may cantain confidential and/or legally priviieged information. 1 is solaly for
the use of the intended recipient{s}. Unauthorized interception, review, use or disclosurs is prohibited and may violate applicabis laws
including the Electronic Communicatinns Privacy Act. I vou are not the intended recipient, pieass contact the sendar and destroy all copies of
the communication.

From: Kevin Spesert <kspesert@sitesproiect.org>
Sent: Friday, October 30, 2020 9:57 AM

To: Jerry Brown <ibrownfisitesproiect.org>

Cc: Alicia Forsythe <aforsythe @sitesproject.org>
Subject: RE: Groundwater Commission Presentation

Jerry...
Here is the slide deck with the new slides...

| added Stone Corral Creek and Funks Creek to the “possible Local Groundwater Interactions” slide...Let me know if you
are good with the additions...and | can send the updated version to Mary

Thanks!

Kevin

From: Jerry Brown <ibrown@sitesproiect. org>
Sent: Friday, October 30, 2020 8:26 AM

To: Kevin Spesert <kspessrt@sitesproject.org>
Cc: Alicia Forsythe <aforsythe@sitesproiect.org>
Subject: Groundwater Commission Presentation

Here is the slide deck | gave Mary Fahey for the groundwater commission meeting next Tuesday. Please add two new
slides after slide 17 as follows:

Slide — Primary Areas for Possible Local Groundwater Interactions

1. Near Reservoir
2. Terminal Regulating Reservoir near GCID Canal
3. Use of Colusa Basin Drain

Slide — Effects Analysis

1. Some areas within the local basin will benefit
2. Broadly, quantity and quality could be improved
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4,

Limited micro effects still need to be analyzed
All other effects are less than significant
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Aquatics Negotiations Team
Agenda

Affordable Water, Sustainably Managed

Our Core Values — Safety, Trust and Integrity, Respect for Local Communities, Environmental Stewardship, Shard Responsibility and
Shared Benefits, Accountability and Transparency, Proactive Innovation, Diversity and Inclusivity
Our Commitment ~ To live up to these values in everything we do

Date: November 5, 2020 Location: Microsoft Teams
Start Time: 4:00 p.m. Finish Time: 5:00p.m.
Purpose: Negotiations team kick-off meeting

eting Participants:

Thad Bettner, GCID Randall Neudeck, MWD Jerry Brown, Sites Authority
Heather Dyer, SBYMWD Bill Vanderwaal, RD 108 Ali Forsythe, Sites Authority
Cindy Kao, Valley Water

Discussion Topic Topic Leader Time Allotted

1. Roles and Responsibilities of the Negotiations Team and Ali / Jerry 15 min
Lead Negotiator

a. Review of Board adopted negotiations approach and
team members.

b. Discussion of Lead Negotiator role

c. Are there any special circumstances for these
negotiations that would warrant altering this
approach or are other team members needed?

2. Aquatics Approach Ali 40 min

a. Current status of discussion with CDFW, USFWS,
NMFS, and Reclamation

b. Modeling status and schedule

c. Approach for developing diversion criteria

3. Review Action ltems and Next Steps Ali 5 mins

a. Framing Principles and Parameters

MEETING AGENDA | 20201105_Aquatics Neg Team_Mtgl_Agn 1of2
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Permit / Agreement Agency With Purpose / Key Components Negotiations

Addressed” Timeframe
Biological Bureau of Reclamation, 1. Compliance with Federal ESA 9/2020 thru early
Assessment U.S. Fish and Wildlife requirements for construction, 2022
Service, National Marine including incidental take of listed
Fisheries Service species Submit BA 6/2021
2. Compliance with related statue
such as the Magnuson Stevens BO target late 2021
Fishery Conservation and
Management Act, etc. REVISION

Submit BA 10/2021

BO target mid 2022

State Incidental CA Department of Fish Compliance with State ESA (Section 9/2020 thru late
Take Permit — and Wildlife 2081.1 of Fish and Game Code) for 2022
Operations operations, including incidental take of
listed species Submit Application
12/2021

ITP target late 2022

MEETING AGENDA | 20201105_Aquatics Neg Team_Mtgl_Agn 20f2
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 11/2/2020 10:17:14 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: draft email for NGOs

Hi Ali,

The following provides draft text for an email to NGOs concerning the upcoming workshop:
Good Morning,

In August 2017, the Sites Project Authority (Authority) and the Bureau of Reclamation (Reclamation) jointly issued a
Draft Environmental Impact Report/Environmental Impact Statement (EIR/EIS) for the Sites Reservoir Project (Project)
pursuant to their respective lead agency obligations under the California Environmental Quality Act (CEQA) and the
National Environmental Policy Act (NEPA). In 2020 the Authority decided to prepare a Revised Draft EIR and recirculate
to allow the public to review and comment on changes to the project, including new alternatives and associated
facilities. Reclamation has agreed to also circulate a Supplemental Draft EIS to comply with NEPA.

The Authority will be conducting a workshop to update non-governmental agencies that commented on the 2017 Sites
Reservoir Project Draft EIR/EIS on the current status of the Project. The workshop will provide:

® a project update, including a description of changes to the proposed project facilities and operations due to the
Authority’s Value Planning process and ongoing coordination with resource agencies;

® an overview of the Authority’s decision to recirculate the Revised Draft EIR based on changes to the project;

e the schedule and process for the Revised Draft EIR/Supplemental Draft EIS; and,

® an opportunity for your organization to ask questions in an informal setting.

To better facilitate smaller group participation, the same workshop will be held via on two dates November 17" and
18 2020. The workshop will be held as a virtual meeting and not live due to current COVID-19 conditions. The
Authority will be sending out invitations for both dates but we ask that your organization accept only one. An agenda
will be provided with the invitation.

We look forward to meeting with you. If there are any questions, please contact XXXXX at XXXXXXX.

Thank you,

Alicia Forsythe
Environmental Planning and Permitting Manager

I will continue to coordinate with Marcia on confirming emails so she can send this once you have approved. Also, did
you want to send the attachments with this email or the invitations?

Thanks,
Laurie

Laurie Warner Herson
Principal/Owner

“niX

Environmental Planning
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916.201.3935

laurie. wamner.herson@phenixenv.com

State of California Small Business (#1796182)

Supplier Clearinghouse Women Business Enterprise (#16000323)

hitp://phenixenv.com/
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Biological — Construction
Negotiations Team
Agenda

Affordable Water, Sustainably Managed

Our Core Values — Safety, Trust and Integrity, Respect for Local Communities, Environmental Stewardship, Shard Responsibility and
Shared Benefits, Accountability and Transparency, Proactive Innovation, Diversity and Inclusivity
Our Commitment ~ To live up to these values in everything we do

Meeting |

Date: November 9, 2020 Location: Microsoft Teams
Start Time: 2:00 p.m. Finish Time: 3:00 p.m.
Purpose: Negotiations team kick-off meeting

eting Participants:
Mike Azevedo, Colusa County Jeff Sutton, TCCA Jerry Brown, Sites Authority
Thad Bettner, GCID Bill Vanderwaal, RD 108 Ali Forsythe, Sites Authority

Heather Dyer, SBYMWD

Discussion Topic Topic Leader Time Allotted
1. Roles and Responsibilities of the Negotiations Team and Ali / Jerry 15 min
Lead Negotiator
a. Review of Board adopted negotiations approach and
team members.
b. Discussion of Lead Negotiator role
c. Are there any special circumstances for these
negotiations that would warrant altering this
approach or are other team members needed?
2. Current Status of Discussions with the Agencies Ali 20 mins
a. Biological Assessment = Reclamation and USFWS
(NMFS if Alternative 2)
b. 2081 Permit - CDFW
e  Fully mitigate
e Avoidance of fully protected species
¢. CAFish and Game Code 5937
3. Biological Construction Permitting Approach Ali 20 min
a. Biological survey data
b. Amended consultations once we have survey data,
(close to) final design and target mitigation areas
lof3

MEETING AGENDA | 20201109 _Construction Neg Team_Mtgl_Agn
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c. Mitigation stacking — good mitigation opportunities?

4. Review Action ltems and Next Steps Ali 5 mins

a. Framing Principles and Parameters

MEETING AGENDA | 20201109 _Construction Neg Team_Mtgl_Agn 20of3
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Permit / Agreement Agency With Purpose / Key Components Negotiations

Addressed” Timeframe
Biological Bureau of Reclamation, 1. Compliance with Federal ESA 9/2020 thru early
Assessment U.S. Fish and Wildlife requirements for construction, 2022
Service, National Marine including incidental take of listed
Fisheries Service species Submit BA 6/2021

2. Compliance with related statue
such as the as the Migratory Bird BO target late 2021
Treaty Act, etc.

REVISION

Submit BA 10/2021

BO target mid 2022

State Incidental CA Department of Fish Compliance with State ESA (Section 9/2020 thru late
Take Permit — and Wildlife 2081.1 of Fish and Game Code) for 2022
Operations operations, including incidental take of
listed species Submit Application
12/2021

ITP target late 2022

MEETING AGENDA | 20201109 _Construction Neg Team_Mtgl_Agn 30of3
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/3/2020 12:38:05 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: FW: [EXTERNAL] Sites CVP Coordination

FYI

o
oy
s

£ 018.070.8803 M a51.307.0758

hedrine.comffoliow-us

From: Heydinger, Erin

Sent: Tuesday, November 3, 2020 12:38 PM

To: 'Sumer, Derya' <dsumer@usbr.gov>

Cc: Davis, Ryan A <rdavis@usbr.gov>; Leaf, Rob/SAC <Rob.Leaf@jacobs.com>; Thayer, Reed/SAC
<Reed.Thayer@jacobs.com>; Micko, Steve/SAC <steve.micko@jacobs.com>

Subject: RE: [EXTERNAL] Sites CVP Coordination

Hi Derya,

To clarify — Steve’s caveat was to be sure Reclamation recognizes that this model is a work in progress and will be
changed before analysis for the EIS, BA, etc. will begin. We are hoping you will review the model’s assumptions and will
collaborate on potential changes/updates. The list of assumptions provided by Steve are the list of items we are hoping
to receive your input on, not that the other assumptions cannot be reviewed. Based on the current status of the model, |
don’t think it’s quite at a point yet where management decisions should be made based on its output; CH still has quite a
few changes that need to be incorporated before it's ready for that level of use.

If you'd like to chat about this, I'd be happy to jump on a call to discuss.

Thanks,
Erin

Erin Neydingsy PE, PP
£ D16.070.5863 M gB1.307 0758

hdring. comffoliow-us

From: Sumer, Derya <dsumer@usbr.gov>

Sent: Tuesday, November 3, 2020 12:01 PM

To: Micko, Steve/SAC <steve.micko@jacobs.com>

Cc: Davis, Ryan A <rdavis@usbr.gov>; Heydinger, Erin <Erin.Heydinger@hdrinc.com>; Leaf, Rob/SAC
<Rob.Leaf@jacobs.com>; Thayer, Reed/SAC <Reed.Thayer@jacobs.com>

Subject: RE: [EXTERNAL] Sites CVP Coordination

CAUTION: [EXTERNAL]L This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Steve-
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| cannot fulfill your request about not sharing information with my management or not using models in decision making.
Operations modeling review has to be done with all the assumptions that go into the model. We cannot separate out
parts and pieces. Otherwise, we will be making decisions not knowing the whole picture.

| have not downloaded any of your files and will not be reviewing the models at this time.

Please provide Feasibility Report runs developed under the contract with Reclamation on another link.

Thanks,
Derya

Derya Sumer, PhD, PE

Lead Modeler

US Bursau of Reclamation

Interior Region 10 - California-Great Basin
Email: dsumer@ushr.aoy

Mobile: 818-208-7908

From: Micko, Steve/SAC <Steve.Micko@jacobs.com>

Sent: Monday, November 2, 2020 8:35 PM

To: Sumer, Derya <dsumer@usbr.gov>

Cc: Davis, Ryan A <rdavis@usbr.gov>; Heydinger, Erin <erin.heydinger@hdrinc.com>; Leaf, Rob/SAC
<Rob.Leaf@jacobs.com>; Thayer, Reed/SAC <Reed.Thayer@jacobs.com>

Subject: [EXTERNAL] Sites CVP Coordination

This email has been received from outside of DOI - Use caution before clicking on links, opening attachments, or responding.

Hi Derya,

You may access the following information in the “20201102_ALTA2_PEA” sub-directory at this link:

® Documentation of provided material: _Readme_20201102.pdf
CalSim 1l studies of:
o 2020 Sites Feasibility Report:
" No Action Alternative: NODOS_USBR2020_SitesOFF_WaterFixOFF_CALSIM_MMv3_NAA_4-13-20_QAQC2.7z
" ALTA1: NODOS_USBR2020_SitesON_WaterFixOFF_CALSIM_MMv3_ALTA1_FF_4-13-20_QAQC2.7z
" ALTD1: NODOS_USBR2020_SitesON_WaterFixOFF_CALSIM_MMv3_ALTD1_FF_4-13-20_QAQC2.7z
o 2020 Sites Preliminary Effects Analysis:
. No Action Alternative: NODOS_SPJPA2020_CALSIM_NAA_091720_rev01.7z
" Alternative A2 Scen B: NODOS_SPJPA2020_CALSIM_ALTA2_OpFlex91_092220_rev03.7z
" Alternative A2 PEA: NODOS_SPJPA2020_CALSIM_ALTA2_OpFlex91_092220 rev03_PEA.7z
® Trend reporting spreadsheets:
o CalSim:
NODOS_Trend_Reporting_rev26dpcy_DV6_HistClim_CALSIM__NAA_ALTA2_092220_PEA_FR_NAA_ALTA1_ALTD1.xism
= Model assumptions in “AssumptionMatrix” tab
o) Temperature Models:
NODOS_Trend_Reporting_rev03cy_DV2_ HistClim_HEC5Q_RecTemp__ NAA 091720 ALTA2_ 092020 PrelimEffects.xlsm
® Feasibility Report Metric PDF:
o FRmetrics_revl8__ALTA2_CVP91_092220 rev03_ALTA2_CVP91_092220 rev03_vs_PEA.pdf

Provided material are draft and subject to revision. Several model assumptions as well as implementation of actions
require technical and management review at the Sites Authority.
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The material should only be used for review by technical staff at Reclamation to confirm assumptions inherent to:
® Sacramento River flows (schedule and limits),

° American River flows (schedule and limits),

e Shasta, Trinity, and Folsom storage (schedule and limits),
® Sacramento and American river temperature,

® San Luis Storage,

® Export conveyance priority,

e and salinity costs.

In no way should this material inform management or policy decisions at Reclamation.
Please let me know if you have any questions.

Best,
Steve

Steve Micko, PE | Jacobs | Associate Water Resources Engineer
0:916.286.0358 | M:408.834.6614 | Steve Mickodiacebs.com
2485 Natomas Park Drive Suite 600 | Sacramento, CA 95833
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CDFW Terrestrial- Sites Meeting #2 Agenda

[ HYPERLINK "https://teams.microsoft.com/l/meetup-
join/19%3ameeting_YjlyNTFhMGMINTM4MS00ZGE4LTIIY
TctZTgwNDhhZjAyODRI%40thread.v2/0?context=%7b%22
Tid%22%3a%22cf90b97b-be46-4a00-9700-

Date: November 17, 2020 Location: 81cedff1b7f6%22%2¢%220id%22%3a%22e71d783b-
a054-4a41-a066-526eebb2c787%22%7d" \t "_blank" ]
[ HYPERLINK "tel:+1%20213-493-7443,,921135958" \[ " " \t
" blank"] United States, Los Angeles (Toll)

Conference 1D: 9271 135 958#
Time: 2:00 pm - 3:00 pm

Purpose: To resume discussions on CDFW coordination with Sites 2081 and CEQA processes.

Juan Torres, CDFW Zachary Kearns, CDFW John Spranza, HDR

lan Boyd, CDFW Ali Forsythe, Sites Authority Monique Briard, ICF
lan Caine, HDR Jennifer Haire, ICF Ellen Berryman, ICF

Action ltem Status

ICF will look into refining bumblebee models. Ongoing

Ellen will re-distribute the GGS write-up for CDFW to do a final review and make Model distributed, feedback
sure they're comfortable with the approach before ICF completes the model received from CDFW
write-ups for the remainder of the species. CDFW will provide feedback soon

after receiving.

Monique will look into CEQA issue on timing for resolving one vs two ITPs. That In progress
is, does the EIR need to specify one vs two?

John will confirm if the Revised EIR/Supplemental EIS schedule includes a In progress
review period for CDFW prior to public release in July 2021.

Ellen will set up meeting for three to four weeks from now, to (1) initiate Done
discussions related to the EIR; and (2) discuss models.

Other topics for future meetings include potential flow effects on bank swallow Dates TBD
and cuckoo, and the 2081 approach (providing flexibility and one vs two ITPs).

Discussion Topic Topic Leader Time

1. Introductions/Safety/ Admin John Spranza 5 minutes

2. 2081 vs. CEQA Schedule Monigue Briard 10 minutes

3. Giant garter snake model Ellen Berryman 15 minutes
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CDFW coordination through Monigue/John 10 minutes

CEQA process

Topics for future discussion with All 15 minutes
CDFW

Next steps Ellen Berryman 5 minutes
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/3/2020 4:56:48 PM

To: Jerry Brown [jbrown@sitesproject.org]

CC: Alicia Forsythe [aforsythe@sitesproject.org]

Subject: Trend Reporting Spreadsheet

Attachments: NODOS_Trend_Reporting_rev26dpcy_DV5_HistClim_CALSIM__ALTA2_092220_PrelimEffects.xlsm;

NODOS_Trend_Reporting_rev0lcy_DV2_HistClim_CALSIM_DSM2_HEC5Q___ALTA2_092220 PrelimEffects.xlsm

Jerry,

Attached is the latest “full” reporting spreadsheet that includes all parameters. Note — there are a lot parameters in
here, so | also attached the refined version that just has the parameters we reviewed at the agency meeting. The full
spreadsheet is the one that’s 6 MB (file name “_rev26”) and the refined one is only 1 MB (file name “_rev01”). Please let

me know if you can’t use these and I'll send over the parameters we have available.

Thanks!
Erin

Erin Neydinger, PE, PMP
Agst Project Manager
Water/Wastewalsr

DR
7Y Gateway Caks Dr, #200
Qacramento, O&4 85833

£ 916.679.8863 & 851307 8758

hdrine.comfoliow-us
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File Provided Natively
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File Provided Natively
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From: Jerry Brown [jbrown@sitesproject.org]

Sent: 11/4/2020 8:58:43 AM

To: Heydinger, Erin [erin.heydinger@hdrinc.com]

CcC: Alicia Forsythe [aforsythe@sitesproject.org]; Kevin Spesert [kspesert@sitesproject.org]; Marcia Kivett
[MKivett@sitesproject.org]

Subject: Re: Trend Reporting Spreadsheet

Here’s what I'd like for next weeks bay planning coalition presentation. Graphs of monthly averages for:

1. Diversions to fill
2. Releases
3. Delta Outflow (comparing no project and with project)

Please work with Kevin to get these into slides at the end of the standard overview presentation. Kevin — similar to what
we did for the groundwater commission.

thanks

From: "Heydinger, Erin" <Erin.Heydinger@hdrinc.com>
Date: Tuesday, November 3, 2020 at 4:57 PM

To: Jerry Brown <jbrown@sitesproject.org>

Cc: Alicia Forsythe <aforsythe@sitesproject.org>
Subject: Trend Reporting Spreadsheet

Jerry,

Attached is the latest “full” reporting spreadsheet that includes all parameters. Note — there are a lot parameters in
here, so | also attached the refined version that just has the parameters we reviewed at the agency meeting. The full
spreadsheet is the one that’s 6 MB (file name “_rev26”) and the refined one is only 1 MB (file name “_rev01”). Please let
me know if you can’t use these and I'll send over the parameters we have available.

Thanks!
Erin

s51. Project Manager
Watsr/iWasiewalsr

2379 Gateway Daks Dr, #200
Racramento, CA 85833
i3 916.679.8863 & 851.307 4758

hrine.comfoliow-e
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From: Briard, Monique [Monique.Briard@icf.com]

Sent: 11/4/2020 12:57:28 PM
To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: RE: Sites - Project Description Team

Are you also going to be talking about the new Alt 3 with the group today? Thanks, Monique

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Wednesday, November 4, 2020 10:51 AM

To: laurie.warner.herson@phenixenv.com; John Spranza <John.Spranza@hdrinc.com>; Heydinger, Erin
<erin.heydinger@hdrinc.com>; Arsenijevic, Jelica <Jelica.Arsenijevic@hdrinc.com>; Fisher, Linda
<Linda.Fisher@hdrinc.com>; Henry.Luu@hdrinc.com; Briard, Monique <Monique.Briard@icf.com>; Lecky, Jim
<Jim.Lecky@icf.com>; Williams, Nicole <Nicole.Williams@icf.com>; Rude, Pete/RDD <Pete.Rude@jacobs.com>; Boling,
Robert M. <Robert.Boling@hdrinc.com>; Forrest, Michael <michael.forrest@aecom.com>; Jeff.Herrin@aecom.com;
Berryman, Ellen <Ellen.Berryman@icf.com>; Unsworth, Ellen <Ellen.Unsworth@icf.com>; Jerry Brown
<jbrown@sitesproject.org>; Kevin Spesert <kspesert@sitesproject.org>; conner@cmdwest.com; Smith, Jeff/SAC
<Jeff.Smith1@jacobs.com>; Alexander, Jeriann <jalexander@fugro.com>; connermcdonald@gmail.com; Leaf, Rob/SAC
<Rob.Leaf@jacobs.com>; Micko, Steve/SAC <Steve.Micko @jacobs.com>; Hendrick, Mike <Mike.Hendrick@icf.com>
Subject: RE: Sites - Project Description Team

Hi all — Attached is our agenda for this afternoon. It is also on SharePoint here:

https://sitesreservoirproject.sharepoint.com/:w:/r/ProjectDescription/Meetings/20201104 Project%20Description%20T
eam Meeting-Agenda.docx?d=w652efb82dd5d4689935fa2f553e7984d&csf=18&web=1&e=DhL3Gg

A heads up that we will be asking each service area to provide a quick, 5 minute overview of where you, the key things
you are working on, and the key items coming up in the next month or so. Please keep this to 5 mins so everyone has
time.

We look forward to the discussion this afternoon!

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This cammunication with its contents may contain confidential and/or legally privileged information. it is solaly for
the usa of tha intended recipiant{s). Unauthorizad interception, review, use or disclosure is prohibited and may viciate applicabie laws
including the Elecironic Communications Privacy Act. if you are not the intended recipient, please contact the sender and destroy zll copies of
the communication.

From: Alicia Forsythe

Sent: Monday, November 2, 2020 1:50 PM

To: laurie.warner.herson@phenixenv.com; john.spranza@hdrinc.com; 'Heydinger, Erin' <Erin.Heydinger@hdrinc.com>;
Arsenijevic, Jelica <lJelica.Arsenijevic@hdrinc.com>; Fisher, Linda <Linda.Fisher@hdrinc.com>; Henry.Luu@hdrinc.com;
Monique Briard (Monique.Briard@icf.com) <Monique.Briard@icf.com>; Lecky, Jim <Jim.Lecky@icf.com>; Williams,
Nicole <Nicole.Williams@icf.com>; Rude, Pete/RDD <Pete.Rude@jacobs.com>; Boling, Robert M.
<Robert.Boling@hdrinc.com>; Forrest, Michael <michael.forrest@aecom.com>; Jeff.Herrin@aecom.com; Berryman,
Ellen <Ellen.Berryman®@icf.com>; Unsworth, Ellen <Ellen.Unsworth@icf.com>; Jerry Brown <jbrown@sitesproject.org>;
'Kevin Spesert (kspesert@sitesproject.org)’ <kspesert@sitesproject.org>; conner@cmdwest.com; Smith, Jeff/SAC
<Jeff.Smith1@jacobs.com>; Alexander, Jeriann <jalexander@fugro.com>; connermcdonald@gmail.com; Leaf, Rob/SAC

Draft_0004834



<Rob.Leaf@jacobs.com>; Micko, Steve/SAC <Steve.Micko@jacobs.com>; Hendrick, Mike <Mike.Hendrick@icf.com>
Subject: RE: Sites - Project Description Team

Hi all - We are getting ready for our team meeting on Wednesday. We will have some open time for your topics,
questions, thoughts and ideas. If you have any topics that you’d like to share in advance, please send them to me by
COB tomorrow and | will add them to the agenda.

Thanks allt

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or legally privileged information. 1t is solely for
the usa of tha intended recipiant{s). Unauthorizad interception, review, use or disclosure is prohibited and may viciate applicabie laws
including the Electronic Communications Privacy Act. If you are not the intended recipient, piease contact the sender and destroy all copies of
the communication,

From: Marcia Kivett On Behalf Of Alicia Forsythe

Sent: Monday, May 11, 2020 6:41 AM

To: lsurie.warner herson@rhenieny.com; Alicia Forsythe; Ali Forsythe; john.spranza@hdrine.com; 'Heydinger, Erin';
Arsenijevic, Jelica; Fisher, Linda; Henry Luu@hdrine.com; Monique Briard (Maonigue Briard@icf.com); Lecky, Jim;
Williams, Nicole; robert. tull@izcobs.com; Rude, Pete/RDD; Jim Watson, General Manager; Boling, Robert M.; Forrest,
Michael; Jeff. Herrin@aacom. com; Berryman, Ellen; Unsworth, Ellen; Jerry Brown; Kevin Spesert
(lspesert@sitesproiect.org); conner@omdwest. ooy, Smith, Jeff/SAC

Cc: Marcia Kivett; Alexander, Jeriann; connermedonald®amail.com; Leaf, Rob/SAC; Micko, Steve/SAC; Hendrick, Mike
Subject: Sites - Project Description Team

When: Wednesday, November 4, 2020 1:00 PM-2:30 PM {UTC-08:00) Pacific Time (US & Canada).

Where: +1 213-379-5743 Conference ID: 576 656 37#

This is a recurring, bi-weekly meeting.

Join Microsoft Teams Mesting

+ 1 2T3-379-5743  United States, Los Angeles (Toll)
(888 404-2493  United States (Toll-free)
Conference ID: 576 656 37#

Local numbers

Resat FIN ] Laam more about Teams | Mesting options

A Brown and Caldwell Teams meeting has been created for this event.
Help
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From: Jerry Brown [jbrown@sitesproject.org]

Sent: 11/4/2020 1:13:29 PM

To: Heydinger, Erin [erin.heydinger@hdrinc.com]

CcC: Alicia Forsythe [aforsythe@sitesproject.org]; Kevin Spesert [kspesert@sitesproject.org]; Marcia Kivett
[MKivett@sitesproject.org]

Subject: Re: Trend Reporting Spreadsheet

Use whatever we have by Wed next week. thanks

From: "Heydinger, Erin" <Erin.Heydinger@hdrinc.com>

Date: Wednesday, November 4, 2020 at 12:29 PM

To: lerry Brown <jbrown@sitesproject.org>

Cc: Alicia Forsythe <aforsythe@sitesproject.org>, Kevin Spesert <kspesert@sitesproject.org>, Marcia Kivett
<MKivett@sitesproject.org>

Subject: RE: Trend Reporting Spreadsheet

Will do, Jerry.
We will have revised modeling with updated numbers and graphs on Monday or Tuesday next week. When is your

meeting with the bay folks? If the timing works, | can hold off until we have the updated results. | expect the changes
will be most apparent in our reservoir release numbers.

Erin

hdrins. conyfoliow-us

From: Jerry Brown <jbrown@sitesproject.org>

Sent: Wednesday, November 4, 2020 8:59 AM

To: Heydinger, Erin <Erin.Heydinger@hdrinc.com>

Cc: Alicia Forsythe <aforsythe @sitesproject.org>; Kevin Spesert <kspesert@sitesproject.org>; Marcia Kivett
<MKivett@sitesproject.org>

Subject: Re: Trend Reporting Spreadsheet

SAUTION: [EXTERNAL]L This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Here’s what I'd like for next weeks bay planning coalition presentation. Graphs of monthly averages for:

1. Diversions to fill
2. Releases
3. Delta Outflow (comparing no project and with project)

Please work with Kevin to get these into slides at the end of the standard overview presentation. Kevin — similar to what
we did for the groundwater commission.

thanks
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From: "Heydinger, Erin" <Erin.Heydinger@hdrinc.com>
Date: Tuesday, November 3, 2020 at 4:57 PM

To: Jerry Brown <jbrown@sitesproject.org>

Cc: Alicia Forsythe <aforsythe@sitesproject.org>
Subject: Trend Reporting Spreadsheet

Jerry,

Attached is the latest “full” reporting spreadsheet that includes all parameters. Note — there are a lot parameters in
here, so | also attached the refined version that just has the parameters we reviewed at the agency meeting. The full
spreadsheet is the one that’'s 6 MB (file name “_rev26"”) and the refined one is only 1 MB (file name “_rev01”). Please let

me know if you can’t use these and I'll send over the parameters we have available.

Thanks!

Erin

Erin Heypdingsy, PE, PMP
Asst. Project Manager

Water/Wastewaler

MR

2379 Gateway Qaks Dr, #200
Sacramento, U4 85833

{1 016.679.8863 & 651.307 9738

hidrine.comfioliow-us
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SITES RESERVOIR PROIECT

ASSESSMENT OF
DELEGATION OF AUTHORITY
Movember 2020 Daxling HyO

Qonselting no.
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I. Role of AB as defined in 2016 and 2018 Bylaws
II. Role of RC as defined in the 2019 Reservoir Project Agreement

Ill. Role of ED as defined in the 2018 Bylaws

IV. Finding and Recommendation #1: Modify Bylaws to better
define roles for AB, RC and ED

V. Finding and Recommendation #2: Approve a detailed
Responsibility Matrix to be incorporated in the modified Bylaws

V1. Finding and Recommendation #3: Adopt a continuous invoice
processing approach

VII. Next Steps
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DELEGATION OF AUTHORITY DOCUMENTS

Fourth Amended and Restated Joint Exercise of Powers Agreement

o] 3-23-17 Approved
Reservoir Project Agreement
o] 4-1-19 2019 Reservoir Project Agreement Approved
o] 10-18-19 First Amendment Approved
o] 4-22-20 Second Amendment Approved
Bylaws
o] 11-21-16 Bylaws for Phase 1 Approved
o 9-17-18 Bylaws for Phase 2 Approved

2019 Organizational Assessment
7-22-20 Authority Board’s Committees
7-22-20 Joint Budget and Finance Committee Chartering Document
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ROLE OF THE AUTHORITY BOARD

Authority Board (AB)

Section 4.1 of the 2016 Bylaws defines the role of the Board to include:

Prop 1 grant compliance

CEQA lead agency and work with USBR for NEPA lead
Hold title to water rights

Dam safety compliance

Permit applicant

Review decisions at the Project Agreement level to ensure they are in
the best interest of the Sites Reservoir Project

Acquire property and rights-of-way
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ROLE OF THE AUTHORITY BOARD

Authority Board (AB)

Section 10 of the 2018 Bylaws modifies the responsibilities for the AB to include:

All of the roles defined in Section 4; Plus:

Negotiation and acceptance of permit conditions

Commitment to mitigation

Permit compliance

Outreach with elected officials, general public, NGO’s and tribes
Determination of Material Changes that affect cost and water supply benefits
Development of renewable power and pumped storage

Oversight of employees and consultant contracts

Establish decision making thresholds by specific topic areas to be addressed
by the Reservoir Committee

Approve the Reservoir Project Agreement and amendments
Approve a financial plan

Draft_0004843



ROLE OF THE RESERVOIR COMMITTEE

Reservoir Committee (RC)

Section 3 of the 2019 Reservoir Project Agreement defines the delegated
authority to the RC

3

Setting policy for the RC
Recommend actions for the AB to take

Determine payments (and timing) per participation percentages each
fiscal year

Authorize payments consistent with adopted work plan and budget
Approve all other actions needed to carry out the project development

Material actions require both the Reservoir Committee approval and
the AB approval
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ROLE OF THE EXECUTIVE DIRECTOR

Executive Director (ED)

Section 11.2 of the 2018 Bylaws defines the delegated authority to the General Manager
(now Executive Director)

L Voice of the project on all activities related to advancing the project
[ Represent the project as a leader in the state
W Maintain costs
L Seek additional funding partners
J Delegated spending authorities
o é\gsptrove Master Service Agreements (MSA) with terms but no scope or
o] Approve MSA Task orders within the budget up to $500k
o Execute other professional service agreements within budget and less
than $100k
o Approve Other expenditures not within budget up to $5k with cost

offset from other section in budget
U Annual performance of key staff positions, consultant contracts and their key personnel
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FINDINGS

Finding 1

The Role of the AB was modified in the 2018 Bylaws. Section 4 from the 2016 Bylaws are
included plus Section 10 was added. The result has been that all of the RC decisions are
being brought to the AB for approval. This leads to extra staff work (and cost} and extra
work by the AB to understand non-policy decisions such as technical, environmental, and
financial findings. Many of the AB do not sit on the subcommittees that are leading the
necessary technical discussions so approving the RC decisions can be stressful. However,
keeping informed on the RC decisions is important for the time when the AB needs to
certify the environmental documents, adopt mitigation plans and accept all permit terms
and conditions.

RECOMMENDATION 1

Direct staff to modify the 2018 Bylaws to clearly lay out the roles of the AB and RC to
better reflect that the RC is directing the technical, environmental and financial studies and
the AB will be kept informed so that they will be capable of certifying the environmental
documents, adopting a mitigation plan and accepting all permit terms and conditions.
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FINDINGS

RECOMMENDATION 1 Continued

Proposed 2018 Bylaws modification related to AB roles

Section 4 remains as is:

®

3

Prop 1 grant compliance

CEQA lead agency and work with USBR for NEPA lead
Hold title to water rights

Dam safety compliance

Permit applicant

Review decisions at the Project Agreement level to ensure they are in the
best interest of the Sites Reservoir Project

Acquire property and rights-of-way
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FINDINGS

RECOMMENDATION 1 Continued

Proposed 2018 Bylaws modification related to AB roles

Transition to RC Role

«  Negotiation and acceptance of permit conditions

« Determination of Material Changes that affect cost and water supply benefits

«  Development of renewable power and pumped storage

«  Establish decision making thresholds by specific topic areas to be addressed by the Reservoir Committee
Part of being CEQA Lead

«  Commitment to mitigation

«  Permit compliance

Only focus on ED and legal

<« Oversight of employees and consultant contracts

No change

«  Qutreach with elected officials, general public, NGO's and tribes
«  Approve the Reservoir Project Agreement and amendments

«  Approve a financial plan
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FINDINGS

Finding 2
The Role of the ED (and staff) identified in the 2018 Bylaws has evolved.
While no significant new spending authority is needed at this time several
areas of responsibility have not been made clear. The result is that many
administrative items are routinely brought to the Boards for approval. The
Bylaws do not define the delegation to the ED in the following areas:

. Budget management

. Grant and Loan applications

. MOUs with agencies and utilities

J CEQA compliance

. Purchasing of materials and supplies

. Insurance claims

o Travel and Training

. Professional Service Contract administration
. Progress Payments

. Land acquisition and easements

. Managing staff

. Access
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FINDINGS

RECOMMENDATION 2

Direct staff to create a detailed responsibility matrix that will be approved by
both the RC and AB as well as future amendments

Areas of responsibilities should include:
. Budget management
. Grant and Loan applications
. MOUs with agencies and utilities
. CEQA compliance
. Purchasing of materials and supplies
. Insurance claims
. Travel and Training
. Professional Service Contract administration
. Progress Payments
. Land acquisition and easements
. Managing staff
. Access

Draft_0004850



FINDINGS

Finding 3

The approach to managing payments for contracted services was established
in the beginning phase of the project and includes very tight deadlines that
allow for subcommittee and Boards approvals on a monthly basis. The impact
of this approach is that as the number of contracts increase the stress level of
staff is increasing and delays in payments because the Boards only meet
once a month will occur more often.

RECOMMENDATION 3

Adopt a commonly used public agency invoicing process that allows for
continuous processing of invoices and securing RC approval by warrant
register in arrears.
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Nest Steps

* November 2020: Seek approval of 3
Recommendations to clarify delegated
authority

* December 2020: Seek approval of modified
Bylaws to incorporate the 3
Recommendations
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 11/5/2020 12:14:47 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: RE: draft email for NGOs

Flag: Follow up

Hi Ali — just checking in to see if you have had a chance to review this draft emalil | have managed to find most of the
email addresses for those that signed the comment [etters. | have asked Marcia to check the few remaining to see if she
happens to have those contacts.

From: Laurie Warner Herson

Sent: Monday, November 2, 2020 10:17 AM

To: Alicia Forsythe <aforsythe@sitesproject.org>
Subject: draft email for NGOs

Hi Ali,
The following provides draft text for an email to NGOs concerning the upcoming workshop:
Good Morning,

In August 2017, the Sites Project Authority (Authority) and the Bureau of Reclamation (Reclamation) jointly issued a
Draft Environmental Impact Report/Environmental Impact Statement (EIR/EIS) for the Sites Reservoir Project (Project)
pursuant to their respective lead agency obligations under the California Environmental Quality Act (CEQA) and the
National Environmental Policy Act (NEPA). In 2020 the Authority decided to prepare a Revised Draft EIR and recirculate
to allow the public to review and comment on changes to the project, including new alternatives and associated
facilities. Reclamation has agreed to also circulate a Supplemental Draft EIS to comply with NEPA.

The Authority will be conducting a workshop to update non-governmental agencies that commented on the 2017 Sites
Reservoir Project Draft EIR/EIS on the current status of the Project. The workshop will provide:

® a project update, including a description of changes to the proposed project facilities and operations due to the
Authority’s Value Planning process and ongoing coordination with resource agencies;

° an overview of the Authority’s decision to recirculate the Revised Draft EIR based on changes to the project;

® the schedule and process for the Revised Draft EIR/Supplemental Draft EIS; and,

e an opportunity for your organization to ask questions in an informal setting.

To better facilitate smaller group participation, the same workshop will be held via on two dates November 17 and
18", 2020. The workshop will be held as a virtual meeting and not live due to current COVID-19 conditions. The
Authority will be sending out invitations for both dates but we ask that your organization accept only one. An agenda
will be provided with the invitation.

We look forward to meeting with you. If there are any questions, please contact XXXXX at XXXXXXX.

Thank you,

Alicia Forsythe
Environmental Planning and Permitting Manager

I will continue to coordinate with Marcia on confirming emails so she can send this once you have approved. Also, did
you want to send the attachments with this email or the invitations?
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Thanks,
Laurie

Laurie Warner Herson
Principal/Owner

Phenix

Environmental Planning

916.201.3935

laurie wamner herson@phenixenv.com

State of California Small Business (#1796182)

Supplier Clearinghouse Women Business Enterprise (#16000323)

hitp://phenixenv.com/
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From: Thad Bettner [thetther@gcid.net]

Sent: 11/5/2020 5:07:55 PM
To: Alicia Forsythe [aforsythe@sitesproject.org]; Jerry Brown [jbrown@sitesproject.org]
Subject: SRSP

Attachments: image002.png; SRSP Science Plan September 2020.pdf; Appendix B Activity Table.docx

Ali/Jerry,

Id like to chat with you a bit about the Science Partnership and activities and what we are doing and
how this feeds into Sites efforts, monitoring, studies.

Thanks.

Thaddeus L Bettner PE, General Manager
Glenn-Colusa Irrigation District

PO Box 150

Willows, CA 95988

530.934.8881 (office)

530.588.3450 (cell)
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Sacramento River Science Partnership
Science Plan 2020

Denise J. Reed

September 2020
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Executive Summary

This Plan was developed to support the Sacramento River Science Partnership (Partnership) in their
voluntary collaborative research, modeling, monitoring, and synthesis. The geographic scope of interest
is the mainstem Sacramento River from Keswick Dam to Verona including the Sutter Bypass.
Management actions, processes and effects occurring within the river, including adjacent riparian and
floodplain habitats, are considered, recognizing that there are important interactions among
management actions and between the mainstem and tributaries. All four species of Chinook Salmon and
Steelhead are taken into account, for the most part in general terms due to the direct and indirect ways
in which management actions cause change in the system.

Given the complexity of the Sacramento system and the wide array of scientific issues which could be
investigated to inform system management, this Plan is focused on several issues identified by the
Partnership in their Charter:

- temperature tolerances and other conditions necessary for salmonid egg incubation and early
life stages;

- non-temperature sources of mortality; and

- Spring-run Chinook Salmon {Spring-run) emigration survival; and

- quantity, condition, and habitat needs of emerging juvenile fry and smolts.

The Plan is structured around three life stages/geographic areas:

- eggto fry emergence;
- juvenile rearing to outmigration from Keswick Dam to Red Bluff Diversion Dam (RBDD); and
- juvenile rearing to outmigration from RBDD to Sacramento.

This Plan discusses several predictive modeling approaches and how they are used to support
management decisions. Recommendations for advancement in this area include supporting the work of
the Temperature Modeling Technical Committee and supporting the ongoing development of a Spring-
run life cycle model as well as work to increase the use of bioenergetics models to inform planning and
design of habitat restoration projects. Further, modeling is expected to be an integral component of
several of the Integrated Studies.

Several field surveys and targeted data collection programs are identified. These include:

- temperature profiling, pilot monitoring in Lake Shasta and velocity measurements in the vicinity
of the Temperature Control Device;

- surveys of redds in areas or under conditions where they are difficult to observe using current
monitoring approaches;

- fish utilization of rearing habitats;

- the effects of floodplain passage on survival; and

- surveys of predators and prey in selected areas of the river under a variety of flow and
environmental conditions.

In addition, recommendations include how to enhance existing data or their use in modeling and
management decisions, including more specific plans for efficiency tests at the RBDD rotary screw trap,
statistical analysis of the relationship between fish passage and environmental conditions, and
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continued exploration of the use of Parentage Based Tagging methods. An evaluation of how to provide
additional information on juvenile fish survival between RBDD and Verona is recommended.

Three Integrated Studies are recommended as opportunities for collaboration and development of
mutual understanding within the Partnership and with others. The studies focus on:

1. how river scale management actions translate down toward the scale of the redd;

2. factors influencing fry growth and predation as well as the role of physical stream conditions
including those influenced by flow management and habitat restoration management actions;
and

3. the benefits and risks of floodplain habitats to juvenile salmon and information to support the
refinement of predictive tools for floodplain management actions.

Additional contributions to understanding the effects of management actions can be gained through
focused study of a spring flow pulse in dry or below normal years, additional experimental study of
active management of agricultural floodplains, and coordinated assessment of habitat use, predation
risk, and food availability to better understand survival in the mainstem Sacramento.

This Plan also points to the need to ensure that key data on species of interest are routinely collected to
improve monitoring of populations and build long-term data, e.g., assessment of habitat utilization using
otoliths (or scales for Steelhead), genetic markers for anadromy in Steelhead, studies related to the
effects of pathogens.

Periodic synthesis of available information on key topics to document progress and change in the system
is also important. An early need is synthesis of the benefits of habitat restoration actions in the Upper
Sacramento. Routine development of summary brood year assessments can also provide an ongoing
transparent appraisal of species response to ambient conditions and management actions.
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introduction

Context and Purpose

This Plan was developed to support the Sacramento River Science Partnership (Partnership) in their
voluntary collaborative research, modeling, monitoring, and synthesis. It was developed through
discussion with Members of the Partnership, staff and contractors of Member organizations, and other
experts as well as through review of background documents and scientific reports and papers. The
approach to scientific activities — predict, detect, understand — has been used previously to support
collaborative science (Reed, 2019). The Plan discusses scientific issues and approaches but purposefully
does not address specific study designs.

The purpose of this Plan is to identify scientific activities that will contribute to predicting, detecting, and
understanding the effects of management actions, and not to identify management actions that will
benefit species. The management actions considered here were identified by the Partnership, and the
actions are expected to have a variety of effects, both individually and as they interact. The Sacramento
River is managed to meet many economic and societal objectives. This Plan does not address all of
these, except as they influence the range of issues being considered and is centered on the effects of
some aspects of management on salmonids. Appendix A provides a schematic overview of these action-
effect linkages that this Plan seeks to elucidate.

Objectives and Scope
This Plan has two main objectives:

1. Identify a suite of scientific activities which have the potential to inform management actions that
seek to improve outcomes for listed salmonids while supporting other uses of the system.

2. Chart a path toward effective use of models, data collection, and synthesis to identify and
understand the trade-offs of decisions between different species and water use.

The geographic scope of interest is the mainstem Sacramento River from Keswick Dam to Verona
including the Sutter Bypass. Management actions, processes, and effects occurring within the river,
including adjacent riparian and floodplain habitats, are considered, recognizing that there are important
interactions between the mainstem and tributaries. All four species of Chinook Salmon and Steelhead
are taken into account, for the most part in general terms due to the direct and indirect ways in which
management actions cause change in the system.

Focus and Approach

Given the complexity of the Sacramento system and the wide array of scientific issues which could be
investigated to inform system management, this Plan is focused on several topics identified by the
Partnership in their Charter:

- Temperature tolerances and other conditions necessary for salmonid egg incubation and early life
stages.

- Non-temperature sources of mortality including, pathogens, predation, lack of suitable spawning
habitat, and redd de-watering.

- Conditions necessary for juvenile Spring-run Chinook Salmon (Spring-run) survival.

- Quantity, condition, and habitat needs of emerging juvenile fry and smolts.
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Thus, this Plan is structured around three of the life stages identified by Windell et al. (2017): egg to fry
emergence, juvenile rearing to outmigration from Keswick Dam to Red Bluff Diversion Dam (RBDD), and
juvenile rearing to outmigration from RBDD to Sacramento. These also correspond to the geographic
area of interest to the Partnership®. However, this Plan does not directly address each of the hypotheses
identified by Windell et al. (2017) for each life stage. Rather, this Plan seeks to identify scientific
activities which relate the broader scientific issues identified by Windell et al. (2017) to management
actions that influence the system. Moreover, the conceptual models articulated by Windell et al. (2017),
while providing a useful structure, focus on Winter-run Chinook Salmon (Winter-run). This Plan seeks to
provide insight relevant to salmonids more broadly.

For each life stage, relevant management actions are identified, and their potential effects briefly
described. Science needs are discussed in terms of three separate but related scientific approaches
which are each essential to using processes such as Structured Decision Making (SDM) and other forms
of effects analysis:

- The need to predict the consequences of taking a management action is integral in SDM.

- Surveys and monitoring are used to detect change in the natural system including those resulting
from management actions. Targeted data collection can provide important additional insight into
system dynamics beyond those gained from routine monitoring.

Box 4. INTEGRATED STUDIES

One of the key features of this plan is the collaborative development of Integrated Studies around
key topics related to management actions. These topics have been selected to address aspects of
the salmonid life cycle which are central to the Partnership’s scope and to ultimately inform aspects
of salmonid life cycle models used in SDM and other decision-making processes. Currently available
life cycle models (LCMs) for salmon {Hendrix et al., 2017; SIT Decisions Support Models) operate on
a monthly time step which enables estimation of habitat carrying capacity, for example. The
proposed Integrated Studies aim to increase understanding at a finer scale, potentially for use in
more detailed decision-support models. Field data, detailed modeling, and experiments can lead to
the elucidation of relationships that can inform adjustments in the LCMs.

Three Integrated Studies are described in this Plan that examine:
1. how river-scale management actions translate down to the scale of the redd, and how
management actions influence local variations in physical processes and biotic response.
2. factors influencing fry growth and predation, and the role of physical stream conditions
including those influenced by flow management.
3. the benefits and risks of floodplain habitats to juvenile salmon.

The information developed is expected to improve action-effects linkages, inform planning and

design of habitat restoration management actions, and support the refinement of predictive tools
for floodplain management actions. Planning science activities, research logistics, and funding for
Integrated Studies in parallel and in collaboration with a wide array of experts and interest groups

will ensure alignment and coordinated execution.

1 The conceptual model in Windell et al. (2017) extends to Sacramento and includes the Yolo Bypass. The

geographic scope of this Plan is more limited.

Sacramento River Science Partnership Science Plan September 2020
2

Draft_0004867



- Increased scientific understanding and building an expanded knowledge base on which future
actions can be planned and implemented is fundamental to iterative application of SDM and other
adaptive management approaches. Increased understanding also underpins refinement of models
used in SDM.

Synthesis and evaluation of findings across these three approaches and across life stages in relation to
the existing body of knowledge is discussed separately.

This Plan does not include a comprehensive evaluation of existing knowledge, and citations to existing
work are selected to illustrate specific points or techniques as context for recommendations. As the
focus of this Plan is on building knowledge to inform management actions which change conditions in
specific areas, models which consider the whole life cycle of salmonids including the effects of Delta and
ocean environments (e.g., Hendrix et al., 2017; Zeug et al., 2012) are not discussed. The way in which
such models reflect the effects of management actions can be dependent on assumptions made about
the rest of the system.

It is important to note that data collection discussed in this Plan is not intended to replace or alter
existing monitoring, especially in cases where it is the basis for regulatory processes. For example,
spawning escapement and juvenile abundance monitoring programs serve as the foundation for
performance metrics and modeling often used to evaluate management actions. Changes in long term
monitoring require careful deliberation but there may be opportunities to improve data and analytic
outputs. Thus, targeted data collection to detect the effects of management actions and to explore key
cause-effect relationships can provide a foundation for future enhancements in data analysis and/or
monitoring program designs. Recommendations for data collection are not directed at a specific agency.
Where data collection activities are identified that relate directly to an agency’s existing work, e.g.,
temperature management at Lake Shasta, redd surveys, etc., any additional data collection would be
expected to be coordinated with that agency and the additional resource or staffing burden imposed
should be acknowledged by the Partnership.

Recommendations for scientific activities provided here have been identified based a limited set of
interactions with managers and experts within the scientific community. They are put forth as a solid
starting point for the work of the Partnership and are deliberately described only generally so that they
can be refined as the details of implementation are developed.

Structure of Report

This Plan describes science activities to promote improved prediction, enhanced detection, and
increased understanding around the three life stages, and some needs for system level data collection
or synthesis. Within each section, brief discussion of the need for science activities is provided for
‘predict’, ‘detect’, and ‘understand’ followed by specific recommendations for activities and their
management relevance. An integrated list of all of the recommended science activities is provided in
Appendix B. The final section of the Plan identifies some areas where there is potential for collaboration
with other groups on some of the science activities.
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Fgg to Fry Emergence — Keswick Darm to RBDD

The river channel from Keswick Dam to RBDD varies in width, and much of the current spawning gravel
in the area below Keswick Dam has been added as a combination of ‘hungry water’ and trapping of
bedload behind dams leading to coarsening of the bed (Kondolf, 1997; Stillwater Sciences, 2007). The
river is a bedrock stream and flows across, and is incised into, older, stable geologic formations.

Actions and Potential Effects
The main management actions that influence the egg to fry emergence life stage include:

- Summer Cold Water Pool Management (Tiers 1- 4) including Temperature Modeling and Shasta
Temperature Control Device (TCD) Operation

- Spring Management of Spawning Locations

- Fall and Winter Refill and Redd Maintenance

- Spawning Gravel Injection

Further details on these actions are described in the 2019 National Marine Fisheries Service Biclogical
Opinion on Long-term Operation of the Central Valley Project and the State Water Project?. Many of
these actions aim to provide suitable conditions for egg survival for Winter-run. Due to the potential for
temperature related egg mortality in Winter-run, there is a focus on conservation and management of
cold water pool (CWP) in Shasta Lake. Ensuring available CWP for Winter-run may have implications for
other salmonids, e.g., if lower flows during fall and winter to refill Shasta Lake result in dewatering of
redds for Fall-run Chinook Salmon (Fall-run), or decreased access to rearing habitat. A summary
overview of the potential effects of these actions on habitat, physical conditions, and species response is
provided in Appendix A.

Fredict

Predictive models are essential tools for management of CWP, and the physically based temperature
simulations used to assess scenarios are dependent on uncertain predictions of meteorological
conditions. The HEC-5Q model is currently used to forecast water temperature conditions in the
Sacramento River for seasonal operations planning. There have been several studies in recent years
addressing predicting temperatures in the reservoir and downstream in the spawning reaches (e.g.,
Hallnan, 2017; Hallnan et al., 2020; Pike et al., 2013}, although coarse resolution issues (up to 6m layers
in the reservoir and 2km reaches in the river) may limit their ability to fully capture temperature
gradients. The Temperature Modeling Technical Committee has been ongoing for several years and aims
to utilize existing information and models to develop new models to assist operators managing Shasta
Lake, as well as other facilities, for water temperature management in downstream Sacramento River
reaches. It provides a forum where data, information, and assumptions related to model development
can be shared. The Committee has identified the two-dimensional {2-D), laterally averaged CE-QUAL-W2
model which can represent longitudinal and vertical variations in the reservoirs as an appropriate tool
for Shasta Lake and Keswick Reservoir (Deas & Sogutlugil, 2020). Also, US Bureau of Reclamation (USBR)

2 https://www.fisheries.noaa.gov/resource/document/biological-opinion-reinitiation-consultation-long-term-

operation-central-valley
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will be initiating a significant temperature modeling development effort in late 2020, including the
Upper Sacramento River (R. Field, personal communication).

The influence of river water temperature on eggs is in part dependent on hyporheic flow for which a
number of modeling approaches are available (see review by Boano et al., 2014). Bray & Dunne (2017a)
have noted the importance of considering the distinct characteristics of river and bar morphology in
evaluations of hyporheic flow. In the upper Sacramento, models have rarely been applied to examine
gravel bar dynamics (Stillwater Sciences, 2007) which are important to predictions of hyporheic flow.
Some detailed modeling of hyporheic conditions is ongoing to explore the relationship between river
discharge and interstitial flow as well as the dynamics of interstitial flow at egg scale (E. Danner,
personal communication). Few predictive tools are available to predict local (redd-scale) field conditions
although the individual based model (IBM) inSALMO (Dudley, 2018, 2019b) simulates conditions
resulting in egg mortality from high/low temperature, scour, dewatering, or superimposition at a 20m?
scale. The same IBM approach has been used to examine effects of superimposition {Dudley, 2019a).
These and other modeling approaches can be used to further enhance understanding of the processes
that influence the egg to fry emergence stage in coordination with detailed field investigations, as
discussed below.

Predict Recommendations: Egg to Fry Emergence — Keswick Dam to RBDD
# | Type Science Activity Management Relevance
Improved prediction - Extension of the CE-
Support the collaborative model QUAL-W2 modeling of Shasta Lake and
1 | Modeling improvement work of the Keswick Reservoir to include appropriate
Temperature Modeling Technical river models, creating a linked modeling
Committee. framework to improve model predictions
that assist resource managers.

Detect

An array of existing monitoring programs routinely provides physical and ecological information that
informs management of the system in support of the egg to fry emergence life stage. These include
carcass and redd surveys (including location and potential for dewatering), temperature measurements
in the reservoirs and the river, and discharge monitoring. These ongoing programs deliver key
information relied upon in models and other tools and used by agencies in management and operation
of the system. However, given the complex interactions of factors that can influence temperature
dependent mortality of salmonid eggs, targeted data collection can help improve models and their
application and provide insight into the role of causal factors.

For example, Hallnan (2017) used a distributed temperature sensing (DTS) system to obtain high
resolution measurements of vertical temperature distribution in the lake to further define cold water
pool volumes. Deas & Sogutlugil (2020) note the value of a thermistor string with loggers collecting
vertical temperature data at hourly intervals, such as that collected previously in Lake Shasta for
modeling. Additional collection of temperature profile data at the Keswick Reservoir log boom, and in

the Shasta, McCloud, and Pit River arms of Shasta Lake, is also useful and is being implemented in 2020.
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Meteorological and stream inflow data for these tributaries could also be useful to validate or refine
some model inputs or dynamics (e.g., TOPS-WRK or National Weather Service data products as
discussed in Danner et al. (2012) or wind-driven mixing (Daniels et al., 2018)). USBR has proposed to
quantify and assess the quality and statistical nature of the meteorological, river flow, and temperature
datasets (simulations and forecasts) currently used to set water-temperature related operating criteria
at Shasta Reservoir (R. Field, personal communication).

In addition, vertical temperature gradients may be locally strong within Lake Shasta, especially in mid-to-
late summer during drier years, and the resulting density gradients could influence the ways in which
water moves through the various gated structures. Further, improved detection of the zone of the
reservoir where the vertical temperature gradient changes the fastest is important to ensure that
reservoir models are of sufficient resolution to capture this change (Hallnan et al., 2020). Automatic
temperature data collection can be challenging due to issues with anchoring and the need for robust
communication systems. USBR is working to restore a thermistor string at Shasta Dam and address
these challenges. Detailed velocity measurements in the vicinity of the TCD have recently been
conducted to characterize the local velocities and vertical {and lateral) extent of withdrawal zones into
open TCD gates as well as a high-resolution bathymetric survey of the immediate vicinity of the Shasta
Dam forebay (M. Deas, personal communication). A more extensive velocity survey is needed to assess
dynamics around TCD gates operating individually and for blending as well as surveys throughout the
TCD operating season to assess how the dynamics change as the TCD is operated over time.

In the Sacramento River below Keswick Dam, carcass and redd surveys provide critical information in
management that targets the egg to fry emergence life stage. The escapement estimates based on the
surveys are used in calculations of egg-to-fry survival (discussed further below). Analysis of detailed
surveys of redd distribution can also be used not only to determine whether the extent of spawning
gravel is limiting but to refine criteria for predicting or restoring spawning habitat (e.g., Geist et al.,
2000). Killam (2019) notes that carcasses are not accessible in some areas of the river due to hazards or
deep water and are often bypassed by survey crews. Uncertainty in the adult spawner estimates for
brood year (BY) 2017 Winter-run is also noted by Voss & Poytress (2019) due to poor visibility on the
carcass survey resulting from high water early in the survey season (when the detection of the first
winter-run Chinook salmon spawning is used to determine the onset of CWP management) and
prolonged turbidity throughout the survey season. This may be commonly the case during the Late Fall-
run spawning period as well. Difficult field survey conditions and ensuing uncertainty are more common
for salmonids which spawn during the winter and spring. The proportion of redds found within and
downstream of the mark-recapture carcass survey area is used to expand the escapement estimate to
account for fish spawning downstream of the carcass survey area. However, aerial redd surveys are
focused on location and timing rather than count and do not provide complete counts of redds due to
variability in turbidity, water depth, riparian vegetation, weather, wind, and redd superimposition
(Bergman et al., 2012; Killam, 2019). Redd dewatering assessment is critical for management actions
that specifically target reducing dewatering, and Stompe et al. (2016) noted some of the difficulties
encountered including identifying which run made the observed dewatered redds and fluctuating water
levels due to storm events.
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Supplementing existing programs with periodic targeted boat and snorkel/diver surveys, potentially
focused on specific areas or environmental conditions, could be used to evaluate critical assumptions

that may bias routine field surveys and thus reduce the effectiveness of management actions reliant on
the survey data. While surveys of deeper holes may require specific expertise, the importance of these
data for many management decisions means that exploratory data collection is a useful first step.

Additional potential enhancements include fitting boats with additional towers/cameras and using boats
in conjunction with drones. Such supplemental data may also be useful in understanding how on the
ground conditions are reflected in current approaches used to estimate egg-to-fry survival (see

discussion below).

Detect Recommendations: Egg to Fry Emergence — Keswick Dam to RBDD
# | Type Science Activity Management Relevance
Increased detection — Greater resolution of
. oo . water temperature data above Shasta Dam.
Pilot monitoring of input stream and o )
Targeted . Improved prediction - Data to validate or
local meteorology in the Shasta, i ) A
2 | Data . refine model inputs and better incorporate
. McCloud, and Pit River arms of . ..
Collection Shasta Lak the role of meteorological conditions on
asta Lake. thermal regime of Shasta Lake and tributary
inflows.
Increased detection - Greater resolution of
. . water temperature and density data within
Increase vertical resolution for
Targeted e Lake Shasta.
temperature profiling in Lake Shasta _
3 | Data . L Improved prediction - improved
. especially in mid-to-late summer . . .
Collection . . characterization of density gradients that
during drier years. . . .
could influence the ways in which water
moves through the various gated structures.
. Increased detection - Greater resolution of
Conduct velocity surveys to assess . .
. . water velocity dynamics around the TCD
dynamics around TCD gates operating
s . gates.
Targeted | individually and for blending, and .
. Improved prediction - Improved
4 | Data surveys throughout the TCD operating . .
. . characterization of local dynamics of
Collection | season to assess how the dynamics . .
. withdrawal zones for TCD gates operating
change as the TCD is operated over o . .
time individually or for blending, under varying
' seasonal conditions.
Increased detection — Additional data to
Supplement existing carcass and redd | support escapement and fecundity
Targeted | surveys with enhanced boat and in- estimates.
5 | Data water surveys, potentially focused on Improved understanding - Evaluation of
Collection | specific areas or environmental critical assumptions that may bias routine
conditions. field surveys and thus impact management
actions reliant on the survey data.
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Understand

The egg-to-fry emergence life stage is critical, and several management actions specifically focus on
addressing the potential for temperature mortality and dewatering. Thus, understanding the processes
and interactions controlling egg viability and successful hatch is essential. Windell et al. (2017) identify
nine hypotheses for this life stage. The work proposed here focuses on a key area where increased
understanding can support management actions. It is not proposed as a comprehensive approach to
understanding all aspects of process interaction influencing this life stage.

Understanding biotic responses to management actions that target egg-to-fry emergence requires
translation of the effects of actions taken at the river or reach scale (e.g., flow releases, gravel
augmentation) to the scale of the redd and the egg. Gore et al. (2018) note that eggs within a redd likely
experience flow conditions that are spatially variable and temporally dynamic. Many factors are involved
which depend on local conditions, limiting the ability to directly transfer knowledge from other systems
without local validation. As discussed above, modeling may provide insight into fine scale patterns in
environmental conditions around redds, and ongoing flume experiments with artificial redds (E. Danner,
personal communication) are exploring how water flows through redds.

Flow around the redds is determined by streambed hydraulic conductivity which exhibits varying
magnitude, spatial variability and characteristic vertical patterns, and has been found in some systems
to vary by orders of magnitude over the length of a riffle-pool reach (Bray & Dunne, 2017a).
Management actions can influence sediment character directly through gravel augmentation and
indirectly by altering bedform and bar migration through flow releases. Management actions that alter
downriver temperature gradients and water levels influence how the flow and the bed sediment
interact at different scales to influence hyporheic flow (Figure 1). This has implications for temperature
conditions at the scale of the redd and how it is influenced by water operations.
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Egg scale insights can probably best be gained through laboratory experiments. However, understanding
how river scale management actions translate down toward the scale of the redd will allow predictive
models to better reflect local variations in physical processes, and how the potential biotic response
varies with different combinations of management actions.

Integrated Study #1

The issue of how river-scale management actions translate down to the scale of the redd, and this
influence temperature-dependent mortality, lends itself well to an integrated study. Leveraging existing
field, lab, and modeling approaches to document variations in river and subsurface environmental
conditions (including how they vary with season, flow, and instream morphology), and to assess biotic
responses (including key determinants of mortality such as flow, temperature, and dissolved oxygen)
can provide increased understanding of the mechanisms influencing redd-specific egg-fry survival. The
integrated study should be conducted in several reaches along a longitudinal river gradient between
Keswick Dam and RBDD. Each reach should comprise gravel bars and pools and could include areas of
gravel augmentation. The objective is not necessarily to apply a statistically valid experimental design to
field studies but to identify sites which characterize the variety of areas where spawning occurs, and
where temperature and depth are managed to reduce temperature-dependent mortality and reduce
redd dewatering. Existing redd surveys could provide context for the location, but areas potentially
suitable for spawning which may not be adequately encompassed by routine monitoring (e.g., deeper
areas), and those where there is potential for redd dewatering, should be included provided there are
reliable previous observations of redd occurrence.

The scale of the study will depend on available resources {expertise, equipment, funding) and the ability
to leverage ongoing research and monitoring efforts. The planning and design of such studies should be
undertaken by a diverse expert workgroup with backgrounds in physical processes and biotic response:

- Field measurements could be used to understand variations in temperature, depth and hyporheic
flows that influence conditions ate the scale of redds. For example:

o Surveys of topography, bathymetry and bed sediment character, and velocity
measurements to support spatially distributed predictions of water surface elevation using
hydraulic models, e.g., SRH-2D.

o High-resolution spatiotemporal measurements of near bed water temperature, e.g., using
DTS (Bray & Dunne, 2017b). Note DTS may also be used to examine gravel transport.

o Measurements, using samples or sensors as appropriate, of water quality such as dissolved
oxygen and turbidity.

o Measurements of hydraulic connectivity, e.g., with a backpack permeameter and
standpipes.

- Bioticresponse is difficult to measure directly for wild Winter-run. Alternatively, the field study
could initially focus on other runs or use eggs from hatchery-origin fish as surrogates.

o An option for experimentally examining biotic response would be to deploy incubation
boxes or egg tubes across gradients in flow, water depth, or other environmental factors.

o Redd caps, potentially for Fall-run, could be used to measure emergence of naturally
spawned eggs across the flow/depth gradients encompassed by the study.

o Laboratory experiments with hatchery-spawned eggs (e.g., Del Rio et al., 2019) could be
used to assess response to the measured physical conditions, including temporal variation in
temperature and dissolved oxygen.
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The integrated approach described here focuses on understanding the physical-biological linkage at
places where synchronized measurements can be conducted to reduce uncertainty regarding spatial and
temporal variability in the factors influencing redd-specific egg to fry survival. For any season (and
temperature condition/management regime) measurements on selected parts of the river will not be
able to capture details of along-river gradients in temperature and potential for dewatering. These
targeted physical and biotic response measurements support improved modeling of instream surface
and subsurface physical conditions along critical sections of the river, and testing of models currently
used to inform management decisions. Model simulations of near-redd scale conditions can illuminate
the interaction of factors such as flow velocity, water temperature, and inundation depth and further
understanding of the effects of management actions on instream conditions and egg to fry survival.

Understand Recommendations: Egg to Fry Emergence — Keswick Dam to RBDD
# | Type Science Activity Management Relevance
Collaboratively plan and conduct a multi-
year Integrated Study to understand how
river-scale management actions translate
Integrated | down to the scale of the redd, e.g.,

Improved understanding - Evaluation of
how river-scale management actions,
individually and in combination, that

6 . ) alter flow, temperature, DO, and
Study detailed field measurement and model P
. . . s substrate translate down to the scale of
simulations of physical conditions, . -
. the redd and influence redd-specific egg-
surveys, and field and laboratory .
: e to-fry survival.

experiments to assess biotic response.
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Rearing-Out Migrating luveniles — Keswick Dam to RBDD

In addition to the spawning gravels, the Sacramento River from Keswick Dam to RBDD includes alluvial
features. Downstream of Redding, the river cuts through sedimentary deposits and banks can be vertical
and several hundred feet high. In other areas, where the river can move its channel several thousand
feet before encountering more resistant deposits, banks are erodible unless armored.

Actions and Potential Effects

Many of the management actions listed for egg to fry emergence that address temperature also
influence this life stage. Additional management actions influencing rearing-out migrating juveniles
between Keswick and RBDD are:

- Rice Decomposition Smoothing

- Winter Minimum Flow

- Spring Base Flow

- Side Channel Habitat Restoration
- Small Screen Program?

Further details on these actions are described in the 2019 National Marine Fisheries Service Biclogical
Opinion on Long-term Operation of the Central Valley Project and the State Water Project®. Many of
these actions address the quality of, and salmonid access to/from in-channel habitats for rearing.
Habitat focused actions seek to improve the conditions supporting growth and survival of juveniles,
while those focused on flow in the winter and spring are intended to conserve water in the reservoir for
use at other times of year. These uses include deliveries, meeting Delta water quality requirement, and
supporting egg-fry emergence. Flow management and seasonal flow reductions have the potential to
result in stranding and/or delayed out migration of juveniles which may make them more vulnerable to
predation. Low flows can also limit access to habitat. A summary overview of the potential effects of
these actions on habitat, physical conditions, and species response is provided in Appendix A.

Predict

Broad predictions of in-channel habitat conditions are often based on habitat area relationships, e.g.,
DWR (2016). Suitable rearing habitat is often estimated using measured hydrology and modeled
hydraulic relationships between flow and inundation area to calculate areas of inundation with
appropriate timing, duration, and frequency to support juvenile salmon as in the Estimated Annual
Habitat approach (Matella & Jagt, 2014). One-dimensional hydraulic models, such as HEC-RAS, can
generate water surface profiles which are used with topography to determine inundation frequency and

3 The small screen program directly addresses potential mortality at water intakes and will not be
discussed here due to extensive existing work under the CVPIA Anadromous Fish Screen Program (AFSP).

4 https://www.fisheries.noaa.gov/resource/document/biological-opinion-reinitiation-consultation-long-term-

operation-central-valley
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duration. Specific frequency criteria can be assessed as well as metrics that reflect a range of
frequencies.

More detailed 2-D hydraulics models, such as SRH2D, based on Lidar and supplementary on-site surveys,
are used to design habitat projects and can be used to analyze depth and velocity conditions at lower
flows (e.g., base flows or minimum flows targeted in management actions). Legleiter et al. (2011) note
that uncertainty in topographic information can propagate through flow models to produce highly
uncertain evaluations of habitat quality meaning future use of existing models may require updated
survey data.

Newly emerged fish transition from shallow, slow-moving water to deeper, faster water as they increase
in size (Cramer & Ackerman, 2009). Habitat complexity (e.g., woody debris, overhanging vegetation, and
seasonally inundated areas) provides juveniles with hiding, resting, and feeding habitat which increases
their ability to grow, develop, and survive emigration. Reflecting such habitat complexity, and the way in
which it influences growth and survival is extremely challenging. IBMs, such as inSALMO, can model very
complex systems with numerous environmental inputs. They can be spatially and temporally explicit and
can include many biological processes and analysis of the parameters that describe those processes
(Dudiey, 2018). For predicting action-effect linkages, IBMs are particularly useful to explore the
mechanisms through which parameters or environmental drivers alter the behavior of the system, not
solely the final effect on the system. In addition, models with parameters based on physiology, like
inSALMO, can be readily updated as new estimates of those parameters are generated by research
studies.

More detailed insight into the response of juveniles to local flow and habitat changes can be gained
through the application of models such as the Eulerian—Lagrangian—Agent method (ELAM) which
mechanistically simulates three-dimensional movement patterns of individual fish responding to abiotic
stimuli (Goodwin et al., 2006). ELAM is being developed for application to understand the effects of
structures on fish movement in other parts of the system® and could eventually be applied to in-stream
rearing habitat complexity (see Integrated Study below).

Managing the system requires assessing many competing needs for water, with support for beneficial
rearing habitat being one among many. In the near-term, insight into the effects of flow management
and its interaction with in-channel morphology to provide beneficial rearing habitat can best be
advanced by building on the types of 2-D analysis conducted for project planning. Bioenergetics models
are widely used to simulate changes in growth and consumption in response to environmental
conditions and food availability (Deslauriers et al., 2017). Rosenfeld et al. (2016) demonstrated that
habitat suitability curves generated using bioenergetics modeling outperformed frequency-based
habitat suitability curves {using depth and velocity) as well as those adjusted for growth. Spanjer et al.
(2018) used a bioenergetics modeling approach to evaluate how environmental factors influenced
juvenile salmon growth across a number of streams. However, Holsman & Danner (2016) explored how

5 https://www.usbr.gov/research/projects/detail.cfm?id=19105

https://www.ushr.gov/mp/bdo/docs/fy19-special-study.pdf
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reliance on mean daily temperatures in biocenergetics models may lead to overestimation of some non-
linear physiological rates. Linking bicenergetics modeling with 2-D simulations of in-channel physical
processes would allow in-channel restoration projects to be planned and designed to better account for
how changes in thermal regime, flow conditions, and food availability affect fish growth and provide
information on the potential effects of different flow management decisions on rearing habitat.

Predict Recommendations: Rearing-Out Migrating Juveniles — Keswick Dam to RBDD
# | Type Science Activity Management Relevance
Improved prediction — Promote models that
support planning and evaluation of habitat
restoration projects by accounting for how

Identify, refine, and test suitable
bioenergetics models for use in

7 | Modeling . ) . . changes in thermal regime, flow conditions, and
conjunction with flow models of in- I )
. food availability affect fish growth.
channel and off-channel habitats. . . .
Information on the potential effects of different
flow management decisions on rearing habitat.
Detect

Existing monitoring programs routinely provide physical and ecological information that informs
management of the system for this life stage. Stranding surveys provide information on location, extent,
and characteristics of stranding sites including points of connectivity or opportunity for reconnection. In
addition, monitoring of new habitat restoration sites includes snorkel surveys based on stream edge
habitat (and associated visibility, water elevation, and temperature measurements) that have been
supplemented with kayak video surveys in areas where vegetation prohibits snorkel survey. These
surveys generally identify fish based on size. Side channel control sites are also surveyed to assess the
performance of restored side channels or provide baseline information for restoration. Together,
stranding surveys and restoration site surveys provide insight into utilization of in-channel habitats by
juveniles. However, they provide only snapshots of fish utilization. The consequences of flow
management, i.e., the magnitude of minimum flows or the pace at which flow decreases, for in-stream
rearing habitat utilization could be better detected by targeted additional sampling. This sampling
should measure similar metrics as existing surveys to enable comparability and improve understanding
about magnitude of utilization. Such additional sampling could be conducted in coordination with the
stranding surveys, which are initiated immediately following a reduction in flows from Keswick to
document fish at known stranding sites prior to their isolation from flow. There may need to be some
adjustments in sampling as rescue techniques (seines, electrofishing, and dip nets) are designed to
retrieve and relocate fish. This additional sampling to detect utilization would not need to target all fish.
Repeated samples in the same locations as flows decline could indicate how flow decreases change
rearing habitat utilization prior to potential stranding. Associating the additional sampling/detection
with the higher frequency stranding surveys (daily) vs. the weekly assessments of habitat performance
(which are also presently limited to specific locations) provides more refined information on habitat use
by juveniles and the potential identification of thresholds in environment-use relationships, especially if

similar metrics, e.g., density, can be used.
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Box . THE ROLR OF DHSEASE

Two endemic myxozoan parasites of salmonids, Ceratonova shasta (CS) and Parvicapsula
minibicornis (PM), are associated with severe disease in juvenile salmon in other systems. The
parasites have been detected in all runs of adult salmon and juvenile Fall-run sampled in March
and April in the Sacramento River (Foott, 2016). Foote et al. 2019 note that even trace spore
concentrations (< 1 spore / L) produced an average of 16% CS infection demonstrating that CSin
the Sacramento River is efficient at transmission.

CS has a complex life cycle, involving an invertebrate polychaete host as well as the
vertebrate salmon host. Infected polychaetes release actinospores into the water where they can
attach to the salmon’s gill tissue, invade into the blood, replicate, and later migrate to the
intestinal tract which can result in intestinal problems and anemia. Myxospores released from
infected fish after death are ingested by the polychaete and complete the life cycle. PM shares the
same polychaete host and it infects the salmon kidney.

Studies using sentinel juvenile hatchery fish exposed to river water and water sampling to
detect the presence of spores using eDNA have been conducted for several years (e.g., Voss &
Poytress, 2019). BY2016 monitoring showed increasing prevalence of infection downstream, from
Anderson to RBDD, which was also reflected in water sample spore concentrations although
concentrations were low above Anderson. Water sample and sentinel infection data collected
from below Anderson to Tisdale Weir in Fall 2018 suggested the reach above Red Bluff Diversion
Dam had the highest infectivity and likely contains a greater concentration of infected polychaetes
(Foott et al. 2019). Moreover, actinospores remain infectious for at least 7 days and can move a
great distance downstream from the infected polychaetes.

Johnson et al. (2017) call for monitoring of the pathogen load fish and water samples in
the Upper Sacramento River to identify zones and periods of high virulence, and the ITP calls for
pathology monitoring to provide information on disease in Spring-run. How pathogens affect
salmon mortality is yet to be resolved. However, increased awareness and understanding of how
this known factor influences survival throughout the life cycle can provide insight into the
effectiveness of specific management actions or whether flow management could be adjusted,
given other constraints, to reduce the risk of infection. Ongoing research is examining pathogen
exposure and immune response in salmon as well as using a disease transmission model to
explore disease mortality and interaction with environmental conditions such as water
temperature (M. Daniels, personal communication).

Evidence from sentinel fish over a number of years with differing flow conditions suggests
that disease and potentially mortality may be more prevalent during conditions such as those
experiences in WY2014 (Israel et al., 2015).

Increased understanding of this potential source of impaired health or mortality can be
obtained through integrated use of predictive models, field sampling, and experimental studies,
i.e., with sentinel fish. In addition to ongoing work, collecting intestinal tract samples from
carcasses (Foott et al. 2016) and an examination of how changes in flow conditions could disrupt
polychaete habitat (https://www.usbr.gov/mp/cvpia/docs/appendix-b-fisheries-public-

charters.pdf) could further enable a broader appreciation of the conditions under which these
pathogens influence the effectiveness of management actions.
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Sampling of juvenile anadromous fish at RBDD supports year-round production and passage estimates of
juvenile Winter-run Chinook salmon and Steelhead (Voss & Poytress, 2019). Winter-run egg to fry
survival estimates also rely on data used to estimate the number of viable eggs as well as factors such as
fry:smolt survival. Passage estimates based on rotary screw trap (RST) data rely on estimates of
efficiency which are conducted under a variety of river discharge levels and trap effort combinations as
fish numbers and staffing levels allow. Each year the trap efficiency model is updated with new
observations from mark-recapture trials. However, it is unclear how efficiency varies between Chinook
salmon and Steelhead smolts, for example, or between fry and smolts, and how it is influenced by
factors such as turbidity Johnson et al. (2017) recommended combined use of acoustic tagged fish and
coded wire tag fish to estimate gear efficiency for the Chipps Island trawl survey and noted that this
analysis may determine the applicability of the approach for use of RSTs on the mainstem Sacramento.
The small size of many fish passing RBDD limits the use of acoustic tagging, but the results of studies at
Chipps Island should be tracked for insight into additional methods for estimating efficiency at RBDD
RTS. Further analysis of existing RBDD juvenile monitoring data to assess relationship between flow and

other abiotic variables and passage is discussed below.

Predation of fry is potentially an important determinant of the number of out-migrating juveniles.
Detecting the presence of potential predators in the river above RBDD and the type of in-channel
habitats with which they are associated can provide important information for planning habitat related
projects that seek to improve conditions for juvenile rearing. On the San Joaquin River, boat-based
predator surveys, using acoustic techniques, have provided relative predator fish densities and maps of
predator associations with river channel characteristics {Cutter et al., 2017). While the small size of
juvenile salmon above RBDD may make their detection challenging, surveys of predators and how their
distribution changes with varying flows could help interpret response of juvenile passage to flow
management as well as supporting planning and implementation of projects that seek to improve in-
channel rearing habitats.

( Detect Recommendations: Rearing-Out Migrating Juveniles — Keswick Dam to RBDD
# | Type Science Activity Management Relevance
Document the consequences of flow
management, i.e., the magnitude of Increased detection - Refined information on
minimum flows or the rate of flow habitat use by juveniles.
Targeted - . . .
3 | Data decrease, on utilization of in-stream Improved understanding - Potential
Collection rearing habitat (potentially expanding | identification of thresholds in environment-
on stranding surveys and restoration use relationships to improve planning and
site surveys) including sampling as design of habitat restoration projects.
flows decline.
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Detect Recommendations: Rearing-Out Migrating Juveniles — Keswick Dam to RBDD
# | Type Science Activity Management Relevance
. Increased detection - Improved identification
Document the relative abundance and . .
. . . of the response of juvenile passage to flow
distribution of potential predators in . . -
Targeted . management, i.e., predation as a potential
the river above RBDD and the types of .
9 | Data . . . . source of non-temperature mortality.
. in-channel habitats with which they . .
Collection . . . Improved understanding - Support planning
are associated with varying flows and . . .
. .\ and implementation of projects that seek to
environmental conditions. . . ) .
improve in-channel rearing habitats.
Assess the role of pathogens and
Targeted disease through targeted sampling of | Increased detection - Increased appreciation
10 Dati intestinal tract samples from of the conditions under which pathogens
Collection carcasses, and evaluation of how and disease may influence the effectiveness
changes in flow conditions could of management actions.
disrupt polychaete habitat.
Understand

This section of the river is the focus of management actions targeting spawning, egg survival, and fry
emergence. Metrics of egg to fry survival rely on information collected on spawning grounds and by the
RSTs at RBDD where fry and smolt passage reflects all the conditions that occur between spawning and
that point in the river. While side channel habitat restoration projects have been conducted and are
planned to improve rearing habitat, there is lack of detailed understanding of the way in which abiotic
and biotic factors contribute to survival and the direct and indirect effects of management actions.
Windell et al. (2017) identify nine hypotheses for rearing-out migrating juveniles in this part of the river
including the role of pathogens and disease {(Box 2).The work proposed here focuses on several areas
where increased understanding can support management actions; these are not proposed as a
comprehensive approach to understanding all aspects of process interaction influencing this life stage.

Estimating Egg to Fry Survival

The importance of the egg to fry survival estimate has already been noted. Figure 2 illustrates how data
from different sources feed into estimates of eggs and fry. Details of the statistical analysis to derive
some of these data, e.g. mark-recapture in the carcass survey, or how to analyze them are not shown
and are well described elsewhere (O’Farrell et al., 2018; Voss & Poytress, 2019). Gore et al. (2018) also
discuss uncertainties in some of the data and how they are used in modeling.
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Figure 2. Simptified depiction of the duta used to estimate egy to fry survival

Discussions with experts identified two areas where additional analyses could contribute to increased
understanding of what the estimated values represent or for potential adjustments to information
presently used:

- Further analysis of existing RBDD juvenile monitoring data — Analysis could be conducted to
assess the relationship between abiotic variables (including flow) and RST catch to validate
current approaches to imputing data when conditions prevent RST operation. During periods
when fish density is high, elevated river flows, or heavy debris loads, routine trap operations are
modified, e.g., subsampling protocols to reduce take and incidental mortality {Voss & Poytress,
2019). Randomized temporal sub-sampling can be applied during storm events, and statistical
techniques are used to extrapolate to un-sampled data. If RST operation is discontinued for days
or weeks, e.g., due to river conditions, mean daily passage estimates are imputed for missed
days based on weekly or monthly interpolated mean daily estimates, respectively. When
sampling is not conducted due to high river conditions, imputing in this way may overestimate
fish passage or may not account for increased passage stimulated by flow events. However,
making such an adjustment requires an understanding of the relationship between fish passage
and flow. This cannot be simply assumed as, depending on run timing and the degree to which a
run’s outmigrants have already passed RBDD, fewer or greater fish could pass during any
particular event depending on factors such as the timing and prior storm activity. A detailed
analysis of the role of environmental factors in emigration of Pacific lamprey related daily catch
at RBDD over a 10 year period to a set of candidate variables including flow, number of days
from rain event, turbidity, temperature, precipitation, and moon phase (Goodman et al., 2015).
Analyses of this type for juvenile salmonids could be used to refine the current approach to
account for missing RST data. Conditions such as high flows and turbidity may be poorly
represented in the existing data, and this analysis could also point to the need for additional
data to better understand the role of environmental conditions, such as high flow and turbidity,
on catch.

- Parentage-based tag methods - Genetic analyses are already conducted on sampled fish to
support run identification at RBDD. Johnson et al. {2017) note that parentage-based tag (PBT)
methods can provide information on the reproductive success of individual spawners which is
potentially useful in refining the data uses in Figure 2. Existing work using PBT linked adults
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sampled at the Keswick Dam trap and in the carcass survey with juveniles sampled at RBDD for
BY2016. Preliminary analysis showed approximately 44% of adults were estimated to have
successfully produced recruits to RBDD and hatchery-origin females also produced fewer
recruits than expected given their abundance relative to natural-origin females (S. Blankenship,
personal communication). However, samples collected in 2016 were collected in late September
and based on 18 years of data on run timing, 38% (+/-18%) of the run may have already passed
prior to starting genetic collections. Consequently, the preliminary analysis may include a
negative bias on the number of fish contributing to juveniles captured at RBDD. Continued
exploration of this approach could be useful, as discussed by Johnson et al. (2017), to evaluate
how spawn timing, location, and origin (hatchery or wild) influence reproductive success.

Predation

Predation of fry could be an important source of mortality influencing catch at RBDD. Grossman (2016)
notes that identifying whether predation is the proximate or the ultimate cause of individual mortality
can be problematic, and few surveys of predators or predation studies are available for this section of
the River. Developing insight into the potential role of predation requires detection of predator
distribution and abundance relative to fry {as described above}, and the degree to which predatory fish
are consuming fry.

Prey items in the guts of predators can be studied using nonlethal gastric lavage in combination with
visual or genetic identification of contents (Stompe et al., 2020). In a detailed study of predation on the
Tuolumne River, acoustic tags were inserted into predators caught by hook and line and an array of
hydrophones was used to calculate the 2-D position of the fish (FISHBIO, 2013). This allowed habitat use
by the predators to be evaluated. In the Tuolumne study, Chinook Salmon were also tagged, and the
overlap between predator and prey distributions was assessed. Fry in this section of the river are too
small to bear acoustic tags using current technology, but the approach to documenting predator
movements in combination with assessments of prey in the predators gut could provide insight into the
relative role of predation on fry in response to changing environmental conditions including those
associated with management actions.

Recent development of a Predation Event Recorder (PER) provides a way of examining patterns of
relative predation across factors such as water depth and may provide information on predator species
(Demetras et al., 2016). PERs have been used to assess relative ‘predation risk’ in the Delta and to
support the development of statistical models to estimate predation potential for the South Delta
landscape at a 1-day and 1-km resolution {Michel et al., 2020). MicroPERs are a miniaturization of the
original PER design and are small enough to be attached to a spinning rod and deployed by casting then
allowing them to float through habitats to detect predation in different in-stream conditions (C. Michel,
personal communication). However, caution should be used when drawing conclusions from the use of
PERs. While PERs can provide relative information, tethering effects may limit understanding of how
effective predators are at capturing juvenile salmon (Baker & Waltham, 2020) and local conditions may

make the technique more effective in some conditions than others. However, using PERs or MicroPERs
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in combination with other techniques described above could provide additional insight given the ability
to deploy them in shallow water and size limitations on tagging.

A focused study of predation in different environments of the river, under varying flows and seasonal
temperature conditions, could substantially increase understanding of the role of predation mortality
and when and where it may impact the success of management actions. However, quantifying predation
mortality such that it could be used as part of the calculation described in Figure 2 would require
substantial additional study. The study described here is a first step and could be designed and
implemented independently or as part of an Integrated Study as described below.

Integrated Study #2

Several habitat restoration projects have been implemented, including side channels and placement of
root wads to increase habitat complexity, and more are planned. Management actions that alter flows
interact with existing and newly restored habitat features and understanding how these interactions can
contribute to a coordinated approach to system restoration and management. An Integrated Study
could leverage existing field, lab, and modeling approaches and provide information to improve
prediction of action-effect linkages relative to juvenile survival and growth. For rearing-out-migrating
juveniles above RBDD, a reach of river including a variety of in-channel features should be selected. This
could include restored habitat features, features that restoration projects seek to mimic, e.g. reference
sites, or a combination of the two. The goal would be to integrate study of several sources of mortality
already discussed including disease and predation with additional measurement of food availability and,
potentially, growth of fry.

A coordinated field campaign on a selected portion of the river could include:

- Field measurements in combination with modeling to understand variations in environmental
conditions (such as temperature, depth, velocity) including those targeted by management actions.
For example:

o Surveys of topography, bathymetry and bed sediment character, and velocity
measurements to support spatially distributed predictions of water surface elevation using
hydraulic models, e.g., SRH-2D

o Measurements, using samples or sensors as appropriate, of water quality such as dissolved
oxygen and turbidity

- Ecological measurements could include:

o Surveys of terrestrial and submerged vegetation

o Water samples and sentinel studies to document prevalence and potential infection rates
for C. shasta (Box 2)

o Utilization of different habitats by fry. This could use non-contact methods such as snorkel
or kayak video surveys, but for some species, dip nets and seines could provide more
specific information including size, overall condition, etc.

Documentation of predator abundance movement and gut contents (discussed above)
Nets and/or traps to document available food, including drifting insects, and the association
of food availability within channel biotic and abiotic conditions

o Measurement of growth in non-listed species using otoliths
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Specific survival estimates for fry are difficult due to their small size although this may be possible with
larger fish {(O’Farrell et al., 2018). However, insight into factors influencing growth and predation, in
tandem with variation on physical stream conditions, could be used to reduce the uncertainty in fine
scale models such as ELAM and decision support tools such as inSALMO. Dudley (2018) notes few data
were available on the concentration of food and the rate at which drift food regenerates. Such
information could also be used in the bioenergetics analyses suggested above for habitat restoration
planning and design.

Such an Integrated Study could be planned in several ways depending on the resources available. Being
able to link food production areas with downstream availability, could be examined at the habitat/
intrahabitat scale, or across longer stretches of river enabling examination of food sources in reservoir
releases vs. those produced within channel habitats. Parallel studies of sections of river, e.g., closer to
Redding and closer to RBDD, may provide insight on larger within river gradients (as identified in the
studies of C. shasta — Box 2) and how those gradients vary with seasons and management of flow. If an
Integrated Study site incorporated a restored area that is being monitored, the additional data could
provide an opportunity to validate ongoing weekly sampling or suggest additional low-effort data
collection.

Understand Recommendations: Rearing-Out Migrating Juveniles — Keswick Dam to RBDD

# | Type Science Activity j Management Relevance
Increased detection - Increased
confidence in egg-to-fry survival
estimates.
Improved understanding -
Evaluation of critical assumptions
that may bias routine field surveys
and thus impact management
actions reliant on the survey data.
Improved understanding - Validate
current approaches to imputing
data when conditions prevent RST
operation.
Improved understanding -
Evaluation of how management
actions that influence spawn

Plan, support, and implement a structured
11 | Analysis approach for efficiency tests at RBDD RST
across run/size, flow conditions, etc.

Analyze existing RBDD juvenile monitoring data
12 | Analysis to assess the relationship between flow and
environmental conditions and fish passage.

Continue exploration of parentage-based tag timing, location, and origin
13 | Analysis methods to provide information on the (hatchery or wild) affect
reproductive success of individual spawners. reproductive success.

Improved prediction - Potential
refinement of egg-to-fry survival
estimates.
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Science Activity

E Understand Recommendations: Rearing-Out Migrating Juveniles — Keswick Dam to RBDD
# | Type

Management Relevance

Plan and conduct a focused study to
understand predator distribution and predation
in different environments of the river under
varying flows and seasonal temperature

Improved understanding -
Evaluation of when and where

of habitat utilization by fry and potential
predators, growth rates (non-listed species),
and prevalence and potential infection rates for
C. shasta.

14 g:jjjed conditions potentially including gut analysis of predation mortality of salmonids
predators, predation activity, and tracking can impact the success of
predator movements with changing management actions.
environmental conditions, including those
associated with management actions.

Collaboratively plan and conduct a multi-year Improved understanding —

Integrated Study to understand how managed Assessment of factors influencing
flows interact with existing and newly restored | fry growth and predation, and the
habitat features to benefit rearing fry, including | role of physical stream conditions

15 Integrated | detailed field measurement and model including those influenced by flow

Study simulations of physical conditions, and surveys | management.

Improved prediction — Incorporate
understanding of factors into the

planning and design of habitat

restoration management actions.
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Rearing-Out Migrating luveniles - RBDD to Verona

This section of the river includes areas of broad meanders with active migration, areas of hardened
channel banks, and a long stretch of river downstream of Colusa largely characterized by a narrow deep
channel confined by earthen levees and riprap. The Sutter Bypass is flooded via Moulton, Colusa, and
Tisdale Weirs at different river stages leading to great variations in habitat availability to rearing salmon
depending on river discharge.

Actions and Potential Effects
Management actions influencing rearing-out migrating juveniles between RBDD and Verona include:

- Winter Minimum Flow

- Spring Base Flow

- Rice Decomposition Smoothing

- Spring Pulse Flow

- Side Channel Habitat Restoration

- Riparian Habitat

- Floodplain Habitat

- Managed Floodplains for Food Production
- Small Screen Program?®

Further details on many of these actions are described in the 2019 National Marine Fisheries Service
Biological Opinion on Long-term Operation of the Central Valley Project and the State Water Project’
and the Central Valley Flood Protection Plan Conservation Strategy®. Most of these actions influence
flows within the system and habitat condition. In addition, flows in this section of the river can be
influenced by Sacramento River diversions, winter flood control releases from dams, and flows from
unregulated tributaries. In addition, plans are being considered to add maodifications or notches to the
flood control weirs that allow flows into the Sutter Bypass. Flows influence the quality of and salmonid
access to/from in-channel habitats for rearing, and the spring pulse flow specifically targets out-
migration of Spring-run. Habitat focused actions seek to improve the conditions supporting growth and
survival of juveniles, and for this section of the river could include in-channel habitats and opportunities
in the Sutter Bypass. Managing floodplains for food production is an approach designed to increase food
availability in the channel to increase growth of salmonids using managed inundation of adjacent lands.
A summary of the potential effects of many of these actions on habitat, physical conditions, and species
response is provided in Appendix A.

Predict

In this section of the river many of the actions affect access to, or the quantity and quality of rearing
habitats. Some habitat planning tools (e.g., Whipple et al., 2019) have moved beyond quantification of
inundated area or the area that meets specific depth/velocity criteria to include floodplain connectivity
(e.g., the opportunity for volitional ingress and egress) and thus can be used to consider stranding

 The small screen program directly addresses potential mortality at water intakes and will not be discussed here

due to extensive existing work under the AFSP.

7 https://www.fisheries.noaa.gov/resource/document/biological-opinion-reinitiation-consultation-long-term-

operation-central-valley

8 hitps://water.ca.gov/Programs/Flood-Management/Flood-Planning-and-Studies/Conservation-Strategy
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potential. However, these are largely still based on physical aspects of habitat, despite substantial
information of the multiple benefits of floodplains (e.g., Grosholz & Gallo, 2006). As discussed above,
linking bioenergetics modeling with 2-D simulations of in-channel and floodplain physical processes
would allow habitat restoration and flow management to be planned and designed to better account for
how changes in physical conditions including flow, seasonal temperatures, and food availability affect
fish growth.

The 2020 Incidental Take Permit for the Long-Term Operation of the State Water Project (ITP) calls for
the development of a LCM for Spring-run. While the model is not required under the ITP until 2025,
development is already underway. The Spring-run LCM will be a valuable tool for the Partnership to
understand the implications of management actions for Spring-run originating in Mill and Deer Creeks as
they pass through the mainstem Sacramento. Tracking and contributing to discussions regarding the
development of the LCM could allow the Partnership to ensure that the model appropriately reflects the
role of management actions that change conditions in the mainstem Sacramento. Further, ensuring that
the Spring-run LCM could work in concert with other tools to allow assessment of tradeoffs in hydrology
and biological response in relation to the Spring Pulse Flow (such as CWP availability for Winter-run and
effects on fall flows for Winter-run, Spring-run, and Fall-run) would enable transparent decision making

processes such as SDM to be used for these complex decisions.

Predict Recommendations: Rearing-Out Migrating Juveniles - RBDD to Verona
# | Type Science Activity Management Relevance
Improved prediction - Improved planning
. ) . and evaluation of habitat restoration and
Identify, refine, and test suitable . .
. . . flow management actions by allowing
. bioenergetics models for use in . .
16 | Modeling . . . . planning and design to better account for
conjunction with flow models of in- . .
. . how changes in thermal regime, flow
channel and floodplain habitats. . I
conditions, and food availability affect
fish growth.
Foster communication and information
sharing to support the ongoing
development of the Spring-run LCM. Improved prediction - Ensure that the
Identify additional data or research Spring-run LCM appropriately reflects the
. needed to appropriately reflect the role | role of management actions that change
17 | Modeling . . i . .
of the mainstem Sacramento River conditions in the mainstem Sacramento
conditions and management actions in and thus support future management
the model, such that it could eventually | decision making.
be used to assess tradeoffs and support
SDM.
Detect

There are relatively few regular and effective sampling locations between RBDD and Verona. RSTs at

Glenn-Colusa Irrigation District, Tisdale Weir, and Knight’s Landing provide data on fish out-migration

timing, but trap efficiencies are either unknown or low. The ITP calls for the collection of genetic

samples at Tisdale Weir and Knight’s Landing RST to improve run identification and support the

proposed Spring-run Juvenile Production Estimate {JPE) and emphasizes the Tisdale Weir RST as an
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important location to monitor fish that then move through the weir and into the Sutter Bypass.
Combined use of acoustic tags and coded wire tagged releases for efficiency studies, discussed above in
relation to RBDD, is also included in the ITP. Methods for estimating JPE for Winter-run (O’Farrell et al.,
2018) are limited by data availability, especially passage at Sacramento reflecting survival as far as the
Delta. A refined JPE does not directly inform action-effect linkages in the mainstem Sacramento River,
but the current Winter-run JPE, and potentially the proposed Spring-run JPE, incorporate information
that reflects the effectiveness of management actions of interest to the Partnership. Being able to assess
the survival of outmigration of juveniles before they reach the Delta could provide an overall assessment
of how ambient conditions and management actions in the Sacramento influence outmigration
(including passage through Sutter Bypass) as well as supporting JPE estimates, possibly using Method 3
proposed by O’Farrell et al. (2018). Such assessment could be achieved through deployment of a new
monitoring location, that would also encompass the effects of other tributaries for some runs depending
on the location selected, or more intensive acoustic tagging studies of survival.

In-channel survival has been the topic of several research studies. Michel et al. {2015} calculated percent
survival per 10 km of the mainstem Sacramento River in 2007-2011 using acoustic tagging and found
lower survival rates upstream of Colusa vs. between Colusa and the Delta for hatchery-origin Late Fall-
run juveniles. Using similar methods, Notch et al. {2020) found lower survival between Hamilton City
and Colusa in wild Spring-run emerging from Mill Creek in 2013-2017. While these studies do not track
the causes of mortality, Notch et al. show that survival increases with movement speed related to flow.
Michel et al. (2015) propose that higher survival in the parts of the river confined by levees and armored
banks is a result of smolts migrating in the center of the channel, due to lack of rearing conditions, while
predators associate with channel margins. Studies like these point to variations in survival along the
river which could be the focus of targeted surveys of predators using boat-based surveys (as described
previously). Data on how predator abundance and distribution changes through different reaches of the
river, and in relation to flow, could help planning and implementation of projects that seek to improve
in-channel rearing habitats.

One of the expected benefits of habitat restoration projects is the generation of food for juvenile
salmonids and monitoring of restoration sites may include sampling for prey, e.g., Bullock Bend.
However, few data are available on existing prey resources to provide context for such monitoring.
Targeted data collection campaigns to provide data on patterns of abundance of drift insects and
zooplankton {especially in association with habitat features such as side channels, bars, bank slopes,
etc.) would provide useful background data for restoration planning projects as well as providing a
foundation for future examination of the effects of management actions. Extending data collection to
floodplains during periods of inundation, while opportunistic and difficult to plan for, would provide
valuable baseline information for projects that seek to increase food resources for salmonids.

A number of studies have documented increased growth of juvenile salmonids that occupy floodplain
habitats in the Cosumnes and the Yolo Bypass (e.g., Henery et al., 2010; Jeffres et al., 2008), and there is
some evidence that this may be the case for juveniles that migrate through the Sutter Bypass
(Cordoleani et al., 2020). Question remain as to whether juvenile salmon experiencing increased growth
due to passage through the Sutter Bypass perform any better than juvenile salmon that outmigrate
through the main channel. Where habitats are open to juvenile access, comparing the number and size
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of fish captured across the habitats does not provide unambiguous evidence of differences in growth or

survival. For the Yolo Bypass, Sommer et al. (2001) used paired releases of coded-wire-tagged juvenile

salmon in Yolo Bypass and the Sacramento River. This approach allowed comparisons of growth among

fish of similar origin and provided a relative estimate of migration time and survival. Such studies for the

Sutter Bypass could provide direct documentation of the potential benefits of floodplain passage on

survival or out-migrating fish, and whether any benefits of increased growth are negated by conditions

in the downstream migratory corridor, e.g., poo temperature conditions in the mainstem Sacramento

from Verona to the Delta.

Detect Recommendations: Rearing-Out Migrating Juveniles - RBDD to Verona
# | Type | Science Activity Management Relevance
Convene an expert group to evaluate | Increased detection - Data to provide an
the need for additional juvenile overall assessment of how ambient
passage monitoring locations on the | conditions and management actions in the
18 | Analysis mainstem Sacramento River in Sacramento influence outmigration
relation to other potential (including passage through Sutter Bypass).
approaches, e.g., additional Improved prediction - Support for refined JPE
measurement of survival, modeling. | estimates.
Increased detection — Provide greater
Strategically plan and conduct boat- | resolution of river reach-specific predator
Targeted | based surveys of predators to densities.
19 | Data identify how predator abundance Improved understanding - Support for
Collection | and distribution changes through planning and implementation of projects
different reaches of the river. that seek to improve in-channel rearing
habitats
Strategically plan and conduct data
collection campaigns to identif
paig . y Increased detection - Improved background
patterns of abundance of drift . . .
. . data for planning restoration projects.
Targeted | insects and zooplankton in - .
L. . . Specifically, baseline data for future
20 | Data association with habitat features o
. . examination of the effects of management
Collection | such as side channels, bars, bank . .
. . actions that seek to increase food resources
slopes, etc. Consider extending data .
. . . for salmonids.
collection to floodplains during
periods of inundation.
Conduct a series of paired releases
of tagged hatchery fish into the
Targeted | Sutter Bypass during flooding and Increased detection - Documentation of the
21 | Data the adjacent Sacramento River, to potential benefits of floodplain passage on
Collection | detect whether passage through the | survival of out-migrating fish.
Sutter Bypass increases survival for
out-migrating juvenile salmonids
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Understand

The varied nature of this stretch of river means generalizations over large areas are difficult, as shown in
the survival studies mentioned above. Windell et al. (2017) identify nine hypotheses for factors
influencing survival, out-migration timing, and growth of Winter-run. Scientific activities have already
been identified in this Plan to increase understanding of similar processes above RBDD and many could
be readily transferable to the river further downstream. Several areas for additional work are provided
here including an Integrated Study of floodplain habitats in the Sutter Bypass. Box 3 describes a
particular opportunity to increase understanding associated with a management action.

Box 3. MANAGEMENT ACTION SPECIFIC STURIES: SPRING PULSE Frows

The 2019 Biological Opinion for the Central Valley Project includes management actions that have
not previously been routinely applied. Improved understanding of the effects, both intended and
unintended, will be valuable to the Partnership as they continue their work through SDM and other
collaborative processes. As some management actions are applied differently depending on water
storage or other factors, there is an opportunity to learn by studying the response of the system to
the actions across a gradient of implementation conditions.

The Biological Opinion includes, as part of Reclamation’s proposed action, implementation of a
spring pulse flow under certain hydrologic conditions to improve the survival of out-migrating
juvenile salmonids, specifically Central Valley Spring-run Chinook salmon. In addition, several
Members have participated in the development of an experiment to coincide peak smolt out-
migration from Mill and Deer Creek with a short-duration pulse of water through the Sacramento
River in order to increase survival rates through the mainstem Sacramento River in the spring.
Migrating Fall-run smolts could also benefit from the pulse. Field sampling would include not only
tracking the survival of the fish but additional measurements of potentially important factors to
outmigration such as turbidity. The greatest response is expected in dry or below-normal water
years (such as 2012-2016). However, the Biological Opinion indicates the spring pulse flow would be
considered when Shasta Reservoir total storage on May 1 is projected to be sufficient for cold water
pool management (i.e., greater than 4 million acre-feet) which may not occur in dry or below

normal years, potentially limiting broader understanding of the benefits of spring pulse flows.

Mainstem Habitat Utilization and Benefits

Several studies have identified salmonid utilization of specific habitats. Merz et al. (2016) noted
differences in use of Steelhead and juvenile Chinook salmon in the Lower Mokelumne River as well as
differential response to temperature. In the Sacramento River, Zajanc et al. (2013) found that Steelhead
had a higher probability of holding in habitats where the bank slope was steeper and large woody
material density was lower. The presence of submerged vegetation also influenced Steelhead holding
time. How and where to invest in habitat restoration or enhancement, and design of projects to provide
species benefit, requires more information on specific habitat utilization. The following elements should
be included in coordinated field studies at different areas including the broader meandering reaches
above Colusa and the leveed reaches above Knight's Landing:

- Measurements of abiotic conditions including flow, water temperature, DO, etc.
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- Acoustic tagging of juveniles with specific deployment of receivers to detect holding times in habitat
in selected areas, possibly identified based on high and low survival from whole river studies (Michel
et al., 2015; Notch et al., 2020). These could be conducted in association with active surveys, e.g.,
beach seines or electrofishing, across a wider area (in the absence of listed species) to examine
within river variation.

- Assessments of predation on salmonids using predator gut content by hook and line sampling. This
could be combined with boat-based predator distribution surveys and deployment of MicroPERs to
enable the types of analyses conducted by Michel et al. (2020) to estimate patterns of potential
predation associated with different habitats. Predation could be linked with the detailed utilization
surveys by including the use of predator tag technology (Daniels et al., 2019).

- Surveys of prey availability including drift nets and zooplankton nets (thrown or towed).

This type of coordinated field sampling across diel cycles and seasons can support bioenergetics

modeling for planning and design of habitat restoration as well as provide a foundation for more

detailed modeling, e.g., using IBMs, and potential refinement of transitions in LCMs.

Actively Managed Agricultural Floodplains

Recent experimental studies of food resources (Corline et al., 2017; Katz et al., 2017) point to the
potential benefits of managing the flooding of agricultural fields to provide food and habitat for juvenile
salmonids. Managing inundation of field in different ways has been shown to provide valuable habitat
for waterbirds during periods of limited habitat availability (Sesser et al., 2018). Given the dramatic
reduction in available habitat in the Central Valley for out-migrating juvenile salmonids, as well as the
value of habitat for juveniles in the Yolo Bypass during flooding, studies have explored whether
agricultural areas within floodways can be more actively managed to enhance this benefit. A multiyear
study has been conducted on standard rice and winter wheat fields, adjacent fallow lands, and rice fields
with different harvest practices or other experimental modifications to test fish and food web responses
within different land management scenarios (Sommer et al., in press). The flooded farm fields produced
high levels of biological productivity {(Corline et al., 2017) and fish growth was rapid (Katz et al., 2017).
However, these studies found that flooded fields are not viable rearing habitat unless wild juvenile
salmonids are able to find the fields as well as safely emigrate before drawdown and that avian predator
and temperature refugia may be important features of the management design. Volitional access is a
key issue with locations in proximity to channels that are viable migration corridors, and where egress at
focal points and times does not attract high predator densities, reducing survival. Evaluating the tradeoff
between the potential growth advantage against focused predation risk could be explored through
modeling although additional information is needed to identify how potential risks can be decreased
through design and management. A focused study, in cooperation with landowners and incorporating
different experimental management approaches, would provide additional insight on these tradeoffs
and the potential net benefit to out-migrating juveniles.

Integrated Study #3

Potential additional floodplain access for out-migrating salmonids may occur through modifications to
Tisdale Weir. In 2019, Cordoleani et al. (2020) found four runs of Chinook Salmon were captured during
flood events in either the Butte Sink or Sutter Bypass using seines and fyke nets. This indicates the
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potential importance of these habitats for all four runs of Central Valley Chinook Salmon. The same
study found that both managed wetlands and flooded agricultural habitats provided high growth rates
during the flood event and that high abundance of zooplankton in the off-channel Butte Sink and Sutter
Bypass locations serves as a food resource for the juvenile salmon. Moving from individual studies
towards understanding what can be used in an LCM or other decision support tool requires mechanistic
understanding of the circumstances under which benefits to juveniles are provided and when other
concerns, such as stranding or increased susceptibility to disease as temperatures warm, may dominate.
Moreover, relatively frequent flooding of the Sutter Bypass provides an opportunity to understand how
variations in floodplain inundation influence the benefits gained (Whipple et al., 2017) which could be
used to better plan and design active management of floodplains using structures and managed
inundation.

Integrated Study #3 directly targets the improvement of existing habitat assessment tools that might be
applied to habitat restoration planning and foundational information for improved consideration of
habitats within LCMs. Key elements include:

- Utilize 2-D models and ‘suitability’ approaches to identify areas of the Sutter Bypass that might be
expected to provide high-low quality habitat for juvenile salmon for different flood conditions.
- Focus field sampling during one or more flood events across these gradients in predicted habitat
quality to:
o Document abiotic conditions including water depth, velocity (parameters used in the LCM
and some habitat assessment tools), contaminant loading, and temperature
o Survey fishes and prey {e.g., following methods used in Cordoleani et al., 2020) across areas
of high-low quality. Growth of non-listed juveniles can be documented using caged fish
(Jeffres et al., 2008) or otolith studies (Limm & Marchetti, 2009)
o Assess predation potential using PER approaches for nekton and cameras to document
potential avian predation
o If plausible, given the unpredictable nature of Bypass flooding, deploy receivers and use
acoustically tagged fish to determine survival in segments of the floodplain characterized by
high vs. low quality
- Utilize field data to consider whether gradients in the initial modeled quality assessment captured
measured patterns of utilization prey availability, growth, potential predation, and whether abiotic
conditions were likely to result in disease (see Box 2).

Laboratory studies or additional bioenergetics modeling could also be used to assess potential for
growth across the gradients of conditions found in the field. Initial field campaigns could be more
broadly based, with the results being used to design more detailed components in subsequent flood
events, e.g., the addition of sentinel studies of potential pathogen effects. Known spatial gradients not
related to the abiotic factors should also be considered in field sampling design. For example, Cordoleani
et al. {2020) noted lateral banding from west to east within the Sutter Bypass associated with the mixing
of different source waters entering the Bypass. This Integrated Study could also be paired with Science
Activity #21 (see above) to determine the overall impact of the floodplain passage on survival.

Directly linking field studies with modeling and engaging both field scientists and modeling experts in
the design of the study can help ensure that the findings can ultimately be incorporated into models to
support SDM and other decision-making processes. This type of integration of field information on
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growth and survival, with inundation information, into models was used in the Yolo Bypass Salmonid
Habitat Restoration and Fish Passage Project EIR/EIS to support evaluation of the trade-off between the
risk of mortality by rearing for an extended period in Yolo Bypass to gain greater size versus the benefit
of greater survival at later life stages associated with extended rearing and growth in the Yolo Bypass
(Hinkelman et al., 2017). Using the Integrated Study to explore the role of floodplain structure and
complexity providing shelter to rearing juveniles from piscivorous fishes and birds, in the Sutter Bypass,
would also support future adaptive management of the system (Tompkins et al., 2017).

Understand Recommendations: Rearing-Out Migrating Juveniles - RBDD to Verona
# | Type Science Activity Management Relevance
Improved understanding - Evaluate the
Support science to understand the effects of the new management action
99 Focused effects of the spring pulse flow action under varying water year conditions,
Study including during drier conditions than thus supporting evaluation of tradeoffs
those identified in the Biological Opinion. | among water management benefits and
impacts for different runs of salmon.
Plan and conduct coordinated field Improved understanding - Support for
sampling to identify patterns of habitat bioenergetics modeling for planning
use within the mainstem Sacramento, and design of habitat restoration and
53 Focused including the broader meandering flow management actions.

Study reaches above Colusa and the leveed Improved prediction - Provision of
reaches above Knight’s Landing, and information to apply/refine decision
assessment of predation potential and support tools, e.g., use of IBMs,
prey availability. refinement of transitions in LCMs.

Plan and conduct experimental studies of

the effects of actively-managed Increased detection — Focused

agricultural floodplain utilization on out- | monitoring of juvenile salmonid

migrating salmonids including potential utilization of actively-managed
94 Focused for avian predation, channelized and agricultural floodplain.

Study managed floodplain-mainstem egress on | Improved understanding - ldentification
subsequent predation, and tradeoffs of the potential benefits and risks to
between enhanced growth and delays in | salmonids of actively managed access
outmigration associated with extended to/use of agricultural floodplains.
durations of floodplain access.

. .| Increased detection — Focused
Collaboratively plan and conduct a multi- . . . .
monitoring of juvenile salmonid
year Integrated Study to understand how e . .
L . . . utilization of passively inundated
variations in passive inundation of the .
. ) floodplains.
Sutter Bypass influences the benefits . .
. . . . , Increased understanding - Evaluation of
gained, including model simulations of ) . .
Integrated . . . the benefits and risks of passive access

25 habitat quality, surveys of habitat . . . .

Study e . . to floodplain habitats to juvenile

utilization and potential for predation
. . . salmon.
and disease, juvenile growth rates, and - .
. . Improved prediction - Information to
data to support improved modeling of ) i
. . support the refinement of predictive
habitat quality. . .
tools for supporting floodplain
management decisions.
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System-Level Assessment

There are several areas where the Partnership could benefit from information which also serves a wider
set of interests in relation to Central Valley Chinook Salmon and Steelhead that are not focused on a
specific life stage. Some have been discussed previously (Box 2) and others described here include
synthesis activities which cross life stages or issues to contribute to shared learning by the Members.

Ongoing Data Needs

Otolith studies have proved useful in identifying the size of individuals during out-migration from
tributaries, time- and size-selective mortality along the migratory corridor, and rearing in non-natal
habitats (Phillis et al., 2018; Sturrock et al., 2015, 2020). Johnson et al. (2017) pointed to the need for
annually collecting otoliths to quantify survival and relative contributions of different rearing strategies.
This effort has been piloted as part of the SAIL projects (Johnson et al. 2017) to improve the monitoring
program and measure viability metrics. The work is ongoing, and discussions indicate it is proving useful
to Members of the Partnership. Sustaining this effort will underpin the work of the Partnership as well
as that of others.

The ways in which management actions potentially influence Steelhead is in some part dependent on
whether fish are anadromous or resident. The relationship between anadromous and resident Steelhead
is poorly understood. Further sampling and analysis of scales described in the California Department of
the Fish and Wildlife Steelhead Monitoring Plan could be used to identify whether fish have migrated to
the ocean. In addition, recent studies have identified the chromosome Omy5 in a genomic region
strongly associated with the prevalence of resident or anadromous life history traits in coastal California
Steelhead populations {Pearse et al., 2014), and these have been used to identify life history patterns in
other systems (Abadia-Cardoso et al., 2016; Apgar et al., 2017). Further application of these techniques
will provide context for Steelhead response to management actions throughout the system.

Brood Year Assessments

The BY2013 assessment for Winter-run (Israel et al., 2015) provides a useful example of how monitoring
data and other information can be collaboratively drawn into an evaluative framework to provide a
transparent appraisal of species response to ambient conditions and management actions. The BY2013
report was drought focused, and since its compilation, adjustments have been made in some aspects of
data collection, e.g., genetic testing to correct for length-at-date criteria and misassignment of winter-
run as spring-run. In addition, it was for a single run, and as the report notes, the species of greatest
concern may not be a good conservation surrogate for all species.

The focus should be on documenting what happened, with comparison to model predictions if available,
and statistical analysis across years if data are adequate. Metrics to be tracked could include: number of
spawners; prespawn mortality; number for broodstock; redd distribution including information on
dewatering; estimated egg to fry survival {using multiple approaches/models); timing and size
distribution of juvenile passage at RBDD, Tisdale, and Knights Landing {(and any other available points in
the system); timing of movement and size distribution past Chipps Island; and estimated duration of
rearing/speed of emigration through parts of the system. Discussion or inference in relation to causality
can be included and may require the inclusion of alternative interpretations of cause-effect. Limitations
of the data or assumptions in analysis should be clearly documented.
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Useful aspects of the BY2013 assessment which should be carried forward with support of the
Partnership include:

- Afocus on the environmental conditions, management actions, and operational events in
relation to species freshwater and estuarine life stages including the specifics of management
actions, especially those that vary in character from year to year.

- Comparison of data to the previous 5 years.

- ldentification of science needs or monitoring gaps which, if filled, could improve future assessments.

An assessment for BY2019 is presently being undertaken by the Partnership and may utilize different
approaches from those proposed here. Key features of such assessments should stay consistent to
provide an ongoing way of tracking system change, but new approaches may be beneficial to the
Partnership and may override the facets discussed here.

Synthesis

While the findings of individual scientific endeavors provide valuable information, synthesis across
studies or management actions can be an effective mechanism for greater insight into system dynamics.
Synthesis can integrate not only the findings of work conducted under this Plan but other relevant
scientific developments on the Sacramento River and beyond. Conceptual models are often seen as
synthesis tools for capturing current knowledge in a structured manner {e.g., Windell et al., 2017), and
numerical models can play a similar role if they are routinely updated as knowledge develops. However,
reports and papers are one of the most common and accessible synthesis products.

Over a number of years, and in support of SDM, a series of reports could be produced for: key issues
such as egg to fry survival or the benefits of floodplain inundation, important locations (e.g., the Sutter
Bypass), and individual life stages or transitions (e.g., to collectively assess new developments such as
those proposed in this Plan). The brood year assessments discussed above are one example and, given
the extensive activity on habitat restoration in the Sacramento and continued investments, a synthesis
of the effectiveness if restoration projects on the Upper Sacramento would be of value. Others include
benchmark scientific reviews such as those commissioned by the Delta Science Program for the State of
Bay Delta Science series, e.g., Perry et al. (2016). identifying and prioritizing synthesis efforts requires
the articulation of management needs and concerns, the availability of appropriate data and
information, and the interest of scientists. The Partnership has the ability access or develop all of these
and use synthesis to progressively show how shared learning can support the management of system.

Recommendations: System-Level Assessment
# | Type Science Activity | Management Relevance
Increased detection — Identification and
collection of genetic markers for anadromy
in Steelhead.
Improved understanding - Consideration of
the effects of management actions on
anadromous vs. resident Steelhead.

Targeted Ensure routine collection of
26 | Data genetic markers for anadromy in
Collection | Steelhead.
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Recommendations: System-Level Assessment

Type Science Activity Management Relevance
Increased detection — Collection of
. . samples/data to support assessment of
Ensure routine collection of . - . .
Targeted . habitat utilization using otoliths {or scales for
57 | Data otoliths (or scales for steelhead) Steelhead).
. for assessment of habitat . e
Collection e Improved understanding - Quantification of
utilization. . . g
survival and relative contributions of
different rearing strategies.
Increased detection — Collection of
Targeted | Ensure routine collection of data samples/data to support assessment of the
28 | Data needed to assess the effects of effects of pathogens.
Collection | pathogens. Improved understanding - Establish the role
of disease influencing salmonid populations.
Improved understanding - Ongoing
29 | Synthesis Routinely develop summary brood | transparent appraisal of species response to
year assessments. ambient conditions and management
actions.
Develop a synthesis report on the
effectiveness of restoration
projects in the Upper Sacramento | Improved understanding — Provide accessible
30 | Synthesis based on monitoring and other information on the field-verified benefits of
available data, including any habitat restoration approaches, to support
lessons learned in relation to planning and design of future projects.
project evaluation, monitoring or
implementation.
Improved understanding - Periodic
evaluation of scientific progress, effects of
31 | Synthesis Identify, prioritize, and conduct management actions, and change in the
additional synthesis efforts. system providing context for management
actions and enabling the development of
new science questions.
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Potential for Collaboration

Existing work by a number of organizations was leveraged in identifying the scientific activities included
in this Plan. The array of ongoing science spearheaded by these organizations is impressive and it
provides an opportunity for the Partnership to move forward with the science activities recommended
here using a collaborative approach. There are common science interests between the Partnership and
the Science Integration Team (SIT) for the Central Valley Project Improvement Act, the Collaborative
Science and Adaptive Management Program, and the Central Valley Salmon Habitat Partnership, for
example. Each of these groups has a different mission from the Partnership but is using science to
inform their work. The SIT is planning for restoration and research charters for the next five years, and
the Collaborative Adaptive Management Team is developing a Coordinated Salmon Science Plan (CSSP)
to be completed in 2020. While the details are still in development several common topics appear to be

emerging:

- How habitat improvements benefit rearing and out-migrating juveniles is an area addressed by
several of the recommended science activities. The SIT recognizes the need for information on
whether juvenile habitat improvements in lower-mid and lower Sacramento River would result in
increased survival, and the CSSP is interested in prey availability for juvenile salmonids across
different habitats.

- Survival of fishes as they move through the system is an area where acoustic tagging has provided
substantial information, and additional science activities are identified in this Plan to make use of
this technology and also to detect patterns of predator abundance and whether they consume
juvenile salmonids. The CCSP deems science to quantify predation mortality beneficial, and the SIT
can benefit from additional survival information for use in its decision support models.

In addition, within areas of the Partnership’s interest area, there are opportunities to work together, for
instance on spawning and rearing habitat in the Upper River, documenting anadromy in Steelhead (both
of interest to the SIT), and active management of agricultural ‘floodplain’ habitats (of interest to CSSP).
Other organizations working in the Central Valley are also interested in additional science information
that can help predict, detect, and understand the effects of management actions.

The Partnership is founded on resolving challenges through science and engages managers directly in
scientific discussion, helping them to better use new information. Some of the science activities
identified in this Plan are relevant beyond the mainstem Sacramento River, and the Partnership may as
lead or support the work of others. It is beyond the scope of this Plan to determine those roles, and how
collaborative science work should move forward. Rather, providing a list of recommended activities, and
the management information to be provided, can serve as a focus for collaboration on specific topics or
studies, leveraging skills, resources, and knowledge of many.
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Appendix A. Overview of Action-Effects Linkages

The magnitude of the expected benefits of management actions (green) and potential negative effects {orange) will depend on ambient conditions and the way in which the action is implemented.

Potential Effect

Action Habitat Physical Conditions Species Response |
. . . Food | Avail. Summ. Pred- | Egg Migration | Life hist. Food Recruit-
2013 Biological Opinion prod. | /access | Refuge | Flow | Temp DO | ation | survival | survival diversity | Health | access | Fecund. | Growth | ment

Seasonal Operation

Winter Minimum Flow

Spring Base Flow

Summer CWP Tiers 1-3

Fall and Winter Refill and Redd Maintenance

Operation of Shasta Dam Raise

Rice Decomposition Smoothing

Spring Pulse Flow

Spring Management of Spawning Locations

Cold Water Pool
Management

Temperature Modeling Platform

Shasta TCD Perf. Eval.

Battle Creek Restoration and Reintroduction

Lower Intakes nr. Wilkins Slough

Spawning and
Rearing Habitat
Restoration

Spawning Gravel Injection

Side Channel Habitat Restoration

Small Screen Program

Knights Landing Outfall Gates

Summer CWP
Management: Tiers
38&4

Winter run conservation hatchery

Adult rescue

Juvenile trap and haul

Voluntary Agreements (Preliminary)

Gravel Augmentation

in Channel Habitat

Riparian Habitat

Side Channel Habitat Restoration

Floodplain Habitat

Managed floodplain for food production
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Appendix B. Summary Table of Recommended Science Activities

environmental conditions

Activity | Activity Report Recommended Science Management Relevance
Number | Type Section Activity 8
Improved prediction - Extension of the
Egg to Fry Support the collaborative CE_QUAL_.WZ modellrlg of-Shasta Lake
. and Keswick Reservoir to include
. Emergence — | model improvement work of . . -
1 Modeling . . appropriate river models, creating a
Keswick Dam | the Temperature Modeling . . .
. . linked modeling framework to improve
to RBDD Technical Committee - .
model predictions that assist resource
managers.
Increased detection — Greater resolution
of water temperature data above Shasta
Egg to Fry Pilot monitoring of input Dam.
Targeted L .
5 Data Emergence — | stream and local meteorology | improved prediction - Data to validate or
Collection Keswick Dam | in the Shasta, McCloud, and refine model inputs and the better
to RBDD Pit River arms of Shasta Lake | incorporate the role of meteorological
conditions on thermal regime of Shasta
Lake and tributary inflows.
Increased detection - Greater resolution
. . of water temperature and density data
Increase vertical resolution for oy
Egg to Fry e within Lake Shasta.
Targeted temperature profiling in Lake L
Emergence — . Lo Improved predictions - Improved
3 Data . Shasta especially in mid-to- o . -
Collection Keswick Dam late summer during drier characterization of density gradients
to RBDD g that could influence the ways in which
years )
water moves through the various gated
structures.
Conduct velocity surveys to Increased detection - Greater resolution
assess dynamics around TCD of water velocity dynamics around the
Egg to Fry gates operating individually TCD gates.
Targeted . L
4 Data Emergence — | and for blending, and surveys | Improved predictions - Improved
Collection Keswick Dam | throughout the TCD operating | characterization of local dynamics of
to RBDD season to assess how the withdrawal zones for TCD gates
dynamics change as the TCD is | operating individually or for blending,
operated over time. under varying seasonal conditions.
Increased detection — Additional data to
Supplement existing carcass support escapement and fecundity
Egg to Fry and redd surveys with estimates.
Targeted . . .
5 Data Emergence — | enhanced boat and in-water Improved understanding - Evaluation of
. Keswick Dam | surveys, potentially focused critical assumptions that may bias
Collection e s .
to RBDD on specific areas or routine field surveys and thus impact

management actions reliant on the
survey data.
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Activity | Activity Report Recommended Science
. . . Management Relevance
Number | Type Section Activity
Collaboratively plan and
conduct a multi-year
Integrated Study to
& Y . Improved understanding - Evaluation of
understand how river-scale . .
. how river-scale management actions,
Egg to Fry management actions translate | . | . N
individually and in combination, that
Integrated | Emergence — | down to the scale of the redd,
6 . . . alter flow, temperature, DO, and
Study Keswick Dam | e.g., detailed field
substrate translate down to the scale of
to RBDD measurement and model . -
. . . the redd and influence redd-specific egg-
simulations of physical .
s . to-fry survival.
conditions, surveys, and field
and laboratory experiments to
assess biotic response.
Improved prediction — Promote models
that support planning and evaluation of
Rearing-Out Identify, refine, and test habitat restoration projects by
Migrating suitable bioenergetics models | accounting for how changes in thermal
7 Modeling | Juveniles — for use in conjunction with regime, flow conditions, and food
Keswick Dam | flow models of in-channel and | availability affect fish growth.
to RBDD off-channel habitats. Information on the potential effects of
different flow management decisions on
rearing habitat.
Document the consequences
of flow management, i.e,, the
) sement, 1., Increased detection - Refined
. magnitude of minimum flows | . . . . .
Rearing-Out information on habitat use by juveniles.
. . or the rate of flow decrease, . .
Targeted Migrating e . Improved understanding - Potential
. on utilization of in-stream . - .
8 Data Juveniles — . . . identification of thresholds in
. . rearing habitat (potentially . . .
Collection | Keswick Dam . . environment-use relationships to
expanding on stranding . . . -
to RBDD . . improve planning and design of habitat
surveys and restoration site . .
. . . restoration projects.
surveys) including sampling as
flows decline.
. i d detection - | d
Document the relative hncreciis'e . etection - improve . .
L identification of the response of juvenile
. abundance and distribution of .
Rearing-Out . . passage to flow management, i.e.,
Targeted Migratin potential predators in the redation as a potential source of non
& & . & river above RBDD and the P P .
9 Data Juveniles — . . temperature mortality.
. . types of in-channel habitats .
Collection | Keswick Dam . . . Improved understanding - Support
with which they are associated . . . .
to RBDD . . planning and implementation of projects
with varying flows and . . .
. . that seek to improve in-channel rearing
environmental conditions. .
habitats.
Assess the role of pathogens
Rearing-Out and disease through targeted | Increased detection - Increased
Targeted Migrating sampling of intestinal tract appreciation of the conditions under
10 Data Juveniles — samples from carcasses, and which pathogens and disease may
Collection | Keswick Dam | evaluation of how changes in influence the effectiveness of
to RBDD flow conditions could disrupt management actions.

polychaete habitat.
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Activity | Activity Report Recommended Science
. . . Management Relevance
Number | Type Section Activity
Increased detection - Increased
fid i -to-f ival
Rearing-Out Plan, support, and implement con. Iaence In egg-to-iry surviva
. - estimates.
Migrating a structured approach for Improved understanding - Evaluation of
11 Analysis Juveniles —- efficiency tests at RBDD RST p . g .
. . critical assumptions that may bias
Keswick Dam | across run/size, flow routine field surveys and thus impact
to RBDD conditions, etc. . y . P
management actions reliant on the
survey data.
Rearing-Out Analyze existing RBDD juvenile
Migrating monitoring data to assess the | Improved understanding - Validate
12 Analysis Juveniles — relationship between flow and | current approaches to imputing data
Keswick Dam | environmental conditions and | when conditions prevent RST operation.
to RBDD fish passage.
Improved understanding - Evaluation of
Rearing-Out Continue exploration of how ma.na'gement a.ctlons that. |r.\fluence
. . spawn timing, location, and origin
Migrating parentage-based tag methods . .
. . . . (hatchery or wild) affect reproductive
13 Analysis Juveniles — (PBT) to provide information
. . success.
Keswick Dam | on the reproductive success of - .
. Improved predictions - Potential
to RBDD individual spawners. . .
refinement of egg-to-fry survival
estimates.
Plan and conduct a focused
study to understand predator
distribution and predation in
different environments of the
Rearing-Out river under varying flows and . ‘
. . seasonal temperature Improved understanding - Evaluation of
Migrating fs . . . . .
14 Focused Juveniles — condition potentially including | when and where predation mortality of
Study . gut analysis of predators, salmonids can impact the success of
Keswick Dam . . .
to RBDD predation activity, and management actions.

tracking predator movements
with changing environmental
conditions, including those
associated with management
actions.
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Activity | Activity Report Recommended Science
. . . Management Relevance
Number | Type Section Activity
Collaboratively plan and
conduct a multi-year
Integrated Study to
derstand h d
on er.s an OW. mane.';\g.e Improved understanding — Assessment
flows interact with existing . .
. of factors influencing fry growth and
. and newly restored habitat . -
Rearing-Out . . predation, and the role of physical
) - features to benefit rearing fry, - . .
Migrating . . . . stream conditions including those
Integrated . including detailed field .
15 Juveniles — influenced by flow management.
Study . measurement and model .
Keswick Dam simulations of phvsical Improved prediction — Incorporate
to RBDD .\ Phy understanding of factors into the
conditions, and surveys of . . .
. e planning and design of habitat
habitat utilization by fry and > .
. restoration management actions.
potential predators, growth
rates (non-listed species), and
prevalence and potential
infection rates for C. shasta.
Improved prediction - Improved planning
Rearing-Out Identify, refine, and test and evaluation of habitat restoration
Migrating suitable bioenergetics models | and flow management actions by
16 Modeling | Juveniles - for use in conjunction with allowing planning and design to better
RBDD to flow models of in-channel and | account for how changes in thermal
Verona floodplain habitats. regime, flow conditions, and food
availability affect fish growth.
Foster communication and
information sharing to support
the ongoing development of
the Spring-run LCM.
. € Prmg run Improved prediction - Ensure that the
Rearing-Out Identify additional data or . .
. - Spring-run LCM appropriately reflects
Migrating research needed to .
. . . the role of management actions that
17 Modeling | Juveniles - appropriately reflect the role . . .
. change conditions in the mainstem
RBDD to of the mainstem Sacramento
. e Sacramento and thus support future
Verona River conditions and . .
. . management decision making.
management actions in the
model, such that it could
eventually be used to assess
tradeoffs and support SDM.
C t t
onvene an expert grop to Increased detection - Data to provide an
evaluate the need for .
. o ) . overall assessment of how ambient
Rearing-Out additional juvenile passage s - .
. . oo . conditions and management actions in
Migrating monitoring locations on the . . .
. . . .. | the Sacramento influence outmigration
18 Analysis Juveniles - mainstem Sacramento River in (including passage through Sutter
RBDD to relation to other potential Bypass) gp & &
Verona approaches, e.g., additional ypass).

measurement of survival,
modeling.

Improved prediction - Support for
refined JPE estimates.
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Activity | Activity Report Recommended Science Management Relevance
Number | Type Section Activity 8
. Increased detection — Provide greater
. Strategically plan and conduct . . e
Rearing-Out resolution of river reach-specific
. . boat-based surveys of .
Targeted Migrating . . predator densities.
. predators to identify how .
19 Data Juveniles - Improved understanding - Support for
. predator abundance and . . . .
Collection | RBDD to L planning and implementation of projects
distribution changes through . . .
Verona . . that seek to improve in-channel rearing
different reaches of the river. .
habitats
Strategically plan and conduct
data collection campaigns to
identify patterns of Increased detection - Improved
Rearing-Out abundance of drift insects and | background data for planning
Targeted | Migrating zooplankton in association restoration projects. Specifically,
20 Data Juveniles - with habitat features such as baseline data for future examination of
Collection | RBDD to side channels, bars, bank the effects of management actions that
Verona slopes, etc. Consider seek to increase food resources for
extending data collection to salmonids.
floodplains during periods of
inundation.
Conduct a series of paired
releases of tagged hatchery
Rearing-Out flShilntO theISutter Bypass ' _
. . during flooding and the Increased detection - Documentation of
Targeted Migrating . . . . .
. adjacent Sacramento River, to | the potential benefits of floodplain
21 Data Juveniles - detect whether passage assage on survival or outmitgratin
Collection | RBDD to P & p & & &
through the Sutter Bypass fish.
Verona . .
increases survival for
outmigrating juvenile
salmonids
Rearine-Out Support science to understand | Improved understanding - Evaluate the
Mi ratign the effects of the spring pulse | effects of the new management action
29 Focused Juvgenilesg— flow action including during under varying water year conditions,
Study RBDD to drier conditions than those thus supporting evaluation of tradeoffs
Verona identified in the Biological among water management benefits and
Opinion. impacts for different runs of salmon.
Plan and conduct coordinated
field sampling to identify Improved understanding - Support for
. patterns of habitat use within | bioenergetics modeling for planning and
Rearing-Out . . . .
. : the mainstem Sacramento, design of habitat restoration and flow
Migrating . . :
Focused . including the broader management actions.
23 Juveniles - . . -
Study RBDD to meandering reaches above Improved prediction - Provision of
Verona Colusa and the leveed reaches | information to apply/refine decision

above Knight’s Landing, and
assessment of predation
potential and prey availability

support tools, e.g., use of IBMs,
refinement of transitions in LCMs.
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Activity | Activity Report Recommended Science
. . . Management Relevance
Number | Type Section Activity
Plan and conduct
experimental studies of the
effects of actively-managed
agricultural floodplain
g' - P . . Increased detection — Focused
utilization on outmigrating o . . .
. - . . monitoring of juvenile salmonid

Rearing-Out salmonids including potential e .

. - . . utilization of actively-managed

Migrating for avian predation, . .

Focused . . agricultural floodplain.
24 Juveniles - channelized and managed . I
Study . . Improved understanding - Identification

RBDD to floodplain-mainstem egress . ) .

. of the potential benefits and risks to

Verona on subsequent predation, and . .

salmonids of actively managed access

tradeoffs between enhanced . .

. to/use of agricultural floodplains.
growth and delays in
outmigration associated with
extended durations of
floodplain access.
Collaboratively plan and
conduct a multi-year Increased detection — Focused
Integrated Study to monitoring of juvenile salmonid
understand how variations in utilization of passively inundated

. passive inundation of the floodplains. Increased understanding of

Rearing-Out . . .

. - Sutter Bypass influences the the Increased understanding - Evaluation

Migrating . . . . . . .

Integrated . benefits gained, including of the benefits and risks of passive
25 Juveniles - . . . . . . .
Study RBDD to model simulations of habitat access to floodplain habitats to juvenile
quality, surveys of habitat salmon.

Verona e s . _ .
utilization and potential for Improved prediction - Information to
predation and disease, support the refinement of predictive
juvenile growth rates, and tools for supporting floodplain
data to support improved management decisions.
modeling of habitat quality.

Increased detection — Identification and
. . llecti f ti kers fi
Targeted Ensure routine collection of corec |on(? genetic markers for
System-Level . anadromy in Steelhead.
26 Data genetic markers for anadromy ) . .
. Assessment ) Improved understanding - Consideration
Collection in Steelhead. .
of the effects of management actions on
anadromous vs. resident Steelhead.
Increased detection — Collection of
. . les/data t t t of
Ensure routine collection of sam'p es/ .é @ .o suppor ass.essmen ©
Targeted . habitat utilization using otoliths (or
System-Level | otoliths (or scales for
27 Data scales for Steelhead).
. Assessment Steelhead) for assessment of . e
Collection . S Improved understanding - Quantification
habitat utilization. . . I
of survival and relative contributions of
different rearing strategies.
Increased detection — Collection of
. . les/data t t t of
Targeted Ensure routine collection of samples/data to support assessment o
System-Level the effects of pathogens.
28 Data data needed to assess the . .
. Assessment Improved understanding - Establish the
Collection effects of pathogens.

role of disease influencing salmonid
populations.
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Activity | Activity Report Recommended Science
. . . Management Relevance
Number | Type Section Activity
Improved understanding - Ongoing
. System-Level | Routinely develop summary transparent appraisal of species
29 Synthesis . o
Assessment brood year assessments response to ambient conditions and
management actions.
Develop a synthesis report on
the effectiveness of
restoration projects in the Improved understanding — Provide
Svstem-Level Upper Sacramento based on accessible information on the field-
30 Synthesis Y monitoring and other verified benefits of habitat restoration
Assessment . . . .
available data, including any approaches, to support planning and
lessons learned in relation to design of future projects.
project evaluation, monitoring
or implementation.
Improved understanding - Periodic
e tene | e otz ng | exnonofsrti g e
31 Synthesis ¥ conduct additional synthesis & ! g

Assessment

efforts

the system providing context for
management actions and enabling the
development of new science questions.
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From: Spranza, John [John.Spranza@hdrinc.com]

Sent: 11/6/2020 8:25:41 AM

To: Bovd, lan@Wildlife [lan.Boyd@Wildlife.ca.gov]; Davis-Fadtke, Kristal@Wildlife [Kristal.Davis-
Fadtke@wildlife.ca.gov]; Hassrick, Jason (Jason.Hassrick@icf.com) [Jason.Hassrick@icf.com]; Torres, Juan@Wildlife
[Juan.Torres@wildlife.ca.gov]; Jim Lecky {jim.Lecky@icf.com) [jim.Lecky@icf.com]; Hendrick, Mike
(Mike.Hendrick@icf.com) [Mike.Hendrick@icf.com]; Monique Briard (monique.briard@icf.com)
[monique.briard@icf.com]; Alicia Forsythe [aforsythe@sitesproject.org]; andrew.huneycutt@wildlife.ca.gov; Seapy,
Briana@Wildlife [Briana.Seapy@Wildlife.ca.gov]; Anwar, Mohammed(Shahid)@Wildlife
[Mohammed.Anwar@Wildlife.ca.gov]

Subject: Sites 5737 follow up

Attachments: USGS stream gage data for Stone Corral Creek.xIsx; NODOS fish survery Appendix D.PDF; Richter et al 201 1.pdf;
Revised EIR_EIS Project Description Summary from 02-03A_rev10052020.pdf

Good Morning,
Attached are the CDFG NODOS report on fish surveys, the Richter et al. paper, and an excel file with daily mean flows
and annual peak flows taken from the USGS web site for the Stone Corral Creek gage. A link to the USGS web site for the

Stone Corral Creek gauge is below.

hitps:/fnwis.waterdata.uses.govica/nwis/dy/ Tsite no=11380687 2 %asency cd=USGS&ampreferred modulessw

Also included are a project description summary and an excerpt from the draft feasibility study that briefly discusses the
facilities for providing water back into each creek. As you can see we are at a conceptual design level for these, and hope
to use our meetings to firm up the releases and flow regime. | am looking for some graphics for each dam and will send
those when | find them.

Sites Dam Environmental Water Outlet (Sites Dam = Stone Corral, Golden Gate Dam = Funks Creek)

Environmental water releases at Sites Dam to Stone Corral Creek would be made through facilities incorporated into the
construction diversion tunnel on the left abutment of the dam. The permanent outlet at Sites Dam would be designed to
release creek flows to meet environmental mitigation requirements from regulating agencies. For feasibility design, a
maximum release rate of 200 cfs is assumed.

Golden Gate Dam Environmental Water Outlet
Environmental water releases would begin at the Inlet/Outlet {I/0O) tunnel manifold and then travels about 2,800 feet
north to the Funks Creek discharge point.

Please let me know if you have any questions or would like additional information.

S e B
ot ¥

HDR

2378 Galewsy Oaks Drive, Sulle 200
Sactamerio, CA BE833

D O6870.8858 M B18.840.2487
john.spranza@hdrinc.com
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Appendix D: Fish Survey Summary

Fish Survey Summary

Introduction

In late 1997, the Department of Water Resources began a two-vear
reconnaissance level study of North of the Delta Offstream Storage authorized by
Proposition 204—the Safe, Clean, Reliable Water Supply Act approved by voters
in 1996. In early 1999, CALFED consolidated all storage investigations under a
comprehensive program called Integrated Storage Invesmoamons “The Notth of
the Delta Offstream Storage Invest:gamon was mcorporated into one of seven ISI
program elements. /

The North of the Delta Offstream Storage Investigation conrinues
engineering, economic, and environmental impact analyses to determine the
feasibility of four north of the Delra storage projects. The four potential
alrernatives are Sites Reservoir, Colusa Project, Thomes-Newville Project, and
Red Bank Project (Figure 1). Phase I, currently underway, includes preliminary
field surveys of environmental resources and extensive field surveys of cultural
resources, geological, seismic and foundation studies, and an engineering
feasibility evaluamon Phase IT will start when CALFED’s Record ofDecxsxon
and Certification for the Programmatic EIR/EIS is completed and if north of
Delra offstream storage is consistent with CALFED’s preferred program
alternative. Phase IT will include completion of necessary fish and wildlife
surveys, evaluations of potential mitigation sites, preparation of project-specific
environmental documentation, final project feasibility reports, and the
acquisition of permits necessary for implementarion.

Under Phase [, the Department of Fish and Game conducted studies of fish
and wildlife resources in each project area. This appendix summarizes studies of
fish in the triburaries that flow through each of the four proposed project areas.
The informartion gathered will be used to describe impacts on fish resources
during the pianmno process. Fishery studies conducted for the Sacramento River
will be summarized in a separate report.
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North of the Delta Offstream Storage investigation

Contract with DFG

DFG initiated fish studies in 1997. Studies were conducted to develop dara
adequate to meet the needs of the U.S. Fish and Wildlife Service, National
Marine Fisheries Service, and DFG consultations as required by endangered
species legislation. Past studies were also reviewed and evaluarted as parr of this
effort.

Report Organization and Content

Results and discussions of findings in past fishery studies and recently
conducted surveys of fishery resources in the four proposed project areas are
included in this appendix. The general procedure for commonly used fish
surveys are outlined, with specific sampling darta and results discussed in
respective sections for each proposed project area.

Methodology

At the proposed project sites, fish surveys were conducted by diving,
seining, fyke netting, and/or electrofishing. These methods were used to collect
data on occurrence and relative abundance of species of fish. This section
discusses general procedures for these methods. Derails of surveys and results for
each site are discussed in the respective sections.

Diving
Fish were observed in deep pools by divers wearing faceplates. Fish species
were identified and numbers of each species observed were recorded. Diving was

used as a sampling technique when pools were too big or deep for other sampling
methods.

Seining

A seine is used to collect fish for sampling data. Three different seines
varying in size were used depending on the size of the pool. The largest seine was
60 feet long, 5 feet high, with a mesh size of one-quarter inch and a 7-foot-by -7-
foot pocker. A medium sized seine was 29 feet long, 6 feet high, with a mesh size
of one-quarter inch and a pocker size of 7 feet by 5 feet. The third seine, used
only for small pools and ponds, was 12 feet long, 4 feet high, with a mesh size of
one-quarter inch and a 7-foot-by-5-foot pocket. A seine was brought around
from one edge of the pool to the other. To prevent fish from escaping, a barrier

net was strerched across the creek upstream and downstream from the pool tobe

seined. Caprured specimens were stored in a bucker of water until they could be
examined. Specimens were identified and the first 20 of each species were
measured for fork length to the nearest millimeter and then released
downstream. The seine was pulled a rotal of three times at each site.
Representative specimens were cither preserved or photographed for positive
identification.
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Appendix D: Fish Survey Summary

Fyke Nets

Fish caprured in fyke nets were measured for fork length to the nearest
millimerer and weighed by water displacement to the nearest gram. No estimates
of abundance were done for fish caught in fyke nets. Therefore, these fish were
not included in the relative abundance tables.

Electrofishing

Electrofishing was done with a Smith-Root Type VII electroshocker.
Sections of creek varying from 33 to 138 feet were nerted off, upstream and
downstream. With a backpack electroshocker, DFG biologists waded into the
stream starting from the upstream net and moved downstream. The anode of the
electrofisher was inserted into likely fish habitar. The stunned fish were then
collected into buckets, measured for fork length to the nearest millimerer for the
first 20 of each species, and then a plus count was taken. Fish were weighed using
warer displacement to the nearest gram. The surface area of each station was
calculated in square feet and then converted to square millimeters for fish density
analysis. The resulting relative abundance was converted to and reported in fish
per square vard.

Red Bank Project Fish Studies

This section describes the results of current and past fish studies conducred
on Red Bank, South Fork Cottonwood, and Cottonwood Creeks, the major
tributaries of the Red Bank Project area (Figure 2). Past studies date to 1969 and
contain the reconnaissance-level fish and wildlife evaluation of Sacramento
Valley alternative west side conveyance routes prepared by DFG (Smith and Van
Woert 1969). Other studies reviewed include reports prepared by DFG and
DWRin 1972, 1975, 1985, and 1987 (Haley and Van Woert 1972, Bill et al.
1975, Brown et al. 1985, Smith 1987).

R
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North of the Delta Offstream Storage Investigation

Figure 2. Cottonwood Creek System and the Red Bank Project

I

o
Z
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Red Bank Creek Fish Resources

DFG Biologists sampled fish in Red Bank Creek within the footprint of the

‘Schoenfield Reservoir in 1998. Data were collected at 28 stations. In summer

1998, seining was done at 16 stations dispersed on Red Bank Creek and its

tributaries, Dry and Grizzly Creeks. Twelve stations were sampled on Red Bank
reck by electrofishing in October and November 1998

Nongame Fish

Four species of nongame fish were observed (Table 1). The most common
fish found were California roach (0.588 fish/yd’) and
chramemo pll\f’ minnow (0.158 fish/vd") (Tabl

e?2).
Resident Game Fish

[n 1998, DFG biologists observed four species of resident game fish in Red
Bank Creek (Table 3). The most common resident game fish were largemouth
bass (0.009 fish/vd®) and bluegill (0.001 fish/yd®) (Table 4)

Steelhead

Also in 1998, DFG biologists found juvenile steelhead in the footprint of

the proposed Schoenfield Reservoir in Red Bank by electrofishing and estimarted
density to be 0.002 fish/vd”. Steelhead were found in two of 28 stations sampled.
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Table 1. Nongame Fish Observed in the Red Bank and

Cottonwood Creeks

Cottonwood

Speckled dace
Threespine stickleback

Rhinichthys osculus
Gasterosteus aculeatus

Common Name Scientific Name Red Bank
Creek (1976) . Creek (1998)
California roach Hesperoleucus symmetricus X X
Carp Cyprinus carpio X
Golden shiner Notemigonus crysoleucas X
Hardhead Mylopharodon conocephalus X
Hitch Lavinia exilicauda X
Mosquitofish Gambusia affinis X
Pacific lamprey Lampetra tridentata X X
Prickly scuipin Cottus asper X
Sacramento pike minnow Ptychocheilus grandis X X
Sacramento sucker Catostomus occidentalis X X
X
X
X

Tule perch

Hysterocarpus traski

Table 2. Relative Abundance of Nongame Fish (Fish/de) Caught
in Lower Cottonwood Creek, 1976, and in Red Bank Creek, 1998

Species Cottonwood Creek Red Bank Creek
(1976) (1998)
California roach 0.003 0.588
Carp 0.003
Hardhead 0.022
Sacramento pike minnow 0.015 0.158
Sacramento sucker 0.008 0.091

Table 3. Game Fish Observed in Cottonwood Creek, 1976,
and in Red Bank Creek, 1998

Common Name Scientific Name Cottonwood Red Bank
Creek (1976) Creek
(1998)

Black bullhead Ictalurus melas X

Bluegill Lepomis macrochirus X X

Brown bullhead Ictalurus nebulosus X

Brown trout Salmo frutta X

Chinook saimon Onchorhynchus tshawytscha X

Green sunfish Lepomis cyanellus X X

Largemouth bass Micropterus salmoides X X

Smallmouth bass Micropterus dolomieui X

Steelthead Onchorhynchys mykiss X X

White catfish Ictalurus catus X
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Table 4. Relative Abundance of Resident Game Fish (Fish/ de)
Caught in Lower Cottonwood Creek and in Red Bank Creek

Species Cottonwood Creek Red Bank Creek
(1976) {1998)
Bluegill 0.022 0.001
Brown bullhead 0.006
Green sunfish 0.015 0.001
Largemouth bass 0.003 0.009
Smalimouth bass 0.003

Cottonwood Creek Fish Resources

DFG biologists surveyed Cottonwood Creek from the confluence of the
north fork to the mouth of Cortonwood Creek in 1976 (Richardson et al. 1978).
Observations were made by diving, seining, fyke netting, and electrofishing.
Abundance estimates were made for fish caught by electrofishing. Fish caught in
fvke nets or observed by divers were not included in the relative abundance
tables, because no estimates of abundance were done for these fish.

Nongame Fish

Thirteen species of nongame fish were observed (Table 1). The most
common species of resident nongame fish found were hardhead (0.022 ﬁsh/’yd:)
and Sacramento pike minnows (0.015 ﬁsh/}f*d:) (Table 2). Some Sacramento pike
minnows and Sacramento suckers also migrate to the Sacramento-San Joaquin
estuary to rear and return to Cortonwood Creek as adults to spawn (Richardson
et al. 1978). Life history information is valuable in planning instream flow
studies, HEP evaluations, and determining project impacts.

Resident Game Fish

Ten species of resident game fish were observed in the Cottonwood Creek
svstem in 1976 (Richardson et al. 1978) (Table 3). The most common resident
game fish were bluegil] (0.022 fish/yd") and green sunfish (0.015 fish/yd’)
(Table 4). Green sunfish and bluegill were common in the lower reaches
surveved (Richardson eral. 1978).

Steelhead

DFG biologists found juvenile steelhead in South Fork Cottonwood Creek
in the Yolla Bolly Wilderness in the summer of 1976. No estimates of numbers
of juvenile steelhead were made. The Yolla Bolly Wilderness is well above the site
of the proposed Dippingvat Dam. Adulrt steelhead were seined from the mouth
of Cortonwood Creek in November 1976 (Brown, eral.,; 1985} DFG estimates
that Cottonwood Creek supports an average annual migration of 1,000 steelhead
based on the best estimates of biologists who were most familiar with

Cotronwood Creek (DFG 1966).

Chinook Salmon

Fall Run. Fall-run chinook salmon ascend Cottonwood Creek and spawn
in late Ocrober through November (Richardson et al. 1978). They spawn in
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Cottonwood Creek from the mouth to the confluence of North Fork
Cotronwood Creek. About 53 percent of fall-run chinook salmon spawn from
the mouth of Cottonwood Creek to the Interstate-5 highway bridge, 23 percent
spawn from the Interstate-5 highway bridge to the confluence of Cotronwood
Creek and South Fork Cottonwood Creek, and 24 percent spawn in
Cotronwood Creek berween the confluence of the south and north forks. Their
young begin migrating after they incubate in January (Richardson 1978). They
migrate downstream from January through May. DFG estimates that an average
of 3,600 fall-run chinook salmon spawn in Cortonwood Creek (Table 5) (Elwell
1962; Fry 1961; Fry and Petrovich 1970; Hoopaugh 1978; Hoopaugh and
Knudson 1979; Kano eral. 1996; Kano 19982, 1998b; Knutson 1980; Mahoney
1962; Menchen 1963, 1964, 1963, 1966, 1967, 1968, 1969, 1970; Puckett et
al. 1979; Reavis 1983, 1984, 1986).
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North of the Delta Offstream Storage Investigation

Table 5. Estimates of Chinook Salmon Spawning in the
Cottonwood Creek System, 1952-98
(DFG Spawning Stock Reports)
Year Fall Run Spring Run :
Beegum Gulich North Fork . South Fork

1952 - - - =
1953 3,000 - - -
1854 1,000 - - -
1955 800 - - -
1956 660 - - -
1857 358 - - -
1958 600 - - -
1858 3,300 - - -
1860 350 - - -
1961 1,500 - - .
1962 6,000 - : 0
1963 3,500 - - -
1964 3,450 - - -
1965 900 - - -
1966 2,800 - - -
1967 600 - - -
1068 8.540 - s -
1869 4,967 - - -
1970 - - - -
1871 - - - -
1972 - - = 0
1973 - 0 - -
1974 - 3 - 8
1975 - 3 - 1
1976 2,427 - - -
1977 1,512 4 - -
1978 1,120 - - 0
1879 - - - -
1980 - - - -
1981 3,356 - - -
1982 700 G - -
1983 1,000 - - -
1984 500 - - -
1985 - - - .
1986 - - - -
1987 - - - -
1988 - - - -
1989 - 0 - -
1990 - . e -
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Table 5. Estimates of Chinook Salmon Spawning in the
Cottonwood Creek System, 1852-98 (DFG Spawning Stock
Reports) continued

Year Fall Run Spring Run
Beegum Gulch North Fork South Fork

1991
1892 1. .
1893 - 1 - -
1994 - - - -
1985 - 8

1996 - 6 - -
1997 - - - -
1898 - 477 - 0

(o2}
]
[e3}

Ui
[s:]
(6]

Late Fall-Run. Late fall-run chinook salmon migrate up Cottonwood
Creek and spawn in January. DFG Biologists observed them spawning at the
mouth of North Fork Cottonwood Creek in January 1976 (Richardson et al.
1978). Their young migrate downstream in May and June as much smaller fry
than fall-run at that tume of year. Young late fall-run chinook salmon were
caught in fyke nets near the mouth of Cottonwood Creek in May and June 1976
(Richardson 1978). DFG estimates that an average of 300 late fall-run chinook
salmon migrate up Cotronwood Creek (Smith and Van Woert 1969). DEG
biologists surveying Cottonwood Creek in 1977 observed late fall-run chinook
salmon spawning, but no estimates of run size were made.

Spring-Run. Spring-run chinook salmon migrate up Cottonwood Creek in
April and spend the summer in deep pools in South Fork Cottonwood Creck,
Beegum Gulch, and North Fork Cottonwood Creek. Most are found in Beegum
Gulch. Young spring-run chinook salmon migrate downstream from January
through May. DFG estimates that an average of 500 spring-run chinook salmon
migrate up Cottonwood Creek (DFG 1966). DFG biologists surveyed Beegum
Gulch in 1998 and found about 500 spring-run chinook salmon. Some young
spring-run salmon from the Sacramento River use the lower reach of
Cortronwood Creek from Interstate-5 to the mouth for rearing during the
summer and fall (Richardson eral. 1978).

Spawning Habitat. DFG biologists took gravel samples in summer 1977 to
measure quantity and quality of salmon spawning habirat in Cottonwood Creek.
Approximately 392,000 square feet of gravel suitable for chinook salmon
spawning was identified in the Cottonwood Creek system (Richardson and
Brown 1978). Abourt 40,000 square feet of that total was in south fork. Other
investigations have produced estimates ranging from 285,000 square feet
(Hansen et al. 1940) w0 2,000,000 square feet (Leach and Van Woert 1968) of
gravel in the system. A female chinook salmon requires about 100 square feet of
gravel for spawning (Leach and Van Woert 1968). Most of the gravel was found
in Cottonwood Creek below its confluence with North Fork Cottonwood
Creek. Litde suitable gravel was found in North Fork Cotronwood Creek.
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North of the Delta Offstream Storage Investigation

Instream Flow. An instream flow study was conducted in 1976 and 1977
to measure the amount of chinook salmon spawning and rearing habitat in :
Cotronwood Creek and South Fork Cottonwood Creek. Optimum spawning
flow was about 180 cfs and optimum rearing flow was 200 cfs from the mouth of
Cotronwood Creek to the confluence of Cottonwood Creek and South Fork
Cottonwood Creek. Optimum spawning flow was abourt 80 cfs and optimum
rearing flow was 100 ¢fs in the lower seven miles of South Fork (Brown 1979).
Natural monthly stream flow averages 295 cfs during fall-run chinook spawning
in November near the mouth of Cottonwood Creek (Table 6). Average monthly
tlows range from 604 to 2,174 cfs when salmon rear from January through May. -

Table 6. Average Monthly Stream Flow
in Cottonwood Creek at the Cottonwood Gage

Month Average Monthly Fiow
{cfs)
January 1,744
February 2,174
March 1,580
April 1,205
May 604
June 283
July 112
August 66
September 66
October 108
November 295
December 955

Thomes-Newville Project Fish Studies

DFG initiated studies of the impacts on fish and wildlife of a Thomes-
Newville Projectin 1979 as part of DWR’s Thomes-Newville Reservoir planning
studies. However, the planning studies were halted in 1982. DEG completed a
report of its abbreviated studies in 1983 (Brown et al. 1983). In 1998, DFG
initiated studies of fish and wildlife resources of a Thomes-Newville Project as
part of the North of Delta Offstream Storage Program. A brief survey of spring-
run chinook salmon was conducted during the recent investigations. This section

discusses recent findings and recapitulates the effort and results of the 1982 study
(Brown et al. 1983).
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Methodology

Juvenile Salmon

Seining for juvenile chinook salmon in Stony and Thomes Creeks was done
over a period of three vears, 1980 to 1982. Ten sample stations were selected on
Thomes and Stony Creeks. Each station was seined weekly from February to
June, with 50-foot delta mesh seines (Brown eral. 1983).

Fyke nets were used to sample for juvenile salmonids during the 1981 and
1982 scasons on Thomes Creek only. Irregular and frequent floodflow releases
from Black Burte Reservoir made it impractical to fyke net in Stony Creek. Two
fvke nets were used in Thomes Creek. One was placed in the mainstem and
another near the confluence to the discharge channel from the Tehama-Colusa
Canal. The nets were fished continuously from Monday to Friday and were
removed during weekends or during high warter. Each net in the mainstem was
fished from February through March. Caprured fish were measured for fork
length to the nearest millimeter and weighed by water displacement to the
nearest gram (Brown cral. 1983).

Adult Salmon and Steelhead

Adulr chinook salmon carcasses were counted to estimate the number of
salmon in Stony and Thomes Creeks. Stony Creek was surveyed for carcasses
berween the Sacramento River confluence and the North Diversion Dam.
Thomes Creek was surveyed berween the Sacramento River confluence and
Paskenta and in a channel from the discharge point of the Tehama-Colusa Canal
to its confluence with Thomes Creck. Counts were taken once per week from
November through January in 1980-81 and 1981-82 on Thomes Creek and
from December through February in 1981-82 on Stony Creek. Each carcass was
tagged by fastening a number 3 hog ring to its mandible. Tick marks were
notched into the hog rings with wire cutters to identify the appropriate week of
tagging. The sex and fork length of each carcass was noted. The date and
location of where each carcass was found was recorded; each carcass was then
returned to the same area where it was tagged. On successive surveys, tagged fish
that were recovered were cut in half to avoid recounting in subsequent surveys.
The 1980-81 spawning escapement estimate for Thomes Creek was calculated
with the Schaefer method (Ricker 1975), while the 1981-82 estimates for both
Stony and Thomes Creeks were estimated with the Peterson method (Ricker
1975) (Brown et al. 1983).

On June 13, 1979; August 18, 1980; and August 12, 1998, Thomes Creek
was surveyed to enumerate adult spring-run chinook salmon and summer-
steelhead. The area surveyed was from the gorge to the fjord at Hatch Flat near
Paskenta. Each pool was examined by snorkel diving. All fish were identified and
their size range and relative abundance estimated. No habitat suitable for spring-
run salmon and summer steelhead exists in Stony Creek; therefore, no survey was
conducted (Brown eral. 1983). Historical estimates for fall-run chinook salmon
for both Stony and Thomes Creeks were compiled from DFG salmon-spawning
stock reports.

,_‘
(95
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Resident Fish and Migratory Nongame Fish

A fyke net consisting of 0.03 inch oval mesh netting mounted on a
0.01 inch x 0.02 inch metal tubing frame was placed in the creek near the mouth
of Thomes Creek. The purpose of the net was to capture juveniles, larval
Sacramento suckers, and Sacramento pike minnows migrating to the Sacramento
River. A perforated aluminum box—1.6 feet x 1.6 feet x 3.3 feer—was attached
to the cod end of the net to receive caprured fish. The net was fished 24 hours
per day during weekdays from January to June 1981 (Brown er al. 1983).

To estimate the population of spawning Sacramento suckers and
Sacramento pike minnows, adult fish were captured in Thomes Creek and its
tributary, Mill Creek. From December 1980 through June 1981, 17 samples
were taken at 10-day intervals via electrofishing. A 12-foot Avon rubber raft was
retrofitted with a Smith-Root Tvpe VII electroshocker. The battery and
electroshocking unit were placed inside an ice chest and secured to the raft’s
rowing frame. Prove arrays were constructed of 0.08-inch stainless steel cable,
artached to the bow of the raft, and fished at a depth of 4.9 feet. (Brown et al.
1983).

Caprured fish were weighed to the nearest 0.3 ounce and fork lengths were
measured to the nearest millimeter. Each fish was marked with a floy spaghetti
tag and released. The tag was inserted under the dorsal fin and tied in a loop.
The Jolly-Seber method was used to determine the population estimate for
Sacramento suckers while the Schaefer method (Ricker 1975) was used to
estimate the population of Sacramento pike minnows (Brown et al. 1983).

Electrofishing was done in streams in the footprint of proposed Newville
Reservoir in 1981 and 1982. Seven sections were sampled in streams within the
project area. These include North Fork Stony, Salt, and Heifer Camp Creeks.
Ten sections in Stony Creek and 15 in Thomes Creek were sampled. Fish were
captured by backpack electrofishing. Population number and biomass estimates
for each species for the Thomes-Newville dara were developed using the two-pass
method of Seber and LeCren (1967) (Brown et al. 1983).

Thomes Creek Fish Resources

Juvenile Chinook Salmon

1980 Emigration. Thirteen juvenile chinook salmon were caprured by
seining during the 1980 sample period (Table 7). These fish were caughr in the
lowermost stations of Thomes Creek from March 20 to May 24, 1980.

1981 Emigration. Six juvenile chinook salmon were captured by seining
during the 1981 sample period (Table 7). One of these fish was from Coleman
National Fish Hatchery.

In 1981, 206 juvenile chinook salmon were captured by fyke netting in
Thomes Creck. 20 from the mainstem and 186 from the discharge canal

(Tables 8 and 9).
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Table 7. Juvenile Chinook Salmon Seined from Thomes Creek in
1980 and 1981’

Sample Period Number of Weekly Number of Fish Average Length

Seinings of Fish {inches)
1980
March 4 5 2.8
April 5 8 2.8
Total g 13
1981
March 2 5 4.1
April 1 1 2.3
Total 3 6

' Brown et al. 1983

Table 8. Fyke Net Catches of Juvenile Chinook Salmon from
Mainstem of Thomes Creek in 1981’

Sample Hours Fished -~ Number of Salmon - Average Length of
Period Fish (inches)
February 672 0 0
March 744 g 29
April 648 10 3.1
May 336 1 27
Total 2,400 20

" Brown et al. 1983

Table 9. Fyke Net Catches of Juvenile Chinook Salmon from
the Tehama-Colusa Canal Discharge Channel in Thomes Creek
in 1981 and 1982

Sample Period Number of Fish Average Length of Fish
(inches)
1981
January 1 14
February 126 1.3
March 59 1.3
Total 186
1982
January 2 1.4
February 45 14
March 337 15
Total 384

' Brown et al. 1983

The catches from the mainstem occurred over a nine-wecek period beginnning
the first week of March and ending the first week of May. Salmon from these
catches ranged in size from 2.7 to 3.1 inches fork length (Table 8). Except for the
time when the migration occurred, no real descriptive trends can be derived from
these data. These fish, however, appear to be much larger than expected for fall-run
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fish spawned in Thomes Creek. Some fish may have spawned earlier in the
mainstem Sacramento River and moved upstream into Thomes Creek. It 1s
common for juvenile salmonids from the Sacramento River to swim upstream into
tributaries (Richard Hallock, DEG, personal communication).

Juveniles captured in the discharge channel spawned there. The presence of
live adults, carcasses, and redds in the channel together with the presence of
juveniles is strong evidence that successtul spawning occurred in the channel.

The migration of juvenile chinook salmon from the discharge channel
occurred from late February through the third week of March. At this time the
discharge was terminated by the U.S. Bureau of Reclamation and no water
flowed to indicate newly hatched fish. These fish were of the fall-run spawn.
Although the migration was halted by lack of flow, it could have continued if
discharge had been extended. In response to the lack of flow, DFG regional
personnel rescued in excess of 3,000 juvenile salmon.

1982 Emigration — No juvenile chinook salmon were captured by seining
or fyke netting in the mainstem of Thomes Creek during the 1982 sample
period. High flows and other duties limited efforts.

As indicated in Table 9, 384 juvenile chinook salmon were caprured by
fvke netting in the discharge channel from the Tehama-Colusa Canal. The first
fish was caprured during the first week of January, but the bulk of the migration
did not occur until the third week of February. The migration continued until
March 30, 1982, when the discharge was terminated by USBR.

Juvenile Steelhead

Seven juvenile steelhead were captured by seining in Thomes Creek in
1981. Four of these fish were probably from Coleman National Fish Hatcherv.
They had rounded fins and deformed dorsal fins, which are a characreristic of
hatchery-grown fish. Juvenile salmonids from the Sacramento River commonly
ascend tributaries (Richard Hallock, DFG, personal communication).

Adult Chinook Salmon

Review of past reports show little information on historic salmon runs in
Thomes Creek. Only seven survevs were documented berween 1955 and 1979.
In 1957, the fall-run escapement estimate was 25, and in 1975 the estimate was
170 fish (Mahoney 1958, Hoopaugh 1978a). Estimates of fall-run salmon for
survey vears 1959, 1960, 1964, 1965, and 1976 were zero (Mahoney 1960,
1962; Menchen 1965, 1966; Hoopaugh 1978b).

1980-81 Fall-Run Estimate. Fifty-nine chinook salmon carcasses were
tagged during 12 surveys of Thomes Creek. Of these 59, 17 fish (29 percent)
were males while 42 fish (71 percent) were females. This represented a male-
female ratio of 1:2.5. Twenty-three carcasses were recovered in fall 1980. From
these data an estimated 155 salmon spawned in Thomes Creek during the
sample period.

Live fish were first observed in the creek November 11, 1980, but no
carcass was tagged until nine days later. The last carcass was tagged on January
12, 1981. Fifty-seven (97 percent) of the fish tagged were located in the Tehama-
Colusa Canal outlet channel. Only two fish (3 percent) were tagged in the
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mainstem. Observation of six redds and four live fish indicares there was some
spawning activity in areas below Henleyville.

1981-82 Fall-Run Estimates. Thirty-eight chinook salmon carcasses were
tagged during 10 surveys of Thomes Creek. Of these 38, 16 fish (42 percent)
were males while 22 fish (58 percent) were females. This represents a male-
female ratio of 1:1.4. All of the fish tagged were located in the Tehama-Colusa
Canal outler channel. Twenty tagged carcasses were recovered. From these data
an estimated 167 salmon spawned in Thomes Creek during the sample period.
No live fish or redd was seen in the mainstem.

1979-1980 Spring-Run Estimates. No adult anadromous salmonid was
seen during the June 1979 or August 1980 spring-run chinook salmon surveys in
Thomes Creek. Numerous juvenile steelhead and brown trout were seen in the
area of the survey which may indicate that habitat for spring-run chinook salmon
or summer steelhead may exist. Although surface water temperatures generally
approach 77°F in these areas, cooler water (59-68°F) can be found near the
bottom of larger pools that could support salmonids.

1999 Spring-Run Estimates. One adult spring-run chinook salmon was
seen during August 1999 diving surveys in Thomes Creek. As in 1980,
numerous juvenile steelhead and brown trout were seen in the area of the survey.

1980 Late Fall-Run. The late spawning characteristics of a few chinook
salmon indicate that they were of the late fall-run. Those that spawned in late
December and Januarv were salmon of this race.

Resident Fish and Migratory Nongame Fish

Twenty-two species of fish were observed in Thomes Creek (Table 10).
DFG staff developed population and biomass estimates for 13 of these species
(Table 11). Three species were game fish and 10 were nongame fish. Steelhead
were the most abundant fish above the gorge, while Sacramento pike minnow,
Sacramento suckers, hardhead, California roach, and speckled dace were the
more common fish below the gorge.

Most of the nongame fish caught in the reach below the gorge were
juveniles, indicating that this reach serves mainly as a spawning and rearing area.
Adult Sacramento suckers, Sacramento pike minnow, California roach, and
hardhead annually migrate from the Sacramento River into Thomes Creek and
its triburaries to spawn. Juveniles that do not migrate immediately after hatching
remain to rear until the following rainy season when water flows to the mouth.

Thomes Creek below Paskenrta usually dries up except for a few residual
pools scattered along the streambed during the late summer, making it
impossible for resident adult fish to live throughout the summer months. Some
adult game fish such as largemouth and smallmouth bass, bluegill, and green
sunfish ascend the creek from the Sacramento River during late spring and early
summer to use these pools as spawning areas.
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Table 10. Fish Species Found in Thomes Creek in 1982"

Common Name

Scientific name

Bluegill

Brown bullhead
California roach
Carp

Channel catfish
Golden shiner
Goldfish

Green sunfish
Hardhead

Hitch

Largemouth bass
Mosquitofish
Pacific lamprey
Prickly sculpin
Sacramento pike minnow
Sacramento sucker
Smalimouth bass
Speckled dace
Steelhead
Threespine stickleback
Tule perch

White catfish
' Brown et al. 1983

Lepomis machrochirus
Ictalurus nebulosus
Lavinia symmetricus
Cyprinus carpic

Ictalurus punctatus
Notemigormus crysoleucus
Carassius auratus
Lepomis cyanellus
Myiopharodon conocephalus
Lavinia exilicauda
Micropterus salmoides
Gambusia affinis
Lampestra tredentata
Cottus asper
Ptychocheilus grandis
Catostornus occidentatlis
Micropterus dolomeiu
Rhinicthys osculus
Cnchorynchus mykiss
Gasterosteus aculeatus
Hysterocarpus traski
Ictalurus catus

Table 11. Average Population Estimates and Biomass Estimates
for Fish Caught in Sections of Thomes Creek in 1982

' Brown et al. 1983

Species Average Population - Average Biomass
Estimate {Ib/acre)

Bluegill 3 4.5
California roach 41 10.7
Carp 90 64.2
Goldfish 1 192
Green sunfish 14 15.2
Hardhead 47 47.3

- Hitch 1 0.4
Largemouth bass 5 8
Prickly sculpin 1 1.8
Sacramento pike minnow 337 89.2
Sacramento sucker 143 16.1
Speckied dace 229 16.1
Tule perch 1 0.2
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Stony Creek Fish Resources

Juvenile Chinook Salmon

1980 Emigration. During the 1980 sample period, 181 juvenile chinook
salmon were caught by seining (Table 12). Salmon were first caught during the
second week of February and the last salmon was caughrt during the first week of
May.

1981 Emigration. During the 1981 sample period, 73 juvenile chinook
salmon were captured by seining (Table 12). Fish were first caprured during the
third week of Februarv and the last fish were captured during the second week of
April.

1982 Emigration. During the 1982 sample period, only four juvenile
chinook salmon were captured by seining (Table 12). Two fish were captured
during January and two were captured during the first week of March.

Adult Salmon Studies

1981-82 Fall-Run Estimates. Thirty-six chinook salmon carcasses were
tagged during five surveys. Two of these salmon were recovered. From these dara
DFG estimates that 393 salmon spawned in Stony Creek during the sample
period. Of the 36 tagged, 11 fish (31 percent) were males while 25 fish
(69 percent) were females. This represents a male-female ratio of 1:2.3.

Most of the spawning activity was located in lower Stony Creek in the
reach berween the Interstate-5 bridge and the mouth. At least 35 redds and
29 carcasses were counted in this area.

Table 12. Juvenile Chinook Salmon Seined from Stony Creek
in 1980, 1981, and 1982"

Sample Period Number of Fish Average Length of

Fish {in)
1980
February 64 1.7
March 51 1.8
April 60 2.0
May 6 3.0
Total 181
1981
February 5 1.5
March 64 2.1
April 4 3.0
Total 73
1982
January 2 3.3
farch 2 1.7
Total 4

' Brown et al. 1983
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Resident Fish Surveys

Six species of fish, two game and four nongame, were captured in streams
potentially inundated by the Newville Reservoir (Tables 13 and 14). These
streams include North Fork Stony Creek, Salt Creek, and Heifer Camp Creek.
Rainbow trout were captured in sections of streams above the inundarion line
where the water is cool and cover is abundant. California roach, Sacramento pike
minnow, Sacramento sucker, carp, and green sunfish were captured in sections of
streams below the inundation line. California roach, Sacramento pike minnows,
and Sacramento suckers were more abundant species, while carp and green
sunfish are relatively uncommon (Brown et al. 1983).

Table 13. Population Estimates for Fish Caught in Selected
Sections of Streams within the Newville Reservoir Site in 1983’

Species North Fork Salt Creek Heifer Camp
Stony Creek Creek

California roach 4 546 120
Carp
Green sunfish - 13
Rainbow trout - 24 8
Sacramento pike minnow 12 24 85
Sacramento sucker >2 45 6

" Brown et al. 1983

Table 14. Average Biomass Estimates (Ib/acre) for Fish
Caught in Selected Sections of Streams within the
Newville Reservoir Site in 1983"

Species North Fork Salt Creek Heifer Camp

Stony Creek Creek

California roach 0.9 427.3 72.3

Carp 145.4 -

Green sunfish - 33.8

Rainbow trout - 74.9 18.7

Sacramento pike minnow 8 338.9 7751

Sacramento sucker 0.09 88.3

" Brown et al. 1983

The sections of stream within the inundation area are used primarily for
spawning and rearing by nongame species (mainly the minnow family), although
some green sunfish were observed spawning during the late spring in nonflowing
areas of the stream. It is likely that, during high water, adult cyprinids ascend
these triburaries from Black Butte Reservoir to spawn (Brown etal. 1983).

Upper Salt Creek supports a population of rainbow trout. Nongame fish
were not found in this area nor were migratory cyprinids because they cannot
ascend the creek due to a warerfall. This waterfall is not in the inundation area.
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However, if Newville Reservoir is built, the waterfall could be flooded, which
would allow nongame fish to swim upstream. This may reduce the rainbow trout
populations because of competiton with nongame fish (Brown et al. 1983).

Twenty-eight species of fish were observed in Stony Creek (Table 15).
DFG developed population and biomass estimates for 21 of these species
(Table 16). Eight species were game fish and 13 were nongame fish. Largemouth
bass and bluegill were the most abundant gamefish below Black Butte Reservoir;
channel catfish and white catfish were the most abundant game fish above the
Sacramento River. Sacramento pike minnows and suckers were found in all
stations throughout Stony Creek, were the most abundant, and had the highest
biomass for all species of fish. Prickly sculpin were found in all sections, but
made up a very small portion of the total biomass.

Most nongame fish caught in the reach below Black Burte Reservoir were
juveniles, indicating that this reach serves mainly as a spawning and rearing area.
Adulr Sacramento suckers, Sacramento pike minnow, California roach, and
hardhead annually migrate from the Sacramento River into Stony Creek to spawn.
Juveniles that do not migrate immediately after hatching remain to rear until the
following season when water flows to the mouth. Other game fish such as
largemouth bass, smallmouth bass, bluegill, and green sunfish were also observed
spawning in backwater areas of Stony Creek. These adult fish may have migrated
upstream from the Sacramento River, may have washed downstream from Black
Butte Reservoir, or mav reside throughout the year in the creek.

o : Appendix D: Fish Survey Summary
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Table 15. Fish of the Stony Creek Drainage (Excludes Fish within

Common Name

Newville Reservoir Site)’

Scientific Name

Black bulihead

Black crappie

Bluegill

Brown bullhead

California roach

Carp

Channel catfish

Golden shiner

Goldfish

Green sunfish

Hardhead

Hitch

Largemouth bass

Mosquitofish

Pacific lamprey
Prickly sculpin

Rainbow trout

Redear sunfish

Sacramento blackfish

Sacramento pike minnow

Sacramento sucker

Smallmouth bass

Speckled dace

Threadfin shad

Threespine stickleback

Tule perch

White catfish

White crappie

" Brown et al. 1883

Ictalurus melas

Pomoxis melas

Lepomis machrochirus
Ictalurus nebulosus
Lavinia symmetricus
Cyprinus carpio

Ictalurus punctatus
Notemigomus crysoleucus
Carassius auratus
Lepomis cyanellus
Mylopharodon conocephalus
Lavinia exilicauda
Micropterus salmoides
Gambusia affinis
Lampetra tridentata
Cottus asper
Onchorynchus mykiss
Lepomis microlophus
Orthodon microlepidotus
Ptychocheilus grandis
Catostomus occidentatlis
Micropterus dolomeiu
Rhinicthys osculus
Dorosoma petenense
Gasterosteus aculeatus
Hysterocarpus traski
Ictalurus catus

Pomoxis annularis
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Table 16. Average Population Estimates and Biomass/Estimates
for Fish Caught in Selected Sections of Stony Creek in 1982 !

Species Average Population Average Biomass
Estimate (Ib/acre)
Biack crappie 8 874
Bluegill 19 8
California roach 200 544
Carp 5 64.2
Channel catfish 57 47.3
Goldfish 8 33.9
Green sunfish 7 2.7
Hardhead 9 24.1
Hitch 32 205
Largemouth bass 13 11.6
Mosquitofish 3 0.09
Prickly sculpin 57 116
Sacramento pike minnow 146 91
Sacramento sucker 96 ’ 256.9
Smallmouth bass 5 16.1
Speckled dace 318 41.9
Threadfin shad 2 0.9
Threespine stickleback 3 0.05
Tule perch 6 54
White catfish 30 34.8
White crappie 5 17.8

" Brown et al. 1983

Sites and Colusa Project Fish Studies
Fish studies for the Sites and Colusa Projects included three basic areas of
study: fish resources in streams within the proposed reservoirs and in the Colusa

Basin Drain, and habitar typing of the dominant streams in the proposed
IESEIVOIrs.

Sites and Colusa Project Stream Fish Resources

This section summarizes studies of fish in streams that flow through the
proposed Sites and Colusa Projects. Studies were conducted in 1998 and 1999.
Information gathered in these streams will be used to describe impacts on fish
resources during the planning process.
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North of the Delta Offstream Storage Investigation

Figure 3. Streams in the Sites-Colusa Project

SITES R G +
RESERVOIR /

Methodology
Stone Corral Creek, Funks Creek, Logan Creek, and Hunters Creek and

their tributaries originate in oak woodland habitar in western Colusa and Glenn
Counties (Figure 3). The creeks flow downstream through annual grassland and
cultivared rice fields before flowing into the Colusa Basin Drain. Deeply incised
channels characterize these streams with little vegeration on the banks and little
cover in streambeds. Streamflow is seasonal with periods of high flow during
winter storms, declining flows through spring and early summier, and
intermittent flow in lare summer. Water quality is poor and high in dissolved
minerals. The total dissolved solids in the water are so high that electrofishing as
a means of sampling is not possible in the streams.

Pools were seined at specific stations on all creeks surveyed to determine
species composition. All sample stations were within the footprint of the Sites-
Colusa Project. Thirty-six stations were spread out among Hunter, Minton,
Logan, Antelope, and particularly Stone Corral and Funks Creeks. Seven stock
ponds in the Sites and Colusa area were also seined for fish.

Twelve species of fish were caught in the Sites and Colusa study area in
1998 and 1999. Five species were game fish and seven species were nongame fish
(Table 17). A single spring-run chinook salmon was observed in Antelope Creek,
a tributary ro Stone Corral Creek in spring 1998. It died a few weeks later and
was identified by its carcass.
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Table 17. Fish Caught in the Sites Study Area in 1998 and 1998

Common Name Scientific Name
Bluegill Lepomis macrochirus
California roach Hesperoleucus symmetricus
Chinook salmon Oncorhynchus tschawtscha
Green sunfish Lepomis cyanellus
Hitch Lavinia exilicauda
Largemouth bass Micropterus salmoides
Mosquitofish Gambusia affinis
Redear sunfish Lepomis microlophus
Sacramento blackfish Orthodon microlepidotus
Sacramento pike minnow Ptychocheiius grandis
Sacramentc sucker Catostomus occidentalis
Sculpin sp. Cottus sp.

Funks Creek. Fifteen stations were sampled on Funks Creek berween July
22,1998, and January 8, 1999. Stations were evenly spaced berween the Golden
Gate damsite and the upper limit of flow in Funks Creek. Streamflow was
intermittent. Five species of fish were found in Funks Creek, including one type
of game fish, largemouth bass (Table 18). The most common fish in Funks
Creek was the hitch, with an average density of 3.1 ﬁsh/ydl (Table 18). Hitch
were caught in 11 out of 15 stations seined (Table 18).

Table 18. Species Caught at Each Sample Station and
Relative Abundance on Funks Creek
Station Sampled

" N il
Species % 7 8 9 10 11 12 13 14 15 @ ishiyd

Hitch X X X X X X X X X X X 3.1

Largemouth

bass X X 0.001

Sacramentio

pike minnow X X X X 0.06

Sacramento

Sucker X X XX X 0.02

Sculpin X —

The most diverse sampled sections of Funks Creek were in the lower
reaches, stations 5, 6, 9, 10, 12, and 13. The upper reaches of Funks Creek either
lacked fish or only one species was found. Hitch densities varied widely
throughourt the creek, and no one area seemed to maintain a higher population.

Hunters Creek. Three stations on lower Hunters Creek were seined
between July 22, 1998, and August 3, 1998. No water was present above these
sites. Only two species of fish were found on Hunrers Creek, green sunfish and
mosquitofish. Both species were found in two of the three stations (Table 19).
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Mosquitofish were found in a relative abundance of 3.8 fish/yd’, but they only
occurred in abundance at one station. Green sunfish were found to have an
average density of 2.3 fish/yd". ’

Table 19. Relative Abundance of Fish Caught at Hunters Creek

Species Fishlyd?
Green sunfish 2.3
Mosquitofish 38

Minton Creek. Minton Creek was sampled in two places on August 12,
1998. Samples were taken in lower reaches of the creek because areas of the creek
above the sample sites were dry. Hitch were found in only one of those stations,
at a density of 0.5 fish/yd”.

Stone Corral Creek. Eleven stations were sampled on Stone Cerral Creek
berween July 15, 1998, and January 6, 1999. Stations were located from the
damsite to about 1 mile above. Flows were less than 1 cfs. Eight species of fish
were found in Stone Corral Creek, including two species of game fish, green
sunfish and bluegill (Table 20).

The fish most common fish among the stations was the Sacramento pike
minnow followed by the hitch (Table 70) Fish density on Stone Corral was
relatively low for all species at all stations. Hitch were the dominant specxes in

erms ofdensxw 0.8 fish/yd".

Table 20. Species Caught at Each Station and Relative Abundance
on Stone Corral Creek

Species Station Sampled Fishlyd2
1 2 3 4 5 6 7 8 g 10 1M

Bluegill X 0.002
California roach X X 0.02
Green sunfish X X X X X 0.03
Hitch X X X X X X 0.8
Mosquitofish X : 0.002
Sacramento X 0.2
blackfish

Sacramento X X X X X X X 0.2
pike minnow

Sacramento X X X X 0.02
sucker

Most seining stations on Stone Corral Creek were clustered around the
same region. Station 1 was far upstream from the others and yielded no fish. The
diversity of species caught was highest at stations 4 and 11.

Antelope Creek. Five seining stations were sampled on Antelope Creek
berween July 14, 1998, and November 25, 1998. Stations were evenly spaced
between the mouth of Antelope Creek and the boundary of Sites Reservoir.
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Streamflow was less than 5 cfs. Three species of fish were caprured on Antelope
Creek: green sunfish, hitch, and Sacramento pike minnow (Table 21). Hitch
were the most abundant fish with an average density of 3.8 fish/yd". The
Sacramento pike minnow and the green sunfish both had a relative abundance of

0.2 fish/yd".

Table 21. Species Caught at Each Station and Relative Abundance
on Antelope Creek

Species Station Sampled ,Fishlydz
1 2 3 4 5
Green sunfish X X X 0.2
Hitch X X X X X 3.8
Sacramento pike minnow X X 0.2

Logan Creek. Four stations were sampled on Logan Creek over two days in
August 1998. Srations were located in and near the footprint of the proposed
Colusa Reservoir. Streamflow was less than 1 cfs. Hitch were caught in stations 1
and 2. The average density of hitch on Logan Creek was 0.4 fish/yd’.

Ponds. DFG biologist seined seven stock-watering ponds in the study area
The ponds seined do not dry up during the summer. Three game fish were
found in the ponds, red-eared sunfish, bluegill, and largemouth bass. Redear
sunfish were found in one pond, bluegill were found in abundance in two ponds,
and largemouth bass were found in three ponds. No other fish were found in
these ponds.

Discussion

Hitch were found in all the creeks in the Sites and Colusa Project area.
Hirch were also present in the greatest numbers. Stone Corral Creek had the
greatest diversity of fish throughout the year—eight species—including two
species of introduced game fish, bluegill and green sunfish. However fish
densities were lower, particularly for hitch in Stone Corral than in other creeks.
Funks Creek, the next most diverse creek, had only five species of fish, including
one introduced game fish, largemouth bass.

Most fish captured during seining were minnows, members of the Cyprinid
family. California roach are the only fish present that are adapted to spending
summers in the remaining pools of intermittent streams (Moyle 1976). Very few
fish found while seining, including game fish, were above 5.9 inches in lengths,
suggesting that juvenile fish only rear in these areas. Adult fish typically ascend
seasonal creeks in the study area in winter and spawn there in early spring. Most
adults migrate downstream after spawning. /

No species of concern or threatened or endangered species were found in
this study. The species caught during the study are common in California.

Colusa Basin Drain Fish Studies

This section describes the fish resources of the Colusa Basin Drain. Colusa
Basin Drain is a natural channel that historically transported water from west
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side tributaries such as Willow, Funks, Stone Corral, and Freshwarter Creeks to
the Sacramento River. It also carried overflowing floodwater from the

Sacramento River. With the advent of agriculture in the Sacramento Valley, the

Colusa Basin Drain was channelized and dredged to carry agricultural runoff in
addition to natural flows.

Streamflow in the CBD peaks in winter months when storms swell the small
streams that feed the CBD. Flow also reaches high levels in late summer when rice
fields are drained into the CBD. Table 22 shows average monthly streamflow in
CBD from 1976 to 1997. Daily and instantaneous flows in the CBD may be
much higher.

The CBD provides little bank cover for fish; however, some instream cover
i1s provided by large and small woody debris. Its banks are scoured by periodic
high flows and roads often run along the dikes that contain the waters of the
CBD. The bottom of the CBD is largely mud. Water in the CBD is rurbid and
warm in the summer, and turbid and cool during the winter. The proposed
diversion from the CBD for Sites and Colusa Reservoirs will be east of the town
of Maxwell along the CBD.

Table 22. Average Monthly Streamflow (cfs) in the Colusa Basin
Drain at the Highway 20 Crossing

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jui Aug Sep
1976 237 249 160 185 177 371 312 879 239 434 926 904
1977 169 255 138 312 181 256 30 842 121 121 424 388
1978 116 272 254 3121 2133 1429 3865 884 469 711 1056 1028
1979 201 312 113 689 940 407 328 802 424 803 - 1211 1028
1980 200 563 837 1874 2888 1305 326 1048 603 805 . 13071160
1981 275 328 359 1017 840 433 342 1039 446 1057 - 1464 1182
1982 284 877 1115 1839 472 383 682 743 908 n.r.oo 1393 1356
1983 467 778 1225 2331 3028 5304 990 n.r. n.r. 807 - 11681198
19884 315 1302 3623 1523 493 265 547 1190 851 13101580 71041
1985 376 . 1160 683 285 170 196 409 © 1048 768 1237 14421442
1986 316 663 700 754 4214 1833 448 821 834 1052 1338 ..1338
1887 318 459 235 249 319 508 495 213 707 907 1175 1175
1888 341 668 482 1365 287 431 666 849 515 586 g72 972
1889 345 617 354 342 212 404 438 572 587 800 9385 995
1990 303 411 181 346 203 n.r. n.r. 583 439 533 913 913
1991 247 n.r. n.r. 153 217 916 423 477 353 371 535 535
1992 159 319 291 261 932 670 256 167 250 149 186186
1993 116 267 347 2900 3048 762 322 279 290 201 489489
1994 203 419 466 315 740 331 300 191 147 81 418 418
1995 155 565 543 6612 2020 3823 591 551 364 297 416 416
1996 255 368 749 972 2668 1092 493 771 472 248 660 660
1987 229 843 843 3698 1464 357 321 286 152 368 853 953
AVG 258 547 642 1420 1257 1023 435 697 473 617 956 956

Methodology

Two fyke nets were placed in the CBD, one upstream of the proposed

diversion point and one downstream. The first net was pur in at the confluence
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of Willow Creek and the CBD. The second was placed just south of Hwy 20 on
the CBD. The fyke nets have a 3 foot-by-5 foot opening, and a 12-foot funnel.
Galvanized pipe frames support the net opening. Nets of variable size stretched
mesh were used: 1 inch, 0.25 inch, and 0.125 inch. The largest sized mesh was ar
the front of the funnel, and smallest size mesh was at the back. The narrow end
of each net is connected to a wooden live box, 2.5 feet by 1.5 feet by 1.6 feet.
Holes in the side and back of the box were covered by screening with a mesh size
of 0.19 inch. The fyke nets were held in fishing position by rope bridles artached
to ropes secured to metal fencing posts and/or a tree or utility pole on the bank.
The nets were installed on January 19, 1999, and checked daily Monday through
Friday. The nets were removed from the canal during periods of high water.
Caprured specimens were identified and measured for fork length to the nearest
millimeter for the first 20 of each species, after which species were only tallied.
Representatives of each species were either photographed or preserved for future
positive identification.

Periodic seining using the medium sized—29-feet long, 6-feet high, one-
quarter inch mesh; seine, and hook and line sampling were also used to sample
the fish of the Colusa Basin Drain at the upper net location. Two hoop nets and
a gill net were also placed at the upper fyke nert location February 1, 1999. The
hoop nets were installed upstream of the fyke net. The hoop nets were 7 feet
long with six hoops 2 feet in diameter set 1 foot apart, with a net mesh size of
1 inch. They had two finger funnels each. These nets were secured to a wooden
bridge and placed on either side of the channel. The hoop nets were baited with
fish carcasses. The gill net spanned the entire distance of the drain downstream
of the fyke net. These nets were removed March 10, 1999. One hoop was
replaced at the bridge on March 19, 1999.

Results

A rotal of 9 game fish and 17 nongame fish were caught in the CBD
(Tables 23 and 24). The warmouth (Lepomis gulosus) and the largemouth bass
(Micropterus salmoides), which were caught by U.S. Geological Survey in 1996,
were not observed in this recent survey.
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Table 23. Resident Géme Fish of the Colusa Basin Drain

Common Name

Scientific Name

Black bullhead
Black crappie
Bluegill

Brown bullhead
Channel catfish
Chinook saimon
Green sunfish
White catfish
White crappie

Ictalurus melas

Pormoxis nigromaculatus
Lepomis macrochirus
letalurus nebulosus
letalurus punctatus
Oncorhynchus tschawtscha
Lepomis cyaneilus
Ictalurus catus

Pomoxis annularis

Table 24. Resident Nongame Fish of the Colusa Basin Drain

Common Name

Scientific Name

Big scale logperch
California roach

Carp

Flathead minnow
Goldfish

Hitch

Inland silversides
Mosquitofish

Pacific lamprey
Sacramento blackfish
Sacramento pike minnow
Sacramento splittail
Sacramento sucker
Sculpin sp.

Threadfin shad

Tui chub

Tule perch

One late fall-run chinook salmon carcass was found in the upper fyke net.

Percina macrolepida
Hesperoleucus symmetricus
Cyprinus carpio

Pimephales promelas
Carassius auratus

Lavinia exilicauda

Menidia beryllina

Gambusia affinis

Lampetlra tridentata
Orthodon microlepidotus
Ptychoicheilus grandis
Pogonichthys macrolepidotus
Catostomus occidentalis
Cottus sp.

Dorosoma pretenense

Gila bicolor

Hysterocarpus traski

In October 1998, fall-run chinook salmon were observed migrating up the CBD
at the Delevan Wildlife Area. DWR biologists saw spring-run chinook salmon in
Walker Creek, a tributary to Willow Creek, in spring 1998. Four splirtail were
caught in the fyke net located just below Highway 20 in July and August, 1999.
All four were young-of-the-year splitrail. They averaged 1.4 inches, and ranged

from 0.9 to 2.0 inches fork length.

The grearest diversity of fish was caught in the upper fyke net, at the
confluence of Willow Creek and the CBD. The gill ner and the hoop net caught
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only a few different species of fish (Table 25). Various tadpoles, mostly bullfrog,
(Rana catesbieana), were by far the most numerous animal caught by any
method, but particularly the fyke nets. Channel catfish were the most frequently
caught fish, the majority of which were juveniles. Mostly juvenile fish were
caught in the nets. Rarely did fish exceed 5.9 inches, with the exception/of the
goldfish. Adult channel catfish, up to 17.7 inches, were caught by hook and line.
Carp, up to 20 inches, were also caught with hook and line.

Seining was the most efficient form of sampling in the Colusa Basin Drain,
with a catch per hour effort ratio of 21.8. The hoop net was the least efficient
method of capture, with a catch per hour effort ratio of 0.01 (Table 26).

Table 25. Number of Species Captured at Each Trapping Station

Species Gill net ~ Hoop Seine Hook & - Fyke nets Total
net line

Big scale logperch 2 3 5
Black bullhead 1 7
Black crappie 1 2 3
Biuegill 1 1 10 1 23 36
Brown bullhead 20 18 38
California roach 15 1 16
Carp 69 2 71
Channel catfish 2 1 28 195 226
Chinook saimon 1 1
Flathead minnow 1 1
Goldfish 16 15 31
Green sunfish 8 48 56
Hitch 40 1 52 93
Inland silversides 1 4
Mosquitofish 3 6
Pacific lamprey 7
Sacramento blackfish 96 23 119
Sacramento pike 1 2 3
minnow
Sacramento splittail 4 4
Sacramento sucker 1 1 1 3 6
Sculpin sp. 1 1 2
Threadfin shad 6 6
Tui chub 1
Tule perch 1 4 5
White catfish 7 18 - 25
White crappie 3 3
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Table 26. Catch Per Hour Effort for Each Trapping Method

Trapping Method Total Effort Hours Catch per Hour Effort
Gill net 336 0.02
Hoop net 576 0.01
Seine 8 21.8
Hook and line 41 3.5
Fyke net 2500 0.25
Discussion

Four Sacramento splittail were caught. This species were federally listed as
threatened in March 1999. Numerous fall-run chinook salmon were observed in
the CBD and the carcass of one late fall-run chinook salmon was found. Fall-run
chinook salmon and late fall-run chinook salmon are federally proposed for
listing as threatened. Spring-run chinook salmon were observed in Walker
Creek, a tributary to the CBD. They were listed as a State of California
Threatened Species in February 1999. They are also proposed for listing as a
federally endangered species.

Willow and Freshwater Creeks are tributaries to the CBD. They flow all
year in their upper reaches and have deep pools suitable for steelhead juveniles.
Steelhead smolts migrate during high stream flows in the winter. The nets set up
in the CBD might not have caught them because larger fish and migrating
vearling steelhead avoid fixed fyke nets. Willow and Freshwarer Creeks should be

sampled during summer to detect rearing steelhead frv.

Sites and Colusa Project Habitat Types

This section summarizes studies of habitat types along the streams in the
proposed Sites and Colusa Project areas conducred in 1998 and 1999.

Methodology

An initial channel type survey, including an evaluation of the overall
channel morphology, was made at the beginning of the study of each creek.
Channel type was subsequently determined when the overall character of the
channel changed for over 20 bankfull widths.

Channel type surveys began by first noting if the stream is a threaded or
single channel. Then the bankfull width was measured at the prominent scour
marks and sedimentation on the bank substrate with a 100-foot vinyl tape. Ten
depths were taken at the study section to obtain the average bankfull depth. The
substrate type was noted (Table 27).
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Table 27. Substrate Type and Size Used1

Substrate Type Size in inches
Boulder >.10
Large Cobble 5-10
Small Cobble 2.5-5
Gravel 0.08-2.5
Sand <0.08

" Flosi et al. 1998

Habirtat type evaluation on Funks Creek began at Golden Garte damsite on
January 12, 1999, and proceeded upstream to a point just above the mouth of
Grapevine Creek on February 25, 1999. After this point, Funks Creek no longer
contained water. Habitat typing continued on Grapevine Creek from the
confluence with Funks Creek on February 26, 1999, and concluded at the
reservoir inundation line on April 28, 1999. Stone Corral Creek habitat typing
began on February 10, 1999, and continued until the channel no longer
contained water, just past the confluence of Antelope Creek. Habitat typing
concluded for Stone Corral and began on Antelope Creek on February 23, 1999.
Habirtat typing concluded on Antelope Creek on April 22, 1999, at the reservoir
inundation line.

Each habitat unit was described as a pool, flat water, or riffle. All data was
recorded on a standardized habitat typing data sheet (Flosi eral. 1998). Side
channels were evaluated separately only when they demonstrated a different
habirat type due to the small nature of the creek bed and intermittent water flow.
Once the habitar unit type was identified it was assigned a unit number. For each
unit, a mean length (measured as the thalweg length), widch, and depth were
taken, as well a maximum depth. All measurements were made and recorded in
feet and tenths of feer using standard engineering measuring tapes and stadia
rods. For pools, the tail-crest depth, type of pool-tail substrate, and the percent
the substrate is embedded were also evaluated.

In addition to unit type dara, the time surveying began, air and water
temperature, date, and surveyors present were all recorded daily. Yellow flags
were left at the end of the last habirat unit surveyed each day. The substrate type
and percent exposed substrate was recorded. A shelter value for the unit was
given based on the quantity and composition of the cover. The total percent
cover for the habirat unit was recorded, then broken down into the pér/centages
of the total that each cover element represented.

The bank composition was evaluated and dominant vegeration for right and

- left banks was recorded. Plant species and bank substrares were entered. The
percent of the bank vegetated was evaluated up to bankfull width plus 20 feet. The
percent and type, (deciduous or coniferous), of cover by tree canopy at midday was
also evaluated. This was done for the entire part of each stream studied.
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W
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Results

Funks Creek. Flat water constituted 51 percent of the total creek measured.
The average flat water length on Funks Creek was 212 feet. Pools at 35 percent
of the total length with an average length of 146 feet, were the second most
dominant habitar type. Riffles constituted 14 percent of the creek, with an
average unit length of 57 feet (Figure 4).

Figure 4. Relative Occurrence of Habitat Types in Funks Creek

Riffles
14%

Pools
35%

Flat water
51%

Gravel was the most common substrate (Table 28). Small cobble substrate
was the second most common substrate type, occurring at 28 percent of the units
surveyed. Silt/clay type substrate was most commonly associated with the gravel
substrate, either as the primary or secondary substrate. It also frequently occurred
as a layer over bedrock or boulder substrates. Silt/clay was the dominant substrate
in the lower reaches of Funks Creek, giving way to gravel as the dominant
substrate in the upper reaches of the srream.

Table 28. Summary of Substrates (%) by Habitat Type
on Funks Creek

Habitat type Silt/Clay Sand Gravel Small Large  Boulder = Bedrock
cobble - cobble

Riffle 19 0 26 21 10 1 24
Flat water 11 1 33 21 5 8 21
Pool 6 1 41 43 5 2 22
Average 12 1 33 28 7 4 15

The bank composition was overwhelmingly silt/clay. Occasional areas of
bedrock bank or cobble bank occurred; where roads passed through or near the
creek, boulders dominated the bank. Greater variability of bank composition
occurred in the lower reaches of the creek. Most bedrock banks occurred in
major blocks where bedrock ridges rose through the valley floor.
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Star thistle and grasses dominated both banks. The average percent bank
covered by vegetation was 52 percent for the right bank and 53 percent for the
left bank. Occasional cottonwoods, willows, oaks, and walnut trees punctuate the
bank. Only 18 percent of the habitat units had some degree of canopy. The
average canopy cover was 5 percent, or 26 percent when considering only those
units that had any canopy cover at all. Trees were concentrated at Golden Garte,
where habitat typing began on Funks Creck, and in the upper reaches of the
creek.

The average of the total units covered by all cover combined was 27 percent.
Aquaric vegetation was the prevalent type of cover, boulders were the most
common large cover item. Aquatic vegetation and boulders each comprised an
average of 25 percent of the total cover (Table 29). Large woody debris and root
masses occurred relatively infrequently. Undercut banks occurred in 17 percent
of the habitat units. Pools overall had a large degree and variety of cover, while
flat water and riffles had less cover.

Table 29. Summary of Habitat Cover in Funks Creek

Percent Percent of Cover Type

of each Undercut Small - Large Root: Terrestrial Aquatic  Bubbie Boulders Bedrock

habitat banks woody woody masses vegetation vegetation curtain ledges

having debris debris

cover
Riffles 20 - - 1 - 20 15 30 28 6
Flat water 38 34 1 1 - 1 27 10 25 1
Pcols 24 18 3 1 1 1 34 2 21 19
Average 27 17 1 1 - 7 25 14 25 9

Grapevine Creek. Riffles made up 24 percent of the total creek measured
(Figure 5). The average riffle length on Grapevine Creek was 72 feet. Flat water
made up 23 percent of the total length with an average length of 143 feet, and
was the least dominant habitat type. Pools made up just over half, 53 percent, of
the total length of Grapevine Creek within the reservoir footprint.

Small cobble was the most common substrate in Grapevine Creek. Gravel
was also common, occurring as the substrate in 30 percent of the habitat units.
Large cobble was the dominant substrate in 13 percent of the units surveved.
Small cobble substrate was spread throughout the creek system; however, there
were no distinct pockets of this or any other substrate.
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Figure 5. Relative Occurrence of Habitat Types in
Grapevine Creek

Riffles
24%

Pools
53%

Flat water
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Thirty-two percent of the pools on Grapevine Creek were dominated by
small cobble substrate. Gravel was dominant in 22 percent of these. Flat water
was dominated by gravel and small cobbles (Table 30).

Table 30. Summary of Substrates on Grapevine Creek

Silt/Clay Sand - Gravel Small Large ‘Boulder - Bedrock
cobble cobble
Riffle 5 32 24 11 1 27
Flat water 12 1 35 41 7 2 2
Pool 6 22 32 21 5 14
Average 8 30 32 13 3 14

Bank composition was overwhelmingly silt/clay. Frequent patches of
gravel/cobble banks occurred throughout the creek channel surveyed. Most
bedrock banks occurred in major blocks where bedrock ridges rise through the
valley floor.

Grasses and star thistle dominated both banks. The average percent bank
covered by vegeration was 56 percent for the right bank and 54 percent for the
left bank. Occasional oaks, willows, cottonwoods, walnuts. and gray pines
punctuate the bank. Thirty-nine percent of the habitat units examined on
Grapevine Creek had some degree of canopy—38 percent from deciduous trees
and shrubs, and 1 percent from pines. The average canopy cover was 12 percent.
Trees were more concentrated at the upstream end where Grapevine Creek starts
to climb in elevation toward the edge of the reservoir footprint. ’

The average of the total unit covered by all cover combined was 29 percent.
Aquaric vegeration was the most prevalent type of cover, occurring in 72 percent
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of the flat water units surveyed. Aquatic vegetation comprised an average
53 percent of the total unit cover (Table 31).

Pools had the largest mean toral coverage at 32 percent. Aquatic vegetation
comprised 46 percent of the cover in pools. Riffles had a mean total cover
28 percent, 40 percent of which was aquatic vegetation. Terrestrial vegetation,
boulders, and bubble curtains also provided cover in riffles—14 percent,
17 percent, and 7 percent, respectively. Flat warer averaged 26 percent total
coverage. of this 72 percent of the cover was aquatic vegetation.

Aquaric vegetation was the most common large cover item, occurring in
53 percent of the units surveyed. Root masses were another large cover item that
occurred with some frequency at 7 percent. Terrestrial vegetation occurred in
9 percent of the habirar units, and bedrock ledges in 4 percent of the units.
Riffles and pools conrained all of the major tvpes of cover (Table 31).

Table 31. Summary of Habitat Cover in Grapevine Creek

Percent of Percent of Cover Type
hi?)(i:gt Undercut Smail Large Root Terrestrial - - ‘Aquatic” - Bubble Boulders Bedrock
havi banks woody -~ woody ‘masses vegetation vegetation curfain ledges
aving - -
debris . debris
cover
Riffies 28 1 3 3 13 14 40 7 17 2
Flat water 26 5 3 - 4 8 72 4 4 -
Pools 32 7 3 12 4 46 4 9 L
Average 29 4 3 5 7 S 53 5 10 4

Stone Corral Creek. Flat water made up the majority of habitat type
measured, comprising 52 percent of the total creek. The average flat water length
on Stone Corral Creek was 213 feet. Pools, making up 36 percent of the total
length and with an average length of 145 feet, were the second most dominant
habitar type in terms of total footage. Riffles made up 12 percent of the creek’s
total length, with an average unit length of 48 feet (Figure 6).

Bedrock was the most common substrate, occurring as the primary
substrate in 31 percent of the total units surveved on Stone Corral Creek. Gravel
substrate was the second most common substrate type, occurring in 24 percent
of units surveyed. Silt/clay type substrate was commonly associated with bedrock
or gravel, occurring as a layer over the other substrates. The lower reach of Stone
Corral Creek was heavily dominated by bedrock, giving way to a more gravel
base near the confluence with Antelope Creek. Silt/clay substrate is spread
consistently throughout the creek svstem.
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Figure 6. Relative Occurrence of Habitat Types in
Stone Corral Creek
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Thirty-three percent of pools had silt/clay as the dominant substrate
(Table 32). Fifty-two percent of flat water had gravel as the dominant substrate.
Riffles had 56 percent bedrock dominant and 17 percent silt/clay dominant
substrate. The most common occurring pool tail substrate was bedrock.

Table 32. Summary of Substrates on Stone Corral Creek

Silt/Clay Sand = Gravel  Small = Large Boulder Bedrock
cobble ' cobble

Riffie 17 9 1 17 56
Flat water 20 52 14 14

Pool 33 5 12 2 12 36
Average 23 2 24 1 5 14 31

The bank composition was overwhelmingly silt/clay. Occasional areas of
bedrock bank or cobble bank occurred; where roads passed through or near the
creek, boulders dominated the bank. Greater variability of bank composition
then occurred in the lower reaches of the creek, where cobbled banks frequently
occurred. Most bedrock banks occurred in major blocks where bedrock ridges
rise through the valley floor.

Bank vegetation included grasses and star thistle, which dominated both
banks. The average percent bank covered by vegetation was 62 percent for the
right bank and 63 percent for the left bank. Occasional oaks, willows,
cottonwoods, and walnut trees punctuate the bank. Only 11 percent of the
habirat units surveyed had some degree of canopy. The average canopy cover was
4 percent, all deciduous trees and shrubs. Trees were more concentrated ar the
lower end where habitat typing began on Stone Corral Creek.
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The average of the total unit covered by all cover types combined was 33
percent. Aquatic vegetation was the most prevalent type of cover, comprising an
average of 56 percent of the total unit coverage.

Riﬂes had a mean total cover of 39 percent; 49 percent of which was
aquatic vegetation. An average of 7 percent of the cover in riffles was comprised
of boulders. Flat water averaged 34 percent total coverage, of this 61 percent of
the cover was aquatic vegeration. Pools had a mean percent total coverage of 26
percent. 5

Aquaric vegetation was the most common large cover item, occurring in 56
percent of the units surveved. Boulders and terrestrial vegetation were the next
most common cover items at 16 percentand 12 percent, respectively. Undercut
banks occurred in 6 percent of the habitat units, and bedrock ledges in 4 percent
of the units. No habitat unit types contained all major types of cover (Table 33).

Table 33. Summary of Habitat Cover in Stone Corral Creek

Percent of Percent of Cover Type

each .

habitat Undercut Small Large - Root Terrestrial - Aguatic Bubble Boulders Bedrock

having banks woody woody masses vegetation vegetation curtain ledges

cover debris debris
Riffles 39 - - - - 25 49 18 7 2
Flat water 34 5 5 - - 6 61 - 21 3
Pools 26 12 - - 1 4 57 - 19 7
Average 33 8 2 - - 12 56 6 16 4

Antelope Creek. Flar water made up the majority of the total footage
measured, comprising 53 percent of the total creek measured. The average flat
water length on Antelope Creek was 135 feet. Riffles made up 7 percent of the
creek’s rotal length, with an average unit length of 18 feet. Pools comprised
40 percent of the total length measured with an average length of 103 feet
(Figure 7).

Silt/clay was the most common substrate, occurring as the primary substrate
in 24 percent of Antelope Creek. Gravel and small cobble were also common
substrates at 22 percent each. Silt/clay type substrate was commonly associated
with gravel. Small cobble increased in frequency of occurrence in the upper

reachcs of Antelope Creek. Gravel substrate occurred uniformly throughour
Antelope Creek (Table 34).
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Figure 7. Relative Occurrence of Habitat Types in Antelope Creek
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Silt/clay dominated the majority of pools. Twenty-nine percent of flat
water units had silt/clay as the dominant substrate. Gravel and small cobbles at
23 percent and 22 percent respectively (Table 34) dominated riffles.

Table 34. Summary of Substrates on Antelope Creek

Silt/Clay Sand  Gravel Small Large Boulder Bedrock
cobble cobble
Riffle 7 2 23 22 7 9 30
Flat water 29 3 25 27 7 2 7
Pool 35 3 18 16 10 14
Average 24 3 22 22 8 8 14

Bank composition was largely silt/clay. Occasional areas of bedrock bank or
cobble bank occurred; where roads passed through or near the creek, boulders
dominarted the bank. The diversity of bank substrate increased, particularly gravel
and cobble, in the upper reaches of Antelope Creek.

Grasses and star thistle dominated both banks. The average percent bank
covered by vegetation was 80 percent for the right bank and 80 percent for the
left bank. Oaks, willows, cottonwoods, walnur trees, and gray pines punctuate
and occasionally line the bank. Forty-seven percent of the habitar units surveyed
had some degree of canopy. The average canopy cover was 20 percent. Trees
were more concentrated at the middle to upper reaches.

The average of the total stream habitat covered was 31 percent (Table 35).
Aquaric vegeration was the most prevalent type of cover, occurring in 635 percent -
of the units surveyed. Aquatic vegetation comprised an average of 46 percent of
the rotal unit cover.

Riffles had an average total cover of 34 percent, with 43 percent aquatic
vegetation. Flat water averaged 30 percent total coverage—38 percent aquatic
vegetation. The primary cover for all units was aquatic vegeration. Some units
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indicated a higher percentage of cover, but these occur on an infrequent basis in
this creek.

Aquatic vegetation and terrestrial vegeration were the most common large
cover items, occurring in 46 percent and 17 percent respectively of the units
surveyed. Most units surveyed had small amounts of a variety of cover types.

Table 35. Summary of Cover in Antelope Creek

Habitat - Percent of Percent of each habitat type
type he?g t Undercut Small Large Root Terrestrial = Aquatic Bubble Boulders Bedrock
ha ! banks woody woody masses vegetation vegetation curtain ledges
aving debris debris
cover
Riffles 34 4 5 4 15 16 43 1 1 -
Flat water 30 3 1 8 19 58 1 5 1
Pools 29 18 7 1 " 15 37 1 13 1
Average 31 5 2 10 17 46 1 10 1
Discussion

Habitat typing was done to quantify physical aquatic habitat to provide
information for the NEPA and CEQA process. This quantification will
determine habitat lost by inundation and will form the basis for mitigation.
Grapevine Creek had more pools and riffles. Grapevine Creek also had the least
amount of flat water. Funks Creek and Stone Corral Creek had similar amounts
of pools, flat water, and riffles. Antelope Creek was more like Stone Corral and
Funks Creeks than Grapevine Creek. Grapevine Creek flows from springs in hills
to the west of Sites-Colusa and is steeper than the other creeks. That causes
Grapevine Creek to have less flat water than the other creeks (Table 36 and
Figure 8).

Table 36. Comparison of Relative Occurrence of Pools, Flat
Water, and Riffles in Creeks in the Sites-Colusa Project Area

Funks Grapevine Stone Corral Antelope
Pools 21 32 22 24
Riffles 25 42 21 12
Flat water 28 13 29 30
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Figure 8. Relative Occurrence of Habitat Types in Sites-Colusa
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Stone Corral Creek had a high abundance of larger substrates. Grapevine
Creek had the lowest percentage of silt. Grapevine Creek also had the most
gravel, small cobble, and large cobble substrate. Fine materials are abundant in
Stone Corral and Antelope Creeks. The relatively steep nature of Grapevine
Creek washes fine materials away and leaves coarser materials behind (Table 37).

Table 37. Summary of Substrates (%) by Habitat Type on Creeks
in the Sites-Colusa Study Area
Creek Habitat type

Sil/Clay Sand Gravel Small Large = Boulder Bedrock
cobble  cobbie

Funks 12 3 32 28 7 3 15
Grapevine 8 1 30 32 13 3 13
Stone Corral 23 2 24 1 5 14 31
Antelope 24 3 22 22 8 8 13

The occurrence of cover types followed the same trends for all four creeks
surveyed. Aquatic vegetation was the dominant cover rype in each creek. Stone
Corral Creek showed a higher percent occurrence of boulders—nearly twice as
many as Antelope Creek and nearly five times as many as Funks and Grapevine
Creek

Bubble curtains were more common in Funks Creek. Antelope Creek had
more cover provided by root masses than the other creeks (Table 38).
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Table 38. Summary of Cover (percent of each habitat type) on
Creeks in the Sites-Colusa Study Area /

Percent Percent of Habitat Cover
Creek of each
habitat Undercut Small Large Root - Terrestrial - Aquatic ~ Bubble Boulders Bedrock
having banks woody woody masses vegetation vegetation curtain ledges
cover debris debris
Funks 27 17 1 1 1 7 25 14 25 9
Grapevine 29 3 4 7 10 53 8 10 4
Stone Corral 33 1 - 1 10 54 6 16 4
Antelope 31 5 2 10 17 46 1 g 1

The pools of all four creeks had similar degrees of cover for all habirats,
which were spread verv closely to 30 percent coverage. Notable spikes in percent
unit covered occurred in unit types that have a very low frequency of occurrence.

Grapevine and Antelope Creeks show an increase in the occurrence of canopy
(Figure 9).

Figure 9. Percent of Canopy Over Creeks Measured at
Sites-Colusa Project Area
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Creek flows varied widely with lack of rainfall, forcing activity to be
suspended on some areas of Funks, Stone Corral, and Antelope Creeks until
further rain revived the stream flow. This suggests that streams on the floor of
the Antelope Valley are intermittent and only flow during the summers of
particularly wet years. Antelope Creek, and particularly Grapevine Creek, could
flow year round. The majority of the fish found in this area were juvenile fish
that would probably use the creeks only as rearing areas. The high concentration
of sediments and aquatic vegetation would also raise the biological oxygen
demand in the creeks during the summer months in any remaining deeper pools,
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making them uninhabitable to most fish, with the exception of the Caleorma
roach, Lawma exilicauda (Moyle 1976).
Both Grapevine and Antelope Creeks are the continuarions of the main
reek channels of those systems. Both creeks also show an increase in canopy and
larger substrates. When viewed as just two creek systems, Funks-Grapevine and
Stone Corral-Antelope both show a trend toward more canopy and larger
substrates. The increased canopy and decreased sedimentation in the upper
reaches of Anrelope Creek and Grapevine Creek may provide sufficient cooling
factors for year-long fish inhabitants. Eight-to-10 inch largemouth bass,
Microprerus salmoides, were seen in the upper reaches of Grapevine Creek, which
suggests a year-round flow capable of supporting larger fish. The larger substrare
size also provides cover for the minnow fry that occupy the creeks in the spring.
Very little riparian vegeration, such as rushes, essential cover for aquatic
amphibians and reptiles, exists on the banks of any of the creeks in the Sites-
Colusa Project area, with the exceptions of the upper reaches of Antelope and

Grapevine Creeks.

Summary of Fish Studies for Proposed Projects

Thomes Creek has runs of fall-run, late fall-run, and limited numbers of
spring-run chinook salmon. Steelhead also spawn in Thomes Creek. Large runs
of Sacramento suckers and Sacramento pike minnows migrate up Thomes Creek.
Fall-run salmon, Sacramento suckers, and Sacramento pike minnow also migrate
up Stony Creek. Cottonwood Creek has larger runs of fall-run, late fall-run, and
spring-run chinook salmon. Cottonwood Creek has a run of steelhead, as well as
annual migrations of Sacramento suckers and Sacramento pike minnows. Stone
Corral Creek and Funks Creek have no established runs of chinook salmon but
have small runs of Sacramento suckers and Sacramento pike minnows.
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ABSTRACT

The vast majority of the world’s rivers are now being tapped for their water supplies, yet only a tiny fraction of these rivers are protected by
any sort of environmental flow standard. While important advances have been made in reducing the cost and time required to determine the
environmental flow needs of both individual rivers and types of rivers in specific geographies, it is highly unlikely that such approaches will
be applied to all, or even most, rivers within the forseeable future. As a result, the vast ruajority of the planet’s rivers remain valnerable to
exploitation without limits. Clearly. there is great need for adoption of a “presumptive standard” that can il this gap. In this paper we
present such a presumptive standard, based on the Sustainability Boundary Approach of Richter (Z009) which involves restricting hydrologic
alterations to within a percentage-based range around natural or historic flow variability. We also discuss water management implications in
applying our standard. Our presumptive standard is intended for application only where detailed scientific assessments of environmental
flow needs cannot be undertaken in the near term. Copyright © 2011 John Wiley & Sens, Lid.

KEY worps: environmental flow; sustainability; Sustainable Boundary Approach; river management; corporate water use; water stewardship: water allocation:

water scarcity

Received 7 December 2010; Revised 16 January 2011; Accepted 7 February 2011

Available freshwater supplies are being increasingly strained
by growing human demands for water, patticularly for
nrigated agriculture and urban uses. The global population is
growing by 80 million people each year, and if consumption
patterns evolve as expected, two-thirds of the world’s
population will Hive in water-stressed areas by 2025 (WWAP,
2009). Whereas differing patterns of population growth,
lifestyle changes and climate change will pose different
scenarios on cach continent, water managers and planners are
challenged to meet growing water needs virtually everywhere.

At the same tume, societies arcund the world are
increasingly demanding that water managers also protect the
natural freshwater ecosystems that are being tapped for water
supplies. The need to protect ‘environmental flows —defined
as the guantity, timing and quality of water flows required
to sustain freshwater and estuarine ecosystems and the human
livelihoods and well-being that depend on these ecosystems
(Brisbane Declaration, 2007)-—is now being addressed
in many governmental water allocation policies, dam
developmment plans and urban water supply plans. The stimuli
for protecting environmental flows are varied and many,

*Correspondence to: B. D, Richter, The Natwre Conservancy, 490 Westfield
Road, Charlottesville, Virginia 22901, USA.
F-mail: brchier@tnc.org

Copyright © 2011 John Wiley & Sons, Ltd.

including the desire to protect biodiversity, ecosysten services
{especially fisheries production), water-based tourism or
recreation, economic activities such as hydropower generation
and other cultural or spiritual values (Postel and Richter, 2003).

However, many good intentions to protect environmental
flows have stalled upon encountering confusing and
conflicting information about which method for environ-
mental flow assessment is appropriate or ‘best’ and
perceptions that the more credible and sophisticated methods
require considerable investment of time, expertise and money
to apply. These real and perceived hurdles have too often
resulted in doing nothing to protect environmental flows,
leaving the vast majority of rivers on the planet vulnerable to
over-exploitation (Richter, 2009).

The environmental flow science commmunity has long been
attuned and responsive to the need for more cost-efficient and
time-efficient approaches to determining environmental flow
needs. Beginning in the 1970s with the Tennant (1976)
method and continuing with the recent publication of the
‘Ecological Limits of Hydrologic Alteration’ (ELOHA; Poff
et al., 2010}, a long series of efforts have been put forth by
scientists to streamibine and expedite environmental flow
assessment while maintaining scientific credibility. However,
widespread environmental flow protection across the planet’s
river networks has yet to be attained.
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Of particular concern and relevance to this paper is the
fact that it is proving difficult to implement ELOHA in
some jurisdictions even though the approach was explicitly
designed to address the issues that bave prevented other
methods from being applied widely. The four co-authors of
this paper have heen actively encouraging government
entities to apply the ELOHA framework: the difficulties we
have experienced in these efforts have provided strong
motivation for writing this paper. As we explain later in this
paper, we continue to believe that ELOHA provides the best
available balance between scientific rigor and cost of
application for setting environmental flow standards for
many rivers simultaneously. The ELOHA framework is
currently being applied in various jurisdictions around the
world. However, we are finding that many govemment
entities are unable {or unwilling) to afford the cost of
applying ELOHA (generally ranging from $100k to $2M),
especially in situations where existing biological data and
hydrologic models have poor spatial coverage. Time
constraints are an even more frequent hindrance to the
implementation of the ELOHA framework, particularly for
jurisdictions embroiled in politically challenging situations
such as responding to extreme droughts, legislative
mandates or lawsuits. We suggest that until ELOHA or
some variation can be applied everywhere, a presumptive,
risk-based environmental flow standard is needed to provide
interim protection for all rivers.

Another strong motivation for putting forth a presumptive
standard at this time is the fact that many large water-using
corporations are now looking for environmental indicators
that can help them screen thewr operations and supply chains
for water-related risks (e.g. SABMiller and WWI-UK,
2009). These corporations are increasingly coming to
understand that, when environmental flows are not ade-
quately protected, freshwater ecosystems will be stressed,
jeopardizing ecosystem services valued by many people for
their livelihoods and well-being. This can lead to conflicts
that can ultimately endanger a company’s ‘social licence to
operate’ (Orr et al., 2009). Presently, many corporations are
using estimates for environmental flow requirements put forth
by Smakhtin er al (2004); these estimates range globally
from 20% to 50% of the mean annual river flow in each
basin. We agree with Arthington et al (2006) that such a low
level of protection as suggested by Smakhtin “would almost
certainly cause profound ecological degradation, based on
cutrent scientific knowledge’. We hope that the presumptive
standard we offer in this paper will replace corporate use of
the Smakhtin estimates for water risk screening.

The presumptive standard for environmental flow protec-
tion put forth in this paper is intended for use only in
situations where the application of ELOHA or site-specific
environmental flow determinations {(e.g. Richter er al., 2006)
cannot be applied in the near future; in other words, it is

Copyright © 2011 John Wiley & Sons, Ltd.

intended for use as a default placebolder. This presumptive
standard is derived from the sustainability boundary approach
(SBA) described by Richter (2009), which involves main-
taining flows within a certain percentage-based range arcund
natural flows (i.e. flows in the absence of dam regulation or
water withdrawals).

Before discussing our proposed presumptive standard in
greater detail, we provide a short discussion of the advantages
of ‘per cent-of-flow” (POF) approaches such as the SBA for
expressing environmental flow requirements. We then
summarize efforts around the world to apply flow protection
standards based on POF expressions. Finally, we propose a
specific presumnptive standard using risk bands placed around
natural flow variability and conclude with management
implications in applying this presumptive standard.

APPROACHES FOR SETTING FLOW PROTECTION
STANDARDS

A primary challenge in setting flow protection standards is
to employ a practical method that limits water withdrawals
and dam operations in such a way as to protect essential
flow variability. As described by Richter (2009), a large
body of scientific literature supports the ‘natural flow
paradigm’ as an important ecological objective to guide
river management (Richter er al., 1997, Poff er al., 1997;
Bunn and Asthington, 2002; Postel and Richter, 2003;
Arthington et al., 20006). Stated simply, the key premises of
the natural flow paradigm are that maintaining some
semblance of natural flow regimes is essential to sustaining
the health of river ecosystermns and that health is placed at
increasing risk with increasing alteration of natural flows
(Richter et al., 2003; Richter, 2009).

Three basic approaches have been employed for setting
environmental flow standards across broad geographies
such as states or nations: minimum fHow thresholds,
statistically based standards and POF approaches. The most
commonly applied approach to date has been to set a
minimum flow level that must be maintained. For example,
the most widely used minimum flow standard in the USA is
the annual 7210, which is defined as the lowest flow for
seven consecutive days that occurs every 10years on
average. Whereas the original intent of the annual 7Q10
flow standard was to protect water quality under the federal
Clean Water Act of 1972, it has become either explicitly in
rule or by default the minimum flow threshold in many states
{Gillilan and Brown, 1997; IFC, 2001). The growing
recognition that this threshold was not sufficiently protective
of aquatic habitats led in the 1980s and 1990s to several states
setting higher flow thresholds, such as by setting the
mininm fevel at 30% of the mean annual fow (MAF) or
by setting thresholds that vary seasonally, such as at the
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fevel of 60% of MAYF i winter, 30% of MAF n summer
and 40% of MAT in spring and fall (Gillilan and Brown,
1997 IFC, 2001).

Maore recently, statistically based standards have heen
used to maintain certain characteristics of the flow regime.
For example, such a standard may call for protecting a high
flow of a specified magnitude, with specified duration, to
occur with a specified inter-annual frequency. The applica-
tion of a statistically based standard in regulating water use
generally involves using computerized hydrologic models
to simulate the cumulative effects of licenced or proposed
water withdrawals and dam operations on the flow regime;
hydrologic changes are allowed to accurnulate untl the
statistical standards would be violated by further with-
drawals or dam effects.

Flow standards set in the USA, the European Union and
elsewhere in the past decade have increasingly been based on
a POF approach (see case studies later in this paper). This
approach explicitly recognizes the importance of natural flow
variability and sets protection standards by using allowable
departures from natural conditions, expressed as percentage
alteration. The POF approach has several strong advantages
over other approaches. For instance, the POF approach is
considerably more protective of flow variability than the
minimum threshold standards. Minimum-threshold-based
standards can allow flow variability to become ‘Hat-lined’ as
water allocation pressure increases and reservoir operations
are designed only to meet minimum release requirements.
Statistically based standards, although usually more protec-
tive of flow regimes than minimum thresholds, can bhe
confusing to non-technical stakeholders, and complex
statistical targets have proven difficult for water managers
to implement {(Richter, 2009). By comparison, POF

approaches are conceptually simple, can provide a very high
degree of protection for natural flow variability and can also
be relatively simple to implement (i.e. a dam operator simply
releases the prescribed percentage of inflow, or cumulative
water withdrawals must not reduce flow by more than the
prescribed percentage).

Sustainabiliry boundary approach

Recognizing that human-induced flow alterations can both
deplete and unnaturally augment natural flows to the
detriment of ecological health, Richter (2009) expanded upon
the POF approach by suggesting that bands of allowable
alteration called ‘sustainability boundaries’ could be placed
around natural flow conditions as a means of expressing
environmental flow needs, as depicted in Figure 1.

To apply the SBA, the natural flow conditions for any
point of interest along a river are estimated on a daily basis,
representing the flows that would have existed in the
absence of reservoir regulation, water withdrawals and
return flows (Richter, 2009). Limits of flow alteration,
referred to as sustainability boundaries, are then set on the
basis of allowable perturbations from the natural condition,
expressed as percentage-based deviations from natural
flows. Those withdrawing water or operating dams are then
required to maintain downstream river flows within
sustainability boundaries. Whereas maintaining flows
within the targeted range may be infeasible on a real-time
basis in many cases, such management can be facilitated by
creating computerized hydrologic models to evaluate what
the likely pertwrbation to natural flows would be under
existing or proposed scenarios of water withdrawal and dam
operations and by licencing such water uses accordingly.
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Figure 1. Hhustration of the sustainability boundary approach from Richter (2009; reprinted with permission). The sustainability boundaries
set limits on the degree to which natural flows can be altered, expressed as a percentage of natural fows.
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The allowable degree of alteration from the natural
condition can differ from one point to another along the
same river. This determination for any point of interest along
a river requires a negotiation or optimization between the
following: (i) the desired consumption or dam regulation of
water upstream, which might either deplete or unmaturally
augment river flows; (i) the desired uses of water
downstream; and (iii) the desired ecological condition and
ecosystem services to be maintained. As such, the SBA
forces an explicit integration of environmental flow
objectives with water withdrawals and dam operations.
We recognize and emphasize that this is a socio-political
decision-making process as much as it is a scientific one. As
suggested by Richter (2009), the application of the SBA in
setting river flow management goals requires transparent,
inclusive and well-informed stakeholder engagement.

The basic challenge confronting environmental flow
proponents is the difficulty of determining how much
alteration from natural flows can be tolerated without
compromising ecological health and ecosystem services to
an undesirable degree. In the absence of such an under-
standing. water managers and governmental regulators have
focused solely on water withdrawals and dam operations,
providing only minimum flow protection or neglecting
ecosystem considerations altogether. This highly undesir-
able situation calls for the adoption of a precautionary
approach to fill the gap, until more detailed and regionally
tatlored studies of environmental flow needs can be
completed and used to set flow protection standards.

We believe that sufficient scientific evidence and
knowledge now exist to propose an 5BA-based presumptive
standard that can serve as initial guidance for regulating
water withdrawals and dam operations in rivers. In
designing the presumptive standard recommended later in
this paper, we reviewed numerous other efforts to set
environmental flow standards that apply across broad
regions and many different rivers.

CASE S5TUDY REVIEW

The following case studies represent environmental flow
policies and management guidelines that are being applied
in the USA and Europe to hmit flow alteration and to
achieve relatively high levels of ecological protection, while
allowing for carefully managed water development to
proceed. Whereas not all of these cases can be characterized
as pure POF approaches, we believe that these case studies
iltustrate useful and progressive water management policies
that fulfill the intent of the SBA. They are described here to
demonstrate the feasibility of applying standards in a
manner consistent with the SBA and to support our
recommendations for the presumptive standard described
later in this paper.

Copyright © 2011 John Wiley & Sons, Ltd.

Example #1--Southwest Florida Water
Management District

Under the Florida state law, the state’s five water
management districts must determine ‘minimum flows and
levels™ (MFLs) for priority water bodies of the state.
Methods to determine MEFLs differ among the five districts.
The Southwest Florida Water Management District
(SWFWMD} uses a POF-based approach that includes use
of multiple environmental flow assessment methods,
including the Instream Flow Incremental Methodology
and the Wetted Perimeter approach (see IFC, 2001 for
descriptions of these methods), to inform the setting of
percentage alteration limits. The intent of the resulting
MFLs is to limit water withdrawals such that physical
habitat losses do not exceed 153% (Flannery er al., 2002,
2008). The allowable flow reduction, which is referenced
to as previous-day flows at a specified river gauge, can
vary with season and with magnitude of flow and includes
a ‘hands-off’ low flow threshold, meaning that all
withdrawals are curtailed once the flow threshold is
reached (see Rules of the Southwest Florida Water
Management District, Chapter 40I»-8, Water Levels and
Rates of Flow, Section 40D-8.041 Minimum Flows at
www.swiwmd.state.fl.us).

These MFLs are used in water management planning and
incorporated as water withdrawal permit conditions. The
percentage of allowable depletion has been set by
SWEWMLD for five non-tidal rivers in the district, ranging
from 8% to 15% during high flows and 10% to 19% during
low flows. Allowable depletions tend to be larger for
freshwater flows into estuaries. For example, the lower
Alafia River can be depleted up to 19% as it enters ifs
estuary, based on limiting fish habitat loss caused by
changes in salinity and dissolved oxygen to no more than
15%. No withdrawals are allowed when flows fall below
120 t"/s, based on chlorophyll residence time in the estuary,
fish, dissolved oxygen and comb jellyfish. The proposed
MFL for the Lower Peace River and its estuary limits
withdrawals to flows above 130 fts,/s, with allowable 16%
reduction of daily flow up to a flow rate of 625 ft'/s, 29%
flow reductions in fall/winter and 38% flow reductions in
summer above 625 ft'/s (Flannery er al., 2002, 2008).

Example #2—Michigan’s Water Withdrawal Assessment
Tool Approach

The Great Lakes-5t Lawrence River Water Resources
Compact and related state law require limits on water
withdrawals to prevent ‘adverse resowrce impact’, defined
as the point when ‘a stream’s ability to support characteristic
fish populations is functionally impaired’. Zom er al. (2008)
documented the work of the Michigan Department of
Natural Resources to develop a predictive model of how
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fish assemblages in different types of Michigan streams
would change in response to decreased summer base flows,
using habitat suitability information for over 40 Michigan
fish species. The approach involved classification of all river
segments in the state based on size and temperature regime
and the development of a fish response curve that relates
assemblage richness to an index flow (median August
streamflow) for each of the 11 river classes. This index flow
serves as a surrogate for withdrawals as a POF.

Across the majority of river types in Michigan, ‘baseline
or existing’ ecological conditions are predicted to be
maintained with cumulative withdrawals less than 6-15%
of the index flow, depending on the stream type (Seelbach
et al., 2009). This is roughly equivalent to maintaining
excellent ecological condition for many rivers, but some
rivers that have historically been degraded would only be
maintained in their curvent condition (Paul Seelbach, personal
communication, University of Michigan, Ann Arbor).
Adverse resource impacts are predicted to occur on most
types of rivers with withdrawals greater than 17-25% of
index flow. Rivers classified as ‘“transitional’ between cold
and cool rivers are very sensitive to withdrawals and are
limited to withdrawals of 2-4% index flows before
adverse resource impact is predicted to occur.

The Michigan Water Withdrawal Assessment Tool
(WWAT) allows estimation of the likely impact of a water
withdrawal on nearby streams and rivers using these
threshold values. Use of the WWAT is required of anyone
proposing to make a (large) new or increased withdrawal
from the waters of the state, including all groundwater and
surface water sources, prior to beginning the withdrawal.
The WWAT is online at http://www.miwwat.org/.

Unlike Florida's POF approach, which references allowable
depletions to a percentage of the previous day’s flow, the
Michigan approach references its withdrawal Hmits only to
the August median flow. Because August is typically the
lowest flow month in Michigan and Michigan flow regimes
are fairly predictable, it is unlikely that cumulative
withdrawals beyond the adverse resource impact level
would frequently exceed the percentage guideline in other
months. However, in very dry sunimers, one would expect
the adverse resource impact percentage to be exceeded for a
portion of the summer.

Example #3—UK Application of the European Union Water
Framework Directive

The European Union (EU) Water Framework Directive,
passed in 2000, was designed to protect and restore aquatic
ecosystems by setting common ecological objectives across
EU member states. The Water Framework Directive requires
member states to achieve a ‘Good Ecological Status” in all
surface waters and groundwaters that are not determined to
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already be ‘heavily modified’ (Acreman ef al., 2006). It is
assumed that meeting the Good Ecological Status requires
protecting or restoring ecologically appropriate hydrological
regimes, but the Water Framework Directive itself does not
define environmental flow standards for any country in the
EU {Acreman and Ferguson, 2010}

In the UK, a Technical Advisory Group worked with
conservation agencies and academics to begin defining
environmental standards for physio-chemical and hydro-
maorphological conditions necessary to meet different levels
of ecological status {Acreman ef al., 2006). A key part of
this work was defining thresholds of allowable water
withdrawal as a percentage of natural flow. To achieve
this, a literature review was prepared, and numerous expert
workshops were convened. Each river in the UK was
assigned to one of 10 classes, based on physical watershed
characteristics, to facilitate application of withdrawal
thresholds (Acreman and Ferguson, 2010).

Withdrawal standards were based on professional
knowledge and discussion of the flow needs of various
plant and animal communities—primarily macrophytes,
macroinvertehrates and fish. Quantitative standards for
achieving Good Ecological Status were specified for four
groupings of river types, two seasons and four tiers of
withdrawal standards based on annual flow characteristics
{Table I). The allowable abstraction values in Table I are
intended to be restrictions on cumulative withdrawals,
applicable to any point on a river of that type.

The withdrawal standards in Table I were derived from
an expert comsensus workshop approach by using the
precautionary principle to deal with considerable uncer-
tainty. Different tolerances to flow alteration were recog-
nized across taxa groups, but a 10% flow alteration was
generally seen by experts as likely 1o have negligible impact
for most taxa, stream types and hydrologic conditions
{(Acreman and Ferguson, 2010). The workgroup also
generally agreed upon a Q95 (i.e. fifth percentile) flow as
being ‘hands-off’, meaning that at that flow withdrawal
would either stop or be significantly reduced. The
recomrmended allowable withdrawal levels increase with
magnitude of flow and in cooler months. Thus, permissible
alterations range from 7.5% to 20% in warm months at
lower flows (below Q70) and from 20% to 35% during
cooler months at higher flows (Acreman ef al., 2006).

Example #4—-Maine sustainable water use rule

In 2001, the Maine State Legislatare passed a law requiring
‘water use standards for maintaining instream flows.. lake
or pond water levels...protective of aquatic life and other
uses...based on the natugal variation of flows’. The resulting
environmental flow and water level protection rule, finalized
in 2007, establishes a set of tiered flow protection criteria
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Table L. Standards for UK river types/subtypes for achieving Good Ecological Status, given as per cent allowable abstraction of natural flow

(thresholds are for annual flow statistics)

Tvpe or subtype Season Flow >Q60 Flow >Q70 Flow >Q95 Flow <Q95

Al Apr-Oct 30 25 20 15
Nov-Mar 35 30 25 20

A2 {dowustream), B1, B2, Cl, D1 Apr—Oct 25 20 15 10
Nov—Mar 30 25 20 15

A2 (headwaters) Apr—Oct 20 15 10 7.5

2, D2 Nov-Mar 25 20 15 10

Salmonid spawning and nursery areas Jun—Sep 25 20 15 10
Oct-May 20 15 Flow >Q80 Flow <80

From Acreman and Ferguson (2010).

linked to different stream condition classes (Maine DEP,
2010a). The environmental flow standards may be estab-
fished by one of two methods: a standard allowable
alteration of flow or a site-specific flow assessment. The
standard allowable alteration is based on the natural flow
regime theory (Potf ef al.. 1997; Richter er al., 1997) and
was informed by considerable scientific research on
environmental flow requirements for the eastern USA (e.g.
Freeman and Marcinek, 2006).

For all streams falling into the state’s best-condition class
{class AA), 90% of the total natural flow must be
maintained when the flow exceeds the spring or carly
winter ‘aquatic base flow” (Maine DEP, 2010b). This
aquatic base flow is defined as the median monthly flow of
the central month of cach scason (Maine DEP, 2006). In
other seasons, withdrawals of up to 10% of daily flow can
only occur when daily flows exceed 1.1 to 1.5 times the
seasonal aquatic baseflow. No flow alteration is allowed in
any scason when flows are below aquatic base flow levels.
In addition, all rivers and streams that flow into class AA
waters must meet the POF standard.

Although used only for those waters with the highest
ecological condition goals, which make up approximately 6%
of state waters, the Maine standard provides a good example of
use of a hands-off flow level combined with a POF approach.

Swmmary of case study findings

The case studies summarized here have much in conimon
{Table II). In each case, standards were developed with a
general intent fo avoid ecological degradation of riverine
ecosystems. The specifics of management goals vary from
case study to case study, but common among them is the
desire to maintain ecological conditions that are good to
excelient or to avoid ecological harm. Each of these efforts
to set standards has utilized the best available science for
their region. and ecach has engaged large numbers of
scientists familiar with flow-ecology science, using expert-
based decision-making processes.

We found the recommendations for flow protection
emerging from these expert groups to be quite consistent,
typically vesulting in a range of allowable cunmulative

Table I, Summary of per cent-of-flow environmental flow standards from case studies

Location Ecological goal

Cumulative allowable
depletion

Considerations

Decision process

Florida Avoid significant
(SWFWMD) ecological harm
(max. 15% habitat loss)
Michigan Maintain baseline or
existing condition
Maine Protect class AA:

‘outstanding natural

resources’
Huropean Union Maintain good
ecological condition

8-19% of daily flow

6-15% of August
median flow
10% of daily flow

7.5-20% of daily flow

20-35% of daily flow

Seasonally variable
extraction limit;
‘hands-off’ flow
Single extraction
limit for all flow levels
Single extraction
limit for all flow levels
above a ‘hands-off’
flow level

Lower flow; warmer

months; ‘hands-off’ flow

Scientific peer
review of site-specific
studies

Stakeholders with
scientific support
Expert derived

Expert derived

Higher flow; cooler months
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depletion of 6% to 20% of normal to low flows, but with
occasional allowance for greater depletion in seasons or
flow levels during which aquatic species are thought to be
less sensitive (Table IT). These results suggest a consensus
that modest alteration of water flows can be allowed with
minimal to no harm to aguatic ecosystems and species.

A PROPOSED PRESUMPTIVE STANDARD

Our review of the case studies described above suggests that
an appropriate presumptive standard for environmental flow
protection can be proposed at this time, subject to some
important caveats.

We suggest that a high level of ecological protection will
be provided when daily flow alterations are no greater than
10%; a high level of protection means that the natural
structure and function of the riverine ecosystern will be

maintained with mintmal changes. A moderate level of

protection is provided when flows are altered by 11-20%; a
maoderate level of protection means that there may be
measurable changes in structure and mimimal changes in
ecosystem functions. Alterations greater than 20% will
likely result in moderate to major changes in natural
structure and ecosystem functions, with greater risk
associated with greater levels of alieration in daily flows.
These thresholds are well supported by our case study
review, as well as from our experiences in conducting
environmental flow assessments for individual rivers {(e.g.
Richter e7 al., 2003, 2006; Hsselman and Opperman, 2010).
This level of protection is also generally consistent with
findings from regional analyses such as the ‘benchmarking’
study in Queensland. Australia. by Brizga er al. (2002} and

Sadmane Ly

Biver Flow

by a national (US) analysis of hydrologic alteration which
documented that biological impairment was observed in some
sites with hydrologic alteration of (~25% (the lowest class of
alteration assessed) and in an increasing percentage of sites
beyond 25% hydrologic alteration (Carlisle et al., 2010).
This presumptive standard can be represented graphically
as shown in Figure 2, using the convention of the SBA
(Richter, 2009), with risk bands bracketing the daily natural
flow conditions. When a single threshold value or standard
is needed, such as for corporate risk screening or water supply
planning purposes, we suggest that protecting 80% of daily
flows will maintain ecological integrity in most rivers. A
higher percentage of flow (90%) may be needed to protect
rivers with at-risk species and exceptional biodiversity.
Whereas we believe that such a presumptive standard of
limiting daily flow alterations to 20% or less is conservative
and precautionary, we also caution that it may be
insufficient to fully protect ecological values in certain
types of rivers, particularly smaller or intermittent streams.
Seasonal adjustments of the per cent of allowable depletion
may be advisable. Several of our case studies utilized
‘hands-oft” flow thresholds to Hmit impacts to the
frequency and duration of low-flow events. This may be
an additional consideration where fish passage, water
quality or other conditions are impaired by low flows.
Also, when applying this presumptive standard to rivers
affected by bydropower dams, imposing our suggested
limits on daily flow averages may be insufficient to protect
ecological integrity because of the propensity for peaking
power operations to cause river flows to fluctuate
considerably within each day. In such cases, our presump-
tive standard may need to be applied on an hourly, rather
than daily, basis. Adjustments to our suggested values

st unsegulvted}
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Figure 2. Presumptive standards are suggested for providing moderate to high levels of ecological protection. The greater the departure from natural
flow conditions, the greater is the ecological risk to be expected. This figure is available in colour online at wileyonlinelibrary.com/joura¥/rra.
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should be considered when Jocal or regional ecological
knowledge indicates that narvower bands of allowable
alteration are needed.

Most importantly, continued investment in detailed, site-
specific or regional environmental flow assessment is
urgently needed. Such research must continue to inform
our understanding of flow-ecology relations and refine our
presumptions about the adeguacy of protecting different
percentages of natural flows.

MANAGEMENT IMPLICATIONS

To properly apply our presumptive standard, water
managers and other water stakeholders, such as corporations
concerned about the sustainability of water use in particular
river basins, will need to be able to do three basic things:

» Develop modelling tool(s) to estimate natural (unregulated
and undepleted) flows on a daily basis; this provides the
natural or ‘baseline’ fow data ilhustrated in Figure [;

» Use the modelling tool(s) to evaluate whether proposed

withdrawals, dam operations or other changes—when

added to already-existing water uses—would cause the
presumptive standard to be violated;

Monitor daily flows at key locations, such as upstream

and downstreamn of major water withdrawals and return

flows, and at points of inflow to reservoirs, as a means for
verifying and refining the modelling results and for
regulatory enforcement purposes.

®

The capability to evaluate proposed hydrologic changes
{sccond bullet in the above Hst) enables water managers to
avoid issuing water use perinits that would cause hydrologic
variations to deviate outside of the sustainability boundaries
set by the presumptive standard (x20%). Obviously, if a
particular river’s flow regime has already been altered more
than +20% during part or all of the time, water managers
and stakeholders would need to decide whether to restore
flows to a level consistent with the presumptive standard or
adopt some other standard.

Application in over-allocated basins

Ongoing efforts to develop sustainable approaches to water
management in the Murray-Darling river basin in Australia
ofter a highly relevant and useful example of re-balancing
environmental and economic goeals in a previously over-
allocated basin. In response to considerable ecological
degradation, heavy competition among water users,
prolonged drought and climate change projections, the
Commonwealth Parliament in 2007 passed a national water
act calling for the development of a basin plan that would
provide for integrated and sustainable management of
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water resources (MDBA, 2009). The Basin Plan is required
to set enforceable Hmits on the quantities of surface water
and groundwater that can be taken from the basin’s water
resources. These limits must be set at a level that the
Murray-Darling Basin Authority, using the best available
scientific knowledge, determines to be environmentally
sustainable. This is defined as the level at which water in
the basin can be taken from a water source without
compromising the key environmental assets, the key
ecosystem  functions, the productive base or the key
environmental outcomes of the water source. Considerable
scientific analysis is Dbeing undertaken to determine
enviropmental water requirements that will inform the
determination of ‘sustainable diversion Iimits’. Recent
appropriations of federal funding to enable the buyback
of historical entitlements can be used to reduce water
usage to levels compatible with these diversion limits
{Garrick ef al., 2009). The scientific assessment and decision-
making being undertaken in the Murray-Darling basin
exemplifies a situation in which our presumptive standard
would have been violated by past water allocations, yet water
managers and stakeholders are now striving to restore a level
of ecological health and water use sustainability similar to the
goals of our presumptive standard.

Technology requirements

The technology and capacity to manage water in this manner
exist in many parts of the world, but we acknowledge that
many water management institutions and corporations have
not vet developed hydrologic modelling tools with the
required level of temporal resolution (i.e. daily) to implement
our presumptive standard. Similarly, few countries have been
able to install and maintain daily flow monitoring networks
with adequate spatial distribution to facilitate data collection
and regulation of water uses in the manner we suggest.
However, recent and ongoing advances in modelling
approaches and technologies, as well as improvements in
flow monitoring instrumentation, are driving down the
expense of implementing this type of water monitoring and
maodelling programme. Given growing water scarcity and its
ecopomic implications, investment in this level of water
management capacity should be given high prionity by
governments at all levels.

We recognize that many water planmers continue (o use
hydrologic models that operate on a monthly time step. We
can offer some guidance and caution. Although it is
consistent with our presumptive standard to assume for
planning purposes that 20% of the natural monthly mean
flow can be allocated for consumptive use, this does not
mean that a volume of water equivalent to 20% of the
monthly mean can be allocated on a fixed basis without
violating our presumptive standard. We illustrate this point
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with a simple hypothetical example. Let us say that the
mean monthly flow in Fuly is 100m’/s. You allocate a sum
total of 20m’/s (20% of mean) for that month. Our
presumptive standard will be violated each day in July that
natural daily flows (recorded upstream or modeled) drop
below 100 m™/s. which will be the case during the majority
of the time for most river types. Therefore, the only way to be
assured that our presumptive standard will not be violated
given a monthly allocation will be to subsequently model the
system at a daily time step to check for compatibility with the
standard under the range of flows typically experienced by
the river. Once such compatibility is assured, the water
authority can confidently grant water use permits based on
fixed amounts (i.e. monthly allocations or continuous rates of
use) that provide the water user with desirable certainty.

Utility for water planning

Although implementation of cur presumptive standard will
require considerable investment in adequate technology and
expertise as outhned previously in this paper, we want to
emphasize that our presumptive standard will also be quite
useful for initial water planning purposes that require less
technological investment. As discussed in our introduction,
many large corporations have become quite concerned
about their water-related business risk and are interested in
approaches that can help them screen for such risk across
many facilities and parts of their supply chains. We suggest
that our presumptive standard will be highly appropriate in
risk screening, wherein estimates of water availability and
use are available for river basins of interest. Our presumptive
standard can be used to identify river basins in which water
flows appear to have been altered by more than 20%. thereby
posing considerable potential risk. In this sense, we are
pleased to see the incorporation of a variation of owr
presumptive standard in the Water Footprint Assessment
Manual Hoekstra et al., 2011), which is already being used
by many corporations.

Implications for water supply and storage

We recognize that in most hydrologic settings, storage will
be required to enable full utilization of up to 20% of the
available daily flow for consumptive use. Creating such
storage can lead to ecological impacts (such as impediments
to fish migrations or blocking sediment transport) that can
undo the ecological benefits that our presumptive flow
standard is trying to protect. Therefore, we strongly urge
water managers and engineers to employ innovative options
for water storage-—such as off-stream reservoirs or ground-
water storage—that do not involve on-stream reservoirs.
Alternatively, in systems in which storage reservoirs already
exist, enlarging the capacity of those existing facilities will in
most cases be far preferable to building new reservoirs.

Copyright © 2011 John Wiley & Sons, Ltd.

Some water managers will feel excessively constrained
by having to operate within the constraints of the
presumptive sustainability boundaries suggested here.
However, managing water sustainably necessarily implies
living within limits (Richier e af., 2003; Postel and Richter,
2003; Richter, 2000). We suggest that a strong social
imperative has emerged that calls for setting those limits at
a level that avoids damaging natural systems and the benefits
they provide, at least as a default presumption. Where other
socip-economic priorities suggest the need for relagation of
the presumptive sustainability boundaries we suggest here,
we strongly encourage governments and local communities
to invest in thorough assessments of flow-ecology relation-
ships {Richter er al., 2006; Poff et al., 2010), so that decision-
making can be informed with scientific assessment of the
ecological values that would Bikely be compromised when
lesser degrees of flow protection are adopted.

In our experiences in working with water and dam
managers, we have found that a remarkable degree of
creativity and innovation emerges when engineers and
planners are challenged to meet targeted or forecasted water
demands with the least disruption to natural flow patterns.
Solving the water equation will requite new thinking about
how and where to store water, conjunctive use of surface water
and groundwater, sizing diversion siructures or pumps to
enable extraction of more water when nore is available during
high flows, sizing hydropower tinbines such that maximum
power can be generated across a fuller range of flows, and
other innovations. When such creativity is applied as wide-
spread common practice, human impacts on freshwater
ecosysterns will most certainly be reduced substantially.
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Sites Reservoir Project
Preliminary Project Description
September 2020 (Revised 10/05/2020)

On April 22, 2020, the Sites Project Authority (Authority) directed staff to revise and
recirculate a Draft Environmental Impact Report (EIR) consistent with the California
Environmental Quality Act (CEQA) to analyze the environmental effects of the facility
options identified in the Sites Project Value Planning Report (Value Planning Report),
dated April 2020. Since that time, Authority staff and environmental, engineering and
modeling consultants have been developing and refining alternatives. In June, staff
recommended that the Draft Revised EIR'/Supplemental Environmental Impact
Statement (EIS)? (Revised EIR/Supplemental EIS) evaluate two action alternatives,
Alfernative 1 and Alternative 2, and provided an inifial overview of the two alternatives.

This preliminary project description summarizes the alternatives presented in the
preliminary Revised EIR/Supplemental EIS Chapter 2, Alternatives Description, which was
completed on August 31, 2020. That preliminary draft Chapter 2 reflects preliminary
design efforts, including the preparafion of technical memos and preliminary drawings,
and coordination between the service providers and staff. Modeling and engineering
efforts are ongoing, and additional information related to operations and consfruction
means and methods will likely supplement the preliminary Draft Chapter 2 in the
coming weeks.

1.0 Overview of Alternatives

The following table compares facilities and operational considerations under
Alternatives 1 and 2. This table is an updated version of a table provided at the June 24
Authority Board meeting (Agenda ltem 3.3 Attachment B) and identifies existing as well
as new facilities that will be constructed o implement each dlternative.

Table 1. Revised Alternatives Summary Table
ilities/Operations ] Alternative 1 Alternative 2

Reservoir Size 1.5 million acre feet (MAF) 1.3 MAF

2 main dams, Golden Gate Dam and 2 main dams, Golden Gate and
Dams [Scaled to the size of Sites Dam and Sites Dam
the reservoir] 7 saddle dams 6 saddle dams

2 saddle dikes 2 saddle dikes
Spillway One spillway on Saddle Dam 8b Similar fo Alternative 1

Funks Reservoir excavated to original
capacity; same footprint as existing
Funks Reservoir.

New Funks Pump Generating Plant Similar to Alternative 1
(PGP).

New Funks pipeline alignment with 2
pipelines.

Funks Reservoir and Funks
Pumping Generating Plant

1 The Revised EIR/Supplemental EIS will also address the No Project/No Action Alternative.
2 A Supplemental EIS will be prepared to comply with the National Environmental Policy Act (NEPA).
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Table 1. Revised Alternatives Summary Table

Facilities/Operations

Alternative 1

Alternative 2

Terminal Regulating
Reservoir (TRR); TRR Pumping
Generating Plant; TRR
Pipeline

New TRR facilities (TRR and TRR PGP)
adjacent to the Glenn Colusa
Irrigation District (GCID) Main Canal.
New TRR pipeline dlignment with 2
pipelines.

Same as Alfernative 1

Power generation incidental upon

Hydropower reledse Same as Alternative 1
Diversion from Sacramento River info
existing Tehama-Colusa Canal at Red

Diversion(s) Bluff and the existing GCID Main Same as Alternative 1

Canal at Hamilton City.
Adding 2 pumps in existing bays at the
plant at the Red Bluff Pumping Plant.

Emergency Release Flow

Releases into Funks Creek via
Inlet/Outlet Works.

Releases into Stone Corral Creek via
Sites Dam permanent discharge
ouflet.

Emergency outflow pipeline and
structures in Saddle Dams 3, 5 and 8b
to release north to Hunters Creek
Watershed.

Release from spillway on Saddle Dam
8b.

Similar to Alternative 1

Hood Control

Flood damage reduction benefit for
local watersheds from reservoir
storage.

Same as Alternative 1

Reservoir Management

Reservoir Management Plan and
Reservoir Operations Plan.

Same as Alfernative 1

Hectrical Facilities

Transmission Lines, substations,
switchyards; intferconnection with
Western Area Power Administration or
Pacific Gas and Electric.,

Recredtion

Same as Alternative 1

Multiple Facilities Consistent
with WSIP Application

Provide Route to West Side
of Reservoir

Two primary areas with infrastructure
(with phased construction):
1. Peninsula Hills Area
2. Stone Corral Creek, including
boat ramp facilities
A second day-use boat ramp
w/parking located on the west side of
the reservoir and south of the bridge.
Transportation/Circulation

Bridge crossing the reservoir as a result
of the relocation of existing Sites
Lodoga Road.

Relocation of Huffmaster Road with
gravel road to residents at the south
end of the reservoir terminating at the
south end of the reservoir.

Same as Alfernative 1

No bridge.
Relocation of Sites Lodoga Road
to include the relocated portion
of Huffmaster Road, paved
instead of gravel, to residents at
south end of the reservoir and
continues as a paved roadway
fo Lodoga.

Mulitple Maintenance and
Local Access Roads

Approximafely 46 miles of new paved
and unpaved roads would provide
construction and maintenance

Similar to Alternative 1
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Facilities/Operations

Alternative 1

Alternative 2

Operational Criteria

access to the proposed facilifies, as
well as provide public access to the
proposed recreation areas.
Approximate number of roads related
fo the reservoir:

5 local/construction roads

2 construction/maintenance roads

7 local roads

4 maintenance roads

Approximate number of access roads
related to conveyance facilifies:

1 fo the TRR

1 to Funks complex

Multiple within pipeline easements

: Operations
Option based on Value Planning
Report, Table 3.1 Scenario B,
anticipated to be modified by future
modeling efforts.

Same as Alfernative 1

Reclamation Involvement

Two Options:

1. Funding Partner

2. Operational Exchanges
a. Within Year Exchanges
b. Redl-time Exchanges

Same as Alternative 1

State Water Project (SWP)
Involvement

Operational Exchanges with Croville
and storage in SWP facilities South-of-
Delta.

Same as Alfernative 1

Bypass Releases into Funks
Creek and Stone Corral
Creek

Develop specific bypass criteria to
protect downstream water right
holders and ecological function.

Same as Alfernative 1

Conveyance Dunnigan
Release

Release 1,000 cubic feet per second
{cfs) into new pipeline to Colusa Basin
Drain fo meet member participant
demands and Proposition 1 needs.

Release into new pipeline to
Sacramento River fo meet
member participant demands.
Partial release into the Colusa
Basin Drain fo fulfill the Proposition

1 needs.

2.0 Facilities

The project will utilize both existing and proposed new facilities, all of which will be
located within northern California in Glenn, Colusa, Tehama and Yolo Counties (see
Figures 1 and 2 at the end of this document). As summarized in the Table 1 above,

most facilities are the same or similar under Alternatives 1 and 2 although features may
differ in scale or location due to the size of the reservoir. Facilities that have substantial
differences between alternatives, such as the proposed dams, Dunnigan Pipeline and
the Sites Lodoga Road realignment/relocation, are described in more detail below.

2.1 Existing Facilities
The project will utilize certain existing water supply infrastructure, including:

e Existing Bureau of Reclamation infrastructure operated by the Tehama-Colusa
Canal Authority (TCCA):
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o Red Bluff Pumping Plant
o Tehama-Colusa Canal
o Funks Reservoir located approximately 65 miles south of the Red Bluff
Pumping Plant
e Existing GCID Hamilton City Diversion and the GCID Main Canal
e Colusa Basin Drain (CBD)

Both action alternatives would require pumping capacity that exceeds the existing
total installed capacity of 2,000 cfs of the Red Bluff Pumping Plant to convey flow to
Funks Reservoir and ultimately Sites Reservoir. Both action alternatives would require
installation of two additional 250-cfs vertical axial-flow pumps into existing concrete
pump bays at the pumping plant.

Both action alternatives would also require a new 3,000-cfs GCID Main Canal headgate
structure about 0.25 mile downstream of Hamilton City Pump Station. The existing
headgate structure would be inadequate for proposed winter operation during high
river flows. To stfreamline maintenance during the winter shutdown period (i.e., reduce it
from the current shutdown window of é weeks fo 2 weeks), smaller improvements would
be required to integrate Sites Reservoir into the GCID system.

Use of the existing Funks Reservoir would require excavation of sediment to return it fo its
criginal capacity. The bottom of Funks Reservoir would be reshaped fo allow large,
unimpeded flows fo and from the new Funks PGP.

Proposed access during construction will avoid the town of Maxwell, utilizing Glenn
County Roads 68 and 69, and Colusa County McDermott, Maxwell Sites and Sites
Lodoga Roads. Several of these existing roads would require improvement to support
construction activities. Other local roads would need to be relocated or developed fo
accommodate access due to the construction of reservoir facilities. These include
portions of Sites Lodoga Road, Huffmaster Road, and Communication Road.

2.2 Proposed Conveyance Facilities

Implementation of either Alternative 1 or 2 would require various facilities to control the
conveyance of water between Sites Reservoir and the Tehama-Colusa Canal and
GCID Main Canal. These facilities would include regulating reservoirs, pipelines, PGPs,
electrical substations, and administrafion and maintenance buildings.

The two regulating reservoirs would be the existing Funks Reservoir and the new Terminal
Regulating Reservoir (TRR). Both regulating reservoirs would have two 12-foot-diameter
pipelines extending to and from Sites Reservoir just below Golden Gate Dam. At each
regulating reservoir, the pipelines would be connected to a pumping generating plant
that pumps water from the regulating reservoir to Sites Reservoir, as well as furbines that
would generate power when flows were released from Sites Reservoir. There would also
be energy dissipation equipment adjacent to each PGP (e.g., fixed cone valve(s]) to
throttle the flow of water info each regulating reservoir when the furbines are not being
used.
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A transition manifold would be constructed at the base of Golden Gate Dam to
connect pipelines from Sites Reservoir fo Funks Reservoir and the TRR pipelines. In
addition, a point of interconnection to a high-voltage electric transmission line would
be required to power the facilities at the proposed TRR and Funks electrical substations.

Water released from Sites Reservoir would be conveyed south of Sites Reservoir using
the existing Tehama-Colusa Canal and a new Dunnigan pipeline. T. Under Alternative 1,
the water would subsequently be conveyed to the CBD and released through the
proposed CBD Outlet Structure, eventually reaching the Sacramento River at Knights
Landing or flow o the Yolo Bypass/Cache Slough complex through the Knights Landing
Ridge Cut. Under Alternative 2 water would flow south to the end of the Tehama-
Colusa Canal but would be diverted into an extended Dunnigan Pipeline, with release
directly to the Sacramento River with some flows released to the CBD to (a) flow info
the Yolo Bypass/Cache Slough complex through the Knights Landing Ridge Cut for
environmental benefits under Proposition 1, and {b) flow into the Sacramento River for
delivery to participants.

2.3 Proposed Reservoir Facilities

Under either alternative, water would be impounded by the Golden Gate Dam on
Funks Creek and the Sites Dam on Stone Corral Creek; a series of saddle dams along
the eastern and northern rims of reservoir would close off topographic saddles in the
surrounding ridges to form Sites Reservoir. Two saddle dikes are also needed at
tfopographic saddle low points along the northern end of the reservoir. These
components of the reservoir would be scaled according to the alternative.

Under Alternative 1, the proposed 1.5-MAF reservoir would have a Normal Maximum
Water Surface (NMWS) elevation of 498 feet. Under Alternative 2, the proposed 1.3-MAF
reservoir would have an NMWS elevation of 482 feet. Nominal crest would be at
elevation 517 feeft for all dams for 1.5-MAF capacity, and at elevation 500 feet for 1.3-
MAF capacity. Table 2 presents a summary of dam heights required to impound Sites
Reservoir for the 1.5-MAF capacity and 1.3-MAF capacity.
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Table 2. Dam Heights for 1.5-MAF and 1.3-MAF Sites Reservoir Alternatives

1.5-MAF Reservoir 1.3-MAF Reservoir
Maximum Height Above Maximum Height Above Streambed
Dam/Dike Streambed (feet) (feet)
Golden Gate 287 270
Dam
Sites Dam 267 250
Saddle Dam 1 27 No Saddle Dam
Saddle Dam 2 57 40
Saddle Dam 3 107 90
Saddle Dam 5 77 60
Saddle Dam 6 47 No Saddle Dam
Saddle Dam 8A 82 65
Saddle Dam 8B 37 5
Saddle Dike 1 12 10 {near Saddle Dam 1)
Saddle Dike 2 12 10 {near Saddle Dam 6)
Saddle Dam 10 @ Not required for 1.5-MAF Reservoir 30

a For the 1.3-MAF Reservoir, Golden Gate Dam would be reconfigured and Saddle Dam 10 added to close
off a topographic saddle in the ridge that is closed in the 1.5-MAF Golden Gate Dam configuration.

The engineering feam is confinuing to evaluate different options for dam fill that would
be utilized under either Alternative 1 or Alternative 2. One option is an earth- and rockfill
dam and another opftion is an earthfill dam. The proposed inlet/outlet works for an
earthfill dam would be located o the south of Golden Gate Dam and would be used
both to fill the reservoir through conveyance facilities located to the East and to make
releases from Sites Reservoir. The inlet/outlet works include:

1. A mulli-level intake fower including a low-level intake.
2. Two 23 foot inside diameter inlet/outlet tunnels through the ridge on the right
(north) abutment of Golden Gate Dam.

2.4 Proposed Recreational Facilities

As specified in the Sites Water Storage Investment Program application, either
alternative would include two primary recreation areas and a day-use boat ramp
which are to be phased in over a period of time. Located on the northwest shore of the
proposed Sites Reservoir, to the north of the existing Sites Lodoga Road, the Peninsula
Hills Recreation Area would include approximately:

e 200 campsites (car and e clectricity
recreational vehicle)
one group camp ared e pofable water
10 picnic sites {with parking at e one kiosk
each site)

e hiking trails e 19 vaulf toilefs

Located on the eastern shore of the Sites Reservoir, north of the existing Maxwell Sites

Road and proposed Sites Dam, the Stone Corral Creek Recreational Area would
include:

e 50 campsites (carand e electricity
recrecational vehicle)
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e 10 picnic sites (with parking at e potable water
each site)
six-lane boat launch site e one kiosk
hiking trails e 10 vault toilets

Each alternative would also include a Day-Use Boat Ramp/Parking Recreation Areq,
located on the western side of the reservoir where the existing Sites Lodoga Road
intersects with the proposed inundation area for the reservoir. This second boat launch
provides for emergency water access on both sides of the reservoir. Facilities would
include:

e one kiosk e potable water

e one vault toilet e parking area

2.5 Proposed Roads and South Bridge

In addition to modifying existing roads for construction access, the project will require
up to 46 miles of new paved and unpaved roads to provide construction and
mainfenance access to the proposed facilities, as well as public access to the
proposed recreation areas. Sites Lodoga Road provides access to and from the town of
Maxwell, which is adjacent to Interstate 5. Sites Lodoga Road becomes Maxwell Sites
Road east of the rural community of Sites that is within the inundation area. The reservoir
would eliminate east-west access to Interstate 5 (east of the reservoir) from the rural
communities of Stonyford and Lodoga (west of the reservoir) because it would
inundate the current route of Sites Lodoga Road. The current Sites Lodoga Road is an
east-west, two-lane rural collector road and provides an emergency and evacuation
route to and from these rural communities. Because construction of the Sites Dam
would eliminate access on the Sites Lodoga Road, this collector road would need to be
relocated/realigned prior to project construction.

Under Alternative 1, the realigned Sites Lodoga Road would include the construction of
a bridge across the reservoir. Various bridge types and options have been evaluated.
One option for a bridge is a full-length bridge that would offer navigational passage
along the enfire width of the reservoir. Another option for a bridge is a causeway with
partial fill, which would limit the navigational passage within the reaches of the shorter
bridges; however, the approach fo implementing fill prism in the reservoir would
significantly reduce construction cost. Alternative 1 would also include the realignment
of a portion of the existing Huffmaster Road o provide access to properties otherwise
inaccessible due o reservoir construction.

Under Alternative 2, the realignment of Sites Lodoga Road would result in a road that
ultimately extends from Maxwell to the community of Lodoga around the southern end
and western side of the proposed Sites Reservoir. This road, referred to as the Maxwell
Lodoga Road, would include the same realigned portion the existing Huffmaster Road.
However, the realigned Sites Lodoga Road, including that portion of Huffmaster Road
would be paved in its entirety.
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2.6 Project Buffer

The proposed project buffer would consist of the total amount of land that would be
acquired beyond the facility footprints for each alternative. The preliminary approach
to the bufferis outlined below.

e The buffer would include 100 feet around all buildings and most ground facilities
{e.g., substations, any aboveground pipelines) along with 100 feet around the
Sites Reservoir Complex and recreation areas.

e The buffer may be less than 100 feet if the facility is near a property boundary
and the proposed uses do not conflict with the adjacent land uses.

e No project buffers are anticipated for underground or buried facilities (i.e.,
Dunnigan Pipeline), overhead power lines, or roads (both public and project
maintenance access roads).

e The Authority would evaluate the need for the buffer (and if implemented, an
appropriate width) on a case-by-case basis in coordination with adjacent
landowners. The buffer would likely be acquired in fee title by the Authority;
however, acquisition of buffer areas in an easement may be feasible under
certain circumstances.

e The lands within the buffer would generally remain undeveloped. Limited
features may be installed to reduce future maintenance activities and fire
hazards. These features may include limited fencing, regrading to construct fire
breaks or fire trails, or similar actions.

e The lands within the buffer would be maintained by the Authority. Maintenance
activities that are proposed to be undertaken within the project bufferinclude
vegetation maintenance and periodic fire break maintenance. Such activifies
may include grazing, periodic tilling or disking, and performing limited
controlled/prescribed burns. Where appropriate, the buffer may be managed as
wildlife habitat. Fence maintenance would occur within the buffer.

3.0 Operations

The operation of the project under each alternative will be defined in upcoming
months as the modeling and development of diversion criteria are further advanced.
The member parficipants of the Authority have a collective demand of approximately
240,000 acre-feet per year on average, of which 192,892 acre-feet is needed by
participating public water agencies?. Reclamation is also a participant through funding
and/or operational exchanges with Shasta Lake. The State would also be involved
through operational exchanges with Oroville Reservoir and storage in State Water
Project facilities south-of-Delta.

Sites Reservoir would be filled by diverting unregulated/unappropriated flow in the
Sacramento River. This water originates during winter storm events, which increase flows
in the tributaries to the Sacramento River below Keswick Dam and avoiding any effects
on the Trinity River. Water would be available for diversion after senior water rights are
met, in-river aquatic species proftection requirements are met, and delta water quality

3 April 2020 Sites Project Value Planning Alternatives Appraisal Report.
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requirements have been met. Diversions would occur at the fish screened Red Bluff
Pumping Plant and the fish screened GCID Hamilton City location when applicable
regulatory requirements are met and existing pumping and conveyance capacity is
available to convey water through the canals to the reservoir. TRR and Funks Reservoir,
PGPs, and pipelines connect directly to the inlet/outlet works and would be operated in
parallel to pump water into and out of Sites Reservoir. Water would enter (and be
released from) the reservoir through the inlet/outlet works.

Reservoir releases include releases to meet participant demands and to deliver water
for a range of environmental benefits that will be finalized during project development
and permitting.

e Sites Reservoir would be operated in cooperation with Central Valley Project
(CVP) and SWP operations to coordinate with releases made with the CVP and
SWP from Shasta Lake, Lake Oroville, and Folsom Lake. Sites Reservoir releases
could supplement and/or allow reduced releases from other reservoirs while
maintaining minimum instream flow objectives, Sacramento River femperature
requirements, and Delta salinity control requirements assigned to CVP and SWP.

e Releases would be made mostly in dry and critical water years. Water users north
of the Delta would mostly receive deliveries from the TCCA canal and GCID
canal. Participants in the State Water Project service area would receive water
through the North Bay Aqueduct and the California Aqueduct.

e Using the CBD for conveyance of Sites Reservoir water would include
coordination with the local landowners regarding the project operation and
timing of the additional flows.

Releases would also be made to Funks and Stone Corral Creeks for downstream water
right holders and to maintain ecological function in the sections of these creeks
affected by the project. A proposed Reservoir Operations Plan would describe the
management of water operations, including releases to Funks and Stone Corral Creeks.

Operation of either alternative would require power o run facilities and pump water.
The identification of a power source and the location of transmission facilifies is pending
coordination with Western Area Power Administration and/or Pacific Gas and Electric.
Each of the alternatives would also generate incidental power when water is released
from Sites Reservoir at the Funks PGP and TRR PGP. The capacity of the project power
generation facilities is anficipated to be below the threshold such that no license would
be required from the Federal Energy Regulatory Commission and the facilities would
satisfy the criteria for a “Qualifying Conduit Hydropower Facility” under the Hydropower
Regulatory Efficiency Act of 2013, as amended by America’s Water Infrastructure Act of
2018.

4.0 Muaintenance and Management

Under either alternative, maintenance activities for the project facilities would include
debris removal, dredging, vegetation control, rodent confrol, erosion control and
protection, routine inspections (dams, tunnels, pipelines, PGPs, inlet/outlet works,
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fencing, signs, and gates), painfing, cleaning, repairs, and other routine tasks to
maintain facilities in accordance with design standards after construction and
commissioning. Routine visual inspection of the facilities would be conducted to
monitor performance and prevent mechanical and structural failures of project
elements. Maintenance activities associated with proposed river intakes could include
cleaning, removal of sediment, debiris, and biofouling materials. These maintenance
actions could require dewatering; suction dredging or mechanical excavation around
intake structures; or the use of underwater diving crews, boom trucks, rubber-wheel
cranes, and raft- or barge-mounted equipment. Proposed maintenance activities
could occur on a daily, annually, periodically (as needed), and long-term basis.

The Authority would also develop and implement a Reservoir Management Plan to
define the land uses of project lands confrolled by the Authority, fish stocking and
vector control practices, and the resources associated with project lands. The Reservoir
Management Plan (or Plans) would include the following types of information:

e Fisheries Management. This would target species composition for Sites Reservorr,
including stocking strategies, habitat enhancement measures, and monitoring
efforts.

e Land Use Management and Recreation. This would outline how decisions
regarding future amenities would be made and what land use considerations
would be factored into Authority operations and activities.

e Easement Management: Right-of-ways and/or permanent easements would be
required for long-ferm operation and maintenance of all the large-diameter
pipelines. This would outline management and mainfenance activities for
easement areas.

¢ Emergency Management. This would establish protocol on how the Authority
would be involved in confrolling and resolving emergency situafions, including
those arising as a result of recreationists {e.g., injury).

e Vector Management. This would establish protocols and practices for
communicating and coordinating with vector control authorities in determining
how vector control would be managed af the project facilities.

¢ Sediment Management and Removal. This would consolidate information on the
frequency and locations of dredging, testing of sediment before disposal,
disposal locations, and procedures to follow if sediment contaminant levels
exceed regulatory standards for constituents of concern (e.g., pestficides).

5.0 Best Management Practices

A number of Best Management Practices and environmental commitments are
proposed to be included in Project design, construction and operation/maintenance.
The following proposed list of Best Management Practices and environmental
commitments would be considered part of the Project.

e Conform with Applicable Design Standards and Building Codes
e Perform Geotechnical Evaluations and Prepare Geotechnical Data Reports
e Utility and Infrastructure Verification and/or Relocation
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Natural Gas Well Decommissioning

Water Wells Decommissioning

Road Abandonment

Environmental Site Assessment(s)

Salvage, Stockpile, and Replace Topsoil and Prepare a Topsoil Storage and

Handling Plan

e Stormwater Pollution Prevention Plan(s} and Best Management Practices (storm

water and non-storm water)

Stormwater Pollution Prevention Plan for Operation and Maintenance

Spill Prevention and Hazardous Materials Management / Accidental Spill

Prevention, Containment, and Countermeasure Plans and Response Measures

Minimize Soil Disturbance

Comply with Requirements of RWQCB Order 5-00-175

Groundwater/ Dewatering Water Supply

Construction Equipment, Truck, and Traffic Management Plan

Visual/Aesthetic Design, Construction, and Operation Practices

Fire Safety and Suppression / Fire Prevention and Control Plan

Worker Health and Safety Plan

Blasting Standard Requirements

Mosquito and Vector Control During Construction

Construction Noise Management

Operation and Maintenance Noise Management

Construction Emergency Action Plan

Emergency Action Plan for Reservoir Operations

Electrical Power Guidelines and EMF Field Management Plan

Construction Equipment Exhaust Reduction Plan

Fugitive Dust Conftrol Plans

Construction Best Management Practices fo Reduce Greenhouse Gas Emissions

Hazardous Materials Management Plans

Construction Site Security

Noftification of Maintenance Activities in Waterways

Worker Environmental Awareness Program

Fish Rescue and Salvage Plans for Funks Reservoir, Stone Corral Creek, and Funks

Creek for Alternative 1; for Sacramento River for Alternative 2 if coffer dam

required during construction

e Constfruction Best Management Practices and Monitoring for Fish, Wildlife, and
Plant Species Habitats, and Natural Communities

e Control of Invasive Plant Species during Construction and Operation

6.0 Pre-Construction Activities

In addition to items/activities addressed in the above list of proposed BMPs and ECs,
there are ofther activities that would be required prior to the initiation of construction of
the different physical components of either Alternative 1 or Alternative 2. These
activities include: finalizing criteria and standards used for final design, including
emergency management/release requirements; preparing a Dam Monitoring Program;
conducting additional geotechnical and related field investigations fo support design;
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relocation of two private cemeteries (Sites Cemetery and a Rancheria Cemetery); and
the development and implementation of a Resident Relocation Program.

7.0 Timing of Environmental Review and Feasibility Report

The current schedule contemplates release of the Revised EIR/Supplemental EIS in July
2021. This is roughly the same timing for the engineering team'’s finalization of the
Feasibility Report for the California Water Commission. As such, preparation of the
Revised EIR/Supplemental EIS and Feasibility Report are proceeding simultaneously. To
accommodate the project schedule and the simultaneous preparation of the Revised
EIR/Supplemental EIS and Feasibility Report, the following project components will be
utilized for the analysis:

e Sites Lodoga Road and Bridge - Under Alternative 1, the Revised
EIR/Supplemental EIS will include the option of the shorter bridge with fill prisms,
including the cast-in-place prestressed concrete box girder bridge type. This
option was identified as a lowest cost bridge alternative in the
Value Planning Report while meeting the functional requirements for
efficient traffic flow.

e Dam Fill Materials — Under Alternative 1 and 2, the Revised EIR/Supplemental EIS
will include the option of using earth and rockfill. This option is anticipated to be
preferred by the Division of Safety of Dams and will assist in meeting the schedule
and affordability goals; it also provides maximum coverage for potential
environmental effects as the rockfill involves blasting associated with rock
quarrying.

¢ Terminal Regulating Reservoir (TRR) — Under Alternative 1 and 2, it is anficipated
that the Revised EIR/Supplemental EIS will include the current TRR location. Other
locations currently are under review due to the extent and costs associated with
ground preparatfion needed for construction af the current site.

¢ GCID and Colusa Basin Drain Facility Improvements — Under Alfernative 1 and 2,
the Revised EIR/Supplemental EIS will describe the types of improvements
needed to convey water through existing facilities and reduce GCID's current
maintenance winter shutdown period from é weeks to 2 weeks, pending
agreement between GCID and the Authority on any specific improvements that
may be warranted due to implementation of the project. Improvements may
also be needed to the Colusa Basin Drain to convey Sites water.

e Emergency Releases - In the rare and unanticipated condition that the Sites
Reservoir has to conduct emergency releases, these releases are currently
planned to be made into Funks Creek via the Inlet/Outlet Works, into Stone
Corral Creek via Sites Dam permanent discharge outlet, and into the Hunters
Creek watershed via Saddle Dam 3, 5, and 8b. Emergency release locations
and the extent of potential impacts will be evaluated in further detail as part of
the on-going feasibility study.

¢ Dunnigan Release - Under Alternative 1, the Revised EIR/Supplemental EIS will
evaluate arelease to the CBD based on a preliminary hydraulic analysis.
Alternatives 2 will carry forward an extension of the Dunnigan pipeline to the
Sacramento River.
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e Hydropower Generation — Under Alternative 1 and 2, the Revised
EIR/Supplemental EIS will evaluate incidental in-line conduit hydropower
generation below the threshold for a Federal Energy Regulatory Commission
license.

o Temporary Water Supply for Construction — Under Alternative 1 and 2, the
Revised EIR/Supplemental EIS will evaluate options for obtaining temporary water
supply for construction, such as obtaining water on site via existing groundwater
or surface water facilities and/or utilizing existing or drilling new wells, including
any necessary freatment depending on the water qudlity.

The engineering team will continue to consider and analyze options for various facility
components, consistent with CEQA and NEPA requirements, in order to optimize design
considerations and reduce costs.

It should also be noted that in the upcoming weeks, there will be further definition of
project operations through modeling, clarification of water rights, and consultation with
resource agencies. This information and any resulting changes to the alternatives
described in the preliminary draft will be incorporated intfo the complete Chapter 2,
Alternatives Description, to be completed by December 2020.

8.0 Identification of the Preferred Alternative for the Revised
EIR/Supplemental EIS Analysis

The CEQA Guidelines require that an EIR analyze a reasonable range of alfernatives to
the project which would feasibly attain most of the basic objectives of the project and
avoid or substantially lessen the significant effects of the project. An EIR also needs fo
identify a proposed project, i.e., a preferred alternative. At this time, Authority staff is
recommending the designation of Alfernative 1 as the Authority’s proposed project
based on it meefing the objectives identified in the Value Planning Report and being
most closely aligned with Alternative VP-7, and its ability to meet the revised draft CEQA
project objectives. The Revised EIR/Supplemental EIS will also evaluate Alfernative 2
and the No Project/No Action Alternative.
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From: Briard, Monique [Monique.Briard@icf.com]

Sent: 11/6/2020 9:25:51 AM

To: John Spranza [John.Spranza@hdrinc.com]; Lecky, Jim [Jim.Lecky@icf.com]; Alicia Forsythe
[aforsythe@sitesproject.org]

Subject: RE: Sites 5737 follow up

Thanks, John, for keeping us updated. Juan’s leadership and collaborative style is already setting us up on a successful
path on so many fronts for this project.

Happy Friday!
Monique

From: Spranza, John <John.Spranza@hdrinc.com>

Sent: Friday, November 6, 2020 8:36 AM

To: Lecky, Jim <lJim.Lecky@icf.com>; Briard, Monique <Monique.Briard@icf.com>; aforsythe
(aforsythe@sitesproject.org) <aforsythe @sitesproject.org>

Subject: FW: Sites 5737 follow up

Looks like 10 days and we will get something back.

From: Torres, Juan@Wildlife [mailiouan Torres@wildiife. ca.gov]
Sent: Friday, November 6, 2020 8:33 AM

To: Spranza, John <john.Spranza@hdrinc.com>

Subject: RE: Sites 5737 follow up

CAUTHON: [EXTERNAL] This emall originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Thank you John it was a good meeting and you provided us with really good info. | think we should have some
comments and/or suggestion by the end of next week or beginning of the following now that we have help from HQ and
we identified some of the key players. | forwarded your email to Robert Sherrick and Zach Kearns since they are part of
the team.

Have a good weekend.

Juan

From: Spranza, John <{ohn.Spranza@hdring.com>

Sent: Friday, November 6, 2020 8:26 AM

To: Boyd, lan@Wildlife <ian.Bovd@wildlife.ca.govw>; Davis-Fadtke, Kristal@Wildlife <iristal Danvis-
Fadtke@wildlife.ca gov>; Hassrick, Jason (Jason.Hassrick@icl.com) <lason. Hassrich®ict . com>; Torres, Juan@Wildlife
<Juan. Torres@wildlife.ca.zovs; Jim Lecky (im.Leckv@ict com) <iim. lecky@icf.com>; Hendrick, Mike

(Mike. Hendrick@icf com) <Mike Hendrick@icf com>; Monique Briard (monigue. brisrd@icli.com)

<monigus briard@icl.com>; aforsythe (aforsyvihe@sitesproiect.ors) <aforsythe@sitesproiect. org>; Huneycutt,
Andrew@Wildlife <Andrew. Huneyoutt@Wildiife.ca gov>; Seapy, Briana@Wildlife <Briana. Seapy@Wildlife.cagov;
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Anwar, Mohammed(Shahid)@Wildlife <Mohammed Anwar@Wildlife ca.gov>
Subject: Sites 5737 follow up

Warning: This email originated from outside of CDFW and should be treated with extra caution.

Good Morning,
Attached are the CDFG NODOS report on fish surveys, the Richter et al. paper, and an excel file with daily mean flows
and annual peak flows taken from the USGS web site for the Stone Corral Creek gage. A link to the USGS web site for the

Stone Corral Creek gauge is below.

hitos://nwis.waterdata, usgsgovioa/nwis/dy/ Psite no=113906728&agency cd=USGS&ampreferred modulessw

Also included are a project description summary and an excerpt from the draft feasibility study that briefly discusses the
facilities for providing water back into each creek. As you can see we are at a conceptual design level for these, and hope
to use our meetings to firm up the releases and flow regime. | am looking for some graphics for each dam and will send
those when | find them.

Sites Dam Environmental Water Outlet (Sites Dam = Stone Corral, Golden Gate Dam = Funks Creek)

Environmental water releases at Sites Dam to Stone Corral Creek would be made through facilities incorporated into the
construction diversion tunnel on the left abutment of the dam. The permanent outlet at Sites Dam would be designed to
release creek flows to meet environmental mitigation requirements from regulating agencies. For feasibility design, a
maximum release rate of 200 cfs is assumed.

Golden Gate Dam Environmental Water Qutlet
Environmental water releases would begin at the Inlet/Outlet {(I/0) tunnel manifold and then travels about 2,800 feet
north to the Funks Creek discharge point.

Please let me know if you have any questions or would like additional information.
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From: Herrin, Jeff [jeff.herrin@aecom.com]

Sent: 11/6/2020 11:09:40 AM

To: Heydinger, Erin [erin.heydinger@hdrinc.com]; Alicia Forsythe [aforsythe@sitesproject.org]; Spranza, John
[John.Spranza@hdrinc.com]; Jerry Brown [jbrown@sitesproject.org]; Luu, Henry [Henry.Luu@hdrinc.com]; Leaf,
Rob/SAC [Rob.Leaf@jacobs.com]; Joe Trapasso [jtrapasso@sitesproject.org]

cC: Carlson, Nik [nik.carlson@aecom.com]; Boling, Robert M. [Robert.Boling@hdrinc.com]

Subject: Slides and Updated Table: Sites WSIP/Prop 1 Benefits

Attachments: Benefits Discussion_110620.pptx; Benefit Considerations R1.docx
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Public review process including public comment on the
proposad benefits

+ February 1-Authority receives comments,

« February 2% - The Authority sppeal is dus at 5 PM,

+  April 20 - The Commission responss Lo appeals.

o May -3 - The Public Benefit Ratio finalized in a
Commission meeting.

+  May 25 - Component scores posted for all scoring
categories.,

»  June 237-2% - Component scores finalized in
Commission meeting.

s July 26-27 - The maximum eligibility determination will
e finalized in & Commission meeting.

The process for modifying a benefit is not specified
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¥

initial analysis with SALMOD {not a fscycie model)
Subseguent analysis with OBAN {not reviswead)

“The guantification of net benefits provided in the appesl
analysis doss not account for the cumulative reduction in
survival in sections of the river upstream and downstream
of the Delevan intake. Therefore, this flow survival analysis
does not evaluate the benefils to one life stage and the
impacts to other life stages. Thus, the Departmaent is
unable to make a determination regarding the claimed nat
Benefit to all runs of Chinook salmon.”

COFW, April 8, 2018
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= No lifecycle model to establish benefits

« Note warmer conditions in the Feather River - may
lose anadromous fish due to climate change
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« Banefil reduced based on depth of flooding (B 1t
versus 2 feel)
« Possible loss of events with shorter returmn periods

in DWR calculation with FRAM {e.g., 20-year
avents)
+ Kay paramestiers
« Flood inundation map
« Crop mix
« Affected structures
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Sites Reservoir Benefits Considerations
One of the items we need to address in the feasibility report is updating our benefits to correspond to
the right-sized project. The talking points below reflect the pros and cons and uncertainties associated
with the various benefit categories.

Benefit | Considerations

Participant Benefits

Authority Water Supply Updated deliveries will be part of Jacob’s modeling effort

CVP Water Supply Discussions are ongoing. We need to decide whether to include any discussion/
reference to potential CVP/Reclamation water in the WSIP Feasibility Report
SWP Water Supply I'm aware of prior discussions, but as far as | know we do NOT plan to include anything

in the WSIP Feasibility Report

WSIP Benefits

Refuge Supply? The conveyance of refuge supply benefits is expensive and requires the use of facilities
outside the direct control of the Authority. Agreements for use of SWP and CVP
facilities to deliver water would be required. Delivery of water to refuges south of the
Delta is more expensive, but also supported by the environmental community.
e It may be advantageous to reduce the refuge supply and increase some other
benefit
¢ |t may be advantageous to place refuge water in a blended account that may
be used by the Authority to meet refuge commitments and pay for O&M
e The optimal allocation of water to NOD and SOD refuges needs to be

determined
Delta Habitat (Smelt)? Final valuation increased by the CWC — unlikely to go higher unless we divert more
water,
Anadromous Fish? It is rumored that recent lifecycle models for the right-sized project may show no net

benefit to anadromous fish. These benefits are dependent on the amount of water
storage increase in Shasta,
e Isthere a wayto provide data to demonsirate a net benefit to anadromous

fish?
¢ Do we need to modify operations to achieve this benefit?
Delta Water Quality Was not monetized or selected as a benefit in the WSIP application. Introduces a new

party (SWRCB) to negotiations. Likely challenging as we do not provide a net increase
in Delta outflow; however, we may provide an increase in critical years. Agency may
argue that this is required for mitigation regardiess and, therefore, ineligible.

Emergency Water Supply | Not currently included in the project or WSIP application. LVE is providing a dedicated
source of water (a maximum of 160,000 AF for non-drought emergencies

and a maximum of 42,000 AF during drought emergencies). This water would likely
need to be reserved in Sites Reservoir, thereby decreasing the releases for other
purposes.

Flood Currently valued at $45M. The County believes it should be higher. Might be a difficult
negotiation, but it might be possible to increase. The original request was based on
$134M in benefits.

Recreation Currently valued at $197M. No foreseeable justification for increasing further.

2— WSIP requires that ecosystem benefits be greater than 50% of the total benefits.
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From: Micko, Steve/SAC [Steve.Micko@jacobs.com]

Sent: 11/6/2020 4:40:20 PM

To: Davis-Fadtke, Kristal@Wildlife [Kristal.Davis-Fadtke@wildlife.ca.gov]; Evan Sawyer - NOAA Federal
[evan.sawyer@noaa.gov]

cC: Alicia Forsythe [aforsythe@sitesproject.org]; Spranza, John [john.spranza@hdrinc.com]; Heydinger, Erin
[erin.heydinger@hdrinc.com]; Leaf, Rob/SAC [Rob.Leaf@jacobs.com]

Subject: Sites: Preliminary CalSim Il study

Hi Kristal and Evan,

You may access the preliminary CalSim Il study, presented on October 26™, in the “20201106_ALTA2_PEA” folder at the
link below:

1 ToCDFW NMFS

Please let me know if | should share this link with a specific person on your staff.

Also, please note that this model is in development. Several revisions are expected.
These revisions include, but are not limited to, the following:

Baseline model assumptions

2020 SWP ITP actions to be incorporated

CVP operations

Sites exchange with Shasta reservoir to be incorporated

Sites coordination with CVP operations is subject to change
SWP operations

Sites coordination with SWP operations is subject to change
South Delta Pumping

South Delta pumping in December to match baseline conditions

O & O e O O e O e

We plan to complete a revised model next week, and will share it shortly thereafter.
Please let me know if you have any questions.

Best,
Steve

Steve Micko, PE | Jacobs | Associate Water Resources Engineer
0:916.286.0358 | M:408.834.6614 | Steve.Micko@jacobs.com
2485 Natomas Park Drive Suite 600 | Sacramento, CA 95833
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Topic: Sites Reservoir Project, Phase 1 (2019) 2020 June 17

Subject: Reservoir Commitiee’s Environmental and Permitting Work Group

Work Group Chartering Document

Status: Ad Hoc
= Leaders: Chair Vice Chair
Thad Bettner, GCID Heather Dyer (SBVMWD)
= Members (9): Mike Azevedo (Colusa Co.) Randall Neudeck (MWD)
Robert Cheng (CVWD) Bill Vanderwaal (DWD)

Jeff Davis (SGPWA)
Rob Kunde (WR-M WSD)
Eric Leitterman (Valley Water)

= Expertise: PCWA/Roseville for Lower American River

Staff from participating agencies who have specific
expertise that is relevant to the matter being addressed
by this work group.

= Staff Support:

1. Environmental Planning and Permitting Manager.

2. Legal counsel on an as needed basis.

3. Other specialty advisors or experts, including consultant team members
on an as needed basis.

= Re-Adoption of Charter: June 17, 2020

=  EXxpires: End of the Phase 2 Reservoir Project Agreement

Related Documents:
= Attachment A: Work Group Chartering Process, General Requirements

Purpose: To advise the Reservoir Committee on all environmental planning
and permitting aspects of the development and implementation of pre-
construction, construction, and mitigation actions for the Sites Reservoir
Project.

Meeting Freguency: When either the Leader determines or the Reservoir
Committee Chairperson requests that a potential issue exists to warrant
convening the work group to develop a recommended resolution or response
for the Reservoir Committee to then consider and act upon.

2 versien A
2020 June 15
12.228-025.000

1 i 2

For Workgroup consideration

Informational

Subject to change

202006_P2 (2020) Env+Permits WG Charter

Forsythe
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Work Group’s Roles and Responsibilities:
= The primary focus of this work group is to review and provide input to:

1. The Authority’s adoption of CEQA Guidelines, revisions to those
Guidelines, if any, and proposed environmental policies.

2. The Authority’s development, completion, and implementation of all
environmental planning and permitting aspects of pre-construction,
construction, environmental commitments, and mitigation actions for the
Sites Reservoir Project.

NOTE: The review of operations or construction permits and approvals
has been assigned to the Reservoir Operations and Engineering Work
Group (e.g., Dam Safety, Traffic).

Page 2 of 2
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/9/2020 3:29:41 PM

To: Micko, Steve/SAC [Steve.Micko@jacobs.com]; Alicia Forsythe [aforsythe@sitesproject.org]
CC: Leaf, Rob/SAC [Rob.Leaf@jacobs.com]; Thayer, Reed/SAC [Reed.Thayer@jacobs.com]
Subject: RE: Sites: 2nd Iteration CalSim Model

Hi Steve,

Thanks for taking the time to chat with me today about model timing. | just sent out some meeting invites for Thursday
to review results and prep for the WG meeting. Please send the updated trend reporting spreadsheet by the end of the
day Wednesday if at all possible so we can review it before we meet.

Jerry is working on pulling together a few figures for a meeting and would like to use data on the following parameters:
1. Diversions to fill

2. Releases

3. Delta Outflow (comparing no project and with project)

If you could send me the trend charts for each of these as soon as we have them, | will help get them into Jerry’s
presentation. He was hoping to have it finalized by Wednesday, so if you have this data before the full trend reporting
spreadsheet is done, please send it over.

Thanks,
Erin

hdrins. conyfoliow-us

From: Micko, Steve/SAC <Steve.Micko@jacobs.com>

Sent: Monday, November 9, 2020 10:57 AM

To: Alicia Forsythe <aforsythe@sitesproject.org>; Heydinger, Erin <Erin.Heydinger@hdrinc.com>
Cc: Leaf, Rob/SAC <Rob.Leaf@jacobs.com>; Thayer, Reed/SAC <Reed.Thayer@jacobs.com>
Subject: Sites: 2nd Iteration CalSim Model

CAUTHERN [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi Ali and Erin,

We encountered an unexpected bug in the 2" iteration Sites CalSim Il model.
Rob and Reed are prioritizing de-bugging the model.

The 2"¢ iteration CalSim Il model should be ready in a couple days.

Let me know if you would like to discuss.

Apologies for the delay,
Steve

Steve Micko, PE | Jacobs | Associate Water Resources Engineer

0:916.286.0358 | M:408.834.6614 | Steve Micko@jacobs.com
2485 Natomas Park Drive Suite 600 | Sacramento, CA 95833
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File Provided Natively
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From: Micko, Steve/SAC [Steve.Micko@jacobs.com]

Sent: 11/10/2020 1:02:22 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Heydinger, Erin [erin.heydinger@hdrinc.com]
CC: Leaf, Rob/SAC [Rob.Leaf@jacobs.com]

Subject: FW: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Hi Ali and Erin,

I think we need to ask Chuching to run questions through you two, or cc you both.
Let me know how you would like to proceed.

Answers to his questions are quick:

1. I believe “Conveyance System” refers to “Delta Conveyance Project”. If so, no.
2. 2030
3. Not yet. We plan to conduct a climate change sensitivity analysis under 2035 CT climate conditions, from the

2020 SWP LTO FEIR.

Best,
Steve

From: Leaf, Rob/SAC <Rob.leaf@jacobs.com>

Sent: Tuesday, November 10, 2020 11:12 AM

To: Micko, Steve/SAC <Steve.Micko@jacobs.com>

Subject: Fwd: [EXTERNAL] Quick Clarification Questions for Sites Modeling

FYI. We need to coordinate response with Erin.
Sent from my iPhone

Begin forwarded message:

From: "Wang,Chuching” <cwang@mwdh2o.com>
Date: November 10, 2020 at 11:04:16 AM PST

To: "Tull, Robert/SAC" <Robert. Tull@iacnbs.com>, "Leaf, Rob/SAC" <Rob. Leal@iacobs.com>
Subject: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Rob & Rob,
| am going to have a MWD internal Sites briefing discussion on modeling status soon.

| understand that you are working on the baselines and various scenarios. | just need to get a brief response
from you to clarify some of my questions.

1. Though in the long run, you will consider Sites with and without a Conveyance System. But at this moment, you
have not included a conveyance system in your modeling analysis. Is it correct?

2. For the CALSIM analysis, what is the long term planning horizon? 2040? 20507 Or others?

3. For your current modeling efforts, have you considered climate changes?

Other than question 2, the other two are “yes/no” questions. Thank you for your quick response.
Chuching Wang, Fh.D,, P.E.

Senior Engineer
Bay Delta Initiatives

Draft_0005014



Office of The General Manager
Metropolitan Water District of Southern California
{213)217-6188, {310}500-8658 cell

fihe intand
shibitad, IF vou hay
oompulag,
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/10/2020 1:07:57 PM

To: Micko, Steve/SAC [Steve.Micko@jacobs.com]; Alicia Forsythe [aforsythe@sitesproject.org]
CC: Leaf, Rob/SAC [Rob.Leaf@jacobs.com]

Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Hi Steve,

Thanks, Steve. Yes, please go ahead and respond to Chuching, cc myself and Ali, and ask him to cc us in the future.

Quick question — what does he mean when he says “long term planning horizon”? Is that asking how demands are
estimated for CVP/SWP (i.e. using 2030 demands)?

You may also want to include that we will be doing some additional climate change analysis for the CWC Feasibility
Study {2030 and 2070).

Erin

8

Erin Hevdingsy PR, PP

hddrinc.conioliow-us

From: Micko, Steve/SAC <Steve.Micko@jacobs.com>

Sent: Tuesday, November 10, 2020 1:02 PM

To: Alicia Forsythe <aforsythe@sitesproject.org>; Heydinger, Erin <Erin.Heydinger@hdrinc.com>
Cc: Leaf, Rob/SAC <Rob.Leaf @jacobs.com>

Subject: FW: [EXTERNAL] Quick Clarification Questions for Sites Modeling

CAUTHON: [EXTERNAL] This emall originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi Ali and Erin,

| think we need to ask Chuching to run questions through you two, or cc you both.
Let me know how you would like to proceed.

Answers to his questions are quick:

1. I believe “Conveyance System” refers to “Delta Conveyance Project”. If so, no.
2. 2030
3. Not yet. We plan to conduct a climate change sensitivity analysis under 2035 CT climate conditions, from the

2020 SWP LTO FEIR.

Best,
Steve

From: Leaf, Rob/SAC <Rob.Leaf@jacobs.com>

Sent: Tuesday, November 10, 2020 11:12 AM

To: Micko, Steve/SAC <Steve.Micko@jacobs.com>

Subject: Fwd: [EXTERNAL] Quick Clarification Questions for Sites Modeling
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FYl. We need to coordinate response with Erin.
Sent from my iPhone
Begin forwarded message:

From: "Wang,Chuching" <cwang@mwdh2o.com>

Date: November 10, 2020 at 11:04:16 AM PST

To: "Tull, Robert/SAC" <fobert. Tull@iacobs.com>, "Leaf, Rob/SAC" <Rob.Leaf@iacabs.com>
Subject: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Rob & Rob,
I am going to have a MWD internal Sites briefing discussion on modeling status soon.

| understand that you are working on the baselines and various scenarios. | just need to get a brief response
from you to clarify some of my questions.

1. Though in the long run, you will consider Sites with and without a Conveyance System. But at this moment, you
have not included a conveyance system in your modeling analysis. Is it correct?

2. For the CALSIM analysis, what is the long term planning horizon? 20407 20507 Or others?

3. For your current modeling efforts, have you considered climate changes?

Other than question 2, the other two are “yes/no” questions. Thank you for your quick response.

Chuching Wang, Ph.D,, P.E.

Senior Engineer

Bay Delta Initiatives

Office of The General Managsr

Metropolitan Water District of Southern California
{213)217-6188, {310}500-8658 cell
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From: Spranza, John [John.Spranza@hdrinc.com]

Sent: 11/11/2020 8:07:37 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Fisher, Linda [Linda.Fisher@hdrinc.com]

CcC: Laurie Warner Herson {laurie.warner.herson@phenixenv.com) [laurie.warner.herson@phenixenv.com]; Arsenijevic,
Jelica [Jelica.Arsenijevic@hdrinc.com]

Subject: RE: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

il work in this after my 8:30 call

From: Alicia Forsythe [mailto:aforsythe @sitesproject.org]

Sent: Wednesday, November 11, 2020 7:37 AM

To: Fisher, Linda <Linda.Fisher@hdrinc.com>

Cc: Spranza, John <John.Spranza@hdrinc.com>; Laurie Warner Herson {laurie.warner.herson@phenixenv.com)
<laurie.warner.herson@ phenixenv.com>; Arsenijevic, Jelica <Jelica.Arsenijevic@hdrinc.com>

Subject: RE: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Thanks Linda.

John — 1 am thinking we can use the action plan for schedule for the permitting side of things.

Laurie — | will forward you the draft action plan. | am thinking we create an analogous schedule graphic and tracking
table (see towards the end) for the EIR/EIS efforts. Not a whole action plan — just these two components so we can

quickly update on schedule and progress each month.

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe @sitesproject.org | www.SitesProject.org

CONTFIDENTIALITY NOTICE: This communication with ifs contents may contain confidential and/or legaily privileged information. it is solely for
the use of the intendad recipient{s). Unauthorized interception, raview, use or disclosura is prohibited and may viciate applicabis laws
including the Electronic Communications Privacy Act. f you are not the intended recipient, pigase contact the sender and destroy ail copies of
the communication.

From: Fisher, Linda <Linda.Fisher@hdrinc.com>

Sent: Tuesday, November 10, 2020 12:47 PM

To: Alicia Forsythe <aforsythe @sitesproject.org>

Cc: Spranza, John <John.Spranza@hdrinc.com>; Laurie Warner Herson (laurie.warner.herson@phenixenv.com)
<laurie.warner.herson@ phenixenv.com>; Arsenijevic, Jelica <Jelica.Arsenijevic@hdrinc.com>

Subject: RE: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

Hi Ali,

Draft_0005018



Based on Thad's comment on the Ad Hoc agenda should we add a summary slide for planning and a summary slide for
permitting to the presentation deck? Should we also show a snippet of the scheduls — maybe the next two months? Or
should we include a milestone list?

Thanks, Linda

e, MEB
32 8 5304003212

4

hdring. comfoliow-us

From: Thad Bettner [mailto:tbettner@gcid.net]

Sent: Friday, November 6, 2020 12:46 PM

To: Fisher, Linda <Linda.Fisher@hdrinc.com>; Heather Dyer <heatherd@sbvmwd.com>

Cc: Alicia Forsythe <aforsythe @sitesproject.org>

Subject: RE: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

CAUTERN: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Thank you. | would recommend a high level summary of schedule of the various activities under
workgroups direction. | don’t know if that’s part of #2 discuss along with the strategic plan or not, but
kicking off each meeting with a schedule update would be good.

Keep casting the vision.

Thanks.

Thaddeus L Bettner PE, General Manager
Glenn-Colusa Irrigation District

PO Box 150

Willows, CA 95988

530.934.8881 (office)

530.588.3450 (cell)

From: Fisher, Linda <Linda.Fisher@hdrinc.com>

Sent: Friday, November 6, 2020 11:13 AM

To: Heather Dyer <heatherd@sbvmwd.com>; Thad Bettner <tbettner@gcid.net>

Cc: Alicia Forsythe <aforsythe @sitesproject.org>

Subject: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

Hi Heather and Thad,
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Attached please find the Draft Agenda for next Ad Hoc Environmental Planning and Permitting Work Group Meeting on
Nov. 16th. Please let us know if you have any questions, suggestions, or additional topics that you would like to include.

Thank you, Linda

R § Eielias "

fands Fisher, M8

o ;. e ;o P o o~
Emvdronmental Projec! Managsr

MR

365 fron Foint Road, Suite 300
Folasom, California 35630

B O18.817 4882

530.400.3212
finda fisher@hdrinc.oom

hddrine.comfoliow-us
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 11/11/2020 8:07:58 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]

CcC: Fisher, Linda [Linda.Fisher@hdrinc.com]; john.spranza@hdrinc.com; Arsenijevic, Jelica
[Jelica.Arsenijevic@hdrinc.com]

Subject: Re: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

Sounds good, thank you!

On Nov 11, 2020, at 7:36 AM, Alicia Forsythe <aforsythe@sitesproject.org> wrote:

Thanks Linda.

John — 1 am thinking we can use the action plan for schedule for the permitting side of things.

Laurie — | will forward you the draft action plan. | am thinking we create an analogous schedule graphic and tracking
table (see towards the end) for the EIR/EIS efforts. Not a whole action plan — just these two components so we can

quickly update on schedule and progress each month.

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This cammunication with its contents may contain confidential and/or legally privileged information. it is solely for
the usa of tha intended recipiant{s}. Unauthorized interception, review, use or disciosure is prohibitad and may viclate applicabie laws
including the Electronic Communications Privacy Act. If you are not the intended recipient, pisase contact the sender and destroy all copies of
the communication.

From: Fisher, Linda <Linda.Fisher@hdrinc.com>

Sent: Tuesday, November 10, 2020 12:47 PM

To: Alicia Forsythe <aforsythe@sitesproject.org>

Cc: Spranza, John <John.Spranza@hdrinc.com>; Laurie Warner Herson {laurie.warner.herson@phenixenv.com)
<laurie.warner.herson@phenixenv.com>; Arsenijevic, Jelica <Jelica.Arsenijevic@hdrinc.com>

Subject: RE: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

Hi Ali,

Based on Thad’s comment on the Ad Hoc agenda should we add a summary slide for planning and a summary slide for
permitting to the presentation deck? Should we also show a snippet of the schedule — maybe the next two months? Or
should we include a milestone list?

Thanks, Linda

Linls Pish
3818817 4862

Sy

hddrinc.conioliow-us
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From: Thad Bettner [mailto:tbettner@gcid.net]

Sent: Friday, November 6, 2020 12:46 PM
To: Fisher, Linda <Linda.Fisher@hdrinc.com>; Heather Dyer <heatherd@sbvmwd.com>

Cc: Alicia Forsythe <aforsythe @sitesproject.org>

Subject: RE: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

CAUTIGN: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Thank you. | would recommend a high level summary of schedule of the various activities under
workgroups direction. | don’t know if that’s part of #2 discuss along with the strategic plan or not, but

kicking off each meeting with a schedule update would be good.

Keep casting the vision.

Thanks.

Thaddeus L Bettner PE, General Manager
Glenn-Colusa Irrigation District

PO Box 150

Willows, CA 95988
530.934.8881 (office)
530.588.3450 (cell)
<image001.png>

From: Fisher, Linda <Linda.Fisher@hdrinc.com>

Sent: Friday, November 6, 2020 11:13 AM
To: Heather Dyer <heatherd@sbvmwd.com>; Thad Bettner <tbettner@gcid.net>

Cc: Alicia Forsythe <aforsythe @sitesproject.org>

Subject: Sites - Ad Hoc Environmental Planning and Permitting Work Group Meeting - Draft Agenda

Hi Heather and Thad,

Attached please find the Draft Agenda for next Ad Hoc Environmental Planning and Permitting Work Group Meeting on
Nov. 16th. Please let us know if you have any questions, suggestions, or additional topics that you would like to include.

Thank you, Linda

§ )
el Fiad

@y, M3

Envirohmental Project Managsr

MR

2365 ron Poird Rosd, Suite 300
Folaom, Califor
D 918817 4062 304003212
finda fisher@hdrinc.com

hadrine.conioliow-us
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Sites Reservolr is a generational opportunity to construct a
multi~-benefit water storage project that helps restore flexibility,
reliability, and resiliency to our statewide water supply

e — N
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verse statewide representation of public
agencies advancing Sites Reservoir

Z Barticipants include
counties, oitles, watey
and irrigation disticts

Reajeny

Urban and Bueat

BasRAERNIR.
L

Sacramento Valley
San Joaquin Valley
Bay Area

K[outhern Calfornis
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Sacramento Valley
Carter Mutual Water Company

City of Amwarican Sanean

Colusa County

Loluss County Waler Agetwy
Cortine Water District

Danels Water Diaty

Dunnigan Water Distriet

Sstenry Conanty

Charm-Coluss rrigation District
Latrands Waber District

Placer Coundy Walsr Agsnoy
Rechonation Diatricl 108

ity of Boseville

Sacramento County Water Agency

City of Sacrammnio

Tehama-Uoluss Carad Authority
Wastslde Water Diatsict

Wastern Canal Water District

Hay Area
Sarta Clars Valley Watey Disteict

Tore T Water Ageney

San Joaguin Valley
Wheasler Ridge-Maricops Water Blorags

Drstrict

Southern Callifornia
Antelope Valley - East Kawn Water Agency
Coachala Valley Water District

Dasert Water Agenoy

Metropoditan Walsy District
San Bernardings Vallsy Municipal Water Dislrict
ary Gorgonio Pass Water Agency

Zanta Clarits Valley Water Agency
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Sites Reservoir has been designed and
optimized to meet our water supply n
today and in the future

The Sites Project Authority conducted a
rigorous Value Manning offort o raview tha
project’s proposed operations and facilities to
develop & project that is “right sized” for our
investors and pardticipants while stifl
providing water supply rellabllity and
anhancing the envirenmaeant

Rightsizing the reservolr was responsive o
input from stats and feders! agencies,
NGOs, slected officials, ndowners andg
ioca! communities

The fesdback we recsived through s robust
culrasch effort was oritiesl o developing a
raservelr that is the right size for both people
and the snvironment
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15 million acre~fest

UtHizes the existing Glenne
Colusa brrigation DBistrict and
Tehama-Colusa Canal
Authority canals to convey
walar Lo Biies Ressrvolr from
the Sacramento River

Oeltvers water back to the
Sacramento River through
the Tehama-Colusa Canald
ang through the Colusa
Basin Drain Tor participant
deliveries and for the
anvironment

Yot Regotatbr
R zod ¥

Pipeting
e
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Byl Water Agencien

Peowth of el FL148
Soaath of Dadty S e
Subbotat Pubic Water e
BT R%
Agenciss SR
Stete s €& AT RGO
Total Reminrement #220,000

Release Capacity from Sites

The “rightsized” project can deliver watlser
o meet the demands of our participants
and Califormia’s investment of water for
the sovirenmsnd

Long term sverages ~260,000 AFY

Participant Deamand

Participant watler subscriptions allocated in
the currernt participstion agresment

Allocation of State of California water
subscription is based on the Proposition 1
water investment

»  Water for Delta Smelt

s Water for Refugss

Wet

Shanes Nonnad 280 2an
Helow Monmnal 28k 238
Dry L o
Criticaliv vy A
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1200 ~

Sites Preliminary Modeling Results - Total Diversions to Fill

Flow {CFS})

200 4

600 4

8
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GCT NOV  DEC Jan FEB MAR APR MAY  JUN UL AUG SER
Month
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Sites Prefiminary Modeling Results - Total Reservolr Beloases
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The Value Planning process has
resuited in a project that has s
smalier footprint and operated in a
different manney then originally
designed

Due to these changes the Authority
will revize and recirculate its Draft
EiIR

Work with landowners, tribas,
staksholders, NGOs, and loesd
aommunities o develop s
collaborative snvivonmeantal
review process

s sssential that we bulld a project
now that makes senss for af our
particinants - local, stats, ang
federal
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Frobeet Caet CHNSE Bilflonat
Tomingenoy Cost (20128, Mlang

Total Prodest Cost (RUIBE Mileny

Annusiized ABY raloass

Rangaol Anntel Costs During Repaymant
Without WIFS Losns (30308, 888

Rangs ol anntel Tosts During Repavmant
YN WIRIA Loans D0eng, saan

s
{G.8

FI - RN

2AB.000

HHBO - KT

$HO0 - 5880

The rightsized project is
roughiy $2 Billion less then
the 2017 preferred alternative

Cost savings primarily from
the removal of the Delevan
Diversion facllity on the
Sacramento River and the
Delavan Pipsiing

Lowsered the Annual Cost
during repayment {§/AF}

Slgniflcant savings to
participants with finangs
through 2 WIFLA governmant
backad loan
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Sites Reservolr provides many multi-layered benefits

increases effectivensss
and stficiency of
existing water

storage infrastructure additional opperbunites

Does not creste a barrer
o native fish migration

Pravides northern
Sacrarrenio Walley with

for rroyention

W Adaptable to curent

anwl future conditions
arwd pricrities

Cortriutes 1o
system relinbiliy sl
prrformances with
elirrste changs

Frovides environmentad
wyatir iy dries pariods
foar pative fish, and
habitat for native

s and birds

Adigrs with Sacramerts

AT
i—;? %}3 walley's vabues anc

foaters regional and
statewide collaboration

Pelabile dry yesy watey
sty for California
corrrrrinities. farms
and businesses
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Sites Reservoir provides water dedicated to
environmental use

A significant portion of the Sites Reservoelr Projset’s
annual water supples will be dedicated to
anvironment uses:

Proserve cold-water poeo! i Lake Shasta later
into the summer months to support salmon
development, spawning and rearing

Provide a rellable supply of refuge water (o
irnprove Pacific Plywaey habitat for migratory
birds and other native species

Provide water dedicated to help improve
conditions for the Delia Zmelt

Vater dedicated for the smvwironment provided by
Sites Reoservolr will be mansged by stale resourass
agenuy mansgers who will decide how, snd whaen,
this waler would be used ~ creating a water asset for
the state that doss not cuwrently exisy
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Bubiic Water Sgancies
Naorth of Dadta B2ANE
Southof Delte QR
Subtntsl
Puliie Watae 1araag
Agencies

State of 04 = QU8
Tota

Renuiramant S2ENO00

Sites crentes 2 resource that can be managed for the
benefit of the speciss.

Water for the envirenmaent 3 managed by state

rasources ag%&m:é%&

e

Sahanced Daltg
Eooxestam

5y
Bad

There is flaxibiiity to manage
these benefits each vear.

The rangse of possibilities will be
covered in the recirculated Draft
EiR.
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Sites Preliminary Modeling Resulls - Delta Qutfiow with and without Project
GOBOC oo

S00C0
40000

30000+

Fiow {CFS)

200004

060004

OCT  NOV  DEC  JAN  FEB  MAR  APR  MAY JUN  JUL  AUG S
Month

-~ No Action Alternative e Sites Preferred Alternative
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Sites Reservoir provides regional flood
protection benefits

Provides significant reglonsgd
flood protection benefits for
the Sacramento Valley

Wi capture and store flood
flows that would normally
irnpact the community of
saowesll - protecting homes,
business and farms

Wi help to Himdt “down
straam” Hooding Issues by
capturing storm flows that
sometimes overwheim the
regions flood control faciiities
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Sites Reservoir will benefit the local andg

®

regional economy

Craats hundrads of construction-
reiated jobs during sach vear of the
construction period, and long-term
Jobs related 1o operations

Craates new recrestion
apportunities in the Sscramento
Yalley whizh adds to the region's
STONGMY

Adding reslilancy o the waler
supply will strengthen the
statawids economy and business
that rely on & reliable source of
watar for thelr operations -
particudarly agriculiure
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Key Milestones Through 2021

Most oligibillty requiremsnty undey Brop ¥ (WSIPY In order
to access the remainder of the $816 Million In funding

Secirouiate Draft BIR for public comment, proactiveby
sngsge stakeholders, develop responses 1o comwnenis 1o
support anvironmental feasibility detsrmination

Complets Feasibility Report

Secure enviromnmental permit certalnty and draft parmit
applications

Update and refing cost sstimate and afordabiity analysis
Develop Plan of Finance

improve definition of SWRICVYP exchangs, including
Operations Pan
Enhance bndowner, stakeholder & NGO sngasgement

Develop Operating Agreement Term Sheets with: DWR,
USBR, TCCA, GOID, CBD Authority
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Location

Criteria

Wilkins Slough Bypass Flow

8.000 cfs April/May
5,000 ¢fs all other times

Fremont Weir Notch

Prioritize the Fremont Weir Notch, Yolo Bypass preferred
alternative, flow over weir within 5%

Flows into the Sutter Bypass
System

Freeport Bypass Flow

No restriction due to flow over Moulton, Colusa, and
Tisdale Weirs

Modeled WaterFix Criteria (applied on a daily basis)
Post-Pulse Protection (applied on a moving 7-day average)
Post-Pulse (3 levels) = January—March

Level 2 staris January 1

Level 1 is initiated by the pulse trigger

Net Delta Outflow Index {NDOI)
Prior to Project Diversions

44 500 cfs between March 1 and May 31
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Most releases coour In dry vears for water supply and environmenial benefits

Priority of releases assume the following:
Provide water to project participants north and south of the della
Provids water to Cache Slough area via Yolo bypass
Provide water for Incremental Lavel & refuge deliveries
Support Reclamation goals through sxchanges

Deltveries to SWHP contractors supplement Table & {start & 85% allocation
and more agoressive releasess starting & 85}
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Sent: 11/11/2020 4:07:17 PM

To: Jerry Brown [jbrown@sitesproject.org]
Subject: FW: Sites 2030 Cash Flow

Attachments: Sites Summary Schedule October 2020.pdf

Jerry — 1 just left you a long voicemail on this. Attached is the post 2021 schedule. | have some comments on this and a
few changes are being made now

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidentizl and/or lagally privileged information. it is soiely for
the use of the intended recipiont{s). Unauthorized interception, review, use or disclosure is prohibited and may viclate applicable laws
including the Elacironic Communications Privacy Act. If you are not the intended recipgiant, pizase contact the sander and das troy all copias of
the communication.

From: Westcot, Cathy <Cathy.Westcot@hdrinc.com>

Sent: Tuesday, November 10, 2020 9:13 AM

To: Alicia Forsythe <aforsythe@sitesproject.org>; JP Robinette <jrobinette@brwncald.com>
Subject: RE: Sites 2030 Cash Flow

All,

Here is the latest schedule. Let me know if vou need anything else.

thy Westosd, PM
ot Controls

iay Qeks Dr #1200
Bacramenin, OA 85833

i 918-213-3078
sathy.westoot@hdring oo

hdrinc.condioliow-us

From: Alicia Forsythe [mailto: aforsythe@sitesproject orgl

Sent: Tuesday, November 10, 2020 9:04 AM

To: Westcot, Cathy <Cathy Westcot&@hdrinc.cons>; JP Robinette <irobinstte @brwincald.com>
Subject: RE: Sites 2030 Cash Flow

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Thanks Cathy. | totally lost this in my email and am just looking at this now.
Do we have the post 2021 schedule to go with this? | ask as the ROW work just looks so late. Its just not clear to me
how we could begin construction without having ROW start like 2 years earlier. | feel like ROW should start right after

the Final EIR/EIS.

Ali
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Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confi gl and/or tegally privileged information. it is solely for
the use of the intendad recipient{s). Unauthorized interception, raview, use or disclosura is prohibited and may viciate applicabis laws
including the Elactronic Communications Privacy Act. If you are not the intended recipient, pleass contact the seader and destroy all coples of
the communication.

From: Westcot, Cathy <Cathy. Westcot@hdring.com>

Sent: Friday, November 6, 2020 11:00 AM

To: Alicia Forsythe <aforsvthe@sitesproject.org>; JP Robinette <jrobinetie @brwneald.coms>
Subject: Sites 2030 Cash Flow

Ali,

Attached is the draft that JP and | have prepared for your final review. Once you provide comments JP will get his
graphic person to make it into a presentation level graphic.

Thanks,

Froject Controls

Sernend  DRALD
oY, PMP

HDR
375 Gatewsy Uake Dr #8200

Racramenic, CA 83833
8 918-213-3078
cathy.wesicatifihdrinc.onm

hdrine.comfoliow-us
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SITES PROJECT

Date: 03-Nov-20

13-Nov-29

MS-005-VP  Approve Preferred Project 0 13-Apr-20 A Ve Preferred PI‘OJECt ‘
MS-020-CS  WIIN Construction Start Date 0 02-Nov-20* } WIIN Construction Start Date | ‘
MS-007-PD | Preliminary Project Description Complete 0 28-Dec-20 0 Preliminary PI’OJECt Descnptlon Complete
MS-001-LF  Local Funding (Go/No-go #1) 0 07-Jan-21 Local Funding (Go/No-go #1)
MS-002-LF Local Funding (Go/No-go #2) 0 08-Feb-21 Q__lte_e_e_l_l_:_undmg (Go/No-go #2)
MS-011-DE  Release Revised Draft EIR/ Supplemental Draft EIS for Public | 0 02-Aug-21 L4 Release Revised Draft EIR/ Supplemental Draft EIS for Public Rewew
MS-003-LF Local Funding (Go/No-go #3) 0 03-Dec-21 "0‘ Local Fundmg (Go/No-go #3)
MS-250-FE Final EIR/EIS 0 13-May-22 L & Flnal EIR/EIS
MS-450-RD ROD Signed 0 16-Sep-22 '?_BQE_?_‘_Q_'}_%‘_’ _______________
MS-500-CS Construction Starts 0 27-Aug-24 | -g_ _C_ign_s_t_r_up_t_lon__S_t_arts_s _______________________________________________
MS-510-CC Construction Complete 0 11-Dec-28
____________ MS-600-PB  PublicBenefits . 0 13-Nov-29 | |
A DA 0 A, VALUE PLANNING :
Value Planning Analysis 0 02-Jan-20 A 03-Mar-20 A [0 A, Value Planning Analysis !
Value Planning Report 0 14-Feb-20 A 13-Apr-20 A 20 A, Value Planning Report |
. Preferred Project 13-Apr-20 A 13-Apr-20 A  [20 A, Preferred Project

Determine Needs

11-Feb-20 A

D 31- Mar-21 PROJECT DESCRIPTION
?,'OA Determlne Needs

28-Apr-20 A

Components

01-Apr-20 A

31-Mar-21 » 31- Mar-21 Components

Develop Project Description

29-Apr-20 A

15-Dec-20 @ 15-Dec-20, Develop Project Descrlptlon

Preliminary Project Description Complete

28-Dec-20

28-Dec-20 ¢ 28-Dec-20, Prellmlnary PrOject Descrlptlon Complete

Value Planning Operations 0 02-Jan-20 A  20-Aug-20 A  P-Aug-20 A, Value Planning Operations
Refine Operational Parameters 0 10-Feb-20A 12-Jun-20 A uﬁ-ZO A, Refine Qperational Parameters
Full Operations Analysis 85 12-Jun-20 A  26-Feb-21 : 26-Feb-21,§ Full Operations Analysis |
EIR/EIS AND BA/ITP Documentation 129 04-Jan-21 08-Jul-21 08-Jul-21, EIR/EIS AND BA/ITP Documentation
Operations Plan, Ver 1 224 02-Jan-20 A 23-Nov-21 23-Nov-21, Operations Plan, Ver 1 |
Operational Agreements 474 04-Jan-21 28-Nov-22 128-Nov-22, Operational Agreements
Bridging Analysis for CWC/WSIP Benefits 94 14-Jan-21 28-May-21 28- May-21 Bridging Analy3|s for CWC/WSIP Beneflts
""""""" Final Sites-Reclamation Operating Agreement 328 03-Aug-21 28-Nov-22 28-Nov-22, Flnal Sites-Reclamation Operatlng Agreement
Final Sites-DWR Operating Agreement 328 03-Aug-21 28-Nov-22 28-Nov-22, Fmal Sites-DWR Operatlng Agreement
Final TCCA Facility Use Agreement 328 03-Aug-21 28-Nov-22 28-Nov-22, Flnal TCCA Facnlty Use Agreement
Final GCID Facility Use Agreement 328 03-Aug-21 28-Nov-22 128-Nov-22, Flnal GCID Facmty Use Agreement
Final CBDA Facility Use Agreement 328 03-Aug-21 28-Nov-22 128-Nov-22, Flnal CBDA Facnlty Use Agreernent
Operations Plan, Version 2 370 03-Aug-21 02-Jan-23 02-Jan-23, Operatlons Plan, Version 2
Annual Operating Plan Process and Procedures 519 19-Oct-21 13-Oct-23 13 QOct-23, Annual Operating PIan Process and Procedures 1
Develop Organizational Operating Roles and Responsibilities 519 19-Oct-21 13-Oct-23 13 QOct-23, Develop Organlzatlonal Operatlng 'Roles and Re$ponS|b|I|t|es
Provide Operations Input on Response to Comments and Final EIR/EIS 20 21-Mar-22 15-Apr-22 oD 15-Apr-22 Provide Operatlons Input on Response to Comments and Final EIR/EIS ‘
Member Portal/Accounting System 0 03-Jan-29 03-Jan-29 |
Operations Support 717 12-Nov-21 13-Aug-24 ) 13-Aug-24 Operati‘ons Support }

Task Management - Work Group-Res Comm-Authority Support

Work Plan & Outline

11-Feb-20 A

03-Dec-21, Task Management Work Group -Res Comm-Authonty Support
22-Nov-24, EIR/EIS :

22.Sep-20 A R2-Sep-20 A, Work Plan & Outline

—-0 Pl

p 03-Jan-29, OPE

{o 03-Jan-29, Men

B 8 Critical Remaining Work
L 4 € Milestone

Summary

Page 1 of 3
SITES MASTER SUMMARY SCHEDULE
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SITES PROJECT

Project Description Chapter

22-Sep-20 A

29-Jan-21

roject escrlptlon apter

02-Aug-21 Rewsed Draft EIR/SuppIementaI Draft EIS

30-Sep-21 Publi IC Review

| 03-Dec-21, Enwronmental Feaslblllty Report For CWC

16—Sep-22 ROD

Revised Draft EIR/Supplemental Draft EIS 186 01-Sep-20 A  02-Aug-21
Public Review 43 03-Aug-21 30-Sep-21
Begin Preparation of the Admin Revised Final EIR/Supplemental Final EIS 27 17-Sep-21 26-Oct-21

Environmental Feasibility Report For CWC 52 17-Sep-21 03-Dec-21
Revised Final EIR/Supplemental Final EIS 149 19-Oct-21 13-May-22
NOD, Findings of Fact, Statement of Overriding Considerations, Mitigation Monitoring 32 25-Apr-22 07-dun-22
Authority Certifies EIR and Approves Project and File NOD 1:07-Jun-22 08-Jun-22
ROD 90 16-May-22 16-Sep-22
Additional NEPA/CEQA Review, if needed 570 19-Sep-22 22-Nov-24

Task Management - Work Group-Res Comm-Authority Support

CWC Feasibility Report

01-Sep-20 A

30-Oct-20 A

30-Dec-21

06-Dec-21, PERMITTING ‘
06-Dec-21, CWC Feasibility Fteport

Geotechnical Field Monitoring

243

01-Dec-20

18-Nov-21

18-Nov-21, Geotechnlcal Fleld Monitoring

Task Management - Work Group-Res Comm-Authority Support

nmental Site Assessments

14-Apr-20 A

06-Dec-21

06-Nov-24

27-Mar-22, USFWS and NMFS ESA Sectlon 7

U.S. Army Corps of Engineers CWA 404, Rivers and Harbors Act Section 10 591 05-May-20 A  06-Feb-23
U.S. Army Corps of Engineers Rivers and Harbors Act Section 14, Section 408 591 02-Nov-20 06-Feb-23
U.S. EPA and U.S. Army Corps of Engineers LEDPA Review 591 02-Nov-20 06-Feb-23
Advisory Council on Historic Preservation NHPA Section 106 284 01-Sep-20 A  02-Dec-21
USFWS and NMFS ESA Section 7 365 14-Apr-20 A 27-Mar-22
USFWS Bald Eagle Protection Act 610 01-Sep-20 A  17-Apr-23
U.S. Coast Guard Navigability Determination 239 06-Dec-21 17-Nov-22
USBR Warren Act 356 16-Apr-21 16-Sep-22

16-Sep-22 USBFt Warren Act

USBR - Land Agreement

Caltrans Encroachment & Transportation

02-Nov-20

06-Dec-21

13-Oct-22

04-Nov-24

13- -Oct-22, USBR - Land Agreement

06-Dec-22, CDFW Streambed Alteration

18-Apr-22, CDFW Sect|on 2081

State Lands Commission/State Lands Lease, if needed 242 06-Dec-21 22-Nov-22
Central Valley Flood Protection Board Levee Encroachment 520 01-Sep-20 A  06-Feb-23
SWRCB Water Rights Permit 643 01-Sep-20 A  19-Apr-23
""""" SWRCB NPDES and CWA Section 402 {Multiple permits based on construction pack: 1234 24-Jul-23 13-Apr-28
SWRCB Waste Discharge Requirements (Multiple permits based on constr. package 1234 24-Jul-23 13-Apr-28
RWQCB CWA Section 401 Water Quality Certification 1003 18-Nov-21 22-Sep-25
DWR DSOD (Multiple permits based on construction packages and/or ROW access) 221 29-Apr-24 03-Mar-25
Cal OSHA Permits (Muiltiple permits based on construction packages and/or ROW ac 1541 22-Aug-23 17-Jul-29
CDFW Streambed Alteration 547 01-Sep-20 A  06-Dec-22
CDFW Section 2081 381.01-Sep-20 A  18-Apr-22
NAHC/Local Tribes AB 52 Consultation 355.01-Sep-20 A  08-Apr-22

08-Apr-22 NAHC/Local Trlbes AB 52 Consultatlon

SMARA

olusa Lounty

19-Oct-21

06-Dec-21

22-Apr-22

16-Jun-23

22-Apr-22, SMARA

16-Jun-23 Colusa County

Glenn County

400

02-Nov-20

13-May-22

> 13-May-22, Glenn County

Yolo County

B 8 Critical Remaining Work
L 4 € Milestone
Summary

> 13-May-22, Yolo County

03-Dec-21, FEASIBILITY LEVEL GEOTECH

o 26 Oct-21, Beglh Preparation Of the Admin Rewsed Final EIR/SuppIementaI Final EIS

> 13- May—22 Revised Flnal EIR/SuppIementaI Final EIS ‘ ! ‘ ;
O7-Jun-22 NOD, Flndlngs of Fact, $tatement of Overrldlng Conslderatlons Mltlgatlon Monltorlng Program
® 08-Jun-22 Authority Certlfles EIR and Approves Project and F|Ie NOD ! !

122 Nov-24, Addltlonal NEPA/CEQA Review, |f needed
30-Dec-21, Task Management - Work Group -Res Comm-Authorlty Support

03-Dec-21, Task Management Work Group -Res Comm-Authorlty Support
06 Nov-24, FEDERAL PERMITS

()6-Nov-24, Phase 1 Enwronmental Site Assessments

» 06-Feb-23, U S. Army Corps of Engineers CWA 404, Ri\}ers and Harbo:rs Act Sectionl 10
06-Feb-23, U S. Army Corps of Englneers Rivers and Harbors Act Sectlon 14, Sectlon 408
06-Feb-23, U S. EPA and U S. Army Corps of Englneers LEDPA Revrew

02-Dec-21, Advrsory Council; ion Historic Preservatlon NHPA Section 106

v 7-Apr-23 USFWS Bald Eagle Protectlon Act
17-Nov-22, U. S Coast Guard Nawgablllty Determlnatlon

04-Nov-24, Caltrans Encroachment & Transportation
22-Nov-22, State Lands Comrmsslon/State Lands Lease, |f needed

06-Feb-23, Central Valley | Flood Protectlon Board Levee Encroachmeht

> 19-Apr-23, SWRCB Water Rights Permit

03-Mar-25, DWR DSOD (Multlple permlts based on constructlon packa<

16-Jun-23 LOCAL AGENCY PERMITS AND APPROVALS

Date: 03-Nov-20

17-Jul-

13-Apr-28, SWRCB NPdE
13- Apr-28 SWRCB Waste
22-Sep-25, RWQCB CWA Sectlon 401 Water Quality Certlflcatlc

17-Ju|-

Page 2 of 3

SITES MASTER SUMMARY SCHEDULE
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SITES PROJECT

Geotechnical Permitting & Planning 25-Mar-20 A

ec-20, Geotechnica ermlttmg & Planning

Field Investigation 95:30-Oct-20 A  23-Mar-21

D 23- Mar-21 Field Investlgatron

Data Evaluation and Reporting 269 30-Oct-20 A 02-Dec-21

Task M Work Gi

CWC Feasibility Review 23-Jul-21 24-Nov-21

Revised Public Benefits 0 22-Oct-20 A 22-0ct-20 A

22 Oct-20 A, Revised Public Beneflts

CWC Review of Public Draft EIR/EIS 30 03-Aug-21 13-Sep-21

CWC Determination of Feasibility 03-Dec-21 03-Dec-21

(=]

CWC All Permits Acquired for Construction Funding 11-Nov-22 11-Nov-22

Ul- =JUE-

Acquisitions (Phased) 298 24-Jul-23 25-Sep-24

Relocation Assistance, as needed 1119 26-Sep-24 09-Jan-29

Acquistion Closeout and Transfer of Jurisdiction as needed 26-Sep-24 29-Jan-25

20-May-22 19-May-23

Design Level Geotech 06-Dec-21 23-Nov-22

16-Apr-21 05-Apr-22

Preliminary Engineering 205 10-Oct-22 21-Jul-23

Final Engineering 286 24-Jul-23 26-Aug-24

Recreation Facilities Design/Engineering 24-Jul-23 30-Jun-25

Procurement / Design & Construction Packaging 06-Dec-21 19-May-22

Conveyance Features 997 27-Aug-24 21-Jun-28
Reservoir Features 1120 27-Aug-24 11-Dec-28
Recreational Features 520 03-Jul-25 30-Jun-27

Early Operations (Commissioning) 240 12-Dec-28 oNovo

Full Operations Begins 0 13-Nov-29 13-Nov-29

Date: 03-Nov-20

102-Dec-21, Data Evaluation and Reportmg
03-Dec-21, Task Management Work Group -Res Comm-Authorlty Support
04-Apr-22 FEASIBILITY ENGINEERING

11 -Nov-22, PROP 1
24-Nov-21, CWC Feasibility Rewew

13-Sep-21 CwWC Revrew of Publlc Draft EIR/EIS
@ 03-Dec-21, CWC Determmatlon of FeaS|b|I|ty ‘
‘ & 11 -Nov-22, CWC All Permits Acqmred for Constructlon Fundmg

09-Jan-29, RIG

05-Jun-24 Rights of Entry
25-Sep-24 Acquisitions (Phased)

09-Jan-29, Rels
29-Jan-25, Acquistion Closeout and Transfer of Jurlsdlctlon as needed
19-May-23 DESIGN LEVEL GEOTECH & SURVEY

19-May-23 Design LeveI Survey

3-Nov-22, Design Level Geqtech

30-Jun-25 PRELIMINARY AND FINAL ENGINEERING

05-Apr-22, Project Dellvery Method (assumes mixed contractmg)

21-Ju|-23 Prehmmary Engmeermg

26-Aug-24 Final Engmeermg

30-Juh-25 Recreatlon Facilities DeSIQn;’Englneering \
11-Dec-28 CQN‘

19-May%22, Procurement/ Design & Construction Rackaging ‘ !
: ! : : ; 21-Jud-28, Conveyadcn
' 11-Dec-28, Rese
30-Jun-27, Recreatldnal Features |
16-Jan-26, Roads & Brldges

B 8 Critical Remaining Work
L 4 € Milestone

Summary

SITES MASTER SUMMARY SCHEDULE

Page 3 of 3
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{Governance
innovations

m‘* aéé

Realities of
Affordability &
Formits
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Sites Reservolr is a generational opportunity to construct a
multi~-benefit water storage project that helps restore flexibility,
reliability, and resiliency to our statewide water supply

e — N
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verse statewide representation of public
agencies advancing Sites Reservoir

Z Barticipants include
counties, oitles, watey
and irrigation disticts

Reajeny

Urban and Bueat

BasRAERNIR.
L

Sacramento Valley
San Joaquin Valley
Bay Area

K[outhern Calfornis
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Sacramento Valley
Carter Mutual Water Company

City of Amwarican Sanean

Colusa County

Loluss County Waler Agetwy
Cortine Water District

Danels Water Diaty

Dunnigan Water Distriet

Sstenry Conanty

Charm-Coluss rrigation District
Latrands Waber District

Placer Coundy Walsr Agsnoy
Rechonation Diatricl 108

ity of Boseville

Sacramento County Water Agency

City of Sacrammnio

Tehama-Uoluss Carad Authority
Wastslde Water Diatsict

Wastern Canal Water District

Hay Area
Sarta Clars Valley Watey Disteict

Tore T Water Ageney

San Joaguin Valley
Wheasler Ridge-Maricops Water Blorags

Drstrict

Southern Callifornia
Antelope Valley - East Kawn Water Agency
Coachala Valley Water District

Dasert Water Agenoy

Metropoditan Walsy District
San Bernardings Vallsy Municipal Water Dislrict
ary Gorgonio Pass Water Agency

Zanta Clarits Valley Water Agency
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Sites Reservoir has been designed and
optimized to meet our water supply n
today and in the future

The Sites Project Authority conducted a
rigorous Value Manning offort o raview tha
project’s proposed operations and facilities to
develop & project that is “right sized” for our
investors and pardticipants while stifl
providing water supply rellabllity and
anhancing the envirenmaeant

Rightsizing the reservolr was responsive o
input from stats and feders! agencies,
NGOs, slected officials, ndowners andg
ioca! communities

The fesdback we recsived through s robust
culrasch effort was oritiesl o developing a
raservelr that is the right size for both people
and the snvironment
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15 million acre~fest

UtHizes the existing Glenne
Colusa brrigation DBistrict and
Tehama-Colusa Canal
Authority canals to convey
walar Lo Biies Ressrvolr from
the Sacramento River

Oeltvers water back to the
Sacramento River through
the Tehama-Colusa Canald
ang through the Colusa
Basin Drain Tor participant
deliveries and for the
anvironment

Yot Regotatbr
R zod ¥

Pipeting
e
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Byl Water Agencien

Peowth of el FL148
Soaath of Dadty S e
Subbotat Pubic Water e
BT R%
Agenciss SR
Stete s €& AT RGO
Total Reminrement #220,000

Release Capacity from Sites

The “rightsized” project can deliver watlser
o meet the demands of our participants
and Califormia’s investment of water for
the sovirenmsnd

Long term sverages ~260,000 AFY

Participant Deamand

Participant watler subscriptions allocated in
the currernt participstion agresment

Allocation of State of California water
subscription is based on the Proposition 1
water investment

»  Water for Delta Smelt

s Water for Refugss

Wet

Shanes Nonnad 280 2an
Helow Monmnal 28k 238
Dry L o
Criticaliv vy A
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Sites Preliminary Modeling Resuits - Total Diversions to Fill

GO A o

200 4

Maonth
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Sites Prefiminary Modeling Results - Total Reservolr Beloases
120(} B T T LT T T T T T R L T T R L T TR PPRP PR

aos B BT T T T T LT T T T LT T T DT P NI IL XTI T TITTTITrPRee)

Flow CFSY
@
be]
3

OCT  NOV  DEC  JAN  FEB  MAR  APR  MAY  JUN  JUL | AUG  SEP
Morith
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The Value Planning process has
resuited in a project that has s
smalier footprint and operated in a
different manney then originally
designed

Due to these changes the Authority
will revize and recirculate its Draft
EiIR

Work with landowners, tribas,
staksholders, NGOs, and loesd
aommunities o develop s
collaborative snvivonmeantal
review process

s sssential that we bulld a project
now that makes senss for af our
particinants - local, stats, ang
federal

Draft_0005060



Frobeet Caet CHNSE Bilflonat
Tomingenoy Cost (20128, Mlang

Total Prodest Cost (RUIBE Mileny

Annusiized ABY raloass

Rangaol Anntel Costs During Repaymant
Without WIFS Losns (30308, 888

Rangs ol anntel Tosts During Repavmant
YN WIRIA Loans D0eng, saan

s
{G.8

FI - RN

2AB.000

HHBO - KT

$HO0 - 5880

The rightsized project is
roughiy $2 Billion less then
the 2017 preferred alternative

Cost savings primarily from
the removal of the Delevan
Diversion facllity on the
Sacramento River and the
Delavan Pipsiing

Lowsered the Annual Cost
during repayment {§/AF}

Slgniflcant savings to
participants with finangs
through 2 WIFLA governmant
backad loan
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Sites Reservolr provides many multi-layered benefits

increases effectivensss
and stficiency of
existing water

storage infrastructure additional opperbunites

Does not creste a barrer
o native fish migration

Pravides northern
Sacrarrenio Walley with

for rroyention

W Adaptable to curent

anwl future conditions
arwd pricrities

Cortriutes 1o
system relinbiliy sl
prrformances with
elirrste changs

Frovides environmentad
wyatir iy dries pariods
foar pative fish, and
habitat for native

s and birds

Adigrs with Sacramerts

AT
i—;? %}3 walley's vabues anc

foaters regional and
statewide collaboration

Pelabile dry yesy watey
sty for California
corrrrrinities. farms
and businesses
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Sites Reservoir provides water dedicated to
environmental use

A significant portion of the Sites Reservoelr Projset’s
annual water supples will be dedicated to
anvironment uses:

Proserve cold-water poeo! i Lake Shasta later
into the summer months to support salmon
development, spawning and rearing

Provide a rellable supply of refuge water (o
irnprove Pacific Plywaey habitat for migratory
birds and other native species

Provide water dedicated to help improve
conditions for the Delia Zmelt

Vater dedicated for the smvwironment provided by
Sites Reoservolr will be mansged by stale resourass
agenuy mansgers who will decide how, snd whaen,
this waler would be used ~ creating a water asset for
the state that doss not cuwrently exisy
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Bubiic Water Sgancies
Naorth of Dadta B2ANE
Southof Delte QR
Subtntsl
Puliie Watae 1araag
Agencies

State of 04 = QU8
Tota

Renuiramant S2ENO00

Sites crentes 2 resource that can be managed for the
benefit of the speciss.

Water for the envirenmaent 3 managed by state

rasources ag%&m:é%&

e

Sahanced Daltg
Eooxestam

5y
Bad

There is flaxibiiity to manage
these benefits each vear.

The rangse of possibilities will be
covered in the recirculated Draft
EiR.
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Sites Preliminary Modeling Resulls - Delta Qutfiow with and without Project
GOBOC oo
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Sites Reservoir provides regional flood
protection benefits

Provides significant reglonsgd
flood protection benefits for
the Sacramento Valley

Wi capture and store flood
flows that would normally
irnpact the community of
saowesll - protecting homes,
business and farms

Wi help to Himdt “down
straam” Hooding Issues by
capturing storm flows that
sometimes overwheim the
regions flood control faciiities
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Sites Reservoir will benefit the local andg

®

regional economy

Craats hundrads of construction-
reiated jobs during sach vear of the
construction period, and long-term
Jobs related 1o operations

Craates new recrestion
apportunities in the Sscramento
Yalley whizh adds to the region's
STONGMY

Adding reslilancy o the waler
supply will strengthen the
statawids economy and business
that rely on & reliable source of
watar for thelr operations -
particudarly agriculiure
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Key Milestones Through 2021

Most oligibillty requiremsnty undey Brop ¥ (WSIPY In order
to access the remainder of the $816 Million In funding

Secirouiate Draft BIR for public comment, proactiveby
sngsge stakeholders, develop responses 1o comwnenis 1o
support anvironmental feasibility detsrmination

Complets Feasibility Report

Secure enviromnmental permit certalnty and draft parmit
applications

Update and refing cost sstimate and afordabiity analysis
Develop Plan of Finance

improve definition of SWRICVYP exchangs, including
Operations Pan
Enhance bndowner, stakeholder & NGO sngasgement

Develop Operating Agreement Term Sheets with: DWR,
USBR, TCCA, GOID, CBD Authority
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Govemancs & nnovation
Beneficiary Pays Calttfornia
Fed/State/local Participation
Liocal Quarsight
Benefil Confracta

Multiple Benefitg for s of

Naw Water Supply {Ag & Lrban}
Ecosystem Friority Flexibility
Added Fleod ControdPulblic Safety
New Recreation
JORS

Realitiog of Affordabss
Ponmits

Compatitive unii cost of waler

Proteciive condilions

Net benefils for the

Use of exisling facilities

Intenrated Dperations

o apecies
virenment
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Location

Criteria

Wilkins Slough Bypass Flow

8.000 cfs April/May
5,000 ¢fs all other times

Fremont Weir Notch

Prioritize the Fremont Weir Notch, Yolo Bypass preferred
alternative, flow over weir within 5%

Flows into the Sutter Bypass
System

Freeport Bypass Flow

No restriction due to flow over Moulton, Colusa, and
Tisdale Weirs

Modeled WaterFix Criteria (applied on a daily basis)
Post-Pulse Protection (applied on a moving 7-day average)
Post-Pulse (3 levels) = January—March

Level 2 staris January 1

Level 1 is initiated by the pulse trigger

Net Delta Outflow Index {NDOI)
Prior to Project Diversions

44 500 cfs between March 1 and May 31
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Most releases coour In dry vears for water supply and environmenial benefits

Priority of releases assume the following:
Provide water to project participants north and south of the della
Provids water to Cache Slough area via Yolo bypass
Provide water for Incremental Lavel & refuge deliveries
Support Reclamation goals through sxchanges

Deltveries to SWHP contractors supplement Table & {start & 85% allocation
and more agoressive releasess starting & 85}
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From: Micko, Steve/SAC [Steve.Micko@jacobs.com]

Sent: 11/12/2020 10:03:26 AM

To: Heydinger, Erin [erin.heydinger@hdrinc.com]; Alicia Forsythe [aforsythe@sitesproject.org]
CC: Leaf, Rob/SAC [Rob.Leaf@jacobs.com]

Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Hi Erin,

To your question, yes.
Long-term planning horizon refers to level of development (LOD) and land use.
LOD and land use plug-in to calculations for demands in the model.

I will include WSIP 2030 and 2070 in my response.

Best,
Steve

From: Heydinger, Erin <Erin.Heydinger@hdrinc.com>

Sent: Tuesday, November 10, 2020 1:08 PM

To: Micko, Steve/SAC <Steve.Micko@jacobs.com>; Alicia Forsythe <aforsythe@sitesproject.org>
Cc: Leaf, Rob/SAC <Rob.Leaf@jacobs.com>

Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Hi Steve,
Thanks, Steve. Yes, please go ahead and respond to Chuching, cc myself and Ali, and ask him to cc us in the future.

Quick question — what does he mean when he says “long term planning horizon”? Is that asking how demands are
estimated for CVP/SWP (i.e. using 2030 demands)?

You may also want to include that we will be doing some additional climate change analysis for the CWC Feasibility
Study (2030 and 2070).

Erin

¢ FE, PP
51,307 0758

hedrine.comffoliow-us

From: Micko, Steve/SAC <5Steve Micko@iacobs.com>

Sent: Tuesday, November 10, 2020 1:02 PM

To: Alicia Forsythe <aforsythe@sitesprolect.org>; Heydinger, Erin <Erin.Hevdinger@hdrinc.com>
Cc: Leaf, Rob/SAC <Rob Leaf@iacobs.com>

Subject: FW: [EXTERNAL] Quick Clarification Questions for Sites Modeling

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi Ali and Erin,
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| think we need to ask Chuching to run questions through you two, or cc you both.
Let me know how you would like to proceed.

Answers to his questions are quick:

1. I believe “Conveyance System” refers to “Delta Conveyance Project”. If so, no.
2. 2030
3. Not yet. We plan to conduct a climate change sensitivity analysis under 2035 CT climate conditions, from the

2020 SWP LTO FEIR.

Best,
Steve

From: Leaf, Rob/SAC <Rob.leaf@iacobs.com>

Sent: Tuesday, November 10, 2020 11:12 AM

To: Micko, Steve/SAC <Steve Micko@iacobs.com>

Subject: Fwd: [EXTERNAL] Quick Clarification Questions for Sites Modeling

FYl. We need to coordinate response with Erin.
Sent from my iPhone

Begin forwarded message:

From: "Wang,Chuching" <cwang@mwdhZo.com>
Date: November 10, 2020 at 11:04:16 AM PST

To: "Tull, Robert/SAC" <Bobert Tull@iacobs.com>, "Leaf, Rob/SAC" <Rob.Leafiiacobs.com>
Subject: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Rob & Rob,
| am going to have a MWD internal Sites briefing discussion on modeling status soon.

l understand that you are working on the baselines and various scenarios. | just need to get a brief response
from you to clarify some of my questions.

1. Though in the long run, you will consider Sites with and without a Conveyance System. But at this moment, you
have not included a conveyance system in your modeling analysis. Is it correct?

2. For the CALSIM analysis, what is the long term planning horizon? 20407 20507 Or others?

3. For your current modeling efforts, have you considered climate changes?

Other than question 2, the other two are “yes/no” questions. Thank you for your quick response.

Chuching Wang, Ph.D.,, P.E.

Senior Engineer

Bay Delta Initiatives

Office of The General Manager

Metropolitan Water District of Southern California
{213)217-6188, {(310)500-8658 cell
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From: Wang,Chuching [cwang@mwdh2o.com]

Sent: 11/12/2020 10:17:24 AM

To: steve.micko@jacobs.com

CcC: Alicia Forsythe [aforsythe@sitesproject.org]; Heydinger, Erin [erin.heydinger@hdrinc.com]; Leaf, Rob/SAC
[Rob.Leaf@jacobs.com]

Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Steve,

Thank you for the response.

1. Yes. | meant Delta Conveyance Project.
2. This may not impact the analysis. But, fsn't 2030 for long term too short?
Chuching

Chuching Wang, Ph.D,, P.E.

Senior Engineer

Bay Delta Initiatives

Office of The General Manager

Metropolitan Water District of Southern California
{213)217-6188, {310)500-8658 cell

From: Micko, Steve/SAC <Steve.Micko@jacobs.com>
Sent: Thursday, November 12, 2020 10:08 AM
To: Wang,Chuching gwang@mwdhZo.com

Cc: Alicia Forsythe <aforsythe @sitesproject.org>; Heydinger, Erin <erin.heydinger@hdrinc.com>; Leaf, Rob/SAC
<Rob.Leaf@jacobs.com>
Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Good morning Chuching,

Answers to your questions are below:

1. I believe “Conveyance System” refers to “Delta Conveyance Project”. If so, no.
2. 2030
3. Not yet. We plan to conduct a climate change sensitivity analysis under 2035 CT climate conditions, from the

2020 SWP LTO FEIR. We will also conduct climate change analyses with WSIP 2030 and 2070 climates for the CWC
Feasibility Study.

Going forward, can you please cc Ali Forsythe and Erin Heydinger on questions related to Sites?
Please let me know if you have any questions.

Best,
Steve

From: Leaf, Rob/SAC <Rab.Leai@iacehs.com>

Sent: Tuesday, November 10, 2020 11:12 AM

To: Micko, Steve/SAC <Sieve Mickoe@iacobs.com>

Subject: Fwd: [EXTERNAL] Quick Clarification Questions for Sites Modeling
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FYI

Sent from my iPhone

Begin forwarded message:

From: "Wang,Chuching" <¢wang@mwdhZo.com>
Date: November 10, 2020 at 11:04:16 AM PST

To: "Tull, Robert/SAC" <Robert. Tulliiacobs.com>, "Leaf, Rob/SAC" <Rob.Leaf@iacobs.com>
Subject: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Rob & Rob,
| am going to have a MWD internal Sites briefing discussion on modeling status soon.

| understand that you are working on the baselines and various scenarios. | just need to get a brief response
from you to clarify some of my questions.

1. Though in the long run, you will consider Sites with and without a Conveyance System. But at this moment, you
have not included a conveyance system in your modeling analysis. Is it correct?

2. For the CALSIM analysis, what is the long term planning horizon? 2040? 20507 Or others?

3. For your current modeling efforts, have you considered climate changes?

Other than question 2, the other two are “yes/no” questions. Thank you for your quick response.

Chuching Wang, Ph.D,, P.E.

Senior Engineer

Bay Delta Initiatives

Office of The General Manager

Metropolitan Water District of Southern California
{213)217-6188, {(310]500-8658 cell

@ by i rahibibed,
the Messay ; SR TCRGIN
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From: Jerry Brown [jbrown@sitesproject.org]

Sent: 11/12/20206:37:22 PM
To: Alicia Forsythe [aforsythe@sitesproject.org]; Heydinger, Erin [erin.heydinger@hdrinc.com]
Subject: Re: Sites Update

Attachments: Sites_Overview PPT reclamation.pptx

From: Alicia Forsythe <aforsythe @sitesproject.org>

Date: Thursday, November 12, 2020 at 6:33 PM

To: "Heydinger, Erin" <erin.heydinger@hdrinc.com>, Jerry Brown <jbrown@sitesproject.org>
Subject: FW: Sites Update

FYI. See below. | worked with Chandra at CH2 many moons ago.
Erin, can you take a stab at a few slides? | will let you know when | hear back on deadline.

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This cammunication with its contents may contain confidential and/or tegally privilieged information. it is solely for
the usa of tha intended recipiant{s}. Unauthorizad interception, review, use or disclosure is prohibited and may viciate applicabie laws
including the Electronic Communications Privacy Act. If you are not the intended recipient, please contact the sender and destroy all copies of
the communication.

From: Alicia Forsythe

Sent: Thursday, November 12, 2020 6:32 PM

To: 'Chandra Chilmakuri' <cchilmakuri@swc.org>
Subject: RE: Sites Update

Sure thing. When do you need them by?

I hope you are doing well also!

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or fagally priviiagad Information. it is solely for
the use of the intended recipient{s}. Unautharized interception, review, use or disclosure is prohibited and may viclate applicable laws
including the Elactronic Communications Privacy Act. If you are not the intended recipient, please contact the sender and dastroy all copies of
the communication.

From: Chandra Chilmakuri <cchilmakuri@swe.org>
Sent: Thursday, November 12, 2020 4:56 PM

To: Alicia Forsythe <aforsythef@sitesproject.org>
Subject: Sites Update
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Hi Al,
Hope you are doing well in these crazy times!

I have an internal presentation at SWC where | am providing a quick overview of various ongoing water supply projects.
Could you provide couple of slides that you may readily that summarizes the project as it is currently defined and
potential water supply implications to SWP participants? Hope this doesn’t require you to do any additional work.

Please let me know if you have any questions.
Thank you!

Chandra Sekhar Chilmakur], Ph.D,, PE.

Assistant General Manager for Water Policy

State Water Contractors

11211 Streset, Suite 1050 | Sacramento, C4 95814

P 918.562.2583 | M: 9163353017 | cchilmakuri@swc.org
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The rightsized project is
roughiy $2 Billion less then
the 2017 preferred alternative

Cost savings primarily from
the removal of the Delevan
Diversion facllity on the
Sacramento River and the
Delavan Pipsiing

Lowsered the Annual Cost
during repayment {§/AF}

Slgniflcant savings to
participants with finangs
through 2 WIFLA governmant
backad loan
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Bubiic Water Sgancies
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e
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Bad

There is flaxibiiity to manage
these benefits each vear.

The rangse of possibilities will be
covered in the recirculated Draft
EiR.
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Key Milestones Through 2021

Most oligibillty requiremsnty undey Brop ¥ (WSIPY In order
to access the remainder of the $816 Million In funding

Secirouiate Draft BIR for public comment, proactiveby
sngsge stakeholders, develop responses 1o comwnenis 1o
support anvironmental feasibility detsrmination

Complets Feasibility Report

Secure enviromnmental permit certalnty and draft parmit
applications

Update and refing cost sstimate and afordabiity analysis
Develop Plan of Finance

improve definition of SWRICVYP exchangs, including
Operations Pan
Enhance bndowner, stakeholder & NGO sngasgement

Develop Operating Agreement Term Sheets with: DWR,
USBR, TCCA, GOID, CBD Authority
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From: Joe Trapasso [jtrapasso@sitesproject.org]

Sent: 11/13/20207:07:12 AM

To: Jerry Brown [jbrown@sitesproject.org]; Alicia Forsythe [aforsythe@sitesproject.org]; Kevin Spesert
[kspesert@sitesproject.org]

Subject: RE: Poliing Evidence of Climate Concerns

Yes, it puts a large explanation point behind Sites and climate change!

From: Jerry Brown <jbrown@sitesproject.org>

Sent: Thursday, November 12, 2020 6:29 PM

To: Alicia Forsythe <aforsythe@sitesproject.org>; Joe Trapasso <jtrapasso@sitesproject.org>; Kevin Spesert
<kspesert@sitesproject.org>

Subject: Poliing Evidence of Climate Concerns

California final Presidential results were 65/35 Biden and for areas served by our project results were
closer to 75/25 Biden. This is why we need to emphasize the climate change benefits of the project.

“Nationwide, 58 percent of Americans said they were either ‘very concerned’ or ‘somewhat concerned’
about their communities being harmed by climate change ... with 39 percent saying they were ‘not too
concerned’ or ‘not concerned at all,” the Times reported. “But that poll also found a stark partisan
split: go percent of voters who favored Joseph R. Biden Jr. ... expressed concern about climate
change, while just 23 percent of voters who backed President Trump, the Republican incumbent, did
so.”

Climate change has been traced to issues that directly affect drinking water and wastewater utilities,
including the promotion of toxic algae growth in source water, coastal flooding, and water scarcity. By
tying concern around these issues to political preferences, the polling suggests that voters think
President-elect Biden will have a different approach to these issues than his predecessor.
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From: Wang,Chuching [cwang@mwdh2o.com]

Sent: 11/13/2020 11:32:59 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; steve.micko@jacobs.com

CC: Heydinger, Erin [erin.heydinger@hdrinc.com]; Leaf, Rob/SAC [Rob.Leaf@jacobs.com]; Neudeck,Randall D
[rneudeck@mwdh2o.com]

Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Hi, Ali,

In the past, you have a model output summary spreadsheet, including mass balance chart.
For example: SitesIncomeStatement_revl8 110218 mergemod_1,000cfs_Release_Capacity_v1.

Do you have the similar spreadsheet for your new analysis?
Can we get the spreadsheet and DSS output files before the next model review discussion?

Chuching

Chuching Wang, Ph.D,, P.E,

Sendor Engineer

Bay Delta Initiatives

Office of The General Manager

Metropolitan Water District of Southern California
{213)217-6188, (310}500-8653 cell

From: Wang,Chuching

Sent: Friday, November 13, 2020 9:03 AM

To: 'Alicia Forsythe' <aforsythe@sitesproject.org>; steve.micko@jacobs.com

Cc: Heydinger, Erin <erin.heydinger@hdrinc.com>; Leaf, Rob/SAC <Rob.Leaf@jacobs.com>
Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Thank you for the info.

Chuching

From: Alicia Forsythe <aforsythe@sitesproiect.org>

Sent: Friday, November 13, 2020 9:01 AM

To: steve.micko@iacobs.com; Wang,Chuching <cwang @rmwdhZo.com>

Cc: Heydinger, Erin <grin.hevdinger@hdrinc.com>; Leaf, Rob/SAC <Rob.Leal@iacobs.com>
Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Hi all — Yes, we should be cautious to change 2030 to something longer. We need to balance the baseline requirements

of CEQA in the analysis. CEQA requires a baseline at the time of the NOP or a projected future baseline, with

justification/support. There is a lot of support for going with 2030 from a CEQA and consistency perspective — especially
considering this is what Reclamation used it its NEPA doc for ROC on LTO. We'd have to carefully consider going out

further than 2030 as our baseline.

We will have the 2035 CT along with 2070 analysis for the CWC efforts that will go out further.

Ali
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Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe @sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or legally priviieged information. It is soisly for
the use of the intended recipient{s). Unauthorized interception, review, use or disciosure is prohibited and may violate applicabie laws
including the Electronic Communicatinns Privacy Act. If you are not the intendaed recipient, pieass contact the sendar and desiroy all copies of
the communication.

From: Micko, Steve/SAC <Steve Micko®iacobs.com>

Sent: Thursday, November 12, 2020 10:36 AM

To: Wang,Chuching <gwang@mwdhZo. com>

Cc: Alicia Forsythe <gforsythe@sitesproject.org>; Heydinger, Erin <erinhevdinger®hdrine.com>; Leaf, Rob/SAC
<Rob.lsaf@iacobs.com>

Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Hi Chuching,

You raise a good point.

| am cautious to change that though.

2030 is consistent with the baseline model provided by Reclamation.

It’s unlikely they would support or agree with a change to the planning horizon.

Rob, please add/edit as you see fit.

Best,
Steve

From: Wang,Chuching <cwang@mwdhZo.com>

Sent: Thursday, November 12, 2020 10:17 AM

To: Micko, Steve/SAC <5teve Micke@iacohs.comp

Cc: Alicia Forsythe <aforsythe @sitesproiect.org>; Heydinger, Erin <srinhevdinger@hdrine.com>; Leaf, Rob/SAC
<Rob.lsaf@iscobs.com>

Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Steve,
Thardk you for the response,
1. Yes. meant Delta Conveyance Project,
2. This may not impact the analysis. But, isn't 2030 for long term too short?
Chuching

Chuching Wang, Ph.D., PLE.

Senior Engineer

Bay Delta Initiatives

Office of The General Manager

Metropolitan Water District of Southern California
{213)217-6188, {310}500-8658 cell
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From: Micko, Steve/SAC <Steve hicko®iacobs.cnm>
Sent: Thursday, November 12, 2020 10:08 AM
To: Wang,Chuching cwang@mwdh2o.com

Cc: Alicia Forsythe <aforsythe@sitesproiect.org>; Heydinger, Erin <erin hevdinger®hdring.com>; Leaf, Rob/SAC
<Rob.leaf@igcohs.com>
Subject: RE: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Good morning Chuching,

Answers to your questions are below:

1. I believe “Conveyance System” refers to “Delta Conveyance Project”. If so, no.
2. 2030
3. Not yet. We plan to conduct a climate change sensitivity analysis under 2035 CT climate conditions, from the

2020 SWP LTO FEIR. We will also conduct climate change analyses with WSIP 2030 and 2070 climates for the CWC
Feasibility Study.

Going forward, can you please cc Ali Forsythe and Erin Heydinger on questions related to Sites?
Please let me know if you have any questions.

Best,
Steve

From: Leaf, Rob/SAC <Rab.Leai@iacehs.com>

Sent: Tuesday, November 10, 2020 11:12 AM

To: Micko, Steve/SAC <Sieve. Micke@iacobs.com>

Subject: Fwd: [EXTERNAL] Quick Clarification Questions for Sites Modeling

FYI
Sent from my iPhone
Begin forwarded message:

From: "Wang,Chuching" <cwang@mwdh2o.com>

Date: November 10, 2020 at 11:04:16 AM PST

To: "Tull, Robert/SAC" <fobert. Tull@iacobs.com>, "Leaf, Rob/SAC" <Rob.Leaf@iacabs.com>
Subject: [EXTERNAL] Quick Clarification Questions for Sites Modeling

Rob & Rob,
I am going to have a MWD internal Sites briefing discussion on modeling status soon.

| understand that you are working on the baselines and various scenarios. | just need to get a brief response
from you to clarify some of my questions.

1. Though in the long run, you will consider Sites with and without a Conveyance System. But at this moment, you
have not included a conveyance system in your modeling analysis. Is it correct?

2. For the CALSIM analysis, what is the long term planning horizon? 20407 20507 Or others?

3. For your current modeling efforts, have you considered climate changes?

Other than question 2, the other two are “yes/no” questions. Thank you for your quick response.
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Chuching Wang, Fh.D,, P.E.

Senior Engineer

Bay Delta Initiatives

Office of The General Manager

Metropolitan Water District of Southern California
{213)217-6188, {310}500-8658 cell

OF L

nd
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From: Eric Leitterman [ELeitterman@valleywater.org]

Sent: 11/13/2020 12:30:47 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: Follow-up Questions - Sites Ops and Engr WG
Flag: Follow up

Hi Ali,

I had a couple of questions that | held back in the interest of time during the call this morning that | was hoping you
might be able to help me with.

° Will iteration 2 modeling include a temperature analysis downstream of the CBD? | know that at least one of my
directors is concerned about a critique from some NGO’s that the project will release warm water that could lead to
increased algae blooms in the Delta.

® Can JP provide an update on efforts to work with the CWC to understand the Prop 1 75% financing requirement
for eligibility? Will a financing plan with the cash calls described in the presentation be acceptable?

ERIC LEITTERMAN

ASSISTANT ENGINEER Il - CIVIL

Imported Water Unit

Water Supply Division

Tel. (408) 630-2669 / Cell. (408) 784-4966
gleitterman@valleywater.org

SANTA CLARA VALLEY WATER DISTRICT
5750 Almaden Expressway, San Jose CA 95118
www.valleywater.org

Clean Water - Healthy Environment - Flood Protection
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From: Adrian Covert [acovert@bayareacouncil.org]

Sent: 11/13/2020 5:05:30 PM

To: Jerry Brown [jbrown@sitesproject.org]

CcC: Anna Sciaruto [asciaruto@bayareacouncil.org]
Subject: Re: hydropower?

Definitely worth looking into. Look into it we shall!

From: Jerry Brown <jbrown@sitesproject.org>
Date: Tuesday, November 10, 2020 at 3:36 PM

To: Adrian Covert <acovert@bayareacouncil.org>
Cc: Anna Sciaruto <asciaruto@bayareacouncil.org>
Subject: Re: hydropower?

Hi Adrian - | recall we took a run at this about a decade ago and hit a brick wall called pge and state wanted
rooftop solar. Maybe things have changed since then. On surface would be good but devil is in the
details. Could be beneficial to sites but | don’t see anything legislatively to determine what we do for
power. Keep me posted. I'd like to help however | can.

Sent from my iPhone

On Nov 10, 2020, at 2:00 PM, Adrian Covert <acovert@bayareacouncil.org> wrote:

Thanks for the quick response Jerry! Very interesting to know about Sites. | don’t have an supplier ready (sorry!). Would
there be any benefit to the Sites project if its hydropower counted as renewable under the RPS? I'm not as well versed in
energy policy, but I’'m think a strong case could be made to expand the qualifying hydro power under the RPS to include
large off-stream hydro as a way to expand GHG-free energy and improve reliability given increase of heat waves at
minimal environmental cost {maybe LVE could benefit as well?). Related, we've also been thinking about ways to
incentivize generation of biomass energy to stimulate demand for vegetation removal. Copying my colleague Anna
who’s been looking into this.

Adrian

From: Jerry Brown <jbrown@sitesproject.org>
Date: Tuesday, November 10, 2020 at 1:24 PM
To: Adrian Covert <acovert@bayareacouncil.org>
Subject: Re: hydropower?

Yes! Through in line conduit hydro which means we capture the energy of the water falling out of the reservoir when
we’re making releases to meet demands in July-Nov and we'll push that energy onto the grid for others to consume.

Our energy needs generally fall between Dec-Apr during our filling operations. We would very much like to find a

renewable resource for this supply. I'm having discussions with a developer that is trying to create a 80MW
solar/battery plant within 5 miles of the reservoir.
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If you have other ideas for suppliers, let me know.

From: Adrian Covert <acovert@bayareacouncil.org>

Date: Tuesday, November 10, 2020 at 1:14 PM

To: Jerry Brown <jbrown@sitesproject.org>

Subject: hydropower?

ee

Hi Jerry - | hope you’re doing well! Quick question — Will sites generate hydropower?
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From: Spranza, John [John.Spranza@hdrinc.com]

Sent: 11/16/20207:23:06 AM

To: Alicia Forsythe [ali@forsythe-group.com]

CcC: Heydinger, Erin [Erin.Heydinger@hdrinc.com]; Laurie Warner Herson [laurie.warner.herson@phenixenv.com]
Subject: FW: [EXTERNAL] Sites Hydropower FERC Response

Morning,

FERC's staff agrees that we would be 2 PGPs which, if approved by the commission, would put the project
around 70 Mw. Wayne and Jacobs would have the actual number, but "around 70-75 MW" was what wayne and I
were discussing.

John Spranza

D 916.679.8858 M 818.640.2487

————— original Message-----

From: Luu, Henry

Sent: Sunday, November 15, 2020 11:56 AM

To: Rude, Pete/RDD <Pete.Rude@jacobs.com>; dyok <dyok@prodigy.net>
Cc: Spranza, John <John.Spranza@hdrinc.com>

Subject: RE: [EXTERNAL] Sites Hydropower FERC Response

Great news!
wayne - thank you for being diligent with this item, very much appreciated.

Henry H. Luu, PE
D 916.679.8857 M 916.754.7566
hdrinc.com/follow-us

————— original Message-----

From: Rude, Pete/RDD [mailto:Pete.Rude@jacobs.com]

Sent: Friday, November 13, 2020 4:27 PM

To: Luu, Henry <Henry.Luu@hdrinc.com>; Spranza, John <John.Spranza@hdrinc.com>
Cc: dyok <dyok@prodigy.net>

Subject: FW: [EXTERNAL] Sites Hydropower FERC Response

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click 1inks or open
attachments unless you recognize the sender and know the content is safe.

HI Henry and John - please see good news below from wWayne Dyok. We can proceed with assuming that both
PGP's will each be under the 40 Mw hydro power FERC exemption. If you have detailed questions please
contact Wayne.

Sorry in the late notice as I was on vacation and am now getting all caught up on e-mail traffic.

Peter H. Rude, PE (CA, HI, C0) /Jacobs/ Civil Engineer & Principal Project Manager

1-530-229-3396 (office)/ 1-530-917-4164 (mobile)/ 2525 Airpark Drive, Redding, CA 96001
pete.rude@jacobs.com /
https://naml2.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.jacobs.com¥%2F&amp;data=04%7C01%7CHen
ry.Luu%40hdrinc. com%7C4e90b98ba5ch475f02b908d88834004e%7C3667e201cbdc48b39b425d2d3f16e2a9%7C0%7C0%7C63740
9104214737783%7CUnknown%7 CTWFpbGZsb3d8eyIWIjoiMC4wL jAWMDATLCIQIjoiV2TuMzIiLCIBTi1I6Ik1hawwiLCIXVCI6MNO%3D%
7C1000&amp; sdata=9eCImKQdFUANBNEZQLZ72XSOV%2F%2FF%2Fgal27D0eybiThk%3D&amp; reserved=0

————— original Message-----

From: Wayne Dyok <dyok@prodigy.net>

Sent: Monday, November 09, 2020 4:49 PM

To: Rude, Pete/RDD <Pete.Rude@jacobs.com>; smith, Jeff/sSAC <Jeff.smithl@jacobs.com>; Isaman, Cameron/SEA
<Cameron.Isaman@jacobs.com>

Subject: [EXTERNAL] Sites Hydropower FERC Response

Hi Pete and Jeff.
Today I had a conference call with FERC (Kelley Houff and Chris cChaney) on whether Sites would qualify as

one or two independent projects. Staff provided their opinion which is non binding on the Commission. The
good news is that staff agrees with our assessment that Sites would qualify as two independent projects.
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I also confirmed that the form I transmitted to you is the proper form to submit when we are ready to
transmit. In essence we will request an exemption from licensing and exemption. I know this is confusing
but that is the terminology (exemption from exemption).

FERC also suggested that we consider providing a draft to staff before formally filing. I think this is
an excellent idea. FERC can provide guidance on how we might best explaIn the independence.

I have not notified HDR or Sites about FERC’s response as this would be best transmitted by Jacobs.

Regards,
wayne

sent from my iPhone

NOTICE - This communication may contain confidential and privileged information that is for the sole use
of the intended recipient. Any viewing, copying or distribution of, or reliance on this message by
unintended recipients is strictly prohibited. If you have received this message in error, please notify
us immediately by replying to the message and deleting it from your computer.
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 11/16/2020 7:25:44 AM

To: Spranza, John [John.Spranza@hdrinc.com]; Alicia Forsythe [ali@forsythe-group.com]
CC: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Subject: RE: [EXTERNAL] Sites Hydropower FERC Response

That's consistent with what Pete had told us. So, that's great, can I pass this on to Nicole for the PD?

----- original Message-----

From: Spranza, John [mailto:John.Spranza@hdrinc.com]

Ssent: Monday, November 16, 2020 7:23 AM

To: Alicia Forsythe <ali@forsythe-group.com>

Cc: Heydinger, Erin <Erin.Heydinger@hdrinc.com>; Laurie Warner Herson
<laurie.warner.herson@phenixenv. com>

Subject: Fw: [EXTERNAL] Sites Hydropower FERC Response

Morning,

FERC's staff agrees that we would be 2 PGPs which, if approved by the commission, would put the project
around 70 MwW. wayne and Jacobs would have the actual number, but "around 70-75 Mw" was what Wayne and I
were discussing.

John Spranza

D 916.679.8858 M 818.640.2487

————— original Message-----

From: Luu, Henry

Sent: Sunday, November 15, 2020 11:56 AM

To: Rude, Pete/RDD <https://urldefense.proofpoint.com/v2/url?u=http-3A__Pete.Rude-

40jacobs. com&d=DwIGaQ&c=euGzZstcaTD]1vimEN8b7jXrwgof -
Vv5A_CdpgnvfiiMM&r=51D1_dRX9hzZUr3uaaavnGL7X3t7keCUI33rc_MkofTH8fiDFWXqWpRNG7poqY5iS&m=nTmbodxusSASbIF40p25Y
4Th6817N9gRzTQleaumz6uQ&s=TfmazlbTws40xvFnhSmIh1lPgA6djtygDBeDU45wd8IsU&e=>; dyock <dyok@prodigy.net>

Cc: Spranza, John <John.Spranza@hdrinc.com>

Subject: RE: [EXTERNAL] Sites Hydropower FERC Response

Great news!
wayne - thank you for being diligent with this item, very much appreciated.

Henry H. Luu, PE

D 916.679.8857 M 916.754.7566

https://urldefense.proofpoint.com/v2/url?u=http-3A__hdrinc.com_follow-
2Dus&d=DwIGaQ&c=euGZstcaTD11vimEN8b7jXrwqof-
Vv5A_CdpgnVvfiiMM&r=51D1_dRX%hzUr3uaaavnGL7X3t7keCUI33rc_MkofTH8F1DFWXqWpRNG7poqY5i5&m=nTmbo9xusASbIF40p25Y
4Th6837N9qRzTQleaumz6uQ&s=yMID72MxdcLRj552y5NvOjViK3gywT198qaCSZOHUYU&e=

————— original Message-----

From: Rude, Pete/RDD [mailto:Pete.Rude@jacobs.com]

Sent: Friday, November 13, 2020 4:27 PM

To: Luu, Henry <https://urldefense.proofpoint.com/v2/url?u=http-3A__Henry.Luu-

40hdrinc. com&d=DwIGaQ&c=euGZstcaTD1TvimEN8b7jXrwqof -
Vv5A_CdpgnVfiiMM&r=51D1_dRX9hzZUr3uaaavnGL7X31t7keCUI33rc_MkofTH8fiDFwWXgWpRnG7poqY5i5&m=nTmbo9xusASbIF40p25Y
4Th6837N9gRzTQleaumz6uQ&s=Uy4Gyq7IhhLEhACKEOGFXyDmiNVzWcX8neRVmmxhzB8&e=>; Spranza, John
<John.Spranza@hdrinc. com>

Cc: dyok <dyok@prodigy.net>

Subject: Fw: [EXTERNAL] Sites Hydropower FERC Response

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click 1links or open
attachments unless you recognize the sender and know the content is safe.

HI Henry and John - please see good news below from wWayne Dyok. We can proceed with assuming that both
PGP's will each be under the 40 Mw hydro power FERC exemption. If you have detailed questions please
contact Wwayne.

Sorry in the late notice as I was on vacation and am now getting all caught up on e-mail traffic.
Peter H. Rude, PE (CA, HI, C0O) /Jacobs/ Civil Engineer & Principal Project Manager

1-530-229-3396 (office)/ 1-530-917-4164 (mobile)/ 2525 Airpark Drive, Redding, CA 96001
pete.rude@jacobs.com / https://urldefense.proofpoint.com/v2/url?u=https-
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3A__naml2.safelinks.protection.outlook.com_-3Furl-3Dhttp-253A-252F-252Fwww.jacobs. com-252F-26amp-3Bdata-
3D04-257C01-257CHenry. Luu-2540hdrinc. com-257C4e90b98baS5cbh475f02b908d88834004e~
257C3667e201cbdc48b39b425d2d3f16e2a9-257C0-257C0-257C637409104214737783-257CUnknown-
257CTwWFpbGZsb3d8eyIwI joiMCAwL JAWMDATLCIQIjoiV2TuMzIiLCIBTiI6Ik1lhawwi LCIXVCIBMNO-253D-257C1000-26amp-
3Bsdata-3D%eCImKQdFUANSNEZQLZ72XS0v-252F-252FF-252Fgal27D0eybiThk-253D-26amp-3Breserved-
3D0&d=DwIGaQ&c=euGzstcaTD]1vimEN8b7 jXrwqof -
Vv5A_CdpgnVvfiiMM&r=51D1_dRX9hZUr3uaaavnGL7X3t7keCUI33rc_MkofTH8fiDFWXqWpRNG7poqY5iS5&m=nTmbo9xusASbIF40p25Y
4Th6817N9qRzTQleaumz6uQ&s=7CoFXnObFG5h4pwv7PMizGDNNahZ2FwQQHtJ cFeBARQ&e=

————— original Message-----

From: Wayne Dyok <dyok@prodigy.net>

Sent: Monday, November 09, 2020 4:49 PM

To: Rude, Pete/RDD <https://urldefense.proofpoint.com/v2/url?u=http-3A__Pete.Rude-

40jacobs. com&d=DwIGaQ&c=euGzstcaTD]1vimEN8b7jXrwqof -
Vv5A_CdpgnVfiiMM&r=51D1_dRX9hZUr3uaaavnGL7X3t7keCUI33rc_MkofTH8fiDFwWXgWpRNG7poqY5i5&m=nTmbo9xusA5bIF40p25Y
4Th6837N9gRzTQleaumz6uQ&s=fmaz1bTws40xVFnh5mIh1PgA6djtYqDBeDU45wd8IsU&e=>; Smith, Jeff/SAC
<https://urldefense.proofpoint.com/v2/url?u=http-3A__Jeff.smithl-

40jacobs. com&d=DwIGaQ&c=euGZstcaTDlTvimEN8b7jXrwqof-
V5A_CdpgnVfiiMM&r=51Di_dRX9hzZUr3uaaavnGL7X3t7keCUI33rc_MkofTH8fiDFwXgqWpRnG7poqY5i5&m=nTmbo9xusASbIF40p25Y
4Th6837N9gRzTQleaumz6uQ&s=1-eRkH5Z7woktVqrIoxvGYIO0ymzSA7b2UzvXLgemLCs&e=>; Isaman, Cameron/SEA
<https://uridefense.proofpoint.com/v2/url?u=http-3A__Cameron.Isaman-

40jacobs. com&d=DwIGaQ&c=euGZstcaTDTTvimEN8b7jXrwqof-
Vv5A_CdpgnVfiiMM&r=51D1_dRX9hzZUr3uaaavnGL7X3t7keCUI33rc_MkofTH8fiDFWXqWpRNG7poqY5i5&m=nTmbodxusSASbIF40p25Y
4Th6837N9qRzTQleaumz6uQ&s=45bCIccETA_1A_x38wn6315_euEql4UbKaflMZB501Q&e=>

Subject: [EXTERNAL] Sites Hydropower FERC Response

Hi Pete and Jeff.

Today I had a conference call with FERC (Kelley Houff and Chris Chaney) on whether Sites would qualify as
one or two independent projects. Staff provided their opinion which is non binding on the Commission. The
good news is that staff agrees with our assessment that Sites would qualify as two independent projects.
I also confirmed that the form I transmitted to you is the proper form to submit when we are ready to
transmit. In essence we will request an exemption from licensing and exemption. I know this is confusing
but that is the terminology (exemption from exemption).

FERC also suggested that we consider providing a draft to staff before formally filing. I think this is
an excellent idea. FERC can provide guidance on how we might best explaIn the independence.

I have not notified HDR or Sites about FERC’s response as this would be best transmitted by Jacobs.

Regards,
wWayne

sent from my iPhone

NOTICE - This communication may contain confidential and privileged information that is for the sole use
of the intended recipient. Any viewing, copying or distribution of, or reliance on this message by
unintended recipients is strictly prohibited. If you have received this message in error, please notify
us immediately by replying to the message and deleting it from your computer.
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From: Arsenijevic, Jelica [Jelica.Arsenijevic@hdrinc.com]

Sent: 11/16/2020 11:54:40 AM
To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: Emailing: GeotechUpdate.docx

Attachments: GeotechUpdate.docx

Flag: Follow up

Her is update.
Your message is ready to be sent with the following file or link attachments:

GeotechUpdate.docx

Note: To protect against computer viruses, e-mail programs may prevent sending or receiving certain types
of file attachments. Check your e-mail security settings to determine how attachments are handled.
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Good morning

As promised, below is an update for the upcoming 2020-2021 geotechnical
investigations.

The collective team (environmental, Reclamation, real estate, and engineering) have
been hard at work with obtaining necessary approvals, permits and authorizations for
the upcoming effort.

CEQA/NEPA

Our CEQA Notice of Exemption has been filed with Yolo and Colusa counties on
November 4",

Reclamation is in the process of reviewing and approving the NEPA Categorial Exclusion
for signature. The NEPA CE will be signed in the next week.

USFWS/SHPO Consultations

We've prepared a supplemental biological assessment. In record time, less than a
month, we received an amended biological opinion (BO) from USFWS. We received the
amended BO on October 15", 2 weeks ahead of our target date (October 31%)

We also prepared an amended cultural sensitivity report to support consultation with
SHPO. Concurrence on a finding of no effect was received from SHPO on November 5th.

Encroachment Permits/Landowner Access Agreements

Encroachment permits are either in hand or will be approved in the next couple of
weeks. We will have all permits in hand by the time we get going on the work on
December 4th.

The landowner access agreement process has gone well. We received permission from
one of the private property owners last week. Two more agreements are underway and
should be signed early this week. All coordination related to these agreements has
involved the Land Management Committee every step of the way.

Due to the engagement activities with the landowners, the landowners have made
specific requests. These requests came in after we received our amended BO and SHPO
concurrence. The requests triggered a need for us to reconsult with SHPO and USFWS.
These changes are minor in nature and included a change in an entrance/exit point to a
property and moving a bore location so that it doesn’t interfere with the landowner’s
daily operations on that parcel. The change in entrance/exit point and moving the bore
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hole were identified as being outside of areas that we consulted on — outside of the
action area and area of potential effect.

We are honoring the landowner requests and hence we are reinitiating consultation.

USFWS re-consultation should be a quick process via email communication. SHPO re-
consultation will take the full 30 days. Though we are reconsulting, we don’t expect any
schedule implications. We will still begin on December 4" in areas that are unaffected
by these changes.

Pre-construction Surveys

And finally, some extra good news on this Monday. We had our official kickoff to the
2020-2021 effort this past Friday, November 13th. We completed the first half of
preconstruction surveys on Friday, and our 2™ survey is scheduled this Wednesday.
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 11/16/2020 4:17:59 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]

Subject: FW: Sites Reservoir: Draft Memo re GHG MMs Attached
Hi Alj,

Pwill add GHG as a topic on our agenda for Friday. Meanwhile, Nicole’s July memo (see my email below} is here:
https/fsitesreservoirprolect sharepoint.com/ 0 EnvPlanning/ Deliverables¥20Completed /GHE%2 OMemo Fesf=1%web

=1 fhe=kzgOE:

Lauris

From: Laurie Warner Herson

Sent: Monday, July 27, 2020 8:52 AM

To: Alicia Forsythe <aforsythe@sitesproject.org>

Subject: RE: Sites Reservoir: Draft Memo re GHG MMs Attached

Hi All,
L did not mark up or edit the GHG memao that ICF provided. Instead, here is a list of key points:

® The 2017 Draft EIR/EIS took into consideration BMPs and other AQ mitigation but did not include any specific
GHG-related mitigation measures, concluding that all alternatives would result in significant and unavoidable GHG
effects.

o Based on the 2017 EIR/EIS analysis, “there was no variation in mitigation between the hydropower-generating
alternatives {i.e,, Alternatives A and D} and the alternative that did not generate hydropower {Le., Alternative (1}, the
hydropower generation did not demonstrably help reduce effects related to GHGs.”

o The 2017 Draft EIR/EIS “qualitatively discusses the potential benefits associated with hydropower generation,
but does not guantify the expected reduction in GHG emissions associated with optimizing operations to both generate
hydropower and use renewable resources when pumping” so hydropower benefits of the project were not identified.

® For the revised Draft EIR/EIS analysis, BMPs and AQ mitigation “would be partially or wholly retained, because
these commitments will demonstrate that construction-related GHG impacts are being minimized to the extent feasible”
while additional mitigation measures “may also be proposed to provide further substantiation of the Authority's
commitment to minimizing GHG emissions.”

o The purchase of offset mitigation credits could be one form of additional mitigation but ICF points out that
“offsetting the total net emissions increase associated with the proposed action alternatives may be exceedingly cost
intensive.”

o The revised EIR/EIS analysis will also evaluate the project’s anticipated total 40 MW of power generation and the
corresponding benefits with respect to emissions and the State’s renewable energy goals.
® Even so, with implementation of Alternatives 1 and 2 GHG emissions are likely to be substantial and, given the

magnitude of the expected construction and operational GHG emissions, ICF recommends that “all feasible GHG
mitigation measures be incorporated into the Revised FIR/EIS.”

We have a resource-specific meeting to address AQ/GHG/ climate change in the Amendment 2 scope of work and should
he able to schedule the meeting in mid-September. The Authority will need to consider whether the purchase of offset
credits is feasible mitigation prior to the meeting. We will also need to update measures (BMPs and AQ mitigation)

relied on in the previous analysis.

if you would like to discuss the GHG memo with ICF, | can add this to our next biweekly EIR/EIS meeting agenda.
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Thanks,

Laurie

From: Williams, Nicole [inailto:Nicole Willlarms@ict com]
Sent: Friday, July 10, 2020 3:47 PM

e

To: Laurie Warner Herson <laurie. warner.herson@phenbenv.com>; Alicia Forsythe <agforsythe@sitesprolect org>

Cc: Briard, Monique <Monigue. Briard@ict.com>
Subject: Sites Reservoir: Draft Memo re GHG MMs Attached

Hello Ali and Laurie — please see attached per the request of the last PD team meeting on 7/1 to prepare a memo
discussing GHG mitigation measures. Let me know if you have any questions or if there is additional information you

require.

Cheers, Nicole

MICOLE L. WILLIAMS | Senior Environmental Planner | {0) 916.231.8614 | (m) 530.867.0470 | mioole.wiiams@ictoom | lotoom

ICF | 980 oth Street Suite 1200 Sacramento CA 85814 |

Notice: This ermnail and all altachments ransmitied with i are infended solely for the use of the
Addressees and may contain legally privileged, profecied or confidential information. If you have
received this message in error, please nofify the sender immedialely by emal reply and please
defete this message from your computer and desiroy any copies.

Draft_0005140



Draft_0005141



Yiater Attachment 21
Page 2 of 40

Draft_0005142



o

S

* Bay Area Regional Desalination * Montevina Water Treatment Plant

* Countywide Water Reuse Master ¢ Refinery Recycled Water Exchange
Plan (in excess of 24 MGD reuse  , ;; @
project)

S

_ * San Pedro Ponds Recharge
* Groundwater Banking Improvement

* Lexington Pipeline * South County Water Treatment

* Local Land Fallowing Plant

 Shallow Groundwater Reuse

Attachment 21
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e Current Board Action
Los Vaqueros Expansion (LVE)

Delta Conveyance Project (DCP)

 Upcoming Updates

Pacheco Reservoir Expansion  Early 2021
Annual MAP Summer 2021
Purified Water Project Fall 2021
LVE, Sites, DCP Throughout 2021
" page b of 0
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WIIN Act
Eligibility Deadline

Prop 1 WSIP
Eligibility Deadline

LVE: Funding
Amendment

Sites: Funding
Amendment

IVE: IPA
formation

LVE: JPA
Funding
Agreement

Sites:
Funding
Agreement

&

Los Vaqueros Expansion (LVE)

LVE: Project
Participation

Sites Reservoir Project (Sites)

Attachment 21
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A. Los Vaqueros Expansion & Transfer-Bethany Pipeline
- Cost share agreement not to exceed approximately $1.0 Million

B. Sites Reservoir Project

Minimal participation level, $50,000 funding authorization

C. Delta Conveyance Project

- Provisional participation percentage of 2.73% with authorization up to 3.23%

- Gap funding agreement for up to about $4.0 million for 2021 / 2022,
optional up to about $7.0 million for 2023 f 2024 with future Board approval

- Amendments to the Delta Conveyance Design and Construction Authority JPA
Water

Attachment 21
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Recommendation

 Approve Amendment 2 to the 2019 Multi-Party Agreement
for contract extension through December 2021 and a cost-
share not to exceed approximately $1.0 Million.

Loy Water Attachment 21
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Project Location and Description

e 275 thousand acre-foot
reservoir

o 115 thousand acre-
feet of new storage

o New storage available
to partners

* Upgraded and new
conveyance facilities

Attachment 21
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Project Costs and Benefits

Storage:

* Diversify Semitropic Bank
* Provide emergency supply

Transfer Bethany Pipeline:

* Provide operational
flexibility

* Support potential regional
projects

1Range represents participation of between 1-7% in the Transfer Bethany Pipeline

* Access to new Delta water
supplies during wet periods
(Delta surplus)

Attachment 21
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LVE Local Agency
Partners (LAPs)

~

Contra Costa Water District

Alameda County Water District

East Bay Municipal Utility District

Grassland Water District (Refuge)

Santa Clara Valley Water District

San Francisco Public Utilities Commission
* Bay Area Water Supply and

Conservation Agency

Zone 7 Water Agency

San Luis & Delta-Mendota Water

Authority

* Byron Bethany Irrigation

* Del Puerto Water District

* Westlands Water District

* Panoche Water District

FWoter

F,
vsgws‘:@c:wm Cradiuap
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Recommendation: Continue Participation

* Extends project agreement and funding through December 2021

* Provides time to evaluate effectiveness for supporting Valley Water
needs

* Can withdraw at any time

e No commitment to the JPA is included in Amendment 2

Attachment 21
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ility studies, p

o - EIR/EIS completion, feasib
and water rights. (In Progress)

(2019-2022)
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All existing participants, except Vall
approved continued participation

Wate I, h ave

M‘V Shanta Lake

Sommemmants Nver

elta

Reservelr .

* 9 SWP contractors Progst

* 1SWP and CVP contractor (Valley Water, Pending) | sseramente

& el

e 10 CVP contractors

e 1 SWP contractor

Requested Yield(s): 300 AF to 10,000 AF
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» Option 1 — Reduce but mainta

* Reduce requested yield from 16,000 AF to 7,800 AF

* 3.2% participation, $780,000 commitment

* Reduce requested yield 16,000 AF to 4,000 AF

* 1.6% participation, $400,000 commitment

» Option 2 — Reduce participation by half
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» Option 4 — Withdraw from the project

* Withdraw completely from project and Sites Project Reservoir Committee.
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»  Possibility for reimbursement of funding commitment if reduce participation or withdraw later
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. ly 2021: WIIN Act feasibility determination, draft EIR released

* Fall 2021: Consideration of new funding agreement

e Jan 1, 2022: WSIP funding validation
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A. Provisional participation of 2.73% with authorization up to 3.23%

B.

total;

Funding agreement for up to about $4.0 million for 2021 and 2022

planning and design costs, with an option for up to about $7.0
million, upon future Board approval, for 2023 and 2024, and

Amendment to the Delta Conveyance Design and Construction
Authority Joint Powers Agreement
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Agreement in Principle

Provisional Participation Level

Gap Funding Agreement

Design & Construction Authority Amendments
Preliminary Cost Estimate

A
B.
C.
D.
E.
F.

Preliminary Water Supply Benefits

Attachment 21
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1. Santa Clara County S. Equity and costs are
needs are primary important

2. All parties pay fair 6. Flexibility to acquire
share supplemental water

3. Addresses stakeholder 7. Keep negotiating for
& community input Santa Clara County

4. Water supply is 8. Publicengagementis
affordable paramount to success

Valley Water Board Resolution 19-69, adopted September 24, 2019

Wﬁ%ﬁ? Attachment 21
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* Basis for future SWP
Contract Amendment

e Allocates costs and
benefits

* Option to opt-out of
costs & benefits

* Option to assume
additional costs &
benefits

 Water

* Project Table A and Article
2l supplies

» Conveyance capacity for
nhon-Project water,
transfers, exchanges

 Protection from sea level
rise and levee failure
events

* Carriage water savings

Attachment 21
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Environmental review,
planning and design

Total = $340.7 million

Option to fund 2 years
or all 4 years

Potential Valley Water

$62M $S17.0M
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Delta Conveyance Alternatives

e5 Launch Shaft

All Alternatives

Intakes and North Tunnels

dew Hope Tract Maintenance Shaft

East Alternative

Staten istand P - Canal Ranch Tract Maintengnce Shaft

EASTERN ALTERNATIVE
ALIGNMENT SITES

CENTRAL ALTER%A?WEY

M ALIGNMENT SITES
Central Alternative |

Southern Complex
South

BETHANY ALTERHNATIVE
ALIGNMENT SITES

urge Bosin, and Reception Shaft

Southern Complex Facilities t}:,
T3

Funnsl Laumy
Bethanv Ct}rﬂdgn Pumn Station . South Delta Outlet & Control Structure and Tunnel S
Surge Relief Basin and Pipelines



S

Costs
(2020 dollars)

$ 8.77 billion
S 3.33 billion

$0.40
billion

Attachment 21
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S795 million

1Total Project costs are in undiscounted 2020 dollars and do not include financing
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More Restrictive
South Deita

Increased Delta
Cutflow

Extreme Sea

+ Level Rise

. Seismic and Del
. Levee Integrity
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A. Los Vaqueros Expansion & Transfer-Bethany Pipeline
- Cost share agreement not to exceed approximately $1.0 Million

B. Sites Reservoir Project

Minimal participation level, $50,000 funding authorization

C. Delta Conveyance Project

- Provisional participation percentage of 2.73% with authorization up to 3.23%

- Gap funding agreement for up to about $4.0 million for 2021 / 2022,
optional up to about $7.0 million for 2023 f 2024 with future Board approval

- Amendments to the Delta Conveyance Design and Construction Authority JPA
Water

Attachment 21
Page 40 of 40
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From: Briard, Monique [Monique.Briard@icf.com]

Sent: 11/17/2020 3:03:54 PM

To: Spranza, John [john.spranza@hdrinc.com]; Lecky, Jim [Jim.Lecky@icf.com]; Alicia Forsythe
[aforsythe@sitesproject.org]

Subject: RE: Sites 5737 follow up

Juan shared during our terrestrial call today that they are still gathering comments and input for us and is hoping to have
it ready to send by the end of the week.

From: Spranza, John <John.Spranza@hdrinc.com>

Sent: Friday, November 6, 2020 8:36 AM

To: Lecky, Jim <Jim.Lecky@icf.com>; Briard, Monique <Monique.Briard@icf.com>; aforsythe
(aforsythe @sitesproject.org) <aforsythe @sitesproject.org>

Subject: FW: Sites 5737 follow up

Looks like 10 days and we will get something hack.

i

§ g QR ey
Sofm Bpranss

FIRR

From: Torres, Juan@Wildlife [mailioluan Torres@wildiife.ca.gov]
Sent: Friday, November 6, 2020 8:33 AM

To: Spranza, John <johi.Spranza @ hdrinc.com>

Subject: RE: Sites 5737 follow up

CAUTHON: [EXTERNAL] This emall originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Thank you John it was a good meeting and you provided us with really good info. | think we should have some
comments and/or suggestion by the end of next week or beginning of the following now that we have help from HQ and
we identified some of the key players. | forwarded your email to Robert Sherrick and Zach Kearns since they are part of
the team.

Have a good weekend.

Juan

From: Spranza, John <fohn. Spranza@hdring.com>

Sent: Friday, November 6, 2020 8:26 AM

To: Boyd, lan@Wildlife <jlan. Bovd@wildlife.ca zov>; Davis-Fadtke, Kristal@Wildlife <Kristal Davis-

Fadtke@wildlife ca.gov>; Hassrick, Jason (Jason.Hassrick®icl.com) <lason. Hassrick@icl com>; Torres, Juan@Wildlife
<Juan.Torres@wildlife.ca.zove; Jim Lecky (iim.Leckv@ict com) <iim.lecky@icf.com>; Hendrick, Mike

(Mike. Hendrick@icf com) <Mike Hendrick@icf com>; Monique Briard (monigue. brisrd@icli.com)

<monigus briard@icl.com>; aforsythe (aforsyihe@sitesproiect.ors) <aforsythefsitesproiect.org>; Huneycutt,
Andrew@Wildlife <Andrew. Huneyoutt@Wildiife.ca gov>; Seapy, Briana@Wildlife <Briana. Seapy@Wildlife cagovs;
Anwar, Mohammed(Shahid)@Wildlife <Mohammed Anwar@Wikdlifs ca.gov>

Subject: Sites 5737 follow up

Warning: This email originated from outside of CDFW and should be treated with extra caution.
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Good Morning,

Attached are the CDFG NODOS report on fish surveys, the Richter et al. paper, and an excel file with daily mean flows
and annual peak flows taken from the USGS web site for the Stone Corral Creek gage. A link to the USGS web site for the

Stone Corral Creek gauge is below.

Mrtos//mwis.waterdata.uses. gov/ea/nwis/dv/ Psite no=1138087 28 asency cd=USG5&ampreferred modulessw

Also included are a project description summary and an excerpt from the draft feasibility study that briefly discusses the
facilities for providing water back into each creek. As you can see we are at a conceptual design level for these, and hope
to use our meetings to firm up the releases and flow regime. | am looking for some graphics for each dam and will send

those when | find them.

Sites Dam Environmental Water Outlet (Sites Dam = Stone Corral, Golden Gate Dam = Funks Creek)

Environmental water releases at Sites Dam to Stone Corral Creek would be made through facilities incorporated into the
construction diversion tunnel on the left abutment of the dam. The permanent outlet at Sites Dam would be designed to
release creek flows to meet environmental mitigation requirements from regulating agencies. For feasibility design, a

maximum release rate of 200 cfs is assumed.

Golden Gate Dam Environmental Water Outlet

Environmental water releases would begin at the Inlet/Outlet {I/0) tunnel manifold and then travels about 2,800 feet

north to the Funks Creek discharge point.

Please let me know if you have any questions or would like additional information.

8 s o eemvwen BEE FOSORE
HSohn Spranes, MBS, OO

HDR

2379 Galewsy Oaks Urive, Suile 200
Sacramerio, CA 85833

D 816.670.8858 M B18.840.2487
john.spranza@hdrinc.com

aoig]
biiri
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QEDA CONSULTING LLC

4007 DENSMORE AVE N

SEATTLE, WA 98103 Q E D @(
206.300.5595

MOBLEHEMDBRINOGMAL . COM

TECHNICAL MEMORANDUM

To: STEVE MICKO, JACOBS

From: NOBLE HENDRIX, QEDA CONSULTING

DATE: OCTOBER 26, 2020

SUBJECT: DRAFT RESULTS OF OBAN ANALYSIS OF SITES ALTERNATIVE
ALTAZ_092220_PEA AND NAA_091720

This technical memorandum describes preliminary results from running the OBAN model for a
baseline alternative (NAA_091720) and a Sites proposed action (ALTA2_092220_PEA).

Model Details:

The OBAN model was modified to be able to run for the full CalSim period of hydrologic
outputs. Two modifications were made to the OBAN model. The first was the inclusion of a
harvest control rule for calculating harvest rates as a function of spawning abundance. The
harvest control rule is consistent with the rule used in the NMFS winter-run life cycle model
(WRLCM) and has a maximum harvest rate of 0.2 when the three-year geometric average is
gregter than 3500 spawners. The second modification was the need to resample from the
ocean productivity indices in each Monte Carlo iteration of the model. The historical 1967 -
2014 ocean productivity indices were resampled in each iteration with replacement to provide
variability in ocean productivity across Monte Carlo simulations.

Model Results:

The ALTA2 tended to have slightly higher abundances relative to the NAA, with notable
increases in the median difference in spawners in model years 1927, 1928, and 1962 (Figure 1).
Variability in the difference in abundance was substantial across Monte Carlo simulations (gray
area in Figure 1) although some periods indicated higher probability of increased abundance
under ALTA2 compared to NAA (e.g., 1980 — 2002).

The probability of quasi-extinction was (probability that spawner abundance < 100) showed
similar temporal patterns across the 1922 to 2002 time series (Figure 2 left). Still, the
probability of quasi-extinction was consistently lower for ALTA2 compared to the NAA (Figure 2
right).
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Figure 1. Difference (ALTA2 — NAA) in spawner abundance for model years 1922 — 2002.
Positive values indicate higher abundances under ALTA2 relative to NAA.. Median.{line) and
80% intervals (gray) across 1000 Monte Carlo simulations are presented.
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Figure 2. Probability of quasi-extinction (spawner abundance < 100) (left) showing the NAA
{black) and ALTA2 (red). (Right) difference (ALTA2 — NAA) in the probability of quasi-extinction.

We also evaluated the difference in survival rates in the egg through fry stages and in the delta
stage to understand where the two alternatives may differ and in what model years those
differences may be occurring. The survival differences in the egg through fry stage indicated
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periods of substantial improvement in survival under ALTA2, in particular model years 1959,
1966, and 1978 in which median differences in survival were greater than 0.10 (Figure 3). In
contrast, there was little difference in the delta survival estimates from the OBAN model
between alternatives (Figure 4).
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Figure 3. Difference (ALTA2 — NAA) in survival of the egg through fry stages which includes
thermal mortality and Bend Bridge flow effects. Median (line) and 80% intervals (gray) across
1000 Monte Carlo simulations are presented.
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Figure 4. Figure 3. Difference (ALTA2 — NAA) in survival of the delta stage which includes access
to Yolo bypass and export effects. Median (line) and 80% intervals (gray) across 1000 Monte
Carlo simulations are presented.
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From: Micko, Steve/SAC [Steve.Micko@jacobs.com]

Sent: 11/18/202012:21:14 AM

To: Spranza, John [john.spranza@hdrinc.com]; Heydinger, Erin [erin.heydinger@hdrinc.com]; Lecky, Jim
[iim.lecky@icf.com]

cC: Alicia Forsythe [aforsythe@sitesproject.org]; Leaf, Rob/SAC [Rob.Leaf@jacobs.com]

Subject: Sites: Aquatics Meeting Follow-Up

Attachments: NODOS_Trend_Reporting_rev26hdpcy_DV5_HistClim_CALSIM__ALTA2_092220 PrelimEffects.xlsm

Hi all,

A CalSim Il trend reporting spreadsheet, with reduced output parameters, is attached.
| also posted the NAA 091720 CalSim |l model to the OneDrive link that is shared with CDFW/NMFS technical staff.

Please let me know if you would like me to transmit these materials.

Best,
Steve

Steve Micko, PE | Jacobs | Associate Water Resources Engineer
0:916.286.0358 | M:408.834.6614 | Steve Micko@jacobs.com
2485 Natomas Park Drive Suite 600 | Sacramento, CA 95833

Draft_0005186



File Provided Natively

Draft_0005187



From: Thayer, Reed/SAC [Reed.Thayer@jacobs.com]

Sent: 11/18/2020 5:05:02 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Heydinger, Erin [erin.heydinger@hdrinc.com]
CcC: Leaf, Rob/SAC [Rob.Leaf@jacobs.com]; steve.micko@jacobs.com

Subject: Sites Alternative 1 - teration 2

Attachments:NODOS_Trend_Reporting_rev29dpcy_DV5_HistClim_CALSIM_NAA_ALTA2_092220 rev03_PEA_111820_ALT1_rev0l.xlsm

Ali and Erin,

We have completed “Iteration 2” of Alternative 1. The model is labeled “ALTA1_OpFlex91_111820_rev01_PEA”.ltis
very similar to the model that we discussed this morning. A trend report,
NODOS_Trend_Reporting_rev29dpcy_DV5_HistClim_CALSIM_NAA_ALTA2_092220 _rev03_PEA_111820_ALT1_revOl.xls
m, is attached which includes this alternative and Alt A2 rev03 PEA and their associated No Action Alternatives:

Alt A2 rev03 PEA
No Action: NAA 091720
Alternative: ALTA2 rev03 PEA

Alt 1 rev01 PEA
No Action: NAA 111820
Alternative: ALT1 rev01 PEA

May we send this to the ICF aquatics team? Is there anyone else we should send this to?
Thank you,

Reed Thayer, PE | Jacobs | Water Resources Engineer
0:916.286.0228 | M: 831.233.2141 | reed thaver@iacobs.com
2485 Natomas Park Dr, Ste 600 | Sacramento, CA 95833 | USA

Draft_0005188



File Provided Natively

Draft_0005189



From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/18/20206:29:18 PM

To: Thayer, Reed/SAC [Reed.Thayer@jacobs.com]; Alicia Forsythe [aforsythe@sitesproject.org]
CcC: Leaf, Rob/SAC [Rob.Leaf@jacobs.com]; steve.micko@jacobs.com

Subject: RE: Sites Alternative 1 - lteration 2

Yes, I'm fine sending this to the aquatics team. | think that’s all for now. | do think the engineering team will be
interested to see your Dunnigan capacity tables updates (or possibly just the exceedance charts would be fine).

Erin

e
7HG

hdrinc.ocomfoliow-us

From: Thayer, Reed/SAC <Reed.Thayer@jacobs.com>

Sent: Wednesday, November 18, 2020 5:05 PM

To: Alicia Forsythe <aforsythe@sitesproject.org>; Heydinger, Erin <Erin.Heydinger@hdrinc.com>
Cc: Leaf, Rob/SAC <Rob.Leaf@jacobs.com>; Micko, Steve/SAC <Steve.Micko@jacobs.com>
Subject: Sites Alternative 1 - Iteration 2

CAUTIGHN: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Ali and Erin,

We have completed “Iteration 2” of Alternative 1. The model is labeled “ALTA1_OpFlex91 111820 rev0l1 _PEA”.ltis
very similar to the model that we discussed this morning. A trend report,
NODOS_Trend_Reporting_rev29dpcy_DV5_HistClim_CALSIM_NAA_ ALTA2 092220 rev03 PEA_ 111820 ALT1 rev0l.xls
m, is attached which includes this alternative and Alt A2 rev03 PEA and their associated No Action Alternatives:

Alt A2 rev03 PEA
No Action: NAA 091720
Alternative: ALTA2 rev03 PEA

Alt 1 rev01 PEA
No Action: NAA 111820
Alternative: ALT1 rev0l PEA

May we send this to the ICF aquatics team? Is there anyone else we should send this to?
Thank you,

Reed Thayer, PE | Jacobs | Water Resources Engineer
0:916.286.0228 | M: 831.233.2141 | reed.thaver@iacobs.com
2485 Natomas Park Dr, Ste 600 | Sacramento, CA 95833 | USA
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CDFW Terrestrial- Sites Meeting #2 Notes

Date: November 17, 2020

Time: 2:00 pm - 3:00 pm

Location:

Join Migrosoft Teams Meetin
+1 213-483-7443  United States, Los Angeles (Tol)
Conference ID: 9271 135 9584

Purpose: To resume discussions on CDFW coordination with Sites 2081 and CEQA processes.

Attendees:

Zachary Kearns, CDFW

Juan Torres, CDFW
lan Boyd, CDFW
lan Caine, HDR

Action ltem

Ali Forsythe, Sites Authority
Jennifer Haire, ICF

John Spranza, HDR
Monique Briard, ICF
Ellen Berryman, ICF

Status

ICF will look into refining bumblebee models.

Ongoing

Ellen will re-distribute the GGS write-up for CDFW to
do a final review and make sure they're comfortable
with the approach before ICF completes the model
write-ups for the remainder of the species. CDFW will
provide feedback soon after receiving.

Done. Model distributed, feedback received from
CDFW

Monique will look into CEQA issue on timing for
resolving one vs two ITPs. That is, does the EIR need
to specify one vs two?

Done. Monique said they don't need to specify one vs
two for the EIR.

John will confirm if the Revised EIR/Supplemental EIS  In progress
schedule includes a review period for CDFW prior to

public release in July 2021.

Ellen will set up meeting to (1) initiate discussions Done

related to the EIR; and (2) discuss models.

Other topics for future meetings include potential flow
effects on bank swallow and cuckoo, and the 2081
approach (providing flexibility and one vs two ITPs).

Dates TBD (CEQA issues higher priority)

Discussion Topic Topic Leader

Notes

1. Introductions/Safety/ John Spranza

Admin

2. Giant garter snake Ellen/John Howe

John Howe showed aerial imagery indicating there’s no
rice west of the GCID Canal where the impact is
present. Juan said CDFW concurs with the habitat cut-
off being at GCID Canal in that specific area. There is
rice west of GCID Canal, but that's well south of
anticipated project impact.
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3. 2081 vs. CEQA Monique Briard Admin Draft EIR in April. Draft 2081 by end of 2021.

Schedule Juan asked about whether there would two ITPS or
not. Monique said that probably one but perhaps two.
Juan said they'd prefer one ITP rather than two. Or
two ITPs around the same time.

CDFW asked about SAA — Monique said that will be
pursued in 2022 with next funding period with Sites.
John said probably multiple agreements.

4. CDFW Monique/John John showed permitting timelines graphic. Admin Draft
coordination in April goes to work group and after that CDFW can
through CEQA share compoenents of that. So many commenters that

they'll be selective on chapters they send CDFW. He
doesn’t have list but things aquatics, terrestrial, botany,
water quality would go out to CDFW. Not for detailed
wordsmithing — just for substantive issues where there
may need to be substantial revision or different
analytical approach.

Juan suggested CDFW look at TOC and let them know
what they're interested in reviewing.

ACTION: Monique will provide TOC to CDF
let them kno atthey'd like to review.

John Spranza. They have to write while they're doing
initial analysis for the ITP. Whatever is put into the EIR
draft analysis will likely be more conservative than
what goes into the ITP. ITP will be less impactful.

Juan —Understood and fine. Just need to make sure

CEQA doc explains how impacts will be refined over
time.

process

5. Topics for future All Jennifer suggests prioritizing modeling for listed
discussion with species. Terrestrial species CEQA analysis needs to
CDEW be completed in January, so models need to move

forward quickly.

Juan says they have limited availability, large
workload.

Juan agreed species to be covered in the ITP should
be prioritized.

lan said habitat maps not as important as model
descriptions. lan willing to help review, and thinks it
should move relatively quickly since the
format/approach was already developed with GGS.

lan, Zach, and Juan are all going o be available during
the holiday season — not going on vacation.

ACTION: ICF will put together schedule for completion
of model descriptions, for CDFW review.

ACTION: ICF send species list to CDFW along with
schedule.

ACTION: ICF set up next meeting that allows enough
time for CDFW to review first batch of models
beforehand.

Action: Jennifer and Ellen will coordinate with John
Spranza and Monique to determine how the process
should be integrated with Work Group.

6. Next steps Ellen Berryman See action items above.
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From: Thayer, Reed/SAC [Reed.Thayer@jacobs.com]

Sent: 11/19/2020 12:14:44 PM

To: Spranza, John [john.spranza@hdrinc.com]; Hendrick, Mike [mike.hendrick@icf.com]; Lecky, Jim [jim.lecky@icf.com]; Hassrick,
Jason [jason.hassrick@icf.com]; Chris Fitzer [CFitzer@esassoc.com]; Wilder, Rick [rick.wilder@icf.com]; Greenwood, Marin
[Marin.Greenwood @icf.com]

CcC: Alicia Forsythe [aforsythe@sitesproject.org]; Heydinger, Erin [erin.heydinger@hdrinc.com]; steve.micko@jacobs.com; Leaf,
Rob/SAC [Rob.Leaf@jacobs.com]; Noble Hendrix [noblehendrix@gmail.com]; Steve Zeug [stevez@fishsciences.net]
Subject: Sites Project Alternative 1 - Trend Reporting

Attachments:NODOS_Trend_Reporting_rev29dpcy_DV5_HistClim_CALSIM_NAA_ALTA2_092220_revO3_PEA_ALT1_111820_rev0l_PEA.xIsm

Sites Aquatics Team,
We have completed “Iteration 2” of Alternative 1. The CalSim Il study is labeled “ALT1_OpFlex91_111820_rev01_PEA".

A trend report,
NODOS_Trend_Reporting_rev29dpcy _DV5_ HistClim_CALSIM_NAA_ ALTA2 092220 rev03 PEA_ALT1 111820 rev01 PE
A.xlsm, is attached which includes this alternative and Alt A2 rev03 PEA and their associated No Action Alternatives:

Alt A2 rev03 PEA
No Action: NAA 091720
Alternative: ALTA2 rev03 PEA

Alt 1 rev01 PEA
No Action: NAA 111820
Alternative: ALT1 rev01 PEA

Please contact us with any questions.

Reed Thayer, PE | Jacobs | Water Resources Engineer
0:916.286.0228 | M: 831.233.2141 | reed thaver@iacobs.com
2485 Natomas Park Dr, Ste 600 | Sacramento, CA 95833 | USA
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File Provided Natively
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/20/2020 7:55:50 AM
To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: RE: Follow-up Questions - Sites Ops and Engr WG

| agree. We do have temperature analysis that we showed for iteration 1, but it's at Clear Creek, not below the CBD. |
think we would need to have our CBD temperature analysis done before we could estimate temperature impacts south
of the CBD, which wouldn’t be done until final modeling is complete (or sometime during an iterative run for the final
modeling).

As we've talked about before, the water will most likely be at ambient temperature at the terminus of the CBD. So, |
suppose we would be assessing whether increased CBD flows (likely at their current temperature) would have an impact
on the River.

| can give Steve a call to ask about this to be sure I'm not off on any assumptions I've noted.

Erin

s PE, PP
851.307.8758

hdrins conyfoliow-uz

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Friday, November 20, 2020 6:33 AM

To: Heydinger, Erin <Erin.Heydinger@hdrinc.com>
Subject: FW: Follow-up Questions - Sites Ops and Engr WG

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Erin — What do you think on Eric’s question below. | don’t think we will have temperature analysis for the second
iteration, but we will have temperature analysis at some point. Do you have a sense of when CH2 would be providing
this?

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe @sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidentizl and/or legally privileged information. it is saisly for
the use of the intended recipisnt{s). Unauthorizad interception, review, use or disclosure is prohibited and may violate applicabie laws
including the Elecironic Communications Privacy Act. If you are not the Intended recipient, pigase contact the sender and destroy all copies of
the communication,

From: Eric Leitterman <ELeitterman@valleywater.org>
Sent: Friday, November 13, 2020 12:31 PM

To: Alicia Forsythe <aforsythe@sitesproject.org>
Subject: Follow-up Questions - Sites Ops and Engr WG

Hi Al
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| had a couple of questions that | held back in the interest of time during the call this morning that | was hoping you
might be able to help me with.

® Will iteration 2 modeling include a temperature analysis downstream of the CBD? | know that at least one of my
directors is concerned about a critique from some NGO’s that the project will release warm water that could lead to
increased algae blooms in the Delta.

e Can JP provide an update on efforts to work with the CWC to understand the Prop 1 75% financing requirement
for eligibility? Will a financing plan with the cash calls described in the presentation be acceptable?

ERIC LEITTERMAN

ASSISTANT ENGINEER I - CIVIL

Imported Water Unit

Water Supply Division

Tel. (408) 630-2669 / Cell. (408) 784-4966
eleitterman@valleywater.org

SANTA CLARA VALLEY WATER DISTRICT
5750 Almaden Expressway, San Jose CA 95118
www.valleywater.org

Clean Water - Healthy Environment - Flood Protection
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From: JP Robinette [JRobinette@BrwnCald.com]

Sent: 11/20/20207:59:11 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]

CC: Heydinger, Erin [erin.heydinger@hdrinc.com]
Subject: RE: Follow-up Questions - Sites Ops and Engr WG

I will, but | need to check with Jerry so it may be a slight delay. He has had a talk with the CWC on this and | want to be
sure | relay it correctly.

JP Robinette, PE*

Brown and Caldwell
JRobinette@brwncald.com

T 916.853.5312 | € 801.819.4306
“Frofessional Registration in Specific Stales

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Friday, November 20, 2020 6:31 AM

To: Eric Leitterman <Eleitterman@valleywater.org>; Heydinger, Erin <Erin.Heydinger @hdrinc.com>; JP Robinette
<JRobinette@BrwnCald.com>

Subject: RE: Follow-up Questions - Sites Ops and Engr WG

Hi Eric — My apologies. This got buried in my email and | just realized that | had not follow up on this.

I've included Erin and JP on this email. Erin and | will circle back on your first bullet. JP, can you respond on Eric’s
second bullet?

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or lagally privileged information. it is solely for
the use of the intendad recipient{s). Unauthorized interception, raview, use or disclosura is prohibited and mavy viclate applicabis laws
including the Electronic Coramunications Privacy Act. If yvou are not the intended recipierd, piease cordact the sendar and destroy all copies of
the communication.

From: Eric Leitterman <ELeitterman@vallsvwater.org>
Sent: Friday, November 13, 2020 12:31 PM

To: Alicia Forsythe <aforsythe@sitesproject.orp>
Subject: Follow-up Questions - Sites Ops and Engr WG

Hi Ali,

I had a couple of questions that | held back in the interest of time during the call this morning that | was hoping you
might be able to help me with.

® Will iteration 2 modeling include a temperature analysis downstream of the CBD? | know that at least one of my
directors is concerned about a critique from some NGO’s that the project will release warm water that could lead to
increased algae blooms in the Delta.

° Can JP provide an update on efforts to work with the CWC to understand the Prop 1 75% financing requirement
for eligibility? Will a financing plan with the cash calls described in the presentation be acceptable?
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ERIC LEITTERMAN

ASSISTANT ENGINEER I - CIVIL

Imported Water Unit

Water Supply Division

Tel. (408) 630-2669 / Cell. (408) 784-4966
gleitterman®@valleywater.org

SANTA CLARA VALLEY WATER DISTRICT
5750 Almaden Expressway, San Jose CA 95118
www.valleywater.org

Clean Water - Healthy Environment - Flood Protection
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From: JP Robinette [JRobinette@BrwnCald.com]

Sent: 11/20/2020 9:08:46 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Eric Leitterman [ELeitterman@valleywater.org]; Heydinger, Erin
[erin.heydinger@hdrinc.com]

Subject: RE: Follow-up Questions - Sites Ops and Engr WG

Eric, to your second bullet point:

In preliminary discussions with CWC staff, the concepts outlined in the project financing action plan including self-
defining the cost share commitment were discussed. CWC staff generally agreed with Sites’ self-defined approach to
demonstrating 75% local cost share commitment which includes an approved plan of finance, an approved water
storage and supply services contract term sheet, and an executed successor participation agreement funding the next
phase of work. Also, it should be mentioned that it’s the DWR Director that makes the call on the 75% local cost share
commitment being sufficient. We anticipate that any specific requirements the CWC or DWR might raise in the coming
months in this regard could be incorporated into the details of these documents.

JP Robinette, PE*

Brown and Caidwell
JRobinette@brwneald.com

T 916.853.5312 | C 801.819.4306
*Professional Registration in Specific Slates

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Friday, November 20, 2020 6:31 AM

To: Eric Leitterman <Eleitterman@valleywater.org>; Heydinger, Erin <Erin.Heydinger@hdrinc.com>; JP Robinette
<JRobinette@BrwnCald.com>

Subject: RE: Follow-up Questions - Sites Ops and Engr WG

Hi Eric — My apologies. This got buried in my email and | just realized that | had not follow up on this.

I've included Erin and JP on this email. Erin and | will circle back on your first bullet. JP, can you respond on Eric’s
second bullet?

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONMFIDENTIALITY NOTICE: This communication with its contents may contain confidentizl and/or legally privileged information. it is soiely for
the use of the intended recipient{s}. Unauthorized interception, review, use or disclosure is prohibited and may violate applicabie laws
including the Elecironic Communications Privacy Act. If you are not the Intended recipient, pigase contact the sender and destroy all copies of
the communication.

From: Eric Leitterman <ElLgitterman@vallevwater.org>
Sent: Friday, November 13, 2020 12:31 PM

To: Alicia Forsythe <aforsythe@sitesprolect.org>
Subject: Follow-up Questions - Sites Ops and Engr WG

Hi Ali,

I had a couple of questions that | held back in the interest of time during the call this morning that | was hoping you
might be able to help me with.
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® Will iteration 2 modeling include a temperature analysis downstream of the CBD? | know that at least one of my
directors is concerned about a critique from some NGO’s that the project will release warm water that could lead to
increased algae blooms in the Delta.

® Can JP provide an update on efforts to work with the CWC to understand the Prop 1 75% financing requirement
for eligibility? Will a financing plan with the cash calls described in the presentation be acceptable?

ERIC LEITTERMAN

ASSISTANT ENGINEER 11 - CIVIL

Imported Water Unit

Water Supply Division

Tel. (408) 630-2669 / Cell. (408) 784-4966
eleitterman@valleywater.org

SANTA CLARA VALLEY WATER DISTRICT
5750 Almaden Expressway, San Jose CA 95118
www.valleywater.org

Clean Water - Healthy Environment - Flood Protection
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/20/2020 1:03:13 PM
To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: RE: Follow-up Questions - Sites Ops and Engr WG

| just had a chance to chat with Steve, and he agreed that temperature modeling below the CBD won’t be done until
January. | think we can let Eric know that it is something we have been thinking about and have our eye on as the results
become available.

| also checked in with him on a meeting with MBK and he agreed that mid-December would probably be a good time for
a kickoff. Maybe we shoot for late the week of the 14" or early the week of the 21°*? Let me know if that sounds good to
you and | can send out a Doodle poll.

Erin

Erln Hay 53

s PE, PP
851.307.8758

hdrins. conyfoliow-us

From: Heydinger, Erin

Sent: Friday, November 20, 2020 7:56 AM

To: 'Alicia Forsythe' <aforsythe@sitesproject.org>
Subject: RE: Follow-up Questions - Sites Ops and Engr WG

| agree. We do have temperature analysis that we showed for iteration 1, but it’s at Clear Creek, not below the CBD. |
think we would need to have our CBD temperature analysis done before we could estimate temperature impacts south
of the CBD, which wouldn’t be done until final modeling is complete (or sometime during an iterative run for the final
modeling).

As we've talked about before, the water will most likely be at ambient temperature at the terminus of the CBD. So, |
suppose we would be assessing whether increased CBD flows (likely at their current temperature) would have an impact

on the River.

| can give Steve a call to ask about this to be sure I'm not off on any assumptions I've noted.

Erin

©PE, PP
851,307 8758

hrine.comfoliow-ie

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Friday, November 20, 2020 6:33 AM

To: Heydinger, Erin <Erin.Heydinger@hdrinc.com>
Subject: FW: Follow-up Questions - Sites Ops and Engr WG

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Draft_0005201



Erin — What do you think on Eric’s question below. | don’t think we will have temperature analysis for the second
iteration, but we will have temperature analysis at some point. Do you have a sense of when CH2 would be providing
this?

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or fegally privilegad informaticn. it is solely for
the use of the intended recipieni{s). Unautharized interception, review, use or disclosure is prohibited and may vioiate applicabie laws
inchuding the Elactronic Communications Privacy Act. If you are not the intended recipiant, pigase contact the sander and destroy all copies of
the communication.

From: Eric Leitterman <ElLeitterman@valleywater.org>
Sent: Friday, November 13, 2020 12:31 PM

To: Alicia Forsythe <aforsythe@sitesproject.org>
Subject: Follow-up Questions - Sites Ops and Engr WG

Hi Ali,

I had a couple of questions that | held back in the interest of time during the call this morning that | was hoping you
might be able to help me with.

® Will iteration 2 modeling include a temperature analysis downstream of the CBD? | know that at least one of my
directors is concerned about a critique from some NGOQO’s that the project will release warm water that could lead to
increased algae blooms in the Delta.

e Can JP provide an update on efforts to work with the CWC to understand the Prop 1 75% financing requirement
for eligibility? Will a financing plan with the cash calls described in the presentation be acceptable?

ERIC LEITTERMAN

ASSISTANT ENGINEER 1l - CIVIL

Imported Water Unit

Water Supply Division

Tel. (408) 630-2669 / Cell. (408) 784-4966
eleitterman@valleywater.org

SANTA CLARA VALLEY WATER DISTRICT
5750 Almaden Expressway, San Jose CA 95118
www.valleywater.org

Clean Water - Healthy Environment - Flood Protection
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From: Thayer, Reed/SAC[Reed.Thayer@jacobs.com]
Sent: Fri 11/20/2020 3:52:58 PM (UTC-08:00)

To: Spranza, John[john.spranza@hdrinc.com}; Hendrick, Mike[mike.hendrick@icf.com]; Lecky,
Jim[jim.lecky@icf.com}; Hassrick, Jason[jason.hassrick@icf.com]; Chris
Fitzer[CFitzer@esassoc.com]}; Wilder, Rick{rick.wilder@icf.com}; Greenwood,
Marin[Marin.Greenwood@icf.com]

Cc: Alicia Forsythe[aforsythe@sitesproject.orgl; Heydinger, Erin[erin.heydinger@hdrinc.com};
steve.micko@jacobs.com[steve.micko@jacobs.com]; Leaf, Rob/SAC[Rob.Leaf@jacobs.com];
Noble Hendrix[noblehendrix@gmail.com]; Steve Zeug[stevez@fishsciences.net]

Subject: RE: Sites Project Alternative 1 - Trend Reporting

Attachment:
NODOS_Trend_Reporting_rev29dpcy_DV5_HistClim_CALSIM_NAA_PEA_ALT1_111820_rev01
_PEA_ALT1_rev01_PEA_WS10700aprmay_ALT1_rev01_PEA_WS10700febmay.xlsm

Sites Aquatics Team,

We have performed additional sensitivity analysis on Alt 1 rev01 PEA:
¢ Alt 1 rev01 PEA with the Wilkins Slough bypass flow increased to 10,700 cfs in April and May
e Alt 1 rev01 PEA with the Wilkins Slough bypass flow increased to 10,700 cfs in February through May

A trend reporting spreadsheet,
“NODOS_Trend_Reporting_rev29dpcy_DV5_ HistClim_CALSIM_NAA PEA ALT1 111820 rev01 PEA ALT1 rev0Ol PE
A _WS10700aprmay_ALT1 rev0l PEA_WS10700febmay.xIsm” is attached. It includes:

¢ NAA 111820

e Alt1111820rev01 PEA

e Alt 1111820 rev01 PEA with the Wilkins Slough bypass flow increased to 10,700 cfs in April and May

e Alt 1111820 rev01 PEA with the Wilkins Slough bypass flow increased to 10,700 cfs in February through May

Please contact me with any questions.

Reed Thayer, PE | Jacobs | Water Resources Engineer
0:916.286.0228 | M: 831.233.2141 | reed.thayer@jacobs.com
2485 Natomas Park Dr, Ste 600 | Sacramento, CA 95833 | USA

From: Thayer, Reed/SAC

Sent: Thursday, November 19, 2020 12:15 PM

To: Spranza, John <john.spranza@hdrinc.com>; Hendrick, Mike <mike.hendrick@icf.com>; Lecky, Jim
<jim.lecky@icf.com>; Hassrick, Jason <jason.hassrick@icf.com>; Chris Fitzer <CFitzer@esassoc.com>; Wilder, Rick
<rick.wilder@icf.com>; Greenwood, Marin <Marin.Greenwood@icf.com>

Cc: Alicia Forsythe <aforsythe @sitesproject.org>; Heydinger, Erin <erin.heydinger@hdrinc.com>; Micko, Steve/SAC
<Steve.Micko@jacobs.com>; Leaf, Rob/SAC <Rob.Leaf@jacobs.com>; Noble Hendrix <noblehendrix@gmail.com>;
Steve Zeug <stevez@fishsciences.net>

Subject: Sites Project Alternative 1 - Trend Reporting

Sites Aquatics Team,

We have completed “Iteration 2” of Alternative 1. The CalSim II study is labeled
“ALT1_OpFlex91_111820 rev0O1_PEA”.
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A trend report,
NODOS_Trend_Reporting_rev29dpcy_DV5_HistClim_CALSIM_NAA_ALTA2 092220 rev03 _PEA_ALT1 111820 rev0l_
PEA.xIsm, is attached which includes this alternative and Alt A2 rev03 PEA and their associated No Action Alternatives:

Alt A2 rev03 PEA
No Action: NAA 091720
Alternative: ALTA2 rev03 PEA

Alt 1 rev0l PEA
No Action: NAA 111820
Alternative: ALT1 rev01 PEA

Please contact us with any questions.

Reed Thayer, PE | Jacobs | Water Resources Engineer
0:916.286.0228 | M: 831.233.2141 | reed.thayer@jacobs.com
2485 Natomas Park Dr, Ste 600 | Sacramento, CA 95833 | USA

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the intended recipient. Any
viewing, copying or distribution of, or reliance on this message by unintended recipients is strictly prohibited. If you have received this
message in error, please notify us immediately by replying to the message and deleting it from your computer,
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File Provided Natively
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Sites/DWR Meeting
Sites Yield as Project versus Non-Project Water
during week of Nov 30 - Dec 4, 2020

DRAFT AGENDA

Invitees: Kunde, CWang, BTincher, AFlores
Heydinger, Leaf, Forsythe, Micko
Cooke, Leahigh, White, AMiller (others as DWR determines)

Purpose: We (Sites) understand (a) DWR has done some analysis regarding Sites Project
yield for Sites SWP Participants, and (b) the analysis shows Sites yield to be 30% higher if Sites
water is managed as SWP Project Water versus Non-Project Water.

Sites Questions: We have the following questions for DWR:
1. Is our understanding correct? If not, educate us.
2. How does DWR view operational differences between delivery of Sites water as Project
versus Non-Project water?
3. What analysis has been done?
4. Using what modeling tools?
5. Using what assumptions?
a. Water year types
b. Months
6. Using what degree of integration between Sites and the SWP?
a. Oroville releases and storage
b. Within year exchanges - Use of Sites direct deliveries to meet spring (summer?,

fall?) SWP water quality obligations resulting in a payback obligation matching
the Sites participants demand patterns for that year

C. Carryover
San Luis Reservoir Storage
e. Salinity costs and Carriage losses

DWR Questions: TBD
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 11/23/2020 4:04:56 PM

To: Eric Leitterman [ELeitterman@valleywater.org]

CC: Alicia Forsythe [aforsythe@sitesproject.org]; JP Robinette [jrobinette@brwncald.com]
Subject: RE: Follow-up Questions - Sites Ops and Engr WG

Hi Eric,

Iteration 2 will only include temperature modeling downstream at Clear Creek, but the ultimate analysis (scheduled for
completion in January) will include reservoir, CBD, and downstream Sacramento River temperature modeling. The topic
of warmer temperatures and algae blooms is on our radar and we will be sure it is addressed based on the results in
January. We think it's likely that the reservoir water would reach ambient temperatures of the CBD by the time it
reaches the River, but the model will provide a more definite assessment.

Please don’t hesitate to reach out with any further questions.

57005883 M 851.307.4758

hdrinc.ocomffoliow-us

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Friday, November 20, 2020 6:31 AM

To: Eric Leitterman <Eleitterman@valleywater.org>; Heydinger, Erin <Erin.Heydinger@hdrinc.com>; JP Robinette
<jrobinette@brwncald.com>

Subject: RE: Follow-up Questions - Sites Ops and Engr WG

CAUTIGN: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi Eric — My apologies. This got buried in my email and | just realized that | had not follow up on this.

I've included Erin and JP on this email. Erin and | will circle back on your first bullet. JP, can you respond on Eric’s
second bullet?

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or lagally priviieged information. it is soiely for
the use of the intendad recipient{s). Unauthorized interception, raview, use or disclosurs is prahi {and avay viclate applicabia laws
including the Elactronic Communications Privacy Act. If you are not the intended recipient, please contact the sender and destroy all copies of
the communication.

From: Eric Leitterman <ELeitterman@valleywater.org>
Sent: Friday, November 13, 2020 12:31 PM
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To: Alicia Forsythe <aforsythe@sitesproject.org>
Subject: Follow-up Questions - Sites Ops and Engr WG

Hi Alj,

I had a couple of questions that | held back in the interest of time during the call this morning that | was hoping you
might be able to help me with.

° Will iteration 2 modeling include a temperature analysis downstream of the CBD? | know that at least one of my
directors is concerned about a critique from some NGO's that the project will release warm water that could lead to
increased algae blooms in the Delta.

® Can JP provide an update on efforts to work with the CWC to understand the Prop 1 75% financing requirement
for eligibility? Will a financing plan with the cash calls described in the presentation be acceptable?

ERIC LEITTERMAN

ASSISTANT ENGINEER 11 - CIVIL

Imported Water Unit

Water Supply Division

Tel. (408) 630-2669 / Cell. (408) 784-4966
eleitterman@valleywater.org

SANTA CLARA VALLEY WATER DISTRICT
5750 Almaden Expressway, San Jose CA 95118
www.valleywater.org

Clean Water - Healthy Environment - Flood Protection
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From: Jerry Brown [jbrown@sitesproject.org]

Sent: 11/25/20207:18:20 AM
To: Marcia Kivett [MKivett@sitesproject.org]
Subject: Re: Cal Chamber Water Committee Meeting

Attachments: Sites_Overview PPT CalChamber Dec 20.pptx

From: Marcia Kivett <MKivett@sitesproject.org>
Date: Wednesday, November 25, 2020 at 6:09 AM
To: Jerry Brown <jbrown@sitesproject.org>
Subject: Cal Chamber Water Committee Meeting

Attaching the agenda and zoom information.

I've also pasted the link below for your convenience. Since | will probably help with the screen share (limited
experience}, | hope you can forward the presentation as soon as it is available so | know everything is working at our
end. Please let me know if you need any other information. | appreciate your assistance and we look forward to
meeting you and Mr. Brown on Thursday, December 3. Thanks again and Happy Thanksgiving.

Join Zoom Meeting
hitos: ffcalchamber zoom us//SSE04330813

Meeting ID: 996 0433 0813

One tap mobile
+16699006833,,996043308134# US (San Jose)
+13462487799,,99604330813# US (Houston)

Update. They will send the link later this month.

Hi Marcia,

We are doing well here in Sacramento. Hope you are as well. | am confirming that our meeting on 12/3 will be via
Zoom. Our meeting begins a 3 pm, but we would like Mr-Browntejeinusat3iSpmas \ye will have some housekeeping items to
take care of with the committee. Mr. Brown can join anytime prior to 3:15 but he will be in the “virtual waiting room”
until it’s time. | will send the link to you later this month with a copy of the agenda. As far as presentation, we can
certainly handle the screen share as long as we have a copy of the presentation by Monday, 11/30 {or Tuesday). The
committee is looking forward to being updated on the status of the Sites Reservoir and where the Chamber members
could be helpful. Presentations are usually 20 minutes with another 10 minutes for questions. This will be a very
informal meeting with about 15 Zoom participants.

We appreciate his participation. We look forward to meeting him by Zoom. If you have any questions, please do not
hesitate to contact me. |look forward to further communications. Thanks again.

Martha Maltz
Administrative Assistant, Policy
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California Chamber of Commercs
1215 K Strest, 14th Floor
Sacramento, CA 95814

T 916 930 1201
F o186 325 1272

Visit calcham

om for the latest California business legislative news plus products and services to help you do business,

This emal and any affachments may contain material that is confidential, privileged and for the sole use of the intended recipient. Any review, refiance or
distribulion by others or forwarding without express permission is striclly protubited. If you are not the intended recipient or have reason o belisve you
are not the infended recipient, please reply o advise the sender of the serror and delete the message, aftachments and aif copies.

From: Marcia Kivett <idiivetid@sitesproigct.org>

Sent: Tuesday, November 10, 2020 9:37 AM

To: Maltz, Martha <martha.maltz@oaichamber.com>

Subject: RE: Mr. Jerry Brown, Speaker at CalChamber Water Committee meeting on Thursday, December 3 in San
Francisco or possibly a virtual meeting

Good Morning Martha,

I hope all is well on your end. May I assume this meeting will be virtual? What is the date you will need Jerry’s
presentation by? Lastly, will you share the screen during the presentation or would you like Jerry to manage
that?

Marcia Kivett

Sites Project Admin

Phone: 561.843.9740

Email: mkivett@sitesproject.org
Web: www SitesProject.org
P.O. Box 517

122 Old Hwy 99W

Maxwell, CA 95955

From: Maltz, Martha <martha. maliz@calchamber.com>

Sent: Wednesday, October 28, 2020 2:38 PM

To: Marcia Kivett <} Kivetti@sitesprolect.org>

Subject: RE: Mr. Jerry Brown, Speaker at CalChamber Water Committee meeting on Thursday, December 3 in San
Francisco or possibly a virtual meeting

Hi Marcia,
Wanted to let you know that the CalChamber Water Committee meeting on Thursday, December 3 will be a virtual
meeting. We will be sending more information including the Zoom link/number next month. Thanks again for your
assistance.
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Martha Maltz
Administrative Assistant, Policy

California Chamber of Commercs
1215 K Strest, 14th Floor
Sacramento, CA 95814

T 916 930 1201
F 916 325 1272

Visit calchamber.com for the latest California business legisiative news plus preducts and services to help you do business.

This email and any affachments may contain material that is confidential, privileged and for the sole use of the intended recipient. Any review, refiance or
disiribution by others or forwarding without express permission is strictly prohibifed. If you are not the infended recipient or have reason o believe you
are not the infended recipient, please reply o advise the sender of the srror and delete the message, aftachmants and all copies.

From: Marcia Kivett <MElvstt@sitesprolect.org>

Sent: Tuesday, September 22, 2020 2:27 PM

To: Maltz, Martha <martha.maliz @calchamber.com>

Subject: RE: Mr. Jerry Brown, Speaker at CalChamber Water Committee meeting on Thursday, December 3 in San
Francisco or possibly a virtual meeting

Thank you so much Martha for the information. I will put a placeholder on his calendar. Have a great day.

Marcia Kivett

Sites Project Admin

Phone: 561.843.9740

Email: mkivett@sitesproject.org
Web: www SitesProject.org
P.O. Box 517

122 Old Hwy 99W

Maxwell, CA 95955

From: Maltz, Martha <martha.maltz@calchamber.com>

Sent: Tuesday, September 22, 2020 2:19 PM

To: Marcia Kivett <MEivett@sitesprolect org>

Subject: Mr. Jerry Brown, Speaker at CalChamber Water Committee meeting on Thursday, December 3 in San Francisco
or possibly a virtual meeting

Hi Marcia,

| am reaching out to you to coordinate the speaking engagement for Mr. Jerry Brown. We, at CalChamber, are pleased
to hear that Mr. Brown has agreed to speak about the Sites Reservoir Project at the next CalChamber Water Committee
meeting on Thursday, December 3 in San Francisco. Our meetings run from 3 pm to 5 pm with our speaker joining us
about 3:15 pm. Presentations are generally 20
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minutes with another 10 minutes for questions. It is an informal setting with 10-12 members in attendance. At this
time we are not certain whether we will have a face-to-face or Zoom meeting on 12/3. As soon as it is confirmed, | will
let you know. Please let me know if you have any questions. |look forward to communicating with you regarding this
meeting. Thank you.

Meeting location (tentative)
The Fairmont

Thursday, December 3, 2020
950 Mason Street

San Francisco, CA
3pmto5pm

Martha Maltz
Administrative Assistant, Policy

California Chamber of Commercs
1215 K Strest, 14th Floor
Sacramento, CA 95814

T 916 830 1291
F o186 3251272

Visit calchamber.com for the [atest California business legisiaive news plus products and services to help you do business.
This email and any affachments may contain materal that is confidentisl, privileged and for the sofe use of the infended recipfent. Any review, reflance or

disfribution by others or forwarding without express permission is striclly prohibited. If vou are not the infended recipient or have reason fo befieve you
are nol the infended recipiert, please reply (o advise the sender of the ermor and delete the message, aflachments and slf copies.

Draft_0005212



Draft_0005213



{Governance
innovations

m‘* aéé

Realities of
Affordability &
Formits

Draft_0005214



Sites Reservolr is a generational opportunity to construct a
multi~-benefit water storage project that helps restore flexibility,
reliability, and resiliency to our statewide water supply

e — N
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verse statewide representation of public
agencies advancing Sites Reservoir

Z Barticipants include
counties, oitles, watey
and irrigation disticts

Reajeny

Urban and Bueat

BasRAERNIR.
L

Sacramento Valley
San Joaquin Valley
Bay Area

K[outhern Calfornis
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Sacramento Valley
Carter Mutual Water Company

City of Amwarican Sanean

Colusa County

Loluss County Waler Agetwy
Cortine Water District

Danels Water Diaty

Dunnigan Water Distriet

Sstenry Conanty

Charm-Coluss rrigation District
Latrands Waber District

Placer Coundy Walsr Agsnoy
Rechonation Diatricl 108

ity of Boseville

Sacramento County Water Agency

City of Sacrammnio

Tehama-Uoluss Carad Authority
Wastslde Water Diatsict

Wastern Canal Water District

Hay Area
Sarta Clars Valley Watey Disteict

Tore T Water Ageney

San Joaguin Valley
Wheasler Ridge-Maricops Water Blorags
frstrict

Rosaciaie Rio Bra

o Water Stovags Disrict

Southern California

Antelope Valley - Bast Kern Water Agenay
Conchsta Valley Water District

Dasert Water Agetey

NMetropoiitarn Watsr District

San Bernardins Vallsy Municipal Water Dislrict
Sary Gorgonio Pass Watar Agency

Zanta Clarits Valley Water Agency
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Sites Reservoir has been designed and
optimized to meet our water supply n
today and in the future

The Sites Project Authority conducted a
rigorous Value Manning offort o raview tha
project’s proposed operations and facilities to
develop & project that is “right sized” for our
investors and pardticipants while stifl
providing water supply rellabllity and
anhancing the envirenmaeant

Rightsizing the reservolr was responsive o
input from stats and feders! agencies,
NGOs, slected officials, ndowners andg
ioca! communities

The fesdback we recsived through s robust
culrasch effort was oritiesl o developing a
raservelr that is the right size for both people
and the snvironment
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15 million acre~fest

UtHizes the existing Glenne
Colusa brrigation DBistrict and
Tehama-Colusa Canal
Authority canals to convey
walar Lo Biies Ressrvolr from
the Sacramento River

Oeltvers water back to the
Sacramento River through
the Tehama-Colusa Canald
ang through the Colusa
Basin Drain Tor participant
deliveries and for the
anvironment

Yot Regotatbr
R zod ¥

Pipeting
e
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Byl Water Agencien
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Soaath of Dadty S e
Subbotat Pubic Water e
BT R%
Agenciss SR
Stete s €& AT RGO
Total Reminrement #220,000

Release Capacity from Sites

The “rightsized” project can deliver watlser
o meet the demands of our participants
and Califormia’s investment of water for
the sovirenmsnd

Long term sverages ~260,000 AFY

Participant Deamand

Participant watler subscriptions allocated in
the currernt participstion agresment

Allocation of State of California water
subscription is based on the Proposition 1
water investment

»  Water for Delta Smelt
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Sites Prefiminary Modeling Results - Total Reservolr Beloases
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The Value Planning process has
resuited in a project that has s
smalier footprint and operated in a
different manney then originally
designed

Due to these changes the Authority
will revize and recirculate its Draft
EiIR

Work with landowners, tribas,
staksholders, NGOs, and loesd
aommunities o develop s
collaborative snvivonmeantal
review process

s sssential that we bulld a project
now that makes senss for af our
particinants - local, stats, ang
federal
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Frobeet Caet CHNSE Bilflonat
Tomingenoy Cost (20128, Mlang

Total Prodest Cost (RUIBE Mileny

Annusiized ABY raloass

Rangaol Anntel Costs During Repaymant
Without WIFS Losns (30308, 888

Rangs ol anntel Tosts During Repavmant
YN WIRIA Loans D0eng, saan

s
{G.8

FI - RN

2AB.000

HHBO - KT

$HO0 - 5880

The rightsized project is
roughiy $2 Billion less then
the 2017 preferred alternative

Cost savings primarily from
the removal of the Delevan
Diversion facllity on the
Sacramento River and the
Delavan Pipsiing

Lowsered the Annual Cost
during repayment {§/AF}

Slgniflcant savings to
participants with finangs
through 2 WIFLA governmant
backad loan
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Sites Reservolr provides many multi-layered benefits

increases effectivensss
and stficiency of
existing water

storage infrastructure additional opperbunites

Does not creste a barrer
o native fish migration

Pravides northern
Sacrarrenio Walley with

for rroyention

W Adaptable to curent

anwl future conditions
arwd pricrities

Cortriutes 1o
system relinbiliy sl
prrformances with
elirrste changs

Frovides environmentad
wyatir iy dries pariods
foar pative fish, and
habitat for native

s and birds

Adigrs with Sacramerts

AT
i—;? %}3 walley's vabues anc

foaters regional and
statewide collaboration

Pelabile dry yesy watey
sty for California
corrrrrinities. farms
and businesses
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Sites Reservoir provides water dedicated to
environmental use

A significant portion of the Sites Reservoelr Projset’s
annual water supples will be dedicated to
anvironment uses:

Proserve cold-water poeo! i Lake Shasta later
into the summer months to support salmon
development, spawning and rearing

Provide a rellable supply of refuge water (o
irnprove Pacific Plywaey habitat for migratory
birds and other native species

Provide water dedicated to help improve
conditions for the Delia Zmelt

Vater dedicated for the smvwironment provided by
Sites Reoservolr will be mansged by stale resourass
agenuy mansgers who will decide how, snd whaen,
this waler would be used ~ creating a water asset for
the state that doss not cuwrently exisy
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covered in the recirculated Draft
EiR.
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Sites Preliminary Modeling Resulls - Delta Qutfiow with and without Project
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Sites Reservoir provides regional flood
protection benefits

Provides significant reglonsgd
flood protection benefits for
the Sacramento Valley

Wi capture and store flood
flows that would normally
irnpact the community of
saowesll - protecting homes,
business and farms

Wi help to Himdt “down
straam” Hooding Issues by
capturing storm flows that
sometimes overwheim the
regions flood control faciiities
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Sites Reservoir will benefit the local andg

®

regional economy

Craats hundrads of construction-
reiated jobs during sach vear of the
construction period, and long-term
Jobs related 1o operations

Craates new recrestion
apportunities in the Sscramento
Yalley whizh adds to the region's
STONGMY

Adding reslilancy o the waler
supply will strengthen the
statawids economy and business
that rely on & reliable source of
watar for thelr operations -
particudarly agriculiure
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Key Milestones Through 2021

Most oligibillty requiremsnty undey Brop ¥ (WSIPY In order
to access the remainder of the $816 Million In funding

Secirouiate Draft BIR for public comment, proactiveby
sngsge stakeholders, develop responses 1o comwnenis 1o
support anvironmental feasibility detsrmination

Complets Feasibility Report

Secure enviromnmental permit certalnty and draft parmit
applications

Update and refing cost sstimate and afordabiity analysis
Develop Plan of Finance

improve definition of SWRICVYP exchangs, including
Operations Pan
Enhance bndowner, stakeholder & NGO sngasgement

Develop Operating Agreement Term Sheets with: DWR,
USBR, TCCA, GOID, CBD Authority
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Govemancs & nnovation
Beneficiary Pays Calttfornia
Fed/State/local Participation
Liocal Quarsight
Benefil Confracta

Multiple Benefitg for s of

Naw Water Supply {Ag & Lrban}
Ecosystem Priority and Flexibility
Added Fleod ControdPulblic Safety
New Recreation
JORS

Realitiog of Affordabss
Ponmits

Compatitive unii cost of waler

Proteciive condilions

Net benefils for the

Use of exisling facilities

Intenrated Dperations

o apecies
virenment
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From: Spranza, John [John.Spranza@hdrinc.com]

Sent: 11/30/2020 10:37:55 AM

To: Melissa Denena [mdenena@res.us); Alicia Forsythe [aforsythe@sitesproject.org]
CC: Frankie Savoy [frankie@res.us]

Subject: RE: [EXTERNAL] RE: Compensatory Mitigation - Sites Reservoir

Hi Melissa,
Al and | have been slammed recently and | apologize for not having gotten back to you sooner. | had some time over
the weekend to review your document and appreciate the general overview you sent.

At our fast meeting | brought up a few items that were of particular concern for the project and am wondering if you had
a chance o think about them, and what a general approach would be to overcome them? If { remember correctly they
were:

1) Mitigating for the magnitude of impacts across terrestrial and aquatic habitats that will need mitigation. For
example, approximately 9,000+ acers of grassland habitat, 300+ acers of ocak woodland, 300+ acers of wetlands and
effects to salmonids in the Sacramento River and delta associated with reduction in flows in the River.

2) The lack of sufficient mitigation banks to cover all of our impacts and competition with other regional projects
for mitigation lands.

3} The complications associated with wide-spread effects of the project across the Sacramento Valley and Delta.
4} The inability to gain access to much of the project area until sometime after 2022, but the need to have
mitigation identified in the EIR/EIS and permit applications in 2022,

5) The phased approach that will be associated with construction and construction-related effects (2-8 years post
20221,

Vd be interested to hear some approaches to addressing those items that would be specific to our project area.

Tharks.
lohn

From: Melissa Denena [mailto:mdenena@res.us]

Sent: Thursday, November 19, 2020 1:00 PM

To: Spranza, John <John.Spranza@hdrinc.com>; Alicia Forsythe <aforsythe@sitesproject.org>
Cc: Frankie Savoy <frankie@res.us>

Subject: Re: [EXTERNAL] RE: Compensatory Mitigation - Sites Reservoir

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi John and Alj,

I hope you are both doing well! Would you have time to circle back regarding the Sites Reservoir compensatory
mitigation? We'd be happy to discuss some of your options further.

Looking forward to hearing from you!

Sincerely,
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Melissa Denana
Client Solutions Manager

RES |res.us
Mobile: 408.981.1151

From: "Spranza, John" <John.Spranza@hdrinc.com>

Date: Friday, October 23, 2020 at 5:58 PM

To: Melissa Denena <mdenena@res.us>, Alicia Forsythe <aforsythe @sitesproject.org>
Cc: Frankie Savoy <frankie@res.us>

Subject: [EXTERNAL] RE: Compensatory Mitigation - Sites Reservoir

Thank you Melissa, | look forward to reading this. | will likely be able to get to it sometime next week,
Have a great weeskend,

From: Melissa Denena [mailto:mdenena@res.us]

Sent: Friday, October 23, 2020 3:12 PM

To: Alicia Forsythe <aforsythe@sitesproject.org>; Spranza, John <John.Spranza@hdrinc.com>
Cc: Frankie Savoy <frankie@res.us>

Subject: Compensatory Mitigation - Sites Reservoir

CAUTION: [EXTERNAL] This email originated from outside of the organization. Do not click links or open attachments
unless you recognize the sender and know the content is safe.

Hi Ali and John,

I hope you have both been doing well since we spoke in September. As discussed, attached is a document outlining how
RES feels we could add value to the existing Sites Reservoir team during the Work Plan stage of the Project. We'd be
happy to discuss this further at your convenience and look forward to hearing from you!

Sincerely,

Melissa Denena
Client Solutions Manager

RES | res.us
Mobile: 408.981.1151
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From: jsutton@tccanal.com [jsutton@tccanal.com]

Sent: 11/30/20201:21:19 PM

To: Jerry Brown [jbrown@sitesproject.org]; Marcia Kivett [MKivett@sitesproject.org]; 'Fritz Durst' [fdurst@rd108.org];
Jamie@tnpfarms.com; GEvans@countyofcolusa.org; logan@canalfarms.com

cC: 'Ann Nordyke' [boardclerk@countyofcolusa.com]

Subject: RE: November's Authority Board Coordination Committee

That is what | thought, but couldn’t recall for sure. Thanks for the confirmation Jerry.

Jeffrey P. Sutton

General Manager
Tehama-Colusa Canal Authority
5513 State Highway 162

PO Box 1025

Willows, CA 95988

Office (530) 934-2125

Mobile (530) 301-1030
sution@iccanal.com

From: Jerry Brown <jbrown@sitesproject.org>

Sent: Monday, November 30, 2020 10:59 AM

To: Marcia Kivett <MKivett@sitesproject.org>; Fritz Durst <fdurst@rd108.org>; Jeff Sutton <jsutton@tccanal.com>;
Jamie@tnpfarms.com; GEvans@countyofcolusa.org; logan@canalfarms.com

Cc: Ann Nordyke (boardclerk@countyofcolusa.com) <boardclerk@countyofcolusa.com>

Subject: Re: November's Authority Board Coordination Committee

FY! - we are carrying a 1.3MAF option as Alternative 2 in the revised EIR/EIS. Recall this was a question raised at this
morning’s meeting while discussing the early modeling results and the question of affordability.

From: Marcia Kivett <MREivett@sitesproiect.org>

Date: Wednesday, November 25, 2020 at 9:27 AM

To: Fritz Durst <fdurst@@rd 108, orp>, Jeff Sutton <isutioni@iccanalcom>, lamie@inplarms.com
<lamis@inpfarms.com>, GEvans@countvefooiusa.ore <GEvans@opunivoloslusa.ore>, legan@canalfarms.com
<lpganf@canalfarms.com>, Jerry Brown <{brown@sitesoroject.org>

Cc: Ann Nordyke (boardelerk@countvofoolusa.com) <boardelerk@countyoicolusa.com>

Subject: November's Authority Board Coordination Committee

Good Morning,
Please see the attached agenda and supporting documents for Monday’s 8:00 am meeting.

Marcia Kivett

Sites Project Admin

Phone: 561.843.9740

Email: mkivett@sitesproject.org
Web: www SitesProject.org
P.O. Box 517

122 Old Hwy 99W

Maxwell, CA 95955
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Join Microsoft Teams Mesting

+1 213-379-5743  United States, Los Angeles (Toll)
(888 404-2483  United States (Toll-free)

Conference ID: 284 876 708#

Local numbers | Reset PIN | Learn more sbout Teams | Meating options

A Brown and Caldwell Teams meeting has been created for this event.
Halp
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 11/30/2020 2:28:59 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Williams, Nicole [Nicole.Williams@icf.com]; Briard, Monique

[Monique.Briard@icf.com]; Linda Fisher (linda.fisher@hdrinc.com) [linda.fisher@hdrinc.com]
Subject: Approach to Alternative 3 and GCID RR Siphon
Attachments: 20201201_EIR-EIS Biweekly Mtg Follow Up-Draft AGN.docx

Good afternoon —

Please see the attached agenda for our meeting tomorrow. This meeting is a follow-up to the discussions we started
during the biweekly EIR/EIS coordination meeting held on 11/20/2020. Specifically, we need to discuss the addition of
Alternative 3 to the EIR/EIS, including the development of a description of the alternative, the mechanics of adding it to
the document, and impacts to schedule and budget. It would be helpful if Nicole and Monique can be ready to discuss
the general level of effort that would be required at tomorrow’s meeting. More specifics regarding costs and schedule

will be needed at a later date.

We also need to discuss to what level we should analyze potential repair and/or replacement of the GCID RR Siphon as

part of the current RDEIR/SDEIR.

The agenda is also on SharePoint:
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EIR-EIS%20Blweekiy¥20Mie %2 DFcllow% 20U n-

Draft% 2080 N . dood dowi3s7 7384197254 bbala% % e 2e 7 ia3a0blesi=18web=18e=Y a0 Phi

Thank you,
Laurie

Laurie Warner Herson
Principal/Owner

Phenix

Environmental Planning

916.201.3935

laurie. warner.herson@phenixenv.com

State of California Small Business (#1796182)
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