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Sites Reservoir
Coordination Meeting

Meeting Agenda
Date: 3 October 2019
Time: 9:00 AM to 11:00 AM (PST)

Location: 2485 Natomas Park Drive (Jacobs Office)
Call in: (866) 203-7023

PC: 2150376387

* Introductions
* Updates (M. Dietl and R. Thomson)
— Commissioner briefing
- USFWS
- CDFW
— NMFS

» Viewer Update and training session (T. Hill)

* Review previous action items

 New action items

Outstanding Action Items

No. Action lItem Lead Status/Comments
1  Obtain bathymetry for Delevan intake from Frederiksen LIDAR and hydraulic model
DWR received, need to arrange to
pick up data

2  Viewer:
e Need additional display in Viewer for how
water gets through the pumps for south
of Delta deliveries.

e Need to load temperature into the Viewer Hill In progress
in the future — appropriate locations will
need to be identified

e Eventually want to see flows in cfs as well
at TAF for deliveries for the Viewer
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3 October, 2019

Page 2
No. Action Item Lead Status/Comments
e Establish SPOC access for meeting
attendees
3 Send feasibility report Word files Lambert,
Herrin
4  Develop Water Rights schedule Spranza
5  Need brief summary on Sites with Shasta raise — Leaf Narrative on history is still
prior work needed.
6  Develop a description of the model for Leaf
Operational Flexibility that documents the
assumptions
7  Evaluation of near-field and far-field effects on Lecky, Ongoing
fish Briard, and
Fish Team
8  Need a schedule for LT_Gen modeling. Also Tull, Leaf
please review the previous scope of work to
confirm it is still appropriate and provide to
Derya for Reclamation review.
9  Status update on daily model Tull Loren Murray will peer
review once completed
10 Need to account for habitat in the “tax table” for Tull, Leaf Project description and

diversions. Will require HEC-RAS and GIS tools to
map.

operation criteria need to be
defined
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Environmental Work Group
Agenda

Hites

Sgron o gi oy g K N e
Mrogran Mansgamsnt T

Date: October 10, 2019 Location: Dial in:
Time: 1:00 p.m.-3.00 p.m.

Leader: Thad Bettiner HDR — Sites Integration

Purpose: Re-formation of the Environmental Work Group

Attendees:

Thad Bettner, GCID Randall Neudeck, MWD Ali Forsythe, Sites Authority

Mike Azevedo, Colusa Co. Dan Ruiz, Westside WD Laurie Warner Herson, Sites
Robert Cheng, CVWD Jeff Sutton, TC-4 Integration

Jeff Davis, SGPWA Bill Vanderwaal, RD 108 John Spranza, Sites Integration
Rob Kunde, WR-M WSD Ben Barker, PCWA/Roseville Linda Fisher, Sites Integration

Eric Leitterman, SCVWD Heather Dyer, SBVMWD Jelica Arsenijevic, Sites Integration

Discussion Topic Topic Leader Time Allotted

1. Introductions Thad/Ali 5 min

2. Charter Review and Finalize Thad/Ali 10 min
3. Status of Admin Draft EIR/S Laurie 15 min
4. Status of BA & Major Permits John 15 min
5. Update on CDFW 60-Day Process Thad 20 min
6. What does permitting certainty look like to you / your agency? All 30 min
7. 3-month extension & 6-month extension Thad/Ali 15 min

a. Deliverables and costs
8. Action ltems/ Next Meeting All 5 min
[ DATE \@ "M/d/yyyy" ] AGENDA | Env Work Group Mtg Oct-AGN.Docx 10f1
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California WaterFix Biological Opinion
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Figure 2-118. Effect of discharge at Freeport on frequency of reverse flow in the Sacramento
River downstream of Georgiana Slough with DCC closed (top) and on duration of
flow reversals when DCC is open and closed. The top panel shows the effect of
the mean daily discharge (cfs; cubic feet per second) in the Sacramento River at
Freeport on the probability of a flow reversal occurring on a given day at the
USGS gage in the Sacramento River just downstream of Georgiana Slough with
the Delta Cross Channel (DCC) gate closed. The bottom panel shows the fraction
of each day with reversing flow as a function of DCC gate position and mean
daily discharge at Freeport.
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Beunefit Calculation, Monetization, and Resiliency Tab
Attachment 1: Model Assumptions
Attach description and assumptions of with-project conditions for years 2030 and
2070, as defined in section 6004(a)(2) of the regulations, as well as a description of

the with- and without-project current conditions. See also regulations section
6003(a)(1)(BB).

WSIP Application Instructions, March 2017
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Sites Reservoir Project Description and
Assumptions of with-Project
Conditions for Years 2030 and 2070
plus with and without-Project Current
Conditions

August 9, 2017
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Acronyms and Abbreviations

Authority Sites Project Authority

CALFED CALFED Bay-Delta Program

cfs cubic feet per second

CVP Central Valley Project

CVPIA Central Valley Project Improvement Act
DCR Delivery Capability Report

Delta Sacramento-San Joaquin River Delta
DSM2 Delta Simulation Model

DWR California Department of Water Resources

Funks Reservoir Holthouse Reservoir

GCID Glenn-Colusa Irrigation District

M&l municipal and industrial

MAF million acre-foot (feet)

NODOS North-of-Delta Offstream Storage

Reclamation Bureau of Reclamation

SRSC Sacramento River Settlement Contractor

Svi Sacramento Valley 40-30-30 water year type index
SWP State Water Project

SWRCB State Water Resources Control Board

TAF thousand acre-feet

T-C Canal Tehama-Colusa Canal

TCCA Tehama-Colusa Canal Authority

TRR Terminal Regulating Reservoir

USACE U.S. Army Corps of Engineers

USRDOM Upper Sacramento River Daily Operations Model
VIC Variable Infiltration Capacity

FINAL R LEAF 17 eRsoC
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introduction

This document provides descriptions and assumptions of the with-project conditions for the Sites
Reservoir Project for years 2030 and 2070 as proposed by the Sites Project Authority (Authority). In
addition, this document includes a description of the with- and without-project current conditions.

The with-project conditions include a 1.81-million-acre-foot (MAF) reservoir, which would be located in
the Sacramento Valley west of the town of Maxwell, and associated conveyance facilities including use
of existing Tehama-Colusa Canal (T-C Canal) and Glenn-Colusa Irrigation District (GCID) Main Canal
diversion and conveyance facilities, plus a proposed new diversion and discharge pipeline. The proposed
reservoir would be filled by diversion of excess Sacramento River water that originates from unregulated
tributaries to the Sacramento River downstream from Keswick Dam. These flows are “excess” to those
needed to meet current regulatory requirements or other water demands. Operation of the proposed
reservoir would be in cooperation with the operations of existing Central Valley Project (CVP) and State
Water Project (SWP) system facilities to facilitate and maximize the potential for a wide range of
benefits. Detailed operating agreements would need to be developed that define a framework and
procedures for cooperative operations among the Sites Project Authority (Authority), Central Valley
Project (CVP), and State Water Project (SWP).

Approach

The with-project assumptions were developed through a series of meetings and coordination with
Authority representatives including participating water district managers and county representatives,
California Department of Water Resources (DWR), and Bureau of Reclamation (Reclamation). The with-
project condition builds on previous work conducted under the CALFED Bay-Delta Program (CALFED) by
DWR and Reclamation. Subsequent to CALFED, DWR has been the lead on technical studies in
coordination with the Authority as part of the North-of-Delta Offstream Storage (NODOS) Project and
associated investigations.

The analyses conducted for the Sites Reservoir Project utilized the model products and assumptions
described in section 6004{a)(1) of the code of regulations. This includes the 2030 and 2070 future
conditions CALSIM Il and DSM2 models provided by the California Water Commission on November 2,
2016. The models provided by the commission were modified to include the facilities and operation of
the Sites Project as described below in the Project Description and Assumptions section. There were no
modifications to existing CVP and SWP operating criteria.

The with- and without-project Current Conditions analyses were based on the DWR State Water Project
Final Delivery Capability Report 2015 (DWR 2015) — base scenario. Similar to above, the DCR 2015 base
scenario, provided by DWR, was modified to include the facilities and operation of the Sites Project. The
project description and assumptions for the with-project current condition is the same as described for
the 2030 and 2070 with-project conditions.

The CALSIM Il model is based on a monthly time step and, therefore, does not incorporate all the
detailed decision processes that occur in actual daily operations of the CVP and SWP systems. To
evaluate naturally occurring storm event flows, supplemental modeling was conducted on a daily time
step to assess availability of excess Sacramento River flows.

Table 1 {located at the end of this document) shows the range of potential beneficiary operations under
drought and other hydrologic conditions, and priorities assumed for various seasonal operations. It is
intended that storage and associated releases could be adaptively managed to support operational
actions found to produce the greatest benefits over time.

FINAL R LEAF 1 Tuemion ¢
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The analyses included the use of other analytical tools that were updated for future 2030 and 2070
conditions. These tools include:

e USRDOM — Upper Sacramento River Daily Operations Model
e Sacramento River HEC5Q model

SALMCD

American River CE-QUAL Model

CWEST

SWAP

LTGEN

SWP Power

NODOS Power

® & o e e

The analytical framework, tools, and analyses were formulated for evaluating the benefits and impacts
of the Project. The framework provides for iteratively refining operations criteria to minimize both the
systemwide and localized impacts on various resources while maximizing the benefits.

The primary model in the framework is CALSIM Il with inputs describing the hydrology, facilities, water
management, regulatory standards, and operational criteria assumptions. CALSIM Il outputs regarding
system operation decisions including deliveries, flows and storages are then used by every other model
in the analytical framework. CALSIM Il operations were informed based on the reporting metrics from
various models that simulate river temperatures, anadromous fish survival, Delta water quality,
hydropower generation and economics.

Upper Sacramento River Daily Operations Model (USRDOM) uses the CALSIM Il outputs regarding the
operational controls and reservoir releases to simulate daily reservoir operations and daily river flows
for the upper Sacramento River from Shasta Dam to Knights Landing. For evaluating Project operations,
CALSIM Hl and USRDOM were simulated iteratively to determine potential Reservoir diversions based on
flow conditions in Sacramento River.

Delta Simulation Model (DSM2) was used to simulate hydrodynamics (flow, velocity and water levels)
and water quality (salinity) in the Sacramento-San Joaquin Delta. The Upper Sacramento River HEC5Q
model was used to simulate reservoir and river temperatures in the upper Sacramento River, from
Shasta Lake to Knights Landing. The Folsom CE-QUAL-W2 model was used to simulate reservoir and river
temperatures on the American River. The SALMOD model was used to simulate benefits to anadromous
fish in the Sacramento River. The LTGEN, SWP Power, and NODOS Power were used to study the power
production and use. The SWAP and CWEST economic modeling tools were used to study the benefits to
agricultural water supply and urban water supply. The interrelationships between the models are shown
in the analytical framework in Figure 1.

Descriptions of the models used in the analytical framework are included in the following attachments.

CALSIM Il and DSM2 Modeling Assumptions

HEC5Q Modeling for the Sites Project

SALMOD Salmon Modeling of the Sacramento River

Upper Sacramento River Daily Flow and Operations Modeling
Power Modeling of the Sites Reservoir Project

Economic Modeling of the Sites Reservoir Project

Folsom Reservoir CE-QUAL-W2 Temperature Modeling

® © o o o
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Modeling Analytical Framework
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Figure 1. Modeling Analytical Framework

Project Description and Assumptions

Sites Reservoir would be filled by diversion of excess Sacramento River flows that originate from
unregulated tributaries to the Sacramento River downstream from Keswick Dam. As described below,
diversions are assumed to potentially occur in any month or water year type, but would likely be
greatest in the winter months with wetter conditions (depending on storage conditions and annual
flows and events). The Sites Reservoir Project could operate in cooperation with CVP and SWP system
facilities to facilitate a wide range of benefits. Sites Reservoir would provide water through four primary
mechanisms:

®

Water stored in Sites Reservoir could be released directly to Colusa Basin users,
Water could be released to the Sacramento River
Water could be released through the Colusa-Basin Drain and Knights Landing Ridge Cut

Water stored in Sites Reservoir could be exchanged for water stored in Shasta Lake or other CVP and
SWP system reservoirs.

This last mechanism could be used to significantly increase upstream north-of-Delta storage and

operational flexibility to support multiple water supply and ecosystem benefits.

FINAL R LEAF 1 WERMON. C
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The project employs a strategy to maximize the potential benefits of Sites Reservoir while not adversely
affecting the CVP and SWP’s ability to meet existing system regulatory requirements including the
following:

e Water rights

e Instream flow requirements

e Biological opinions

e Delta water quality requirements

e CVP and SWP requirements

e Central Valley Project Improvement Act (CVPIA)

The following sections describe the proposed Sites Reservoir Project infrastructure, Sacramento River
diversion criteria and assumptions, public benefits, and water supply benefits.

Project Infrastructure

The primary facilities include a 1.81-MAF Sites Reservoir that would rely on the existing T-C Canal and
GCID Main Canal for diversion and conveyance purposes, as well as a new proposed Delevan Pipeline
and intake to divert and convey water to and from the reservoir. Figure 1 shows the location of the
proposed reservoir and associated conveyance facilities. A description of existing and proposed new
conveyance facilities and their proposed operation follows.

i

Figure 2. Sites Reservoir and Proposed Facilities
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Tehama-Colusa Canal and Red Bluff Pumping Plant Facilities and Capacity

The existing Tehama-Colusa Canal Authority’s (TCCA) T-C Canal through the TCCA service area and Red
Bluff Pumping Plant located on the Sacramento River near Red Bluff would be used to divert and convey
water to the proposed Sites Reservoir. Operating agreements among the Authority, TCCA, and
Reclamation would need to be developed to define Sites Reservoir Project operations and cooperation
among the parties.

Red Bluff Pumping Plant has an existing pumping capacity of 2,000 cubic feet per second (cfs), which is
used to meet current agricultural water demand. The project would include installation of one
additional pump (250 cfs) to the existing pump grouping, which would increase the overall pumping
capacity to 2,250 cfs to fully use the 2,100-cfs capacity for diversion of water through T-C Canal to Sites
Reservoir. The total conveyance capacity of T-C Canal is assumed to be 2,250 cfs at the upstream end of
the canal and 2,100 cfs at Holthouse Reservoir. Any unused capacity remaining after meeting existing
agricultural demands could be used as necessary to convey water to fill Sites Reservoir. Approximately
50 to 60 cfs of the T-C Canal capacity is assumed to be used for existing winter operations, based on
communication with TCCA representatives.

No dedicated period for maintenance was assumed for T-C Canal on the basis of current canal capacity
and projected Sites Reservoir diversion amounts. Discussions with TCCA representatives revealed
operations and maintenance could be scheduled around proposed Sites Reservoir Project operations.

Glenn-Colusa lrrigation District Main Canal and Hamilton City Pumping Facilities
and Capacity

Similar to T-C Canal, GCID Main Canal would be used to convey water pumped from the existing
Hamilton City pumping facility to divert and convey Sacramento River water to the proposed Sites
Reservoir. Operating agreements between the Authority and GCID would need to be developed to
define Sites Reservoir Project operations and cooperation between the parties. The Hamilton City
pumping facility has a 3,000 cfs diversion capacity at the Sacramento River intake, and the capacity of
GCID Main Canal is 1,800 cfs at TRR. Any unused capacity remaining after existing agricultural operations
could be used to convey water to the proposed Sites Reservoir. The following flows are assumed to
occupy capacity in the canal during existing winter operations of GCID Main Canal (values in cfs).

October November December January February March
513 534 389 235 56 48

A dedicated annual maintenance shutdown period was assumed from January 7 through February 21.

Proposed Delevan Pipeline and Intake Diversion and Release Capacities

The proposed Delevan Pipeline would extend east/west across the GCID service area located west of the
existing Maxwell Irrigation District intake facility. The proposed intake and discharge facility would
include a fish screen and pump station intake to divert up to 2,000 cfs from the Sacramento River to
Sites Reservoir when excess Sacramento River water is available for diversion. The pipeline would also
have the ability to convey up to 2,500 cfs by gravity from the Sites Reservoir back to the Sacramento
River for downstream uses.

A dedicated annual maintenance shutdown period sometime between April 1 and May 31 is assumed
for the pipeline, intake, and fish screen facility in wet, above-normal, and below-normal water year
types in accordance with the Sacramento Valley 40-30-30 index. During the maintenance, both diversion
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and release operations at Delevan would be shut down. No maintenance would be scheduled in dry and
critical water year types.

Existing Tehama-Colusa Canal and Glenn-Colusa Irrigation District Main Canal
Intertie

The existing T-C Canal and GCID Main Canal intertie provides flexibility in routing flows of up to 285 cfs
from the T-C Canal to the GCID Main Canal.

Williams Outlet

The Williams Outlet provides flexibility in routing water of up to 65 cfs from the T-C Canal to the GCID
Main Canal.

Holthouse {Funks) Reservoir

The existing Funks Reservoir includes a storage capacity of 2,250 acre-feet and serves as a re-regulating
reservoir to stabilize flows in T-C Canal as diverters come on line and off line. The existing Funks
Reservoir would be expanded to form Holthouse Reservoir by constructing a new dam (Holthouse Dam)
and reservoir to the east of Funks Reservoir, with an enlarged active storage capacity of approximately
6,500 acre-feet and a surface area of approximately 450 acres.

Terminal Regulating Reservoir and Pipeline

TRR would be a 1,200-acre-foot regulating reservoir constructed adjacent to GCID Main Canal,
approximately 3 miles northeast of Holthouse Reservoir. TRR would be composed of an earthen
embankment dam, concrete emergency overflow weir, outfall standpipe, and an approximate
4,000-foot-long underground 60-inch-diameter overflow outlet pipe to Funks Creek.

Water conveyed down GCID Main Canal would be directed into the proposed TRR. A new pump station
(the proposed TRR pumping and generating plant) would then convey the water from TRR via the
proposed TRR pipeline to the proposed Holthouse Reservoir. TRR would be required to provide
operational storage for the TRR pumping and generating plant to balance normal and emergency flow
variations between the upstream GCID Main Canal pump station, the 40 miles of connecting canal, and
the TRR pumping and generating plant.

The proposed TRR pipeline would be bidirectional, allowing water to be pumped from TRR to Holthouse
(Funks) Reservoir for storage, and allowing water to flow by gravity from Holthouse Reservoir for release
to TRR and GCID Main Canal. The pipeline would have a capacity of 1,800 cfs to convey water pumped
from TRR to Holthouse Reservoir. The capacity of the pipeline to convey water by gravity flow from
Holthouse Reservoir to TRR would be 900 cfs.

Diversions to Sites Reservoir

The proposed Sites Reservoir would be filled through the diversion of excess Sacramento River water
that originates from unregulated tributaries to the Sacramento River downstream from Keswick Dam.
Less than 1 percent of diversions to Sites Reservoir are assumed to be provided by flood releases or
spills that flow through Lake Shasta. Sacramento River water would be diverted at the three locations on
the river as described above. Excess flows are defined as river flows in addition to those required to
meet the following:
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e Senior downstream water rights, existing CVP and SWP and other water rights diversions including
SWP Article 21 (interruptible supply), and other more senior excess flow priorities (diversions
associated with Freeport Regional Water Project and existing Los Vaqueros Reservoir)

e Existing regulatory requirements including State Water Resources Control Board (SWRCB) D-1641,
CVPIA 3406(b)(2), the 2008 U.S. Fish and Wildlife Service biological opinion, and the 2009 National
Marine Fisheries Service biological opinion and other instream flow requirements

e Bypass flow conditions needed to maintain and protect anadromous fish survival and Delta water
quality

The Authority would need to obtain a water right permit to allow the intended operations. Operations
would be consistent with the terms and conditions contained in the water right permit approved by
SWRCB. The permit would describe the points and methods of diversion, diversion season, purposes of
use, and places of use.

A description of proposed minimum bypass flow requirements and pulse flow criteria to protect existing
and future water uses are provided below.

Sttes Reservoir Diversion Bypass Flow Protection

Excess Sacramento River flow diversions to Sites Reservoir would only take place when flow monitoring
indicates that bypass flows are present in the river due to storm event flows. Several existing and
additional proposed bypass flow criteria were assumed at specified locations. These flow criteria are
designed to make certain only excess water would be diverted into Sites Reservoir to maintain and
protect existing downstream water uses, as follows.

e A bypass flow of 3,250 cfs downstream from Red Bluff Diversion Dam must be present to maintain
flows in the upper Sacramento River that are required in SWRCB WR 90-5 to prevent dewatering
salmonid redds and maintain water temperatures. Diversions at Red Bluff Pumping Plant for filling
Sites Reservoir would only be allowed when flows in the river were above the 3,250-cfs bypass flow
criteria.

e Diversions at the Hamilton City intake for GCID Main Canal currently require a bypass flow of
4,000 cfs to prevent fish entrainment. Diversions at Red Bluff Pumping Plant and GCID Main Canal
intake for filling Sites Reservoir would only be allowed when flows in the river were above the
4,000-cfs bypass flow requirement downstream from Hamilton City.

e Diversions for filling Sites Reservoir would only be allowed when flows below Wilkins Slough were
above 5,000 cfs given the current minimum flow requirements. Wilkins Slough Navigation Control
Point minimum flows currently range from 3,250 to 5,000 cfs depending on hydrologic conditions.

e Diversions for filling Sites Reservoir would only be allowed when a Sacramento River flow of
15,000 cfs is present at Freeport in January, 13,000 cfs in December and February through June, and
11,000 cfs in all other months. This flow threshold was designed to protect and maintain existing
downstream water uses and water quality in the Delta.

Pulse Flow Protection Diversion Assumptions

Operations modeling of the proposed Project included restrictions on diversions to limit impacts on out-
migrating juvenile fish as a “surrogate” for likely permit conditions. Based on recent literature and the
proposed permit conditions for other diversion projects, operations modeling for the proposed Project
diversions were assumed to be restricted to minimize impacts to fish passage associated with pulse flow
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events that stimulate the observed spike in juvenile salmon outmigration. Actual operations are
anticipated to be informed by real-time monitoring of fish movement.

The assumed limits on diversions during naturally occurring, storm-induced pulse flow events in the
Sacramento River were based on a recent study by del Rosario et al. (2013), which found an abrupt and
substantial spike in winter-run Chinook salmon arrivals at Knights Landing in association with the first
storm event producing a flow of 400 cubic meters per second (14,126 cfs) at Wilkins Slough. This spike
was followed shortly by passage of up to the 50th percentile of cumulative migration. This relationship
was apparent for a wide range of water year types based on catch data collected between 1999 and
2007.

Accordingly, an assumed pulse protection period was developed that would extend from October
through May to address out-migration of juvenile winter-, spring-, fall- and late-fall-run Chinook salmon,
as well as steelhead. Pulse flows during this period would provide flow continuity between the upper
and lower Sacramento River to support fish migration. It is recognized that research regarding the
benefits of pulse flows is ongoing, and further research and adaptive management would be required to
develop and refine a pulse flow protection strategy for fish migration and, as such, this assumption was
used for modeling and informational purposes only.

For proposed Sites Reservoir operations, pulse flows are defined by extended peak river flows at Bend
Bridge that originate primarily from storm event tributary inflows downstream from Keswick Dam. For
the purposes of operations modeling, a naturally occurring pulse event was considered initiated when
the 3-day running average flow below Bend Bridge exceeded 15,000 cfs. Such an event would need to
continue for at least a 7-day duration to be considered a qualified storm event for the simulation
process. Diversions to Sites Reservoir would not be allowed during the 7-day period that flow was
greater than 15,000 cfs. The duration of a pulse flow event would be considered terminated under the
following conditions: 1) the 3-day running average discharge flow remained greater than 15,000 cfs for 7
days after initiation, 2) the 3-day running average discharge flow dropped below 15,000 cfs before
reaching the 7-day duration, or 3) the 3-day running average discharge flow exceeded 25,000 cfs before
reaching the 7-day duration.

Given that del Rosario et al. (2013) indicate that the first storm event was associated with a spike in
salmon arrivals at Knights Landing, diversions to Sites Reservoir would not be allowed during the first 7-
day qualified pulse period, when flows reach 15,000 cfs during the out-migration season. For evaluation
of Sites Project Reservoir operations, it was assumed that up to one qualified 7-day pulse event would
occur each month during the pulse protection period from October through May, to encourage and
support salmonid out-migration and minimize potential diversion impacts. Therefore, for operations
modeling, diversions to Sites Reservoir storage would be restricted under the following conditions: 1) if
pulse conditions exist at Bend Bridge, and a qualified pulse event has not already occurred within the
given month, and 2) if Bend Bridge flows are less than 25,000 cfs during the pulse event. Diversions are
allowed when flows exceed 25,000 cfs because flows of this magnitude are considered to provide lesser
benefits to fish migration, as shown in Figure 2.
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Figure 3. Pulse Flow Protection for Sites Diversions

Diversions to Fill Sites Reservoir Storage

Diversions of excess Sacramento River water to Sites Reservoir using existing T-C Canal and GCID Main
Canal conveyance facilities could occur at any time during the year, given the flow conditions described
above are present in the river. Deliveries for TCCA and GCID service areas have first priority at the
existing T-C Canal and GCID intakes, with diversions to Sites Reservoir using the unused capacities of the
two canals.

Diversions through the proposed Delevan Pipeline could also occur at any time of the year assuming
Sacramento River flow conditions are above the bypass and pulse flow criteria described above. In
summer months, preference would generally be given to Sites Reservoir releases to the river, resulting
in limited diversions to storage because the pipeline could only convey flows in one direction at a time.

Sites Reservoir Evaporation

In the absence of available evaporation data, Sites Reservoir “net-evaporation” rates were estimated
using evaporation and precipitation data from existing nearby reservoirs. Net-evaporation is the
difference between evaporation and precipitation. Positive values indicate higher rates of evaporation
than precipitation while negative values indicate lower rates of evaporation than precipitation.
Evaporation and precipitation data have been collected for three nearby reservoirs along Stony Creek
including: (1) East Park Reservoir, (2) Stony Gorge Reservoir, and (3) Black Butte Lake.

The evaporation data was taken from Reclamation’s Stony Creek model (Yaworsky, 2006), which makes
monthly estimates based on historical data from DWR, Reclamation, and U.S. Army Corps of Engineers
(USACE). These evaporation rates are consistent with the data used as inputs in the DCR 2015, WSIP
2030, and WSIP 2070 CALSIM [l models.

The data consists of six historical time series ranging from October 1922 to September 2003 at a
monthly time-step. The average annual evaporation rates at East Park Reservoir, Stony Gorge Reservoir,
and Black Butte Lake are 6.5 TAF, 4.7 TAF, and 12.2 TAF, respectively. The precipitation data has been
provided by the Variable Infiltration Capacity (VIC) model (Liang et al., 1994), a large-scale, semi-
distributed hydrologic model originally developed by Xu Liang at the University of Washington.
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The net-evaporation rates for East Park Reservoir, Stony Gorge Reservoir, and Black Butte Reservoir
were computed by subtracting each reservoir’s precipitation rates from its evaporation rates. The
monthly net-evaporation of the three reservoirs was averaged and used as the input for Sites Reservoir
net-evaporation. Using this method, the average annual net-evaporation for Sites Reservoir equates to
33.3 TAF.

Consistent with all other evaporation inputs in CALSIM I, the Sites Reservoir net-evaporation rates are
unchanged under 2030 and 2070 future climate conditions.

Reservoir Operations Assumptions
The primary operational criteria include the following:

e A defined ecosystem enhancement storage account would be established in Sites Reservoir to be
managed by the State to provide water for ecosystem and water quality purposes.

e Each of the participating Authority members would be allocated a defined storage account in the
Sites Reservoir Project to manage their water, as well as store water from other potential sources of

supply.

e |tis assumed that a water market of some form would be facilitated by the Authority to promote
efficient use and exchange of water in Sites Reservoir storage.

e Allstorage accounts would receive an equal proportional share of new water diversions into Sites
Reservoir storage.

e Any water in storage beyond designated member account volumes would be “at risk” and would be
“spilled” if the reservoir fills to capacity.

e A set of operating guidelines and rules would be developed to promote efficient water management
for operations of Sites Reservoir and associated facilities.

e All water stored in Sites Reservoir storage accounts are subject to evaporation and other losses.

Public Benefits

The operation of Sites Reservoir Project would allow for the development and administration of an
ecosystem enhancement storage account that could be managed by the State to provide water for
ecosystem and water quality purposes. Such an account would provide a pool of dedicated storage to
manage in cooperation with existing operations to improve coldwater conservation storage, stabilize
river flows during critical fisheries periods, increase flows through certain watercourses and/or facilities
(such as, Yolo Bypass), improve water quality, and/or enhance habitat restoration.

Sites Reservoir Project would be operated in cooperation with CVP and SWP operations to coordinate
releases from Trinity Lake, Shasta Lake, Lake Oroville, and Folsom Lake. Releases from Sites Reservoir
would allow reduced releases from other reservoirs while still meeting requirements for minimum
instream flow objectives, Sacramento River temperature requirements, and Delta salinity control
assigned to CVP and SWP. Through this reduction in releases, storage could be conserved in Trinity Lake,
Shasta Lake, Lake Oroville, and Folsom Lake to significantly increase operational flexibility to improve
river water temperatures for fish survival, Delta water quality, flood control, and recreation.

The following summarizes the anticipated primary benefits that could be realized through the provision
of Sites Reservoir Project water beyond that required to meet Authority member needs. The priorities
and amount of water potentially allocated to achieving the benefits listed below will be subject to the
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participation of the California Water Commission Water Storage Investment Program. Sites Reservoir
Project operations would achieve multiple benefits over a wide range of hydrologic conditions.

In drought conditions, Sites Reservoir Project could:
e Increase coldwater pool conservation in Trinity Lake, Shasta Lake, Lake Oroville, and Folsom Lake

e Help regulate Sacramento River summer flows for best use of cold water for control of temperature
conditions adverse to anadromous fish

In non-drought hydrologic conditions, Sites Reservoir Project water could:
e Stabilize Sacramento River fall flows for improving spawning and rearing success of anadromous fish

e Provide water to the Yolo Bypass to support salmon migration and summer food production for
delta smelt

e Provide water for Incremental Level 4 refuge deliveries per CVPIA
e Provide (via upstream actions) incidental Delta water quality improvements in the summer and fall

More detailed descriptions of potential actions that could be implemented in cooperation with the CVP
and SWP operations are provided below.

Shasta Lake Coldwater Pool and Sacramento River Temperature Control

Maximum benefits could be realized assuming Sites Reservoir and Shasta Lake were operated in
cooperation to increase Shasta Lake storage and preserve a greater volume of coldwater pool storage.
This additional cold water would improve operational flexibility to provide releases to maintain
appropriate water temperatures in the Sacramento River during summer months and in drought years.

Through releases from Sites Reservoir to meet TCCA and GCID irrigation diversions and equivalent
reductions in CVP Shasta Lake releases, demands on Shasta Lake storage could be reduced and the
coldwater pool maintained for a longer time at higher levels than are currently achievable. Shasta Lake
release patterns could be shifted in season and between adjacent years to improve coldwater storage
and flow management for salmon and other species using the portion of the Sacramento River between
Keswick Dam and the Red Bluff Diversion Dam as habitat.

Stabilize Upper Sacramento River Fall Flows

Additional storage in Shasta Lake could be used to stabilize fall flows between Keswick Dam and Red
Bluff to avoid abrupt flow reductions due to changes in local tributary inflows as a results of storm
events. This would reduce adverse conditions for spawning fall-run Chinook salmon (such as, dewatering
of redds and scour damage).

Sacramento River Diversion Reductions at Red Bluff and Hamilton City

The Sites Reservoir Project could allow Shasta Lake to provide increased Sacramento River flows in
spring through fall by reducing Sacramento River diversions into T-C Canal and GCID Main Canal during
the irrigation season. This would be achieved through exchange with releases from Sites Reservoir to
meet CVP T-C Canal and GCID Main Canal contract demands, and could provide multiple benefits to
anadromous fish and estuarine-dependent species by providing or augmenting transport flows,
increasing habitat availability, increasing productivity, and improving nutrient transport and food
availability.
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Folsorn Lake Coldwater Pool improvement and Supply Reliability

Sites Reservoir Project operations in cooperation with Folsom Lake could improve the reliability of
coldwater carryover storage at Folsom Lake, stabilize flows in the American River, and help maintain
suitable water temperatures in the lower American River. Additional summer releases from Sites
Reservoir could reduce the need for releases from Folsom Lake, resulting in increased carryover storage.
Sites Reservoir releases could also provide additional Delta outflow and reduce short-term emergency
flow reliance on Folsom Lake releases to maintain Delta water quality.

Yolo Bypass and Delta Outflow Improvement

Sites Reservoir releases through the Colusa Basin Drain and Knights Landing Ridge Cut into the Yolo
Bypass would help increase productivity in in the lower Cache Slough and lower Sacramento River areas
to increase desirable food sources for Delta smelt and other key fish species in the late summer and
early fall.

Lake Oroville Coldwater Pool Improvement

Sites Reservoir releases could increase the reliability of coldwater pool storage in Lake Oroville to reduce
lower Feather River water temperatures for juvenile steelhead and spring-run Chinook salmon over-
summer rearing, and fall-run Chinook salmon. Higher and more stables flows in the lower Feather River
at critical times could also minimize redd dewatering, juvenile stranding, and isolation of anadromous
salmonids.

Water Supply

The Sites Reservoir Project could provide a substantial amount of water to potential Sites Reservoir
Project participants including agricultural and municipal and industrial (M&I) users. Sites Reservoir water
would be released to meet demands and supplement existing allocations to CVP contractors in the
Colusa Basin and released for other water users in the Sacramento Valley.

The South-of-Delta CVP and SWP contractors that receive water from the Sites Reservoir Project have
contract provisions for the conveyance of extra water through SWP of CVP facilities above their SWP or
CVP allocations. These water users may opt to have their Sites Reservoir Project water conveyed as
either “project” water or “non-project” depending on the conveyance agreements they develop with
DWR or Reclamation. If the water is conveyed as project water, then it has a more flexible timeframe for
its conveyance and the releases of their water from Sites via the Delevan Pipeline. If the water is
conveyed as non-project water, then the water would likely be released from Sites Reservoir and
conveyed south or west of the Delta during the “water transfer window” in the biological opinions for
the operation on the CVP/SWP in the Delta, provided there is capacity to convey this non-project water.
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CALSIM Il and DSM2 Modeling Assumptions

Introduction

This attachment provides a description of the assumptions for the CALSIM Il and DSM2 modeling of the
Current Conditions, WSIP 2030, and WSIP 2070 without project scenarios.

The with- and without-project Current Conditions analyses were based on the DWR State Water Project
Delivery Capability Report 2015 (DCR 2015) — base scenario. The DCR 2015 base scenario was modified
to include the facilities and operation of the Sites Project.

The 2030 and 2070 future conditions CALSIM 1l and DSM2 models provided by the California Water
Commission on November 2, 2016 were modified to include the facilities and operation of the Sites
Project.

Assumptions for DCR 2015, WSIP 2030, and WSIP 2070 Model Without
Project Simulations

This section documents the assumptions used in the CALSIM Il and DSM2 model simulations for the
baseline model (Without Project) simulations used in the Sites Reservoir Project evaluation. The DCR
2015, WSIP 2030 Without Project, and WSIP 2070 Without Project models are identical except for
hydrologic inflows and sea level rise due to climate change.

The Without Project assumptions include implementation of water operations components of the
Reasonable and Prudent Alternatives (RPA) specified in the 2008 Fish and Wildlife Service (FWS) and
2009 National Marine Fisheries Service (NMFS) Biological Opinions (BiOps). The specific assumptions and
implementation in the CALSIM Il and DSM2 models were developed by a multiagency team comprised of
fisheries and modeling experts from the DWR, Department of Fish and Game (DFG), Reclamation,
USFWS, and NMFS.

The description of CALSIM Il assumptions refers to the DCR 2015 scenario. However, these assumptions
are applicable to the WSIP 2030 Without Project and WSIP 2070 Without Project scenarios also. A
summary of the CALSIM Il model assumptions in the DWR State Water Project Delivery Capability Report
2015 - base scenario is provided in Table 1.

CALSIM Il Assumptions for Current Conditions (DCR 2015)

Hydrology
Inflows/Supplies

CALSIM Il model includes the historical hydrology with projected 2030 modifications for the operations
upstream of the rim reservoirs. Reservoir inflows, stream gains, diversion requirements, irrigation
efficiencies, return flows and groundwater operation are all components of the hydrology for CALSIM II.

Level of Development

CALSIM Il input hydrology is based on an analysis of agricultural and urban land use and population
estimates. The assumptions used for Sacramento Valley land use result from aggregation of historical
survey and projected data developed for the California Water Plan Update (Bulletin 160-98). Generally,
land use projections are based on Year 2020 estimates (hydrology serial number 2020D09E). However,
the San Joaquin Valley hydrology reflects draft 2030 land use assumptions developed by Reclamation.
Where appropriate Year 2030 projections of demands associated with water rights and SWP and CVP
water service contracts have been included. Specifically, projections of full build out are used to describe
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the American River region demands for water rights and CVP contract supplies and California Aqueduct
and the Delta Mendota Canal SWP/CVP contractor demands are set to full contract amounts.

Demands, Water Rights, CVYP/SWP Contracts

CALSIM Il demand inputs are preprocessed monthly time series for a specified level of development (e.g.
2030) and per hydrologic conditions. Demands are classified as CVP project, SWP project, local project or
non-project (e.g. pre-1914 water rights, in-Delta consumptive use etc.). CVP and SWP demands are
separated into different classes based on the contract type. A description of various demands and
classifications included in CALSIM Il is provided in the 2008 OCAP Biological Assessment Appendix D
(Reclamation 2008a). Non-project demands within each Depletion Study Area (DSA) are based on the
proportion of the acreage served by the projects versus the total acreage, for each land-use type. Non-
project demands are satisfied from sources other than project storage and project conveyance facilities
and are reduced as a function of water availability in the absence of project operations.

DCR 2015 assumes demands north of the Delta at the future level of development assuming full build-
out of facilities and increases associated with water rights and CVP and SWP service contracts. This is
primarily an increase in CVP M&I service contracts (253 TAF/Yr) and water rights (184 TAF/Yr) related to
urban municipal and industrial (M&I) use, especially in the communities in El Dorado, Placer, and
Sacramento counties.

DCR 2015 also assumes full contract amounts for demands associated with SWP contracts, south of the
Delta at the future level of development, in all hydrologic conditions.

Facilities
CALSIM ll includes representation of all the existing CVP and SWP storage and conveyance facilities. Key
storage facilities including Shasta Lake, Trinity Lake, Whiskeytown Lake, Lake Oroville, Folsom Lake, Los

Vaqueros Reservoir, San Luis Reservoir and Millerton Lake are represented in CALSIM Il. Regulating
reservoirs such as Lewiston, Keswick, Thermalito and Nimbus are also included in CALSIM 1.

CALSIM 1l also represents existing conveyance facilities in the Colusa Basin region. Red Bluff Diversion
Dam, Tehama-Colusa Canal (TCC) and its intake on the Sacramento River, Corning Canal, Glenn Colusa
Canal {(GCC) and its intake on the Sacramento River, Stony Creek — TCC intertie, TCC — GCC intertie, and
Colusa Basin Drain are some of the key facilities included in the model.

CALSIM 1l also represents the flood control weirs along the Sacramento River such as Ord Ferry, Moulton
Weir, Colusa Weir and Tisdale Weir, which bypass flood flows into Sutter Bypass. USRDOM was used to
model the weir spills into the Sutter Bypass for the simulations. In addition, CALSIM Il also represents
the flood control weirs such as Fremont Weir and Sacramento Weir, which spill flood flows from the
Sacramento River into Yolo Bypass.

Freeport Regional Water Project, located along the Sacramento River near Freeport, is assumed to be
operational under the DCR 2015. Similarly, 30 mgd capacity, City of Stockton Delta Water Supply Project
is assumed to be operational under the DCR 2015. Delta-Mendota Canal—California Aqueduct Intertie is
assumed to be operational under the DCR 2015. Contra Costa Water District Alternative Intake Project
and Los Vaqueros expanded storage capacity of 160 TAF, are included in the DCR 2015 along with the
South Bay Aqueduct rehabilitation, to 430 cfs capacity, from junction with California Aqueduct to
Alameda County FC&WSD Zone 7.

Red Bluff Pumping Plant

The permanent TCC Pumping Plant and intake facilities are in place and the Red Bluff Diversion Dam is
operated with gates out of the water all year as required in the NMFS BO Action 1.3.1 providing
unimpeded upstream and downstream fish passage.
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Tehama Colusa Canal Capacity

Fish Passage Improvements at Red Bluff Pumping Plant and Fish Screen are included in the DCR 2015
allowing for a pumping capacity of 2,000 cfs into TCC.

Glenn Colusa Canal Capacity

3,000 cfs of total diversion capacity is assumed at the Sacramento River intake near Hamilton City into
GCC.

Existing TCC-GCC Intertie
The existing TCC-GCC intertie provides flexibility in routing flows of up to 285 cfs, between TCC and GCC.

Williams Outlet
The Williams Outlet provides flexibility in routing flows of up to 65 cfs, between TCC and GCC.

Funks Reservoir

The existing Funks Reservoir includes a storage capacity of 2,250 acre-foot and is part of the TCC system.
Funks Reservoir serves as a re-regulating reservoir to stabilize flows in the TCC downstream of Funks
Reservoir as diverters come on line and off line. Funks Reservoir is not modeled explicitly in CALSIM 1.

The Delta serves as a natural system of channels to transport river flows and reservoir storage to the
CVP and SWP facilities in the south Delta, which export water to the projects’ contractors through two
pumping plants: SWP’s Harvey O. Banks Pumping Plant and CVP’s C.W. Jones Pumping Plant. Banks and
Jones Pumping Plants supply water to agricultural and urban users throughout parts of the San Joaquin
Valley, South Lahontan, Southern California, Central Coast, and South San Francisco Bay Area regions.

The Contra Costa Canal and the North Bay Aqueduct supply water to users in the northeastern San
Francisco Bay and Napa Valley areas.

SWP Banks Pumping Plant Capacity

SWP Banks pumping plant has an installed capacity of about 10,668 cfs (two units of 375 cfs, five units of
1,130 cfs, and four units of 1,067 cfs). The SWP water rights for diversions specify a maximum of 10,350
cfs, but the U. 5. Army Corps’ of Engineers (ACOE) permit for SWP Banks Pumping Plant allows a
maximum pumping of 6680 cfs. With additional diversions depending on Vernalis flows the total
diversion can go up to 8,500 cfs during December 15" — March 15™. Additional capacity of 500 cfs
(pumping limit up to 7,180 cfs) is allowed to reduce impact of NMFS BO Action 4.2.1 on SWP.

CVP C.W. Bill Jones Pumping Plant (Tracy PP) Capacity

The Jones Pumping Plant consists of six pumps including one rated at 800 cfs, two at 850 cfs, and three
at 950 cfs. DMC-California Aqueduct Intertie that allows 400 cfs additional DMC capacity is assumed to
be in place; therefore, pumping capacity is 4,600 cfs in all months.

CCWD Intakes

The Contra Costa Canal originates at Rock Slough, about four miles southeast of Oakley, and terminates
after 47.7 miles at Martinez Reservoir. The canal and associated facilities are part of the CVP, but are
operated and maintained by the Contra Costa Water District (CCWD). CCWD also operates a diversion
on Old River. CCWD can divert water to the Los Vaqueros Reservoir to store good quality water when
available and supply to its customers. In addition to the Rock Slough and Old River diversions, CCWD’s
Middle River Intake and Pump Station (previously known as the Alternative Intake Project) is included in
the DCR 2015. The Alternative Intake Project is a new drinking water intake at Victoria Canal, about 2.5
miles east of Contra Costa Water District’s (CCWD) existing intake on the Old River.
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Regqulatory Standards

Major regulatory standards that govern the operations of the CVP and SWP facilities are briefly
described below. Specific assumptions related to key regulatory standards are also outlined below.

D-1641 Operations

The SWRCB Water Quality Control Plan (WQCP) and other applicable water rights decisions, as well as
other agreements are important factors in determining the operations of both the Central Valley Project
(CVP) and the State Water Project (SWP).

The December 1994 Accord committed the CVP and SWP to a set of Delta habitat protective objectives
that were incorporated into the 1995 WQCP and later, were implemented by D-1641. Significant
elements in the D-1641 standards include X2 standards, export/inflow (E/I) ratios, Delta water quality
standards, real-time Delta Cross Channel operation, and San Joaquin flow standards.

Coordinated Operations Agreement (COA)

The CVP and SWP use a common water supply in the Central Valley of California. The DWR and
Reclamation have built water conservation and water delivery facilities in the Central Valley in order to
deliver water supplies to project contractors. The water rights of the projects are conditioned by the
SWRCB to protect the beneficial uses of water within each respective project and jointly for the
protection of beneficial uses in the Sacramento Valley and the Sacramento-San Joaquin Delta Estuary.
The agencies coordinate and operate the CVP and SWP to meet the joint water right requirements in
the Delta.

The Coordinated Operations Agreement (COA), signed in 1986, defines the project facilities and their
water supplies, sets forth procedures for coordination of operations, identifies formulas for sharing joint
responsibilities for meeting Delta standards, as the standards existed in SWRCB Decision 1485 {D-1485),
and other legal uses of water, identifies how unstored flow will be shared, sets up a framework for
exchange of water and services between the Projects, and provides for periodic review of the
agreement.

CVPIA (b)(2) Assumptions

The previous 2008 Operations Criteria and Plan {OCAP) Biological Assessment (BA) modeling included a
dynamic representation of Central Valley Project Improvement Act (CVPIA) 3406(b)(2) water allocation,
management and related actions (B2). The selection of discretionary actions for use of B2 water in each
year was based on a May 2003 Department of the Interior policy decision. The use of B2 water is
assumed to continue in conjunction with the USFWS and NMFS BO RPA actions. The CALSIM i
implementation does not explicitly account for the use of (b)(2) water, but rather assumes pre-
determined USFWS BO upstream fish objectives for Clear Creek and Sacramento River below Keswick
Dam in addition to USFWS and NMFS BO RPA actions for the American River, Stanislaus River, and Delta
export restrictions.

USFWS Delta Smelt BO Actions

The USFWS Delta Smelt BO was released on December 15, 2008, in response to Reclamation’s request
for formal consultation with the USFWS on the coordinated operations of the Central Valley Project
(CVP) and State Water Project (SWP) in California. To develop CALSIM Il modeling assumptions for the
RPA documented in this BO, the Department led a series of meetings that involved members of fisheries
and project agencies. This group has prepared the assumptions and CALSIM Il implementations to
represent the RPA in DCR 2015 CALSIM Il simulation. The following actions of the USFWS BO RPA have
been included in the DCR 2015 CALSIM Il simulations:
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e Action 1: Adult Delta smelt migration and entrainment (RPA Component 1, Action 1 — First Flush)
e Action 2: Adult Delta smelt migration and entrainment (RPA Component 1, Action 2)

e Action 3: Entrainment protection of larval and juvenile Delta smelt (RPA Component 2)

e Action 4: Estuarine habitat during Fall (RPA Component 3)

e Action 5: Temporary spring head of Old River barrier and the Temporary Barrier Project (RPA
Component 2)

NMFS BO Salmon Actions

The NMFS Salmon BO on long-term actions of the CVP and SWP was released on June 4, 2009. To
develop CALSIM Il modeling assumptions for the RPA documented in this BO, the Department led a
series of meetings that involved members of fisheries and project agencies. The following NMFS BO RPA
have been included in the DCR 2015 CALSIM Il simulations:

e Action 1.1.1: Clear Creek spring attraction flows

e Action 1.3.1: Operations after May 14, 2012: Operate RBDD with Gates Out

e Action 1.4: Wilkins Slough operations

e Action Il.1: Lower American River flow management

e Action Ill.1.3: Stanislaus River flows below Goodwin Dam

e Action IV.1.2: Delta Cross Channel gate operations

e Action IV.2.1: San Joaquin River flow requirements at Vernalis and Delta export restrictions
e Action IV.2.3: Old and Middle River flow management

For Action 1.2.1, which calls for a percentage of years that meet certain specified end-of-September and
end-of-April storage and temperature criteria resulting from the operation of Lake Shasta, no specific
CALSIM ll modeling code is implemented to simulate the performance measures identified.

Water Transfers
Lower Yuba River Accord {LYRA)

Lower Yuba River Accord (LYRA) Component 1 water is assumed to be transferred to South of Delta
(SOD) State Water Project (SWP) contractors to help mitigate the impact of the NMFS BO on SWP
exports during April and May. An additional 500 cfs of capacity is permitted at Banks Pumping Plant
from July through September to export this water.

Phase 8 transfers
Phase 8 transfers are not included.
Short-term or Temporary Water Transfers

Short term or temporary transfers such as Sacramento Valley acquisitions conveyed through Banks PP
are not included.
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Specific Regulatory Assumptions
Upstream Reservoir Operations
Minimum flow below Lewiston Dam

The volume of the Trinity River instream flow requirement below Lewiston Dam ranges from 369 —
815 TAF/year, based on the Trinity EIS Preferred Alternative. The minimum flow volume is determined
based on the Trinity River water year classification. The flow schedules from the Trinity Sites Reservoir
Project were assumed for each water year type.

Trinity Lake End-of-September Minimum Storage

Based on the Trinity EIS Preferred Alternative, a minimum end-of-September carryover storage objective
of 600 TAF at Trinity Reservoir was assumed to help provide coldwater resource protection. This
objective may not be fully accomplished in extended drought periods.

Minimum flow below Whiskeytown Dam

Whiskeytown Dam is operated to meet the downstream water rights in the Clear Creek and 1963
Reclamation Proposal to USFWS and National Park Service (NPS). It is also operated to meet the
predetermined CVPIA 3406(b)(2) flows, and the flow requirements identified under NMFS BO Action
1.1.1.

Shasta Lake End-of-September Minimum Storage

Shasta Lake is operated such that the end-of-September carryover storage is 1900 TAF in non-critically
dry years per the NMFS 2004 Winter-run Biological Opinion.

2009 NMFS BO Action 1.2.1 requires certain storage to be met at certain percentile of all years. A post-
process of operations is used to determine whether or not these requirements are met.

Minimum flow below Keswick Dam

Keswick Dam is operated to meet the release schedule under SWRCB WR 90-5, which maintains

3,250 cfs in the Sacramento River. It is also operated to meet predetermined CVPIA 3406({b)(2) flows.
NMFS BO Action 1.2.2 includes actions that call for minimum flows to protect temperatures.

Flow Objective for Navigation at Wilkins Slough

NMFS BO Action 1.4 requires that to conserve cold water pool in Shasta Lake, Wilkins Slough is operated
at a flow ranging from 3,500 cfs to 5,000 cfs based on the CVP water supply condition.

Minimum flow below Thermalito Diversion Dam

Thermalito diversion dam is operated to meet a minimum flow requirement of 700 cfs or 800 cfs in the
Feather River low flow channel based on the 2006 Oroville Relicensing Settlement Agreement.
Minimum flow below Thermalito Afterbay Outlet

1983 DWR — DFG Agreement requires a minimum flow in the Feather River below Thermalito Afterbay
Outlet to be between 750 cfs and 1,700 cfs, depending on the Oroville storage condition and the
forecasted Feather River runoff condition.

Flow at Mouth of the Feather River

During the Feather River Service Area (FRSA) diversion season from April through September, a
minimum flow of 2,800 cfs is maintained at the mouth of the Feather River depending on Lake Oroville
inflow and FRSA allocation.
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Minimum flow below Nimbus Dam

Nimbus Dam is operated to meet a minimum flow requirement based on the American River Flow
Management under the NMFS BO Action I1.1. Minimum release requirements range from 800 to 2,000
cfs based on a sequence of seasonal indices and adjustments.

American River Minimum flow at H Street Bridge

The minimum allowable flows in the Lower American River are defined by SWRCB Decision 893 (D-893)
which states that, in the interest of fish conservation, releases should not ordinarily fall below 250 cfs
between January 1 and September 15 or below 500 cfs at other times.

Minimum flow near Rio Vista

The minimum flow required on the Sacramento River at Rio Vista under the WQCP, SWRCB D-1641 is
included. During September through December months, the flow requirement ranges from 3,000 cfs to
4,500 cfs, depending on the month and D-1641 40-30-30 index water year type.

Delta Outflow Index (Flow and Salinity)
SWRCB D-1641:

All flow based Delta outflow requirements per SWRCB D-1641 are included in the DCR 2015 simulation.
Similarly, for the February through June period X2 standard is included.

USFWS BO (December, 2008) Action 4:

USFWS BO Action 4 requires additional Delta outflow to manage X2 in the fall months following the wet
and above normal years to maintain average X2 for September and October no greater {more eastward)
than 74 kilometers in the fall following wet years and 81 kilometers in the fall following above normal
years.

Combined Old and Middle River Flows

USFWS BO restricts south Delta pumping to preserve certain OMR flows in three of its Actions: Action 1
to protect pre-spawning adult Delta smelt from entrainment during the first flush, Action 2 to protect
pre-spawning adults from entrainment and from adverse hydrodynamic conditions, and Action 3 to
protect larval Delta smelt from entrainment. CALSIM Il simulates these actions to a limited extent.

Brief description of USFWS BO Actions 1-3 implementations in CALSIM is as follows: Action 1 is onset
based on a turbidity trigger that takes place during or after December. This action requires limit on
exports so that the average daily OMR flow is no more negative than -2,000 cfs for a total duration of
14 days, with a 5-day running average no more negative than 2,500 cfs (within 25 percent of the
monthly criteria). Action 1 ends after 14 days of duration or when Action 3 is triggered based on a
temperature criterion. Action 2 starts immediately after Action 1 and requires range of net daily OMR
flows to be no more negative than -1,250 to -5,000 cfs (with a 5-day running average within 25 percent
of the monthly criteria). The Action continues until Action 3 is triggered. Action 3 also requires net daily
OMR flow to be no more negative than -1,250 to -5,000 cfs based on a 14 day running average {with a
simultaneous 5-day running average within 25 percent). Although the range is similar to Action 2, the
Action implementation is different. Action 3 continues until June 30 or when water temperature reaches
a certain threshold.

NMFS BO Action 4.2.3 requires OMR flow management to protect emigrating juvenile winter-run,
yearling spring-run, and Central Valley steelhead within the lower Sacramento and San Joaquin rivers
from entrainment into south Delta channels and at the export facilities in the south Delta. This action
requires reducing exports from January 1 through June 15 to limit negative OMR flows to -2,500
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to -5,000 cfs. CALSIM Il assumes OMR flows required in NMFS BO are covered by OMR flow
requirements developed for actions 1 through 3 of the USFWS BO.

South Delta Export-San Joaquin River Inflow Ratio

NMFS BO Action 4.2.1 requires exports to be capped at a certain fraction of San Joaquin River flow at
Vernalis during April and May while maintaining a health and safety pumping of 1,500 cfs. This export
constraint is included.

Exports at the South Delta Intakes

Exports at Jones and Banks Pumping Plant are restricted to their permitted capacities per SWRCB
D-1641 requirements. In addition, the south Delta exports are subjected Vernalis flow based export
limits during April and May as required Action 4.2.1. Additional 500 cfs pumping is allowed to reduce
impact of NMFS BO Action 4.2.1 on SWP during July through September period.

D-1641 1:1 CVP/SWP export limit based on the Vernalis flow from April 15 — May 15, is also included.

Under D-1641 the combined export of the CVP Tracy Pumping Plant and SWP Banks Pumping Plant is
limited to a percentage of Delta inflow. The percentages range from 35% to 45% during February
depending on the January eight river index and 35% during March through June months. For rest of the
months 65% of the Delta inflow is allowed to be exported.

Delta Water Quality

The DCR 2015 simulation includes compliance with the SWRCB D-1641 salinity requirements. However,
not all salinity requirements are included as CALSIM Il is not capable of predicting salinities in the Delta.
Instead, empirically based equations and models are used to relate interior salinity conditions with the
flow conditions. DWR’s Artificial Neural Network (ANN) trained for salinity is used to predict and
interpret salinity conditions at Emmaton, Jersey Point, Rock Slough and Collinsville stations. Emmaton
and Jersey Point standards are for protecting water quality conditions for agricultural use in the western
Delta and they are in effect from April 1% to August 15" The EC requirement at Emmaton varies from
0.45 mmhos/cm to 2.78 mmhos/cm, depending on the water year type. The EC requirement at Jersey
Point varies from 0.45 mmhos/cm to 2.20 mmhos/cm, depending on the water year type. Rock Slough
standard of 250 mg/L chloride is for protecting water quality conditions for M&I use for water through
the Contra Costa Canal. It is a year-round standard. D-1641 also requires a certain number of daysin a
year with chloride concentration less than 150 mg/L. The number of days required is dependent upon
the water year type. A pre-processed fixed number of days is used as input to CALSIM Il to comply with
150 mg/L chloride standard at Rock Slough. Collinsville standard is applied during October through May
months to protect the water quality conditions for the migrating fish species, and it varies between
12.5 mmhos/cm in May and 19.0 mmhos/cm in October.

Operations Criteria
Delta Cross Channel Gate Operations

SWRCB D-1641 DCC standards provide for closure of the DCC gates for fisheries protection at certain
times of the year. From November through January, the DCC may be closed for up to 45 days for fishery
protection purposes. From February 1 through May 20, the gates are closed for fishery protection
purposes. The gates may also be closed for 14 days for fishery protection purposes during the May 21
through June 15 time period. Reclamation determines the timing and duration of the closures after
discussion with USFWS, DFG, and NMFS.

NMFS BO Action 4.1.2 requires gates to be operated as described in the BO based on presence of
salmonids and water quality from October 1 through December 14; and gates to be closed from
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December 15 to January 31, except short-term operations to maintain water quality. CALSIM Il includes
NMFS BO DCC gate operations in addition to the D-1641 gate operations. When the daily flows in the
Sacramento River at Wilkins Slough exceeds 7,500 cfs {flow assumed to flush salmon into the Delta),
DCC is closed for a certain number of days per month.

Allocation Decisions

CALSIM Il includes allocation logic for determining deliveries to north-of-Delta and south-of-Delta CVP
and SWP contractors. The delivery logic uses runoff forecast information, which incorporates
uncertainty in the hydrology and standardized rule curves (i.e. Water Supply Index versus Demand Index
Curve). The rule curves relate forecasted water supplies to deliverable “demand,” and then use
deliverable “demand” to assign subsequent delivery levels to estimate the water available for delivery
and carryover storage. Updates of delivery levels occur monthly from January 1 through May 1 for the
SWP and March 1 through May 1 for the CVP as runoff forecasts become more certain. The south-of-
Delta SWP delivery is determined based on water supply parameters and operational constraints. The
CVP system wide delivery and south-of-Delta delivery are determined similarly upon water supply
parameters and operational constraints with specific consideration for export constraints.

San Luis Operations

CALSIM Il sets targets for San Luis storage each month that are dependent on the current South-of-Delta
allocation and upstream reservoir storage. When upstream reservoir storage is high, allocations and San
Luis fill targets are increased. During a prolonged drought when upstream storage is low, allocations and
fill targets are correspondingly low. The San Luis rule curve is managed to minimize situations in which
shortages may occur due to lack of storage or exports.

CALSIM Il Assumptions for WSIP 2030

The WSIP 2030 without project CALSIM Il model was provided by the CWC. The assumptions and
operating criteria are identical to DCR 2015 assumptions except for hydrologic inflows and sea level rise
due to climate change.

CALSIM Il Assumptions for WSIP 2070

The WSIP 2070 without project CALSIM Il model was provided by the CWC. The assumptions and
operating criteria are identical to DCR 2015 except for hydrologic inflows and sea level rise due to
climate change.

DSM2 Assumptions for Current Conditions

The Current Conditions DSM2 model was developed from the baseline WSIP 2030 study. The boundary
conditions and dispersion factors in the CWC model representing 2030 conditions were removed to
create the current conditions DSM2 study. Model input data from DWR’s Bay Delta Office Modeling
Support Branch Delta Modeling Section was incorporated to represent Current Conditions. All other
data used in the Current Conditions study is consistent with the CWC 2030 DSM2 model.

River Flows

For the Current Conditions (DCR 2015) DSM2 simulation, the river flows at the DSM2 boundaries are
based on the monthly flow time series from DWR CALSIM 1l DCR 2015 model results.

Tidal Boundary

The tidal boundary condition at Martinez is provided by an adjusted astronomical tide normalized for
sea level rise (Ateljevich and Yu, 2007).
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Water Quality
Martinez EC

Martinez EC boundary condition is estimated using the G-model based on the net Delta outflow
simulated in CALSIM Il and the pure astronomical tide (Ateljevich, 2001).

Vernalis EC

For the Current Condition DSM2 simulation, the Vernalis EC boundary condition is based on the monthly
San Joaquin EC time series estimated in the DWR DCR 2015 CALSIM Il model results.

Morphological Changes

No additional morphological changes were assumed as part of the Current Condition simulation. DSM2
model and grid developed as part of the 2009 recalibration effort (CH2M HILL, 2009) was used as part of
the modeling.

DSM2 Assumptions for WSIP 2030 and WSIP 2070

The WSIP Baseline DSM2 without project models for 2030 and 2070 conditions were provided by the
CWC.
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Table 1
CALSIM ll Model Assumptions

CALSIM Il Modeling Assumptions from DWR State Water Project Delivery Capability Report 2015

Planning Horizon 2015

Period of Simulation 82 years (1922-2003)

HYDROLOGY

Level of Development (land use) 2030 Level®

DEMANDS

North of Delta {excluding the American River)
Cvp Land-use based, full build-out of contract amounts®
SWP (FRSA) Land-use based, limited by contract amounts®’
Non-project Land-use based, limited by water rights and SWRCB Decisions for Existing

Facilities

Antioch Water Works Pre-1914 water right
Federal refuges Firm Level 2 water needs’

American River Basin

Water rights Year 2025, full water rights®

Ccvp Year 2025, full contracts, including Freeport Regional Water Project®

San Joaquin River Basin®

Friant Unit Limited by contract amounts, based on current allocation policy
Lower basin Land-use based, based on district level operations and constraints
Stanislaus River basin” Y Land-use based, based on New Melones Interim Operations Plan, up to full

CVP Contractor deliveries (155 TAF/yr) depending on New Melones Index

South of Delta

cvp Demand based on contract amounts’

Federal refuges Firm Level 2 water needs’

CCWD 195 TAF/yr CVP contract supply and water rights'’

swp * 1 Demand based on full Table A amounts (4.13 MAF/yr)

Article 56 Based on 2001-2008 contractor requests

Article 21 MWD demand up to 200 TAF/month (December-March) subject to

conveyance capacity, KCWA demand up to 180 TAF/month, and other
contractor demands up to 34 TAF/month, subject to conveyance capacity

North Bay Aqueduct 77 TAF/yr demand under SWP contracts, up to 43.7 cfs of excess flow
under Fairfield, Vacaville and Benicia Settlement Agreement

NOD Allocation Settlement Agreement terms for Napa and Solano 1
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| FACILITIES
System-wide —|_Existing facilities

Sacramento Valley
Shasta Lake Existing, 4,552 TAF capacity
Red Bluff Diversion Dam Diversion dam operated with gates out all year, NMFS BO (Jun 2009) Action

I.3.117;assume permanent facilities in place

Colusa Basin Existing conveyance and storage facilities
Lower American River Hodge criteria for diversion at Fairbairn
Upper American River PCWA American River pump station
Lower Sacramento River Freeport Regional Water Project
Fremont Weir Existing Weir

Delta Export Conveyance

SWP Banks Pumping Plant Physical capacity is 10,300 cfs, permitted capacity is 6,680 cfs in all months
(South Delta) and up to 8,500 cfs during Dec 15" - Mar 15™ depending on Vernalis flow
conditionsls; additional capacity of 500 cfs (up to 7,180 cfs) allowed Jul-Sep
for reducing impact of NMFS BO (Jun 2009) Action IV.2.1" on SWP*’

CVP C.W. “Bill” Jones Pumping Permit capacity is 4,600 cfs in all months (allowed for by the Delta-Mendota

Plant {formerly Tracy PP) Canal- California Aqueduct Intertie)

Upper Delta-Mendota Canal Exports limited to 4,200 cfs plus diversion upstream from DMC constriction
Capacity plus 400 cfs Delta-Mendota Canal-California Aqueduct Intertie

Los Vaqueros Reservoir Enlarged storage capacity (160 TAF), existing pump location, Alternate Intake

Project included™

San Joaquin River

Millerton Lake (Friant Dam) Existing, 520 TAF capacity
Lower San Joaquin River City of Stockton Delta Water Supply Project, 30 mgd capacity
South of Delta (CVP/SWP project facilities)
South Bay Aqueduct SBA rehabilitation, 430 cfs capacity from junction with California Aqueduct to

Alameda County FC&WSD Zone 7 point

California Aqueduct East Branch | Existing capacity

[EEGHLA‘TGRY STANDARDS

Trinity River
Minimum Flow below Lewiston Trinity EIS Preferred Alternative (369-815 TAF/yr)
Dam
Trinity Reservoir end-of- Trinity EIS Preferred Alternative (600 TAF/yr as able)

September minimum storage

FINAL R LEAF 1 5 C
BENEFIT CALCULATION, MONETIZATION, AND RESILIENCY A1 RTULL 2017 AUGUST
WSIP APPLICATION
30 9F g4

Draft_0026314



- -

Clear Creek
Minimum flow below Downstream water rights, 1963 Reclamation proposal to USFWS and NPS,
Whiskeytown Dam predetermined Central Valley Protection Improvement Act 3406(b)(2)

flows’®, and NMFS BO (Jun 2009) Action 1.1.1"

Upper Sacramento River

Shasta Lake end-of- NMFS 2004 Winter-run Biological Opinion {1,900 TAF in non-critical dry

September minimum years), and NMFS BO (Jun 2009) Action 1.2.1"

storage

Minimum flow below Keswick Flows for the SWRCB Water Rights Order 90-5, predetermined Central Valley

Dam Protection Improvement Act 3406(b)(2) flows, and NMFS BO (Jun 2009)
Action 1.2.2"

Feather River

Minimum flow below 2006 Settlement Agreement (700 / 800 cfs)
Thermalito Diversion Dam
Minimum flow below 1983 DWR, DFG agreement (750 — 1,700 cfs)
Thermalito Afterbay outlet

Yuba River

Minimum flow below Daguerre D-1644 Operations (Lower Yuba River Accord)14

Point Dam

American River

Minimum flow below Nimbus American River Flow Management as required by NMFS BO (Jun 2009)
Dam Action 11.1"

Minimum flow at H Street Bridge |SWRCB D-893

Lower Sacramento River

Minimum flow near Rio Vista SWRCB D-1641

Mokelumne River

Minimum flow below Federal Energy Regulatory Commission 2916—02912, 1996 (Joint Settlement
Camanche Dam Agreement) (100 — 325 cfs)

Minimum flow below Federal Energy Regulatory Commission 2916-029, 1996 (Joint Settlement
Woodbridge Diversion Dam Agreement) (25 — 300 cfs)

Stanislaus River

Minimum flow below Goodwin 1987 Reclamation, DFG agreement, and flows required for NMFS BO (Jun
Dam 2009) Action I11.1.2 and I11.1.3"

Minimum dissolved oxygen SWRCB D-1422
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Merced River

Minimum flow below Davis-Grunsky (180 — 220 cfs, Nov — Mar), and Cowell Agreement
Crocker- Huffman
Diversion Dam

Minimum flow at Shaffer Bridge |Federal Energy Regulatory Commission 2179 (25 — 100 cfs)

Tuolumne River

Minimum flow at Lagrange Bridge | Federal Energy Regulatory Commission 2299-024, 1995 (Settlement
Agreement) (94 — 301 TAF/yr)

Updated Tuolumne River New Don Pedro operations

San Joaquin River

San Joaquin River below Full San Joaquin River Restoration flows
Friant Dam/Mendota Pool
Maximum salinity near Vernalis |SWRCB D-1641

Minimum flow near Vernalis SWRCB D1641. VAMP is turned off since the San Joaquin River Agreement

has expired.'® NMFS BO (Jun 2009) Action IV.2.1 Phase Il flows not provided
due to lack of agreement for purchasing water

Sacramento-San Joaquin Delta

Delta Outflow Index (flow SWRCB D-1641 and FWS BO (Dec 2008) Action 4"

and salinity)

Delta Cross Channel gate SWRCB D-1641 with additional days closed from Oct 1-Jan 31 based on
operation NMFS BO (Jun 2009) Action IV.1.2" (closed during flushing flows from Oct 1-

Dec 14 unless adverse water quality conditions)
South Delta exports (Jones PP SWRCB D-1641 export limits as required by NMFS BO (June 2009} Action

and Banks PP) IV.2.1 Phase II' (additional 500 cfs allowed for Jul-Sep for reducing impact
on SWP)*
Combined Flow in Old and FWS BO (Dec 2008) Actions 1-3 and NMFS BO (Jun 2009) Action 1v.2.3"

Middle River (OMR}
E?’ERATQQNS CRITERIA: RIVER-SPECIFIC

Upper Sacramento River

Flow objective for navigation NMFS BO {Jun 2009) Action 1.4"; 3,250 — 5,000 cfs based on CVP water
(Wilkins Slough) supply condition
American River
Folsom Dam flood control tVariable 400/670 flood control diagram {(without outlet modifications)
Feather River
Flow at mouth of Feather Maintain the DFG/DWR flow target of 2,800 cfs for Apr - Sep dependent on
River (above Verona) Oroville inflow and FRSA allocation

Stanislaus River

Flow below Goodwin Dam Revised Operations Plan and NMFS BO (Jun 2009) Action I11.1.2 and 111.1.3"
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San Joaquin River

"

Salinity at Vernalis

_lGrassIands Bypass Project (full implementation)

| OPERATIONS CRITERIA: SYSTEMWIDE

CVP Water Allocation

CVP settlement and exchange

100% (75% in Shasta critical years)

CVP refuges

100% (75% in Shasta critical years)

CVP agriculture

100% - 0% based on supply. South-of-Delta allocations are additionally
limited due to D-1641, FWS BO (Dec 2008), and NMFS BO (Jun 2009) export

s 17
restrictions

CVP municipal & industrial

100% - 50% based on supply. South-of-Delta allocations are additionally
limited due to D-1641, FWS BO (Dec 2008), and NMFS BO (Jun 2009) export

P 17
restrictions

SWP Water Allocation

North of Delta (FRSA)

Contract-specific

NOD Allocation Settlement Agreement terms for Butte and Yuba r

South of Delta (including North
Bay Aqueduct)

Based on supply; equal prioritization between Ag and M&I based on
Monterey Agreement; allocations are limited due to D-1641, FWS BO (Dec
2008), and NMFS BO (Jun 2009) export restrictions’’

NOD Allocation Settlement Agreement terms for Napa and Solano r

CVP/SWP Coordinated Operations

Sharing of responsibility for in-
basin use

1986 Coordinated Operations Agreement (FRWP and EBMUD 2/3 of the
North Bay Aqueduct diversions are considered as Delta export, 1/3 of the
North Bay Aqueduct diversion is considered as in-basin use)

Sharing of surplus flows

1986 Coordinated Operations Agreement

Sharing of restricted export
capacity for project-specific
priority pumping

Equal sharing of export capacity under SWRCB D-1641, FWS BO (Dec 2008),
and NMFS BO (Jun 2009) export restrictions”’

Water transfers

Acquisitions by SWP contractors are wheeled at priority in Banks Pumping
Plant over non-SWP users; LYRA included for SWP contractors™

Sharing of export capacity for
lesser priority and wheeling-
related pumping

Cross Valley Canal wheeling (max of 128 TAF/yr}, CALFED ROD defined Joint
Point of Diversion (JPOD)

San Luis Reservoir

San Luis Reservoir is allowed to operate to a minimum storage of 100 TAF

CVPIA 3406(b)(2)

Policy decision

Per May 2003 Department of Interior decision

Allocation 800 TAF/yr, 700 TAF/yr in 40-30-30 dry years, and 600 TAF/yr in 40-30-30
critical years
Actions Pre-determined non-discretionary FWS BO (Dec 2008) upstream fish flow

objectives (Oct-Jan) for Clear Creek and Keswick Dam, non-discretionary
NMFS BO
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{Jun 2009) actions for the American and Stanislaus Rivers, and NMFS BO (Jun
17

2009) actions leading to export restrictions

. . 17
Accounting adjustments No discretion assumed under FWS BO (Dec 2008) and NMFS BO (Jun 2009) ,

no accounting

WATER MANAGEMENT ACTIONS
Water Transfer Supplies (long term programs)

19 17
Lower Yuba River Accord Yuba River acquisitions for reducing impact of NMFS BO export restrictions
on SWP
Phase 8 None
Water Transfers (short term or temporary programs)
Sacramento Valley Post analysis of available capacity
acquisitions conveyed
21
through Banks PP

Notes:
1 These assumptions have been developed under the direction of the Department of Water Resources and Bureau of
Reclamation management team for the BDCP HCP and EIR/EIS. Additional modifications were made by Reclamation for

its October 2014 NEPA NAA baselines and by DWR for the 2015 DCR.

2 The Sacramento Valley hydrology used in the Existing Condition CALSIM Il model reflects 2020 land-use assumptions
associated with Bulletin 160-98. The San Joaquin Valley hydrology reflects draft 2030 land-use assumptions developed by

Reclamation to support Reclamation studies.

3 CVP contract amounts have been reviewed and updated according to existing and amended contracts, as appropriate.
Assumptions regarding CVP agricultural and M&I service contracts and Settlement Contract amounts are documented
in the Delivery Specifications attachments to the BDCP CALSIM assumptions document.

4 SWP contract amounts have been updated as appropriate based on recent Table A transfers/agreements. Assumptions
regarding SWP agricultural and M&I contract amounts are documented in the Delivery Specifications attachments to

the BDCP CALSIM assumptions document.

& Water needs for Federal refuges have been reviewed and updated, as appropriate. Assumptions regarding firm Level 2
refuge water needs are documented in the Delivery Specifications attachments to the BDCP CALSIM assumptions

document. Refuge Level 4 (and incremental Level 4) water is notincluded.

6 Assumptions regarding American River water rights and CVP contracts are documented in the Delivery Specifications
attachments to the BDCP CALSIM assumptions document. The Sacramento Area Water Forum agreement, its dry year
diversion reductions, Middle Fork Project operations and “mitigation” water is not included.

7 Demand for rice straw decomposition water from Thermalito Afterbay was added to the model and updated to reflect
historical diversion from Thermalito in the October through January period.

8 The new CALSIM |l representation of the San Joaquin River has been included in this model package (CALSIM |l San
Joaquin River Model, Reclamation, 2005). Updates to the San Joaquin River have been included since the preliminary
model release in August 2005. The model reflects the difficulties of on-going groundwater overdraft problems. The 2030
level of development representation of the San Joaquin River Basin does not make any attempt to offer solutions to
groundwater overdraft problems. In addition, a dynamic groundwater simulation is not yet developed for the San
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Joaquin River Valley. Groundwater extraction/ recharge and stream-groundwater interaction are static assumptions and
may not accurately reflect a response to simulated actions. These limitations should be considered in the analysis of
result

2 The CALSIM Il model representation for the Stanislaus River does not necessarily represent Reclamation’s current or

future operational policies. A suitable plan for supporting flows has not been developed for NMFS BO (Jun 2009) Action
.1.3.

10 The actual amount diverted is reduced because of supplies from the Los Vaqueros project. The existing Los Vaqueros

storage capacity is 100 TAF, and future storage capacity is 160 TAF. Associated water rights for Delta excess flows are
included.

1n Under DCR 2015 and the Future No Action baseline, it is assumed that SWP Contractors can take delivery of all Table A

allocations and Article 21 supplies. Article 56 provisions are assumed and allow for SWP Contractors to manage storage
and delivery conditions such that full Table A allocations can be delivered. Article 21 deliveries are limited in wet years
under the assumption that demand is decreased in these conditions. Article 21 deliveries for the NBA are dependent on
excess conditions only, all other Article 21 deliveries also require that San Luis Reservoir be at capacity and that Banks
PP and the California Aqueduct have available capacity to divert from the Delta for direct delivery.

12 Mokelumne River flows reflect EBMUD supplies associated with the Freeport Regional Water Project.

13 The CCWD Alternate Intake Project, an intake at Victoria Canal, which operates as an alternate Delta diversion for Los

Vaqueros Reservoir.

14 D-1644 and the Lower Yuba River Accord are assumed to be implemented for Existing baselines. The Yuba River is not

dynamically modeled in CALSIM II. Yuba River hydrology and availability of water acquisitions under the Lower Yuba
River Accord are based on modeling performed and provided by the Lower Yuba River Accord EIS/EIR study team.

15 This includes draft logic for the updated Allocation Settlement Agreement for four NOD contractors: Butte, Yuba, Napa
and Solano.

6 It is assumed that D-1641 requirements will be in place in 2030, and VAMP is turned off.

7 In cooperation with Reclamation, National Marine Fisheries Service, Fish and Wildlife Service, and CA Department of

Fish and Game, the CA Department of Water Resources has developed assumptions for implementation of the FWS BO
th th
{Dec 15 2008) and NMFS BO {June 4 2009) in CALSIM 11,

18 Current ACOE permit for Banks PP allows for an average diversion rate of 6,680 cfs in all months. Diversion rate can

increase up to 1/3 of the rate of San Joaquin River flow at Vernalis during Dec 15th — Mar 15th up to a maximum
diversion of 8,500 cfs, if Vernalis flow exceeds 1,000 cfs.

19 Acquisitions of Component 1 water under the Lower Yuba River Accord, and use of 500 cfs dedicated capacity at Banks
PP during Jul-Sep, are assumed to be used to reduce as much of the impact of the Apr-May Delta export actions on SWP
contractors as possible.

20Delta actions, under USFWS discretionary use of CVPIA 3406(b)(2) allocations, are no longer dynamically operated and

accounted for in the CALSIM |l model. The Combined Old and Middle River Flow and Delta Export restrictions under the
th th
FWS BO (Dec 15 2008) and the NMFS BO (June 4 2009) severely limit any discretion that would have been otherwise

assumed in selecting Delta actions under the CVPIA 3406(b){2) accounting criteria. Therefore, it is anticipated that
CVPIA 3406(b)(2) account availability for upstream river flows below Whiskeytown, Keswick and Nimbus Dams would
be very limited. It appears the integration of BO RPA actions will likely exceed the 3406(b)(2) allocation in all water year
types. For these baseline simulations, upstream flows on the Clear Creek and Sacramento River are pre-determined
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based on CVPIA 3406{b){2) based operations from the Aug 2008 BA Study 7.0 and Study 8.0 for Existing and Future No
Action baselines respectively. The procedures for dynamic operation and accounting of CVPIA 3406(b){2) are not
included in the CALSIM Hl model.

21 Only acquisitions of Lower Yuba River Accord Component 1 water are included.
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HEC5Q Modeling for the Sites Reservoir Project
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Development of WSIP Climate Scenarios for Use in
HEC5Q

The section describes the updates to HEC5Q that were necessary for performing temperature benefits
analysis to support the Water Storage Investment Program (WSIP) application.

Background
HEC5Q Model Background and Limitations

Over the last 15 years, the US Bureau of Reclamation (Reclamation) has developed applications of the
US Army Corps of Engineers HEC5Q model for evaluation of water temperatures on the Sacramento
River, American River, and Stanislaus Rivers. Reclamation made substantial revisions to these models for
use in their NEPA EIS analysis of the Coordinate Long-Term Operations of the Central Valley Project and
State Water Project (LTO EIS) (Reclamation, 2015). The HEC5Q model was designed to work with the
model results of the caALsIM Il model and was calibrated for historical meteorological conditions. For the
LTO EIS analysis, procedures were established to incorporate operational assumptions related to
selective withdrawal features at Shasta Lake (temperature control device). HEC5Q is listed in Table 4-14
of the WSIP Technical Reference document as one of the applicable water quality models that can be
used to quantify physical changes in water temperatures.

The regulations for the WSIP require that the models used in the evaluation of the Project incorporate
changes associated with the WSIP 2030 and 2070 climate conditions. This required establishing Without
Project versions of the HEC5Q models that reflected the change in temperatures associated with the
WSIP 2030 and 2070 climate conditions. The LTO EIS HEC5Q model for the Sacramento River was
modified to adjust for increases in temperature associated with each climate condition. Further, the
operational assumptions related to selective withdrawal features at Shasta Lake were adjusted to
consider the effects of each climate condition on the management of reservoir release temperatures
and the extent to which water temperature objectives could be achieved within the critical reaches
downstream of these reservoirs.

The HEC5Q models calculate the change over time in water temperatures in reservoirs and rivers based
on estimates of equilibrium water temperature and the rate at which heat exchange in the water will
change as it approaches equilibrium. These estimates are based on meteorological and environmental
information associate with the geographic location being studied. Based on temperature information
included in the WSIP statewide gridded monthly data products (CWC, 2016) model inputs for
equilibrium temperatures were adjusted for the WSIP climate scenarios.

In applying the HEC5Q models, water temperature objectives downstream of Shasta Lake are required
for the model to select what elevation to withdrawal releases from. The temperature of water varies
with depth in a reservoir depending on the degree to which the profile is stratified {due to temperature
and density variation). Warmer water is less dense than cooler water and will move to the top of the
reservoir. Much of the warming of a reservoir over the spring and early summer months comes from
solar radiation through the surface of the lake. To meet temperature objectives downstream of the
reservoir, water is selectively withdrawn at an elevation that provides water cool enough to meet the
downstream objective. The Shasta Lake schedule is varied each year of simulation based on reservoir
storage and inflow conditions and expected changes in water temperature that occur between the
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reservoirs and the objective locations in the rivers. Based on reiterative analysis, schedules of
temperature objectives are modified to reflect the effects of the WSIP climate conditions.

The HEC5Q model provides a projection of how the water temperature trends with changes in storage
and flows in the water resources system. The model does not provide a prediction of what future water
temperatures will be. This model is intended for use in comparative analysis and demonstration of
potential effects in the setting of hydrologic information considering historical variability and the effects
of climate change. It should be recognized that the HEC5Q model is a simplified and generalized
representation of complex hydrodynamic and thermodynamic processes in the riverine environment.
While the HEC5Q model can provide 6-hour to daily timestep information at any location within the
model domain, evaluation of the model results should consider the limitations of the information used
to calibrate the model and the inputs to the model for the specific conditions being evaluated. Because
the caLsim Il model results used are subject to specific location and monthly timestep limitations, care
must be used in drawing any conclusion from the HEC5Q model results that is finer in spatial and
temporal resolution than the CALSIM Il model used. Nevertheless, HEC5Q is the best available tool for
this evaluation of system effects related to the Project.

Approach
HEC5Q Changes

Updates were made to the Trinity-Sacramento River Reclamation HEC5Q models used for the
Coordinated Long-Term Operations of the Central Valley Project and State Water Project Environmental
Impact Study (LTO EIS) to support temperature modeling for the WSIP Application process. The
following changes were made to better simulate water temperatures at Current Conditions, and in the
2030 and 2070 climate scenarios developed by the California Water Commission (CWC) for the WSIP
Application process: 1) increasing the equilibrium temperatures based on the calculated increase in air
temperature for the WSIP 2030 and 2070 climate scenarios, and 2) adjusting the Shasta release
temperature schedule assumptions in the Trinity-Sacramento HEC5Q model.

Equilibrium Temperature Adjustment

Changes in climate can have a myriad of potential and unpredictable effects on water temperatures.
However, several studies indicate that increasing air temperatures result in increased water
temperatures, regardless of climate scenario (Webb and Walsh 2004, Cushing 1997, Isaak et al. 2012).
Since air temperatures are predicted to increase under the WSIP 2030 and 2070 climate scenarios, an
increase in water temperature is assumed.

With the limited data provided, equilibrium temperatures were increased based on the increased air
temperature in the WSIP 2030 and 2070 climate scenarios. This approach was supported with an
analysis between observed air temperature data from the Gerber and Nicolaus CIMIS stations and the
calculated equilibrium temperatures at those two stations. The equilibrium temperatures were
developed as part of the Sacramento River Water Quality Extension effort conducted by Reclamation
(Smith et al. 2013). The period of record of the observed air temperature data was 01Jan2001 to
31Dec2011. The observed air temperature was averaged by month and then plotted against the
calculated current climate equilibrium temperature as shown in Figures 1 and 2. Two linear regressions
were performed on the data, one regression for the fall and winter months (October-March) and one
regression for the spring and summer months (April-September). Regressions at Gerber indicate a 1:1
ratio of air temperature to equilibrium temperature during fall and winter months and 1:0.8 ratio of air
temperature to equilibrium temperature in spring and summer months. Regressions at Nicolaus indicate
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a 1:1 ratio, year-round. The calculation of the climate adjusted equilibrium temperature, based on these
regressions, is described in the next section.
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Figure 1: Gerber CIMIS Station Monthly Average Observed Air Temperature vs. Monthly Average Calculated Equilibrium
Temperature
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Figure 2: Nicolaus CIMIS Station Monthly Average Observed Air Temperature vs. Monthly Average Calculated Equilibrium
Temperature

After performing the regressions to determine the seasonal adjustment factor, the following process
was used to calculate the climate scenario adjusted equilibrium temperatures. The WSIP climate
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scenario data was obtained from the CWC website (Water Commission 2016). The data comes in files
that correspond to grid cells with different latitude and longitudes. In order to perform the equilibrium
temperature adjustments, the latitude and longitude coordinates of the Gerber and Nicolaus California

Irrigation Management Information System (CIMIS) stations the meteorology data is based from were

obtained and then matched with the closest WSIP climate scenario grid cell (Table 1). The climate
scenario data that corresponded to that grid cell was then retrieved for the two CIMIS stations.

Table 1: CIMIS Station Latitude and Longitude coordinates and the corresponding WSIP grid cell coordinates

Station CIMIS WSIP
Latitude Longitude Latitude Longitude
Gerber 40.05 122.16 40.03125 122.15625
Nicolaus 38.87 121.55 38.84375 121.53125

After retrieving the data, the maximum and minimum monthly air temperatures (Tmax & Tmin) in the
WSIP climate scenario data were converted to Fahrenheit from Celsius to match the units of the HEC5Q
model. For each WSIP climate scenario, the average monthly air temperature (Tavg) was calculated by
averaging the maximum and minimum monthly air temperatures (Tmax + Tmin)/2. Then, the monthly
average temperature shifts from Current Climate to WSIP 2030 and 2070 were calculated by subtracting
the WSIP Current Climate Tavg from the 2030 Tavg and the 2070 Tavg, respectively. Gerber temperature
shifts for April to September were multiplied by 0.8 to reflect the equilibrium temperature ratio
described earlier. This difference was added to the existing HEC5Q Current Climate Equilibrium
Temperature time series (described earlier) to calculate the climate adjusted equilibrium temperature
for 2030 and 2070. Figures Al to A6 in Appendix A show the 2030 and 2070 temperature shifts for each
of the Gerber and Nicolaus CIMIS stations.

It should be noted that the WSIP Current Climate and the LTO EIS HEC5Q Current Climate are based on
different climate analyses that do not reflect the same set of assumptions. However, for the WSIP
climate updates, it was assumed that both represent the same current climate. In addition, the
California Department of Water Resources 2015 Delivery Capability Report (DCR 2015) CALSIM Il model
was used to analyze the benefits of Sites reservoir under current climate conditions. The WaterFix
HEC5Q Current Climate inputs are used for DCR 2015. See Figure 3 for a schematic of the climate
adjustment process and climate scenarios used. With project and without project refer to without or
with Sites Reservoir.
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California WaterFix WSIP Current WSIP 2030 WSIP 2070
Current Climate Climate Future Climate Future Climate

A 4
Air
Temperature

2030 and 2070
Air Temperature Shift from
WSIP Current Climate

A

Equilibrium 2030 and 2070
Temperature Equilibrium Adjustment
A \
DCR 2015 Without WSIP 2030 Without WSIP 2070 Without
and With Project and With Project and With Project

Figure 3: Climate scenarios and climate update process used fo update equilibrium temperature for the Sites Reservoir WSIP
Application.

Shasta Release Temperature Targeting Adjustments

The HEC5Q model simulates the Shasta Temperature Control Device (Shasta TCD) to manage
temperature downstream at the following four temperature compliance locations: Clear Creek at
Bonnyview Bridge, Balls Ferry, Jelly’s Ferry, and Bend Bridge. The Shasta TCD modeling code requires a
temperature release target for Shasta to operate to. These temperature target schedules are developed
as a series of annual temperature target schedules in a pre-processing spreadsheet tool for each
temperature compliance location. For the Sites WSIP Application, two adjustments were made to the
assumptions of the temperature target spreadsheet tool to demonstrate the Sacramento River
temperature benefits of the changed operations at Shasta due to the operational flexibility provided by
Sites Reservoir. These adjustments are described below.

Storage Tier Adjustments

For the Sites WSIP Application, the maximum of April and May end-of-month storage was used to
specify that year’s compliance location. This adjustment was made because End-of-May is greater than
End-of-April storage in some years. Allowing flexibility between End-of-April and End-of-May storage
gives a more complete picture of how much cold water pool is available for the temperature
management season than if just End-of-April storage was used as the indicator of available cold water
pool.
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Second, the storage tiers were adjusted due to the change in inflows and air temperatures in the WSIP
2030 and 2070 climate scenarios. The changes in climate variables requires a greater volume of water to
meet temperature compliance at the targeted compliance location {e.g. it will take more storage volume
to meet temperature compliance at Balls Ferry throughout the year).

An iterative approach was used to adjust the storage levels for both the WSIP 2030 and 2070 climate
scenarios. An initial HEC5Q run was completed that utilizes the Maximum End-of-April or May Shasta
Storage levels (see Table 2). After the run was completed, temperature outputs for the four compliance
locations were loaded into the spreadsheet along with Shasta storage data from CALSIM II. The average
of July and August temperature for each year of the 81 year period of record was calculated for each
compliance location. The average between July and August was used because it represents the two
months with the highest expected temperatures. The furthest downstream location that had a July-
August temperature below 56 degrees was the compliance location that was met for that year. For
example, if the July-August temperature is 54.5, 55, 55.8, and 56.2 for Bonnyview, Balls Ferry, Jellys
Ferry, and Bend Bridge respectively, then the compliance location that was met was Jellys Ferry, since it
is the most downstream location that is below 56 degrees. The compliance location based on the
Maximum End-of-April or May Shasta storage was also calculated. The number of years where the
compliance location was different between the July-August average temperature and the Maximum
End-of-April or May Shasta storage was tabulated. The Maximum End-of-April or May Shasta storage
levels were then adjusted until the smallest difference was achieved.

The Shasta temperature target schedules were then recomputed for each year and the HEC5Q model
was then rerun. The new temperature results at the compliance locations were loaded into the
spreadsheet and the same process of changing the Maximum End-of-April or May Shasta storage levels
was performed. The final Maximum End-of-April or May Shasta storage levels were settled upon after
the third iteration for the WSIP 2030 and WSIP 2070 climate scenarios, as shown in Table 2 below. The
values in the table show the maximum storage necessary for each compliance location.

Table 2: Adjusted End-of-April Shasta Storage Levels

Compliance Location Maximum End-of-April or May Shasta Storage
Current Conditions 2030 2070
Bend Bridge 9999 9999 9999
Jelly's Ferry 4425 4500 4500
Balls Ferry 4000 4300 4400
Below Clear Creek 3600 3600 4000
None 2000 2000 2000

Temperature Target Adjustments

A temperature schedule was developed for each temperature compliance location. These temperature
schedules are Shasta release temperatures that are calculated based on the amount of warming that
will occur between Shasta and the four compliance locations. The amount of warming that occurs was
calculated using an exceedance based approach. With the change in operations to Shasta with Sites
Reservoir in place, these exceedance percentages were adjusted in order to demonstrate the potential
amount of temperature benefit Sites Reservoir can provide. The June to October exceedance
percentages were lowered, which calculates a higher warming that occurs between Shasta and the
compliance locations for which Shasta has to adjust to by lowering its release temperature target.
Lowering the release temperature targets means Shasta uses more of the cold water pool that is
available. The exceedance percentages were adjusted to save cold water in the cold water pool for
August and September. See Table 3 for the June to September exceedance percentages used for the
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without project scenarios and the adjusted exceedance percentages used to characterize warming in the
river for the with-project scenarios in the Sites WSIP Application.

Table 3: June to October exceedance percentages used to characterize warming between Shasta and the temperature
compliance locations on the Sacramento River

Compliance Exceedance Percentages
Location June July August September
W/O Sites | W Sites W/O Sites W Sites | W/O Sites | W Sites W/O Sites W Sites
Clear Creek 75% 5% 50% 5% 15% 5% 5% 5%
Balls Ferry 75% 10% 50% 10% 15% 5% 5% 5%
Jellys Ferry 75% 15% 50% 15% 15% 5% 5% 5%
Bend Bridge 75% 25% 50% 25% 15% 5% 5% 5%

After setting the exceedance percentages, the HEC5Q model was run three times in order to settle in on
the Shasta release temperatures based on these new exceedances. This process was done for the three
climate scenarios. See Attachment B for the final Shasta Release temperature schedules for the three
climate scenarios.

Results

After making the necessary adjustments to the climate updates described above, the Without-Project
CALSIM Il models for each of the three climate scenarios provided by the California Water Commission
were run through the updated Trinity-Sacramento River HEC5Q models to quantify the river
temperatures on the Sacramento River under the Without Project condition. This established the river
temperature baselines for the three climate scenarios that river temperature benefits of the With-
Project conditions would be quantified from. Attachment D shows river temperature results on the
Sacramento River at Jellys Ferry. The results for both the Sacramento River show that river temperatures
increase between the Current Conditions climate, the WSIP 2030 climate scenario, and the WSIP 2070
climate scenario. There are two major factors for this change, the shift in equilibrium temperature based
on the increased air temperature and the change in operations based on the change in hydrologic
conditions between the climate scenarios.
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Attachment A - Equilibrinm Temperature Shifis
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This attachment shows the results of the equilibrium temperature shifts for the Gerber, and Nicolaus
CIMIS stations described in the Equilibrium Temperature Adjustment section.
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Figure A2: Nicolaus CIMIS station equilibrium temperature shifts for 2030 and 2070 climate scenarios.
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Attachment B - Shasta Release Temperature Schedules
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This attachment shows the final Shasta release temperature schedules that were developed for the
Sacramento River HEC5Q model for Current Conditions, WSIP 2030, and WSIP 2070 climate scenarios.

Table B1: Shasta Release Temperature Schedules for Current Conditions.

Max EO- Temperature (F) Schedules for Shasta Dam Release
. Apror This table is for temperature target with Percent Exceedances
Location May

Storage | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
0 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 52.0 | 51.6 | 51.2 | 49.9 | 55.0 | 56.2 | 56.4
None 2000 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 52.0 | 51.6 | 51.2 | 49.9 | 55.0 | 56.2 | 56.4

CCr]::l: 3600 |60.8 608|608 |536|53.6)|520|516|512 499 550|562 |564

Balls Ferry 4000 |60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 50.1 | 50.5 | 49.8 | 484 | 54.5 | 56.6 | 57.2
JellysFerry | 4425 | 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 47.9 | 48.8 | 48.2 | 46.7 | 54.1 | 56.9 | 58.0

BBr?;:e 9999 |60.8 |60.8 |60.8 |53.6|53.6 475|479 |47.0 455|537 |57.2|585

Table B2: Shasta Release Temperature Schedules for WSIP 2030.

Max EO- Temperature (F) Schedules for Shasta Dam Release
. Apror This table is for temperature target with Percent Exceedances
Location May

Storage | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
0 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 52.5 | 52.6 | 51.6 | 50.9 | 54.8 | 56.2 | 56.2
None 2000 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 52.5 | 526 | 51.6 | 50.9 | 54.8 | 56.2 | 56.2
g:rk 3600 |60.8 | 608|608 |536 536525526516 509 548 562|562
Balls Ferry 4300 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 50.2 | 50.9 | 496 | 489 | 54,1 | 56.7 | 57.5
Jellys Ferry 4500 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 48.4 | 493 | 48.0 | 47.2 | 53.5 | 57.1 | 58.4

BBriec;]gde 9999 |60.8 | 60.8|60.8 |53.6|53.6|47.7 488 |46.7 | 460 | 53.2|574 589

Table B3: Shasta Release Temperature Schedules for WSIP 2070.

Max EO- Temperature (F) Schedules for Shasta Dam Release
. Apror This table is for temperature target with Percent Exceedances
Location May

Storage | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
0 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 51.4 | 51.4 | 50.5 | 49.4 | 54.1 | 56.1 | 56.5
None 2000 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 51.4 | 514 | 505 | 494 | 541 | 56.1 | 56.5
CCrl::rk 4000 |60.8 |60.8|60.8 536|536 514|514 |505 /494|541 |56.1]|565

Balls Ferry 4400 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 50.0 | 50.4 | 48.8 | 47.8 | 53.4 | 56.5 | 57.6

Jellys Ferry 4500 60.8 | 60.8 | 60.8 | 53.6 | 53.6 | 48.4 | 49.0 | 46.8 | 45.9 | 52.8 | 56.8 | 58.6

BBr?:;e 9999 |60.8 |608 |60.8|53.6 536|477 |483 |455 444 524|572 |59.2
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Attachment € - Sacramento River at Jellys Ferry Without Project Climate Scenario
Temperature Comparisons
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Shasta Lake Storage (Beginning of Month) Keswick Dam Flow Jelly's Ferry Temperature
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Shasta Lake Storage (Beginning of Month) Keswick Dam Flow Jelly's Ferry Temperature

T R ———— e T 16000 B — ae
-
4000 14000 July - Flow » luly - Temperature
3500 12000 s e DCR 2015 Without Praject LTO
3000 - 4 i g
= 10000 g wsip 203 Without Project LTO
b 2500 o =80 ST 20RO WO Project [T
@ B e — e —— @
82000 ke g 58
& B 5 s ©
L e . T 3
{000 e DCR 2015 Without Praject LTO 4000 b T PER 2045 Without Project LTO £ o0
' ——— WSIP 2080 Without Project LTO ,, 20 —— WSIP 2030 Without Project LTO "
S500 . o X R E O000G : 54
& SWSIP 070 WHRROW Project (T T e WSIE 2070 Without Project LTO
0 o 57

%% 2% 40% G0 20% 100% 0% 20% 4% HO0% 20% 100% 0% 20% 4% H0% B0% 100%
1 69‘:}0 i ? G

August - Flo

August - Storage August - Temperature

““\“\\\\\“\
\N\\\‘“\\

88

14000 %y
e JOR 2015 Without Project LTO
WSIP 2030 Without Project LTO
WSIP 2070 Without Prajiect LTO

S O
o 12000

N
S

&4

62

650

4000 woee BUR 2015 Withowt Project LTG0

——WSIP 2080 Without Project LTO

s (8CR 2015 Without Project LTO
WSHR 2030 Without Project LTO

Temperature {(Degree F)

s

L

) St
““‘\‘\\u.w.u.

= WEIP 2070 Without Pralect LTO P 2070 Without Project LTO .
g & 54
{6 2050 40% 6% 20% 100% % 20% 403% B R0% 1009 0% 20% A% L% Sy

4500 16000
4000 b eptember - Storage

ber - Flow ptember - Temperature

S 14000 &5
e BN - " N .
3500 \\ \«\““\\\“\\ 13000 64 - R 2015 Without Prolect LTO
= SO00 &
3000 . WP 2030 Without Project LTO

w0000 . -

e SWSIP 2070 Without Projec
e R0 b bl WSIP 2070 Without Project LTO
a B BOOD o SN BEE N S
T L [ s WY S 2
& e OO0 PR T . . RO SR
SR 17y J T e N —

- DR 2015 Wit
— WP 2030 Without Project LTG

out Project LTC

4000 s DER FO15 Without Project LTO
WIS 2030 Without Project LT0 54

Temperature {Degres F)

500 2000 &
R ’1}}1 i ;:3 } C}?G \dh@!; grelbie p 5'{3}? [t s ET{} .................................. s“. ;q% Gip ? E}?{} “%(‘A 'ji h ot E} o H ar i TC}
8 iy - 52
%% 2% 40% 5% 0% 20% 4% H0% 20% 100% 0% 20% 4% H0%

FINAL
BENEFIT CALCULATION, MONETIZATION, AND RESILIENCY Al

1 VERBION
2017 AUGUST
WSIP APPLICATION

53 uF g4

Draft_0026337



Shasta Lake Storage (Beginning of Month) Keswick Dam Flow Jelly's Ferry Temperature
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SALMOD Salmon Modeling of the Sacramento

River
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SALMOD Salmon Modeling of the Sacramento River
for the Sites Reservoir Project

This attachment provides a summary of the SALMOD model used to simulate the annual production
potential for each run of Chinook salmon in the Sacramento River for the Sites Reservoir Water Storage
Investment Program Application. It includes a description of the SALMOD model and assumptions.

SALMOD Overview

SALMOD simulates the population dynamics of the freshwater life stages of anadromous Chinook
salmon. Model processes include spawning {egg deposition), egg and alevin development and growth,
mortality, and movement {(due to habitat limitation, freshets, and seasonal stimuli). Pre-smolts do not
graduate to the smolt stage within the model. Instead, they exit the study area and the population is
reinitialized with survey estimates of spawning adults each biological year. SALMOD is a spatially explicit
model in which habitat quality and carrying capacity are characterized by the hydraulic and thermal
properties of individual mesohabitats, which serve as spatial computational units in the model. SALMOD
is organized around events occurring during a biological year beginning with spawning and typically
concluding with fish that are physiologically “ready” (e.g., pre-smolts), swimming downstream toward
the ocean. It operates on a weekly timestep for one or more bioclogical years. Input variables

(e.g., streamflow, water temperature, number and distribution of adult spawners) are represented by
their weekly average values. SALMOD tracks a population of spatially distinct cohorts that originate as
eggs and grow from one life stage to another as a function of local water temperature. The biological
characteristics of fish within a cohort are the same. Fish cohorts are tracked by life stage and size class
within the spatial computational units. SALMOD uses the weekly averages of the daily flow outputs from
the CALSIM Il model and the daily temperature outputs from the Trinity-Sacramento HEC5Q model.

The 2008 Central Valley Project and State Water Project Operations Criteria and Plan Biological
Assessment (OCAP BA) Technical Appendix P {Reclamation, 2008) describes the SALMOD model in detail
including the development history, model formulation, input assumptions, use of outputs, and
limitations of the model.

SALMOD Assumptions for Returning Chinook Salmon Spawners

This section presents the assumptions used for returning Chinook salmon spawners used in SALMOD
modeling for evaluation of the alternatives. The Chinook salmon runs considered in SALMOD include
winter, spring, fall, and late fall.

Based on spatial distribution of surveyed redds on various segments of the Sacramento River, a
distribution of spawners is assumed for the reach segments in the SALMOD model. Assumptions of the
spawning distributions were based on average 2003-2014 redd survey data, provided by David
Swank at NMFS in April 2015.

The total number of returning adults assumed for each of the four runs is shown in Table 1. The
numbers of returning adults assumed for each run summarized in Table 1 are approximate maximums of
values assumed in recent applications of the SALMOD model. The ratios of spawning females to total
number of returning adults are also included in Table 1. References are unavailable for these ratios. The
fractional distribution of returning adults, for each reach segment, for each salmon run, are summarized
in Table 2. Each segment is identified by locations along the Sacramento River. Using the fractional
distribution of spawners shown in Table 2, the number of returning adults was apportioned to the reach
segments in the model.
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SALMOD modeled production potential is assumed to vary across alternatives and within each
alternative across each biological year according to variations in water temperatures, flows, and the
resultant habitat available for Chinook salmon. The assumed number and distribution of returning
female spawners is not varied by biclogical year. The high value was assumed for the number of
returning female spawners so as to describe the potential available habitat under a wide range of flow
and temperature conditions (value based on maximums of values assumed in recent applications of the
SALMOD model). Therefore, the SALMOD results are not intended to estimate a specific number of
Chinook salmon produced, but rather to provide an index of available habitat assuming that the number
of returning female spawners is not limited.

Table 1: Number of Returning Chinook Salmon Adults, and Ratio of Spawning Females to All Returning Adults, on the
Sacramento River

Ratio of Spawning Adults to Non-
Chinook Salmon Run Returning Adults (High Curve) spawning Adults
Winter 8,500 0.48
Spring 999 0.48
Fall 65,000 0.48
Late Fall 14,000 0.48

Table 2: Distribution of Returning Chinook Salmon Adults in Eight Spawning Segments of the Sacramento River

Cumulative Distance Fraction of Returning Chinook Salmon Adults (percentage)
from Keswick Dam
(meters) Location of Sacramento River Segment Winter-Run Spring-Run Fall-Run | Late Fall-Run
5791 Keswick Dam to Anderson- 45.10 12.83 19.50 71.30
Cottonwood Irrigation District (ACID)
Dam
9025 ACID Dam to Highway 44 Bridge 42.10 33.97 6.60 5.20
28810 Highway 44 Bridge to Airport Road 12.20 29.76 14.70 3.90
Bridge
41411 Airport Road Bridge to Balls Ferry 0.30 11.12 19.40 8.90
Bridge
49207 Balls Ferry Bridge to Battle Creek 0.10 7.41 12.50 5.90
56538 Battle Creek to Jellys Ferry 0.10 1.50 15.20 3.10
71413 Jellys Ferry Bridge to Bend Bridge 0.10 2.61 8.00 1.20
84828 Bend Bridge to just upstream of the 0.00 0.80 4.20 0.60
Red Bluff Diversion Dam

References

U.S. Bureau of Reclamation (Reclamation). 2008. 2008 Central Valley Project and State Water Project
Operations Criteria and Plan Biological Assessment. Technical Appendix P SALMOD Model. May
2008. U.S. Bureau of Reclamation, Mid-Pacific Region, Sacramento, California. Accessible at
htto:/ Swww ashr oov/mp//ovo/OCAP /sen8 docs/ Appendix Poodf
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Upper Sacramento River Daily River Flow and
Operations Modeling
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Upper Sacramento River Daily River Flow and
Operations Modeling

This attachment provides the summary of modeling performed to simulate daily flow and operations in
the reservoirs, rivers and other conveyance features that are part of the Central Valley Project (CVP) and
the Sites Reservoir Project (Project). It includes a description of the Upper Sacramento River Daily
Operations Model {USRDOM) and results used in the detailed evaluation of alternatives.

USRDOM Overview

USRDOM simulates daily flow and storage conditions in the upper Sacramento River including Trinity
basin, Sacramento River from Shasta Lake to Knights Landing and Colusa Basin including the Project
conveyance and storage features. USRDOM utilizes results from CALSIM 1l to evaluate the impacts of
changing diversion, in-basin use and Delta operations under projected conditions within current or
future regulatory and operational regimes. It couples the downstream monthly operational decisions in
CALSIM 1l to a simulation of the associated sub-monthly operational response at Lake Shasta depending
on the inflows. It is particularly useful in verifying the CALSIM I simulated river conditions and the
availability of excess flows to fill the Sites Reservoir under the capacity and operational constraints of
the three intakes at the Red Bluff, Hamilton City and Delevan locations.

Development of the USRDOM, calibration and verification, its use in planning simulations and its
application to the Sites Reservoir Project is documented in detail in the final USRDOM Development,
Calibration, and Application report prepared by CH2M HILL for Reclamation (CH2M HILL, 2011).

Objective

USRDOM is used in several ways as part of modeling of the operations of the Sites Reservoir Project. It
was used to test and finalize the CALSIM 1l operations for the Project alternatives. The main objective of
using USRDOM was to simulate daily flows to inform CALSIM Il (monthly) about the potential restrictions
on the diversions due to pulse flow conditions. It was also used to evaluate storage conditions in Lake
Shasta and Sites Reservoir, flow conditions on a daily-weekly time scale along the Sacramento River
from Keswick Dam to Knights Landing and in the Colusa Basin conveyance. The results from USRDOM
are used for input into temperature, biological and flow regime models to evaluate the Project.

Project Intake Operations Assumptions

This section briefly describes the key operational assumptions used in the USRDOM model for evaluating
the Project.

The operational assumptions governing the diversions at the three Project intakes, namely existing
Tehama Colusa Canal (TCC) Intake, Glenn Colusa Canal (GCC) Intake and the Delevan Pipeline Intake
include:

e Restrictions based on the available channel conveyance capacities at various locations along the TCC
and GCC. Further, restrictions based on the dedicated annual maintenance periods for TCC, GCC,
and Delevan pipeline.

e Restrictions based on meeting the specified bypass flow requirements downstream of each of the
three intakes. In addition, diversions are restricted based on the seasonal bypass flow requirements
specified for Sacramento River near Hood.
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e Restrictions based on the occurrence of pulse flows in the Sacramento River, which provide key
biological cues for the outmigrating juvenile winter-, spring-, fall, and late fall-run Chinook salmon,
as well as a portion of the steelhead juvenile fish. Therefore, diversions are restricted for up to one
pulse event recognized in each month of the October through May period. Bend Bridge flow was
used to identify pulse signals as part of the modeling.

Overview of the Planning Analysis

CALSIM Il simulates CVP and State Water Project (SWP) operations on a monthly timestep from WY
1922 through WY 2003. Therefore, for the USRDOM projected conditions simulation, the inputs are
taken from CALSIM Il for a consistent analysis. Because USRDOM requires inputs on a daily timestep, the
monthly inputs and outputs of the CALSIM Il model are downscaled to a daily timestep using the
CAL2DOM utility. CAL2DOM utility translates monthly CALSIM Il operations data to a daily time step. It
uses the inputs and outputs from CALSIM Il, USRDOM hydrology inputs, and other datasets to compute
inflows, diversions, and evaporation rates for using as inputs in the USRDOM.

Analysis of the Project

CALSIM 1l was the core model used to simulate Project operations. However, the assumptions related to
the intake operations require daily flow data in determining the diversions allowed at the intakes, in
turn affecting the system-wide operations. Since CALSIM 1l is a monthly timestep model, USRDOM
results were used to enforce the intake operations on a sub-monthly scale. Due to the complexity in the
intake operational rules, a spreadsheet tool was developed to implement the operational constraints
using the daily results from the USRDOM. Further, the models were iterated to ensure all the intake
operations assumptions were simulated accurately. Figure 1 shows the schematic of the modeling
process used to simulate Project operations.

In the first iteration, CALSIM Il and USRDOM models are simulated for the Project to determine the days
requiring the pulse protection. A draft CALSIM II simulation was run with all the physical, regulatory and
operational assumptions for the Project alternative. The results from this “draft” CALSIM Ii simulation
were used to run the USRDOM model. The USRDOM setup included Project assumptions consistent with
the draft CALSIM Il. Since this USRDOM run is used to estimate daily flows in the river to determine the
days requiring pulse protection, the diversions at the TCC, GCC, and Delevan intakes are restricted to
meet the agricultural demands and other local uses in Colusa Basin region. The CAL2DOM logic was
altered to estimate the diversions at the three intake locations without including the diversions for filling
Sites Reservoir in this USRDOM run (called as, draft USRDOM No Fills Run). The results from the draft
USRDOM No Fills run are used in a spreadsheet tool to determine the number of days under pulse
protection in each month, over the 82-year period.
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1. Draft CALSIM I and USRDOM Simulations for the Sites Reservoir Project to
determine days requiring “pulse protection”

2. Final CALSIM Il and USRDOM Simulations for the Project to
determine daily diversions for Sites Reservoir fill flows at TCC, GCC and
proposed new Delevan Pipeline intakes
p

3. Final USRDOM Simulation for the Project to provide daw
flow dota for temperature, biological and flow regime models

Figure 1 - Operations Modeling Process used for the Project Alternatives Evaluation

In the second iteration, the draft CALSIM 1l from the first iteration is re-run with the pulse protection
data, to simulate the final monthly operations for the Project. The goal of this iteration is to determine
the daily diversion amounts at the TCC, GCC, and Delevan pipeline intakes. Since the complexity involved
in simulating capacity and maintenance constraints, bypass flow requirements and pulse protection
restrictions simultaneously, the existing CAL2DOM logic to determine the daily diversions at the three
intakes is insufficient. Therefore, the results from the final CALSIM Il simulation are used to run another
USRDOM simulation without including the diversions needed to fill the Sites Reservoir at the three
intake locations {called as, final USRDOM No Fills Run). The purpose of this final USRDOM No Fills run is
to determine the daily flows in the Sacramento River at key control points. This data is used in a
spreadsheet tool to determine the daily diversions required to fill Sites Reservoir at the three intakes
while complying with all the operational rules.

The daily diversions for the Sites fills at the three intakes are determined in three steps in the
spreadsheet tool. In the first step the available diversion capacity is determined based on the capacity
and maintenance constraints described above. In addition, based on the daily USRDOM flow the
available flow to meet the monthly average diversion for fill {from CALSIM Il) is determined at each
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intake, while meeting the bypass flow requirements. If there are no pulse flow restrictions for a given
day, then the diversion at each intake is estimated as the minimum of available capacity and the
available flow for diversion.

If the total diversion volumes at each intake from the first step for each month are less than the amount
determined in CALSIM I, additional diversions needed to make up the difference are estimated in the
second step. In this step, the additional diversions are made up at any of the three intakes depending on
the available diversion capacity and the available flow for the diversion. First TCC intake is checked, then
the GCC intake and finally the Delevan pipeline intake for any available diversion capacity for each
month.

Based on the diversions from the second step, the months with volumes continue to be short of the
CALSIM Il values are flagged in the third and final step. These shortages are carried forward to the next
months in which the diversion capacity and the flow for the diversion are available. This carrying
forward of the shortages is only allowed in November through May months, which generally is the Sites
Reservoir filling period. The availability of the flow for the diversion is estimated as the Wilkins Slough
flow in excess of the minimum flow requirement at Knights Landing (estimated in CAL2DOM).

In this process, a few reasonable simplifying assumptions were made for modeling purposes, mainly
because CALSIM Il determines the diversions at the three intakes on a monthly timestep without
knowing the daily constraints due to the intake operations assumptions and the daily variability in the
unregulated flows. It is assumed that based on the available real-time monitoring, there is enough
flexibility in TCC, GCC, and Delevan pipeline operations and in the interoperability among the three
conveyance systems such that the diversions to fill Sites Reservoir can be made up through the
following:

e Diversions at any of the three intake locations while meeting all the intake operations assumptions
at each intake

e Diversions in any of the months during the fill season of November through May if usable diversion
capacity and divertible flow is available

In the third iteration a final USRDOM run is simulated using the final CALSIM |l results and the daily
diversions for fills from the final step of the spreadsheet tool. CAL2DOM is modified to combine the
diversions for the fills and the diversions for meeting local Colusa Basin demands to determine the total
daily diversions at each of the three intakes.

Limitations

In using the USRDOM results for the Sites Reservoir Project evaluation following limitations should be
noted:

The USRDOM calibration for Clear Creek flows below Whiskeytown Dam is significantly weaker than for
other flows in the Trinity and Sacramento River systems. It is recommended that the CALSIM Il model
alone be used as the basis for impact assessment on Clear Creek flows.

In the downscaling of CALSIM Il boundary condition flows for use in the USRDOM simulations, diversions
at Red Bluff, Hamilton City and the Delevan Pipeline (Project alternatives) are smoothed from monthly
to daily timestep. In this smoothing operation, in order to conserve volume and have a gradual change
in diversion flows (as opposed to sharp changes at monthly or other time scale boundaries), there are
some days in which diversions are represented in the model at flow rates that may exceed the
sustainable rate of the physical capacity of these facilities. It is recommended that any assessment of
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flows or other parameters linked to the peak flow rate of these diversions use monthly average values
rather than daily or other sub-monthly average values.

The CALSIM Il model is used to establish system operational conditions and USRDOM is used to interpret
these on a daily time-step; all residuals and inconsistencies between the CALSIM ll and USRDOM models
accumulate in storage facilities modeled, including Sites Reservoir; the Sites Reservoir storage in the
USRDOM sometimes exceeds physical capacity slightly due to this inconsistency between the models.

References

CH2M HILL. 2011. Final USRDOM Development, Calibration, and Application. Prepared for Bureau of
Reclamation, Mid-Pacific Region.
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Power Modeling of the Sites Reservoir Project
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Sites Reservoir Power Analysis — Planning Level
Assumptions and Modeling Approach

This section describes the planning level modeling approach to estimate power impacts of proposed
Sites Reservoir facilities.

Sites Reservoir Power Model Overview

The Sites Reservoir power analysis tool is a spreadsheet post-processor that evaluates power impacts of
flow scenarios from CALSIM Il operations studies. The tool estimates average annual energy generation
and use at proposed Sites Reservoir generation and pumping facilities, including existing facilities that
would be operated differently if Sites Reservoir is built. For generation facilities, the tool estimates
average annual energy generation and average annual peaking power capacity. For pumping facilities,
the tool estimates average annual power requirements. The tool also checks to determine whether off-
peak energy use targets are being met. Transmission losses are estimated for both pumping and
generation facilities.

In addition, the tool estimates the economic benefits and costs of power generation and use at the
proposed Sites Reservoir generation and pumping facilities.

Flow and storage levels used in the power analysis tool are taken from CALSIM 1l studies. The analysis
period is for 82 years, based on the projected level hydrologic and land use assumptions associated with
the CALSIM 1l analysis used.

Figure 1 shows pumping and power generation facilities that are included in the power analysis tool
(CALSIM Il output parameter names are included in the figure).

A total of five pumping facilities and three generation facilities are included in the analysis.
e Pumping facilities:
o Sacramento River diversion to Tehama-Colusa Canal (existing pumping facility)
o Sacramento River diversion to Glenn-Colusa Canal (existing pumping facility)

o Conveyance from Glenn-Colusa Canal Terminal Regulating Reservoir to Funks Reservoir
(proposed conveyance with pumping facilities)

o Conveyance from Sacramento River to Funks Reservoir (proposed conveyance with
pumping facilities)

o Conveyance from Funks Reservoir to Sites Reservoir {proposed conveyance with
pumping facilities)
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FIGURE 1
Facilities Included in the Sites Reservoir Power Analysis
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Generation facilities:

o Conveyance from Sites Reservoir to Funks Reservoir {proposed conveyance with power
generation facilities)

o Conveyance from Funks Reservoir to the Sacramento River {proposed conveyance with
power generation facilities)

o Conveyance from Funks Reservoir to Glenn-Colusa Canal Terminal Regulating Reservoir
(proposed conveyance with power generation facilities)

Approach

This section documents the approach that is used to estimate energy use, generation, peaking power
capacity, and transmission losses.

Energy Use at Pumping Facilities

The approach used to estimate energy use at pumping facilities assumes that pumping plant energy use
is a function of flow and total head. Energy use is estimated using the following equation:

Energy Use (MWh) =

~ A
07457 w6y 4 05 MW, Wby WS W14 adi iy Qﬁ &
hp fi*3 1000kW Ib*ft  month n

550 —~—
s

The tool also estimates whether user-defined off-peak energy use targets can be met. For example, if it
is desired that 90% of required pumping energy use during a particular month occur during off-peak
hours, the tool determines whether this is feasible given power and flow capacity limits.

Energy Generation

The approach used to estimate energy generation at power facilities assumes that power plant
generation is a function of flow and total head. Energy generation is estimated using the following
equation:

Energy Generation (MWh) =

074575 s 4 105 s _IMW_,

hp fir3 1000kW

lhp . hrs ft’\3
Ib* fi t month Fir+head()*Q

M

550

Power Capacity

The approach used to estimate power capacity assumes that peak capacity is a function of total head
and average power plant flow. Power capacity is estimated using the following equation:

Power Capacity (MW) =
0.7457 W 2.4 105 5 1MW WDy s pead(fi)*
hp Jir3 1000kW 55 % i
s
A
Avg.power plant flow rate(ﬁ 3)
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The above approach may underestimate peak power capacity. The approach uses average monthly
power plant flows, while generation facilities may release at levels considerable higher than average
monthly flows during peak demand periods. This approach should be revised if the use of average
monthly flows is determined to be too conservative.

Transmission Losses

Transmission losses are estimated to estimate energy use and generation at load center. Transmission
losses are estimated as a percentage of energy use or generation.

Economic Benefits and Costs

The economic benefits and costs of power generation and use at each facility is estimated using year
2025 forecasted monthly on-peak and off-peak power prices for Northern California.

Assumptions

Tables 1-A through 1-E list assumptions that are used to estimate energy use and transmission losses at
proposed Sites Reservoir pumping facilities.

Tables 2-A through 2-C list assumptions that are used to estimate energy generation, power capacity,
and transmission losses at proposed Sites Reservoir generation facilities.

Table 3 shows the 2025 forecasted on-peak and off-peak power prices that are used to estimate
economic costs and benefits.
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TABLE 1-A

Assumptions for Tehama-Colusa Canal Diversion Pumping Facility

Plant Characteristics Units Modellr)g Basis for Assumption
Assumptions
Fish Passage Improvement Project at the Red Bluff Diversion Dam:
Mava Plant cfs 2,000 ment Report, November 2009, CH2M HILL
iency a8%
Transmission Losses 2%

12

Discussion with DWR staff, 2/8/07

if Pumping Plant and

12008 - Contract
rmed Drawings US! ‘

TABLE 1-B
Assumptions for Pumping from GC Canal Terminal Regulating Reservoir (TRR) to Funks Reservoir
Plant Characteristics Units A Modellr]g Basis for Assumption
ssumptions
cf: 1,800 From pg 17 of DWR Conveyance Report
5 -
900
0003
12
14,400 cndix D of DWR Conveyance
82% team meeting
2%
M1is
203 Assumes Funks WS is constant; from pg 6 of Appurtenant Facilities
report
1968 ibility Study (DWR, Sep 2010}
TABLE 1-C
Assumptions for Pumping from Sacramento River to Funks Reservoir
Plant Characteristics Units A Modellr)g Basis for Assumption
ssumptions

Max Q Plant cfs 2,000

1 Pipes/Pumps 2
Max Q Pipe 1,000
ghness 0003

Diameter
Length

Efficiency
Off-lon-p
Transmission Losses
Elevation 1 |

Elevation 2

Discussion with DWR staff, 2/8/07
Discussion
Discussion with DWR staff, 2/8/07

From pg 16 of DWR Conveyance Report
rom pg 9 of DWR Conveyance Repol
March 15, 2011 project team meeting

Discussion with DWR staff, 2/8/07
rom Sac Rating Curve |

Assumes Funks WS is constant; from pg 6 of Appurtenant Faciliﬁes
report

Table A NO

lity Study (DWR. Sep 2010)
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TABLE 1-D
Assumptions for Pumping from Funks Reservoir to Sites Reservoir

Modeling
Assumptions

Plant Characteristics Units Basis for Assumption

1 From DWR Appurtenant Facilities report
5800 March 15 2
0.003
00002

ft 30 From Appendix A (pg 23) of DWR Appurtenant Facilities report
Figures 4-1 & 4.2 of DW '

Off-/on-peak objective

mission Losses staff, 2/8/07
Elevation 1 it 203 Assumes Funks WS is constant; from pg 6 of Appurtenant Facilities
report
ation 2 From Sites acity curve
Power Rating MW 181.35 Table A, NODOS Feasibility Study (DWR, Sep 2010)

TABLE1-E
Assumptions for Glenn-Colusa Canal Diversion Pumping Plant

Modeling

Plant Characteristics Units .
Assumptions

Basis for Assumption

Max Q Plant 3,000 CALSIM ll maximum flow for GC Canal
85%

2%

cfs

Based on col with Dinh Nguyen, Desion En
Discussion with DWR staff, 2/8/07

No aff-peak rget

Discussion with DWR staff, 2/8/07

Detived from {pg 2:8) in GCID Feasibllity R

ency

Transmission Losses
on-peak objective
Dynamic Head

et Rating

10
339

TABLE 2-A
Assumptions for Funks Reservoir Generating Plant
Plant Characteristics Units Modeling Basis for Assumption

Assumptions

nel 1 Same as Funks (P) above

Pipe 5100
Roughnessgoncrete 0.003
Roughness.y 0.0002
Diameter 30
Length.a ft 3.0

Lengthsicel ft 1,0 as Funks (P) above

Efficiency 85% 5 2011 project team m
Off-/on-peak objective
ansmission Lasses : 0.02
Elevation 1 ft Sites WS From Sites Elevation-Capacity curve
203
Power Rating MW 123.0
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TABLE 2-B
Assumptions for Glenn-Colusa Canal Terminal Regulating Reservoir Generating Plant

Plant Characteristics Units A MOdeI".]g Basis for Assumption
ssumptions
Max Q Plant cfs 1,500 March 15, 2011 project team meeting

2
750
: 0.003
Diameter 12
Length 14,400
Efficiency 85%

1 Appurtenant Facilities

<03 report :
1115 Assumes TRR WS is constant; from pg 17 of DWR Conveyance
’ Report
9.8 Table A Sit Study (DWR, Sep 2010)

TABLE 2-C
Assumptions for Sacramento River Generating Plant
Plant Characteristics Units Modellpg Basis for Assumption
Assumptions
Max Q Plant cfs 1,500 Pg. 3, DWR Pumping-Generating Plants Feasibility Stud

Pipes/Pimps 2
Max Q Pipe 750
0003
12
70,000
85%

2%

208

Sac Stage
. 108
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TABLE 3
Forecasted Year 2025 On-Peak and Off-Peak Power Prices

Source: Prices are forward prices developed by DWR power portfolio section; date of forecast: 08/25/09

Month On-Peak Off-Peak
October $82.81 $67.87
November $83.69 $69.89
December $86.29 $72.33
January $83.25 $70.59
February $82.22 $71.67
March $79.50 $67.48
April $75.45 $61.76
May $76.95 $57.78
June $79.19 $58.07
July $92.57 $65.79
August $87.50 $66.90
September $84.59 $66.31
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Economic Modeling
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Economic Modeling of the Sites Reservoir Project

This attachment includes the assumptions and approaches used to estimate hydropower benefits from
the Sites Reservoir Project. The California Water Commission (CWC) requirements and
recommendations for water supply and Hydropower benefits estimation provided in the Technical
Reference document are incorporated and detailed in this document. Section 1 covers two approaches
that provide M&I water supply benefits at 2030 and 2070 conditions in average annual value (2015
dollars):

1. Unit Value Approach using California Water Commission (CWC) provided $/Acre-Foot benefit of
water supply cited in the Technical Reference Document

2. Economic Model Approach:

a. M&I Water Supply: California Water Economics Spreadsheet Tool (CWEST)
b. Agricultural Water Supply: Statewide Agricultural Production Model (SWAP)

Section 2 covers the estimation of hydropower benefits and conveyance costs using Long Term
Generation (LTGen), State Water Project (SWP) Power, and North of Delta Off-Stream Storage (NODOS)
Power.

Section 3 provides additional comments on the CWC Water Storage Investment Program (WSIP)
Technical Reference document (CWC, 2016).

Section 1. Water Supply Benefits Estimation
Quantifying Private Water Availability and Uses

Sites Project Participants are both agricultural (Ag) and municipal and industrial (M&1) agencies. Table
X1 provides a list of Sites Project Participants and beneficial use of Sites water supply. Figure X1 maps
the location of the Sites Project Participants.

Table X1. Sites Project Participants (Ag/M&I)
Sacramento Valley Sites Project Participants (Ag)

Colusa County Glenn-Colusa Irrigation District
Colusa County Water District Orland-Artois Water District
Cortina Water District Proberta Water District

Davis Water District Reclamation District 108
Dunnigan Water District Westside Water District

La Grande Water District

South of Delta Sites Project Participants (M&lI)

American Canyon, City of San Bernardino Valley Municipal Water District
Antelope Valley-East Kern Water Agency San Gorgonio Pass Water Agency

Castaic Lake Water Agency Santa Clara Valley Water District

Coachella Valley Water District Zone 7 Water Agency

Desert Water Agency

South of Delta Sites Project Participants (Ag)

Wheeler Ridge-Maricopa Water Storage District
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The WSIP 2030 and 2070 without Project CALSIM 1l model runs were compared to the WSIP 2030 and
2070 with Project CALSIM Il model runs to quantify the annual deliveries to Sites Project Participants.
Table X2 provides the annual delivery by water year type and long-term average that were used in the
water supply and hydropower benefit estimation. Delivery is the calculated quantity at the location of
each Sites Project Participant after accounting for conveyance losses, consistent with section 4.12.3
Location at Which Supply is Measured of the CWC Technical Reference document (CWC, 2016).

Table X2. Delivery1 by Water Year Types2 (TAF/year)

Year of Analysis - 2030 Year of Analysis -2070

Sacramento Valley Sites Project Participants (Ag)

Long-Term Average 111 137
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Wet 62 110

Above Normal 86 146
Below Normal 125 152
Dry 157 161
Critical 153 133

South of Delta Sites Project Participants (M&l}

Long-Term Average 107 117
Wet 15 15
Above Normal 52 72
Below Normal 121 116
Dry 213 257
Critical 185 145

South of Delta Sites Project Participants (Ag)

Long-Term Average 27 30
Wet 5 5

Above Normal 6 12
Below Normal 28 26
Dry 56 69
Critical 53 41

Sites Project Participants Total

Long-Term Average 244 285
Wet 82 130
Above Normal 144 230
Below Normal 273 294
Dry 426 488
Critical 391 319

"Increases from the No Action Alternative. Accounts for 18% deduction for carriage water for Delta Export

” Water Year types are the 2030 and 2070 Sacramento Valley 40-30-30 index and the 2030 and 2070 San Joaquin Valley 60-20-20 index

Approach 1 Unit Values Estimation

Approach 1 applies a dollar value per acre-foot (S/AF) values for water by region, water year type, and
future condition. Table D-6 “Unit Values of Water for WSIP, by Year Type, Future Condition, and Region”
of the WSIP Technical Reference (CWC, 2016) unit values were applied to deliveries by region and water
year type for 2030 and 2070 conditions. Conveyance costs were included in the benefit calculation. For
more information on estimated conveyance costs, see Section 2 Hydropower and Conveyance Cost
Estimation.

Approach 2 Economics Models
M&I Water Supply Benefit: CWEST

CWEST was developed for the US Bureau of Reclamation’s Coordinated Long Term Operation of the
Central Valley Project and State Water Project Environmental Impact Statement (LTO EIS) Environmental
Consequences analysis. Appendix 19A of the LTO EIS details the history, methodology, and assumptions
(Reclamation, 2015). CWEST was selected to estimate M&I water supply benefits in the WSIP application
through the list of criteria in Technical Reference document Section 4.12 Water Supply Analysis (CWC,
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2016). CWEST was updated for the Sites WSIP analysis to evaluate nine M&I Sites Project Participants.
The updates to CWEST include 2030 and 2070 analysis using 2015 UWMP data, inclusion of only Sites
Project Participants, and all relevant assumptions outlined in the CWC Technical Reference document.

Methodolo

CWEST quantifies M&I water supply benefit by simulating the decisions made at the district or agency
level. The model’s objective is to select each Sites Project Participant’s set of management actions that
meet the annual water demand at the lowest cost. The difference in cost between the water supply
conditions with and without Sites delivery provides the M&I water supply benefit.

Data Update for Prop 1 WSIP Application

The major update to CWEST was removing non- Sites Project Participants from the model and including
any Sites Project Participants that were not including in the existing version on the model. CWEST
updates for the WSIP application allows for analysis at 2030 and 2070 and is in 2015 dollars. The main
data source for the update was individual Sites Project Participants Urban Water Management Plans
(UWMPs). Table X3 lists the major model updates relevant Technical Reference document requirements
and data sources.

Table X3. CWEST Key Assumptions, Updates, and Sources

Variables Notes Sources

Retail Water Price Retail water prices are in 2015 dollars and were (American Canyon, 2017},
provided by the Raftelis 2015 California-Nevada (AVEK, 2015), (City of Banning,
Water and Wastewater Rate Survey. For Sites 2010), (Desert Water Agency,
Project Participants not included in this study, retail |2017), (Raftelis, 2015), (USBR,
water rates were gathered from individual Site 2015)

Project Participant documents. Retail water prices
were escalated to 2030 based on a retail water price
escalation within CWEST (USBR, 2015).

Conveyance Costs Conveyance Costs calculations are described in

Section 2
Groundwater Pumping The existing CWEST Groundwater pumping cost (USBR, 2015), UWMPs for
Costs estimates (USBR, 2015) are applicable to only Sites | each Sites Project Participant

Project Participants with groundwater as a supply in | (See reference list)
their 2015 UWMP. The cost ($/AF) is the sum of a
representative cost by region plus a groundwater
replenishment charge assumed to be the same as
the conveyance cost. Inclusion of the groundwater
replenishment charge is consistent with Section
5.4.1.1 of the Technical reference document.

Shortage Cost The default M&I demand elasticity in CWEST is -0.1 | (USBR, 2015), (MCubed and
as published in the LTO EIS (USBR, 2015) and is RMann, 2016)

determined applicable for the WSIP application. In
CWEST, long-term conservation is a decision variable
for M&I Sites Project Participants. With adoption of
additional long-term conservation by Sites Project
Participants in our analysis, a shortage caused
welfare loss needs to be measured under this
heightened level of conservation. The CWEST
update for the WSIP application relies on 2030
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Table X3. CWEST Key Assumptions, Updates, and Sources

Variables

Notes

Sources

conservation and demand levels for the nine M&l
Sites Project Participants provided in their 2015
UWMPs. Calculating welfare loss at a level of
conservation greater than the UWMP stated
conservation and demand levels supports the use of
a more inelastic response.

The default M&I demand elasticity in CWEST results
in a welfare loss per AF similar in magnitude to the
values provided in previous studies. Across the nine
M&l Sites Project Participants, 2030 welfare loss per
AF is in a range of $300 to $2,300 with an average
value of $1,100 per AF. MCubed and RMann
Economics, 2016 study calculated welfare loss per
AF across California in a range of $500 to $2,600
with an average value of 51,500 per AF. Therefore,
the use of the default M&I demand elasticity in
CWEST is reasonable.

Transfer Quantities and
Costs

Annual transfers were available for the Sites Project
Participants with transfers as a 2030 supply in their
UWMP. The stated quantity is the annual limit for
below normal or above or dry/critical water year
types if that information was available. The $/AF
cost of transfer water is based on the Technical
Reference document provided unit values by region
and water year type plus the conveyance charge.

(CWC, 2016), UWMPs for each
Sites Project Participant (See
reference list)

2030, 2070 Water
Demands

2030 water demands were gathered from 2015
UWMPs. 2070 followed Technical reference
document provided methods in section 2.7.1 Future
Population Levels and Section 2.7.3 Future M&l
Water Demand Levels using Department of Finance
population projections and gallons per capita per
day estimates from 2015 UWMPs

Technical Reference
document (CWC, 2016)
section 2.7.1 Future
Population Levels method
using Department of Finance
population projects and
UWMPs for each Sites Project
Participant (See reference list)

2030, 2070 Water Supplies

2030 water supply data for preliminary Sites M&l
participants was gathered from 2015 UWMPs. 2030
water supplies were held consistent through 2070,
with no modifications based on future climate,
environmental, or physical conditions due to data
availability.

UWMPs for each Sites Project
Participant (See reference list)

Alternative Supply Costs

Alternative Supply costs and available quantities
were extrapolated from LCPSIM v397 input values.
The four categories of alternative supply costs are:
Indoor Conservation, Outdoor Conservation,
Recycling, and Desalination. Costs were converted
to 2015 dollars and escalated to 2024 based on the
Technical Reference document section 5.2.7 Real

(DWR, 2010)
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Table X3. CWEST Key Assumptions, Updates, and Sources

Variables Notes Sources

Energy Price Escalation.

Accounting for Potential Section 4.12.7 Accounting for Potential Reuse

Reuse discusses reuse of new supply. This analysis does not
include additional benefit from the reuse of Sites
deliveries

QOther Relevant Information

M&I groundwater pumping is modeled in CWEST for Sites Project Participants if their 2015 UWMP
includes groundwater as a water supply in 2030. M&I groundwater pumping is used to meet annual
demand under variable surface water deliveries. When available, annual put and take limits, storage
capacity, losses, and pumping costs are modeled in CWEST as managed storage facilities. Otherwise, the
UWMP stated 2030 groundwater pumping quantity constrains the maximum annual pumping quantity.
For more information on groundwater in CWEST see Reclamation, 2015. Potential SGMA pumping limits
were not incorporated into 2030 or 2070 conditions due to data availability. M&I groundwater basins
are generally adjudicated or not identified as medium to high priority. Therefore, groundwater use
stated in UWMPs is likely to be consistent with future Groundwater Sustainability Plans. Nevertheless,
CWEST does not allow annual groundwater pumping to exceed UWMP stated 2030 quantities, annual
take limits, or cumulative take greater than the UWMP stated groundwater storage capacity.

The distinction between wholesale and retail electricity prices is relevant to private water supply and
hydropower benefits estimation. The Technical Reference document did not make this distinction in
section 5.2.7 Real Energy Prices for Future Project Costs. For the Hydropower benefits estimation,
proprietary wholesale electricity prices were used. In the M&I water supply benefits estimation, the
Technical Reference document provided escalation rates to 2024 were used where applicable. This
included the escalation of alternative supply costs and groundwater pumping costs. Retail water price
escalation used a retail water price escalation to 2030. Following the Technical Reference document
section 5.2.7, 2024 or 2030 were held constant thereafter for the 2070 analysis.

Agricultural Water Supply Benefit: SWAP

The CWC provided a SWAP model to estimate the benefit to ag Sites Project Participants. This CWC
version of SWAP was applied to ensure consistency between the Sites agricultural benefit analysis and
the CWC unit value analysis (CWC, 2016).

Methodology
See Statewide Agricultural Production (SWAP) Model Update and Application to Federal Feasibility
Analysis (Reclamation, 2012) for a comprehensive report on the SWAP model.

Data Update for Prop 1 WSIP Application

The Sites SWAP analysis used the CWC provided SWAP model without any modifications to the model
code or baseline data.
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Section 2. Hydropower and Conveyance Cost Estimation
Methodology

Hydropower benefits estimation follows the requirements of section 4.13 Hydropower Analysis in the
Technical Reference document (CWC, 2016). Pumping costs and generation revenue for all major SWP,
CVP, and Sites facilities is calculated based on three hydropower models: SWP Power, LTgen, and
NODOS Power, respectively. SWP Power and LTgen are publicly available models and are referenced in
Section 4.13.3.1 Energy Generation of the CWC Technical Reference document (CWC, 2016).

Data Update for Prop 1 WSIP Application

Electricity prices provided by CA DWR in an email correspondence were used to updated all three of the
hydropower models. The DWR provided data is proprietary and will not be published in this
documentation. The 2030 NP-15 wholesale electricity prices were used in both 2030 and 2070
conditions. Forecasts are not available for 2070 and per the direction of the CWC Technical Reference
document, 2030 prices were applied to the 2070 analysis. No changes were made to SWP Power and
LTgen from the Sites EIR/EIS or feasibility study. NODOS power was updated to be consistent with the
project proposal.

Conveyance Cost Estimation

Technical Reference document Section 6.5.1 requires all water “be assigned a water delivery cost per
acre-foot be based on variable costs” (CWC, 2016). Conveyance costs for each Sites Project Participant
were twofold — A north of delta operations power cost plus the conveyance charge to respective
location and delivery quantity after conveyance losses.

1. North of Delta Operations Hydropower Cost: A $/AF north of delta operations hydropower cost
was calculated by dividing the total long-term average annual net costs north of delta by the total
long-term average annual AF through Holthouse. Annual net cost is the total hydropower
generation revenue minus the total pumping costs over one year. The water balance accounting at
Holthouse can be used to allocate the north of delta operations hydropower cost across the private
and public accounts. The net north of delta operations hydropower cost includes Sites net
pumping/generation costs and any other with-project effects measured in other north of delta
facilities. The SWP/CVP facilities included in the calculation had net effects measured between the
No Action and With-Project CALSIM runs. The effects on these facilities were generally reductions
in pumping costs or increases in generation revenue. The net north of delta operations hydropower
cost was calculated at $16/AF.

2. Aunique $/AF conveyance cost for each Sites Project Participant is added to the $16/AF cost from
#1. The unique S/AF conveyance cost is the sum of representative unit costs of facilities (pumping
and generation) used to get the delivered water to each Site Project Participant location. The unit
cost for each facility was calculated from LTgen and SWP power model analyzed with the WSIP
2030 and 2070 with Project CALSIM If runs. This $/AF was applied to the delivered water to
estimate the total hydropower cost. The calculated conveyance costs are similar to the SWP
conveyance charges provided in Bulletin 132-10 (DWR, 2013).
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Section 3. Additional Comments on Private Water Supply Benefit and
Hydropower Costs Estimation

Comments

2030 and 2070 With and
Without-project Future
Conditions for M&I, Ag, and
Hydropower benefits
estimation

2030 and 2070 With and without-project future conditions are identical in these
benefit estimation categories. With and without-project hydrology is the only
difference in future conditions. Future hydrology used in these analyses were the
CWC provided WSIP 2030 without Project CALSIM Il modelling runs were
compared to the Sites WSIP 2030 with Project modelling runs.

Consistency with existing Sites
Feasibility study and EIR/EIS
for M&l benefits estimation

The M&I benefits estimation in the Feasibility Study and EIR/EIS use LCPSIM and
OMWEM. Due to the difference in participant beneficiaries in the WSIP
application, CWEST was determined to be a more suitable model. The evaluation
methods of M&I benefits in CWEST is generally consistent with LCPSIM and
OMWEM

Consistency with existing Sites
Feasibility study and EIR/EIS
for Ag benefits estimation

The Ag benefits estimation in the Feasibility Study and EIR/EIS use SWAP, albeit a
previous version. Due to the availability of a newer version through the CWC for
the WSIP application, the CWC model was selected to evaluate ag benefits in the
WSIP application. In addition, use of the CWC SWAP model in the Sites WSIP
application provides consistent analysis with the CWC unit values estimation in
the Technical Reference document.

Consistency with existing Sites
Feasibility study and EIR/EIS
for Hyrdopower benefits
estimation

The Hydropower benefits estimation in the Feasibility Study and EIR/EIS use
LTgen, SWP power, and NODOS power models, albeit with different future
wholesale electricity prices. Due to the availability of a newer forecasted future
wholesale electricity prices, these models were updated for the WSIP application.
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Folsom Reservoir
CE-QUAL-W2 Temperature Model

FINAL R LEAF 1 VERSHN C
BENEFIT CALCULATION, MONETIZATION, AND RESILIENCY A1 RTULL 2017 AUGUST
# WSIP APPLICATION
83 i 84

Draft_0026367



Folsom Reservoir CE-QUAL-W2 Temperature Modeling

This attachment discusses the CE-QUAL-W2 water temperature modeling tool (PCWA 2015), which was
applied to evaluate temperature benefits on the American River. The model was developed for Placer
County Water Agency’s (PCWA) American River Water Rights Extension (ARWRE) Project (PCWA 2015).

CE-QUAL-W?2 Overview

The CE-QUAL-W2 model was developed to test the ability of alternative hydrology and reservoir
operations scenarios to meet regulatory water temperature requirements (or targets if the requirement
cannot be met) in the lower American River at Watt Avenue. The water temperature targets are based
on the Automated Temperature Selection Procedure (ATSP) schedules developed as part of the Water
Forum Flow Management Standard (FMS). The primary water temperature management objective for
the lower American River is to meet the best possible temperature schedule each year for Central Valley
steelhead (summer rearing) and fall-run Chinook salmon spawning (fall months) given Folsom Reservoir
inflows, available reservoir volume, and Folsom Reservoir outflows. The model simulates temperatures
in Folsom Lake and temperatures on the American River downstream of Folsom to the confluence with
the Sacramento River. The model has the capability of simulating the City of Folsom Temperature
Control Device and the Folsom Dam Shutters For planning analyses, the CE-QUAL-W2 temperature
model represents the best available planning model for the American River.

Similar to the Sacramento River HEC5Q model, the input climate data to the CE-QUAL-W2 model was
updated to incorporate the WSIP 2030 and 2070 climate scenarios. The process for updating climate in
the CE-QUAL-W2 model was different than the climate updates that were performed for HEC5Q.

The CE-QUAL-W2 model uses climate data based on the Folsom/Fair Oaks CIMIS station. As described in
the HEC5Q climate updates section, the WSIP climate change data is based on grid cells and the closest
grid cell to the Folsom/Fair Oaks CIMIS station was 38.65625 degrees latitude and -121.15625 degrees
longitude. Climate data for 1995, 2030, and 2070 were downloaded from the data file corresponding to
that grid cell. The monthly average air temperature was then calculated by summing the min and max
air temperature and dividing by two. The difference between the 1995 average air temperature and the
2030 and 2070 air temperatures was then calculated. The air temperature difference calculated was
then added to the original hourly climate data of the model. The difference was added at the midpoint
of each month and then difference to each subsequent hour was added based on linear interpolation
between the midpoints of each month. For instance, if the difference for June was 2 degrees and for July
was 3 degrees, the difference for 6/25 was interpolated between 6/15 and 7/15. In addition to updating
the air temperature, the relative humidity was also adjusted using a formula that links air temperature,
dew point, and relative humidity based on the adjusted 2030 and 2070 air temperatures.

References
Placer County Water Agency (PCWA) American River Water Rights Extension Project (ARWRE). 2015.
Folsom Reservoir CE-QUAL-W2 Temperature Model Report. November.
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A=COM i
Sites Reservoir

Task Coordination Meeting
Location AECOM Office
Date October 3, 2019
ATTENDEES

Name Org. Phone Present | Dial In Email
Rob Thomson  |Authority [{805) 689-5854 X rthomson@sitesproject.org
Ali Forsythe Authority X
Laurie Warner |Phenix X
Herson
Mike Dietl BOR 916.978.5070 X mdietl@usbr.gov
Jobaid Kabir BOR jkabir@usbr.gov
Derya Sumer BOR dsumer@usbr.gov
James Kapla Jacobs
Reed Thayer Jacobs X
Rob Leaf Jacobs X
Rob Tull Jacobs 916.286.0310 X rtull@jacobs.com
Tim Hill Jacobs X
Gwen Buchholz |Jacobs
Jerry Johns Self 916.995.9266 X jjohnswater@gmail.com
Jim Lecky ICF
John Spranza HDR 818.640.2487 X john.spranza@hdrinc.com
Jeff Herrin AECOM [916.679.2084 X jeff.herrin@aecom.com
lleisa Lambert |AECOM X

1 | Provide Tim Hill comments on SPOC

All

2 | Meeting to discuss daily model

Spranza, Leaf,
Dietl

Next week

3 | Review daily model

Next meeting,
October 17t?

DISCUSSION SUMMARY

1 Geotechnical drilling and CPT work is in progress in and around the site location. Utility

location services have been paid for by Reclamation.

2 Reclamation requested the Authority workplan for Q1 2020 geotechnical investigation.

Sites Reservoir — 10/3/2019

Meeting Summary

Bureau of Reclamation

Page 10of 3

Draft_0026369



3888888 ACNE i
A ._COM ir\mlgme i
Deliverad,

DISCUSSION SUMMARY

3 Funding for NMFS lifecycle analysis needs to be further discussed. Reclamation has been in
contact with NMFS. Jim Lecky will contact Mike Dietl to discuss potential cost and funding
based on available data.

4 Mike Dietl met with Rob Thompson and the Sites integration team to discuss financial
assistance. Waiting to get confirmation from Sites Authority. Optimistically, funding could
become available by the end of November.

5 Sites Quarterly meeting scheduling is in progress; coordinating with Chris Duke on his
availability.
6 $1.25 million in federal funds was made available, as of now, half a million has been

allocated towards geotechnical work. The remainder of the funding is available for further
geotechnical work or other critical needs.

7 Sites project affordability and benefits has been discussed. There are concerns over the
concept of the project, and this could cause a 90-day or 180-day extension of current
contracts (through March or through June). This plan will be presented to the reservoir
committee along with consequences and actions for each of the extensions. The
environmental team has ramped down activities to help with a potential decrease in
funding.

8 A better understanding of permitting and financing is necessary for investor support of the
next phase of the project.

9 Jerry Johns provided MBK with a schedule, scope of work, and a downstream water rights
memo. It was initially anticipated that a water rights permit would be available by the end of
2021, however, that timeframe seems difficult to achieve. Once a decision is made on
project facilities, water rights permitting can move forward. The Water Board will not move
forward with permit hearing until the EIR/EIS is complete.

10 The current focus has shifted towards the facilities that potential participants believe are
necessary to meet their needs and how their needs can be fulfilled. This includes defining; 1)
Facilities 2) Operations 3) Permits 4) Affordability

11| A | SPOC training session:
Security parameters have been implemented for SPOC. Access has been granted to meeting
attendees.

B | Phase 1 of model of the has focused on providing a water balance to better visualize water
storage and deliveries with and without Sites Reservoir. The tool is currently very useful for
debugging and development, as well as for its ability to generate graphics and tables that are
able to be extracted.

C | Will need to provide further guidance on viewer interpretation of the data available from the
model. This includes focusing on trends instead of individual months or years.

D | Phase 2 of the model will focus on adding screw trap data, temperature modeling, turbidity,
and the implementation of different studies within the model.

Sites Reservoir — 10/3/2019 Bureau of Reclamation Page 2 of 3
Meeting Summary
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DISCUSSION SUMMARY

E | Ultimately want to sell cold water benefits to the agencies, refuge deliveries, and other
deliveries that have been difficult to explain.

F | A challenge is that the agencies tend to focus on specific days.

G | Will need daily model to answer most operations questions. SPOC is more of a planning tool.

H | The use of Callite for live alternative screening with the agencies was discussed. Callite a
screening tool — has some advantageous, but some gross approximations and the results can
be misleading.

| | Can add cumulative deliveries over time.

J | Will update colors for units for readability.

K | The system is integrated, so SOD deliveries do not necessarily occur in months where there
is decreasing storage in Sites Reservoir.

L |Jacobs has developed draft documentation for the daily model. Some updates coming to the
Fremont Weir approximation.

M | CDFW and NRDC want daily model results.

N | Rob Leaf and John Spranza to meet regarding daily model results.

12 Rob Leaf should have availability in the coming weeks to work on operational flexibility.
Leaf has spoken to Derya Sumer regarding program needs and he will schedule a meeting for
next week to further discuss upcoming activities and the schedule.

13 The daily model is very detailed and includes turbidity, screw trap data, temperature
modeling, and other important specifications. Draft documentation for the daily model is
available; however, Leaf needs to review the information. The daily model has been valuable
so far in fish and wildlife discussions.

Sites Reservoir — 10/3/2019 Bureau of Reclamation Page 3 of 3
Meeting Summary
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WATER COMMISSION

Water Storage Investment Program Quarterly Report Template

The Quarterly Report is intended to document applicant’s progress toward complying with regulation section 6013 and
receiving final WSIP funding, including any changes in the magnitude of public benefits that could affect cost allocation.
Applicants must provide a summary level update of the project status for the requirements and milestones listed below.
The template may be modified as necessary to effectively communicate information. If minimal activities occurred
during a reporting period, the report can be condensed.

e Note any issues or concerns that have, will, or could affect milestones or requirements.

e Identify key issues, including legal issues such as lawsuits or injunctions related to the project, that need to be
resolved.

e Discuss how the actual schedule is progressing in comparison to the schedule provided in the Initial Report or
the last reported schedule.

e Update the project schedule as needed.

e Note any milestones or accomplishments that occurred since submittal of the prior Quarterly Report.

Sites Reservoir Project
Sites Project Authority
July 31, 2019

April 1, 2019 through June 30, 2019

= No significant issues occurred and there were no variances from the schedule provided previously.

®  OnJune 25, 2019, Congressman Jim Costa (D-CA) became a co-sponsor of the Sites Reservoir Project Act (H.R.
1435) introduced by Congressmen John Garamendi {D-CA) to provide federal support for the construction of
Sites Reservoir and related water infrastructure in Colusa and Glenn Counties. (Link:
https://www.congress.gov/bill/116th-congress/house-bill/1435/all-info?r=46).

Sites Reservoir Project Report Period: April 1, 2019 through June 30, 2019 Page 1
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Description

Status

Estimated
Completion
Date

Percent
Complete
%

Contracts for
administration of
public benefits

Reclamation: The Authority is working with Reclamation to
update the 2015 cost-share agreement for planning and
preconstruction activities. This agreement is contemplated to
extend through 2021; at which point a new agreement would
likely be needed for construction activities.

State of California: The Authority led a site visit of key project
facilities for staff at the Water Commission, CA DWR, and CA DFW on
June 6, 2019. The site visit focused on the proposed reservoir
location along with the Delevan intake and pipeline. A second site
visit is being planned to visit the existing Tehama-Colusa Canal and
Glenn Colusa Canal diversions, both of which would be used as part

of the Sites Project.

Dec 2019

Dec 2021

65%

NA

Completed
feasibility studies

Consistent with the WSIP Application, the Authority plans to use
the federal Feasibility Report being prepared by Reclamation as the
basis for determining the project’s feasibility as a locally sponsored
storage project having federal participation. Work is progressing to
revise the draft report, which was included in the WSIP application.
A final report is expected to be available by Spring 2020. The
Authority then plans to further advance the engineering before
requesting the Water Commission consider the project’s feasibility.

The Authority and Reclamation are proposing to undertake
geotechnical investigations to support preliminary design and initial
permit applications and to refine the cost estimate for the federal
Feasibility Report. Geotechnical investigations could begin as early
as September 2019 for activities requiring no or minimal ground
disturbance. The schedule for activities requiring ground
disturbance is dependent on obtaining permits and approvals (see
discussion in the “All required federal, state, and local approvals,
certifications, and agreements” section).

The Authority has maintained close coordination with Reclamation.
A site visit was held so that Reclamation could review rock cores
that CA DWR recovered as part of their 2010 explorations. That
historic field data was used to identify the additional geotechnical
investigation required to finalize the Feasibility Report. The
Authority is preparing a work plan for the 2019 geotechnical
investigations, including a detailed summary of the investigation
locations, the field sampling and testing approach, laboratory
testing, and health and safety protocols.

The Authority has prepared a GIS base map for the project area for
use by the Sites team members and Reclamation. The map includes
project features, site topography, historic geotechnical exploration
locations, proposed geotechnical exploration points, environmental
information, existing groundwater wells, existing utilities and

Dec 2020

80%

Sites Reservoir Project

Report Period: April 1, 2019 through June 30, 2019

Page 2
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Description

Status

Estimate
Completion
Date

Percent
Complete
%

public/private right of way information.

Final
environmental
documentation

Work to develop responses to comments continues. An updated
schedule is being developed for the preparation of the Final EIR/EIS
addressing the needs of federal agencies (including Reclamation,
USACE, USFWS and NMFS), California state agencies, and the
Authority. CEQA AB 52 consultation including the Yocha Dehe and
Cachil Dehe (Colusa Indian Community Council) tribes, is also
ongoing.

Dec 2020

15%

All required
federal, state,
and local
approvals,
certifications,
and
agreements

Federal: The Authority and Reclamation staff continue to meet with
federal regulatory agencies (including NMFS, USFWS and USACE) to
make progress towards the development of the Biological
Assessment and permit applications. To be consistent with the
presidential memorandum, the Authority and Reclamation are also
preparing a Biological Assessment for the Sites Reservoir Project,
which is scheduled to be provided to NMFS and USFWS in fall 2019.

State of California: The Authority had productive meetings in May

and June with CA DFW to discuss the project, the permit application
processes, and supporting information to include in permit
applications. This includes discussions of analysis tools, assumptions
and results with a goal to develop appropriate permitting strategies
and operational criteria.

Geotechnical Investigations: As described in the “Completed

feasibility studies” section above, the Authority and Reclamation
are proposing to undertake geotechnical investigations. The
Authority has developed and incorporated standard geotechnical
project protocols and procedures to avoid potential environmental
effects. As impacts have been determined to be localized,
temporary, and minor, the Authority determined that the
geotechnical investigations meet the criteria for a Categorical
Exemption pursuant to CEQA Guidelines Sections 15304 and 15306.
A Notice of Exemption was filed on July 8, 2019.

Reclamation is working to complete consultation under Section 7 of
the federal Endangered Species Act with USFWS and NMFS and
consultation under Section 106 of the National Historic
Preservation Act with the State Historic Preservation Office. The
Authority and Reclamation are also preparing to apply for the
remaining Federal, State, and local permits and approvals necessary
for the geotechnical investigations.

Dec 2021

Dec 2019

10%

50%

Sites Reservoir Project

Report Period: April 1, 2019 through June 30, 2019

Page 3
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Applicant’s audited financial statements

An audit for Fiscal Year 2018 is planned to be completed in July 2019 and the Fiscal Year 2019 audit is forecasted to
be complete by July 2020.

Final project costs, schedule, and scope of work

In May, the Authority executed revised, reduced Phase 2 (2019) task orders for project integration, project
controls, communications, real estate, geotechnical engineering environmental analysis and permitting activities
and operations simulation modeling.

Evidence of bilateral communications

The Authority, Reclamation and the Department of Water Resources have maintained effective communication and
collaboration. DWR was instrumental in collecting and displaying the previous core samples for viewing by the
Authority and Reclamation. The Authority, Reclamation and DWR are active participants in the Reservoir Operations
Work Group. The Authority and Reclamation participate in the monthly Sites Authority Integration meetings, the bi-
weekly Reclamation Feasibility Study meetings, and the Sites Authority bi-weekly Engineering and Geotechnical
Coordination meetings.

Limited waiver of sovereign immunity (see regulations section 6013(f)(8)) Not Applicable

Labor Compliance No change since last reporting period.

Urban Water Management Plans Not applicable
Agricultural Water Management Plans Not applicable
Groundwater Management or Groundwater Sustainability Plans No change since last reporting period.

Potential effect of other conditionally eligible projects on the applicant’s public benefits No change since last reporting period.

Sites Reservoir Project Report Period: April 1, 2019 through June 30, 2019 Page 4
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 10/9/2019 10:49:54 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; John Spranza (john.spranza@hdrinc.com) [john.spranza@hdrinc.com];
Kevin Spesert [kspesert@sitesproject.org]

Subject: RE: Sites - NRDC Meeting, Follow Up Email

Hi Ali,

Funderstand your intent to follow-up with the meeting vou had with NRDC. | am a little concerned about how much
information you are providing given the likelthood of further changes to the project. However, my primary concern is
with the following statement:

“Once the Board has determined it{'s] preferred project, we will assess the changes and how best to move forward with
the CEQA / NEPA effort.”

We have to be careful to not imply that the Board is taking action prior to the Final FIR/EIS. | suggest instead that you
state:

Once the Authority identifies a preferred project, we will assess any project changes and how best to move forward with
the CEQA and NEPA compliance efforts.

i think ‘determined’ implies a decision; ‘identifies’ is less pre-decisional. This language would also be consistent with
recent case law: “A draft EIR that studies five very different project alternatives without identifying a preferred
alternative violates CEQA by failing to provide the public with a stable project to review, the court of appeal held in
Washoe Meadows Community v. Department of Parks and Recreation, No. A145576 {1st Dist., Nov. 15, 2017y

Thanks,

Laurie

From: Alicia Forsythe [mailto:aforsythe@sitesproject.org]

Sent: Tuesday, October 8, 2019 9:16 AM

To: John Spranza (john.spranza@hdrinc.com) <john.spranza@hdrinc.com>; Laurie Warner Herson
<laurie.warner.herson@phenixenv.com>; Kevin Spesert <kspesert@sitesproject.org>

Subject: Sites - NRDC Meeting, Follow Up Email

All — I owe NRDC et al a very long overdue follow up. Attached is my draft email to them. Considering that this may be
circulated widely, | thought I'd get your input on this.

Note that | may say more than folks are comfortable with in the attached. | want the NGOs to know that we are an open
book and have nothing to hide. So I'd like to give them as much as we can in terms of information. But of course, |

always want to make sure its information ready for the public and has the right messages. | generally use the test of —
am | willing to say this to a reporter.

If you can provide input by end of the day, that would be great. I'd like to get this out to them tonight or tomorrow as
its just embarrassingly late.

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 lagally privilegad information. it is solely for
tha use of the intendad recipient{s). Unauthorized interception, raview, use or disclosura is prohibited and may violate applics laws
including the Elactronic Communications Privacy Act. If you are not the intended recipient, please contact the sender and destroy all copias of
the communication.
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From: Obegi, Doug [dobegi@nrdc.org]

Sent: 10/9/2019 5:25:01 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]; jon@baykeeper.org; Barry Nelson
(barry@westernwaterstrategies.com) [barry@westernwaterstrategies.com]; greg@bayecotarium.org; Chris Shutes
[blancapaloma@msn.com]; Kim Delfino [KDelfino@defenders.org]; Zwillinger, Rachel (Mail Contact)
[rzwillinger @defenders.org]

cC: Monique Briard (Monique.Briard@icf.com) [Monique.Briard@icf.com]; Jim Watson [jwatson@sitesproject.org]; Jim
Lecky (jim.Lecky@icf.com) [jim.Lecky@icf.com]; Tull, Robert/SAC [Robert. Tull@jacobs.com]; Kevin Spesert
[kspesert@sitesproject.org]; John Spranza (john.spranza@hdrinc.com) [john.spranza@hdrinc.com]; Grimaldo, Lenny
[Lenny.Grimaldo@icf.com]

Subject: RE: Sites Meeting with NRDC, et al. - Follow-up

Attachments: Friedman et al 2019 (CV Fall salmon life cycle model).pdf; Henderson et al CJFAS 2018 (salmon outmigration survival
and covariates).pdf; Michel 2018 CJFAS (Sac River flows and salmon).pdf; Zeug_etal_2014
Fisheries_Mgmnt_Ecology.pdf

Hi Ali,

Thank you for following up on our prior meeting, and | agree that it makes sense to hold off on scheduling another
meeting at this point.

Attached are 3 papers from 2018 and 2019 regarding Sacramento River flows and salmon survival, including the
Friedman et al 2019 paper | mentioned in the meeting, as well as the Zeug et al 2014 paper showing a very strong
correlation between Stanislaus River flows and juvenile salmon survival.

In terms of the action items from the meeting, | thought that item #4 was not limited to impacts downstream of
Freeport (see Perry et al 2018), but instead was regarding impacts in the Sacramento River below the intakes as well as
further downstream. | believe item #3 was broader floodplain inundation modeling, not limited to Yolo Bypass (?). In
addition, would you please email us a copy of the PPT presentation that was shared at the meeting with us? That was
on my list of action items from the meeting.

Thanks,
-d

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Wednesday, October 9, 2019 4:16 PM

To: jon@baykeeper.org; Barry Nelson (barry@westernwaterstrategies.com) <barry@westernwaterstrategies.com>;
greg@bayecotarium.org; Obegi, Doug <dobegi@nrdc.org>; Chris Shutes <blancapaloma@msn.com>; Kim Delfino
<KDelfino@defenders.org>; Zwillinger, Rachel (Mail Contact) <rzwillinger@defenders.org>

Cc: Monique Briard (Monique.Briard@icf.com) <Monique.Briard@icf.com>; Jim Watson <jwatson@sitesproject.org>;
Jim Lecky (jim.Lecky@icf.com) <jim.Lecky@icf.com>; Tull, Robert/SAC <Robert. Tull@jacobs.com>; Kevin Spesert
<kspesert@sitesproject.org>; John Spranza (john.spranza@hdrinc.com) <john.spranza@hdrinc.com>; Grimaldo, Lenny
<Lenny.Grimaldo@icf.com>

Subject: Sites Meeting with NRDC, et al. - Follow-up

All -

I sincerely apologize for the long delay in circling back to you all after our meeting. | know how important it is to follow
up on our commitments and time just got away from me on this. My apologies.

| wanted to say thank you very much for taking the time to chat with us. Below are the action items that |
recorded. Please let me know if | missed any or have mischaracterized any.
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| also wanted to share that we continue with our discussions with CDFW on operating criteria (diversion criteria). We
have also had an initial re-engagement meeting with NMFS and plan to meet with them and CDFW together in the
coming weeks. NMFS is agreeable to us entering into a contract with them to run their winter-run life-cycle model for
the Project. We are starting to work on the contracting effort and are hopeful that this wraps up about the time we
have revised operational criteria for NMFS to run — likely late this calendar year.

We have also continued to work on refinements to the Project to right-size it for the current participants. We continue
to consider a number of right-sizing actions, such as reducing the size of the reservoir along with no Delevan

intake. Once the Authority identifies a preferred project, we will assess the changes and how best to move forward with
the CEQA / NEPA compliance effort.

There is a lot in flux right now, so I'd like to hold off on meeting again. As we narrow down on a preferred project and
new operations criteria, | would like to circle back and get your input on these. | am always happy to chat if you have
questions or suggestions in the meantime.

Action ltems:

1. Schedule a terrestrial focused meeting to focus on (among other topics): (1) terrestrial species and habitat
impacts; (2) impacts to refuge and refuge easements; (3) impacts to giant garter snake; and (4) mitigation strategy for
terrestrial species.

2. Look at possibility of releasing the Daily Model. (Note, | talked with the team on this late last week. We are
scheduling an internal Sites discussion on the possibility of releasing the model along with the timing and what
documentation should accompany a release. | should have more info on this in about 2 weeks.)

3. Can Sites add the Yolo Bypass to the floodplain modeling effort?

4, Continue discussion on effects to salmonid survival downstream of Freeport. Check Freedman (spelling?) 2019
paper and a recent paper from the Stanislaus River (Doug, | didn’t catch the title of this one. Can you send it over or
send the title?)

We will follow up on these action items in the coming weeks.
Please don’t hesitate to contact me if you have any questions, thoughts or concerns on the Sites Project.

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 priviiegad information. it is solely for
the use of the intendad recipient{s). Unauthorized interception, raview, use or disclosura is prohibited and may viclate 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.
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Topic: Reservoir Commitiee Agenda item 6-1 2019 September 20

Subject: CDFW 60-day Consultation
Requested Action: Beliner

No action requested. Discussion and possible direction to staff regarding
consultation discussion with the California Department of Fish and Wildlife.

Detailed Description/Background:

By September 20, the Sites Project staff will have organized and parficipated in
22 technical meetings with CDFW fechnical staff from their Water Branch and
Region 2 (16 Aquatic/Operations and é Terrestrial, including 1 site visit for
Terrestrial). Staff is being supported by key consultants from Service Area D
(modeling}) and Service Areas E and F {(Environmental and Permitting),
respectively. The purpose of the meetings is fo work through items identified in
CDFW's comment letter to the Draff Environmental Impact Report / Environmental
Impact Statement.

The meetings are informational and collaborative in nature. The Sites Technical
Team have provided project background informatftion and analysis resulfs
covering a wide range of topics including:

e 60-day work plan, key fopics.

e General project overview, models used and published results.

e Terrestrial species models and GIS analysis methods.

e Biological mefrics.

e Temperature modeling of the Upper Sacramento River.

e Delta outflow analysis.

e Diversion flow options.

e Floodplains and bypass habitat benefits and impact.
The Sites Technical Team will continue working with our CDFW's counterparts to
address the items identified in their comment lefter. The Sites Technical Team is
also working to prepare a revised, biologically based operations scenario along

with a science, adaptive management and mitigation framework that would form
the basis of upcoming permit applications.

In addition fo the Technical Team, 8 management level meetings have occurred
with CDFW's counterparts. Representing the Sites Project is Doug Headrick,
Reservoir Committee Chair, Thad Bettner, Reservoir Committee Vice-Chair and

2 NVassion: A
sare: 2019 September 20
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key program management staff. These meefings have also been collaborative in
nafure.

Prior Reservoir Committee Action:

None.

Fiscal Impact/Funding Source:

None.
Staff Contact:
Jim Watson/Ali Forsythe/Rob Thomson/Kevin Spesert

Attachments:

None.

Page 2 of 2
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From: Marcia Kivett [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=189D06A7F517441AA28325857F394D13-MKIVETT]
Sent: 10/10/2019 12:21:56 PM

To: 'Rob Kunde {rkunde@wrmwsd.com)' [rkunde@wrmwsd.com]; 'Ali Forsythe' [aforsythe@sitesproject.org]

cC: Tull, Robert/SAC [Robert.Tull@jacobs.com]; 'Cathy. Westcot@hdrinc.com' [Cathy.Westcot@hdrinc.com]; Jim
Watson, General Manager' [jwatson@sitesproject.org]

Subject: FW: Mock up ResComm Reports

Attachments: Res Comm_Staff Report(20190ct18) Rev0.docx; Res Comm_ ParticipantReport(20190ct18) Rev0.docx

Good Afternoon Everyone,

With Rob on vacation, I do not want to lose sight on these items. Please let me know if I need to set up a
meeting to discuss. We should have final documents by 12:00 tomorrow.

Marcia

From: Rob Thomson [mailio:rthomson@sitesprolect.org]

Sent: Friday, October 4, 2019 4:42 PM

To: Robert J. Kunde {rhunde @wrmwsd.com) <rkunde@wrmwsd, com>

Cc: Tull, Robert/SAC <Rohert Tull@iascobs.com>; Westcot, Cathy <Cathy Westcot@hdrino.coms
Subject: Mock up ResComm Reports

For your consideration —

1) How you might want to report to the rest of the Reservoir Committee on the Value Planning work. Set up to
occur before the Manager’s Report. Not a Work Group or staff report. Vanilla, without headline worthy items
2) How you might want to report on the Operations WG, should a meeting or teleconference occur.

Rob Thomson
805-689-5854
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2019 Oct 18 Reservoir Committee Meeting — Staff Report - Agenda ftem 7-1

Topic: Reservoir Committee Agenda Item 7-1 2019 Oct 18

Subject: Operations Workgroup — Activity Review

Requested Action:

None

Detailed Description/Background:

The Reservoir Operations Work Group met on October 11 and discussed the
following items.

Assumptions and methods used to support the Affordability Analysis.
Sites Operations/Shasta Exchange concepts
Sites Storage and Yield ratios

Potential Sites release patterns

Prior Reservoir Committee Action:

None.

Fiscal Impact/Funding Source:

None, at this time.

Staff Contact:

Rob Tull

Attachments:

Draft
Sites Reservoir Committee Staff Report
Informational

- Tull
Kunde/Ruiz
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2019 Oct 18 Participant Report - Agenda Item 3-1

Topic: Value Planning 2019 Oct 18

Subject: Activity Review

Requested Action:

None

Detailed Description/Background:

The Reservoir Committee and Authority Board Value Planning team met on
October 1 and 14. The discussions included items intended to improve the
value of the project. The discussions included the following items:

Assumptions and methods used to support the Affordability Analysis.
Reservoir size

Diversion and filling locations

Regulatory reservoirs {(TRR, Funks, Fletcher, ...}

Dam construction techniques

Roads, bridges and alternatives to maintain transportation access

Water releases/delivery alternatives - pipelines, canals and locations

Prior Reservoir Committee Action:

None.

Fiscal Impact/Funding Source:

None, at this time.

Contact:

Robert Kunde

Attachments:

Draft paparer Kunde Bz 2
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From: Chris Shutes [blancapaloma@msn.com]

Sent: 10/10/2019 4:40:05 PM

To: Alicia Forsythe [aforsythe@sitesproject.org]; jon@baykeeper.org; Barry Nelson
(barry@westernwaterstrategies.com) [barry@westernwaterstrategies.com]; greg@bayecotarium.org;
dobegi@nrdc.org; Kim Delfino [KDelfino@defenders.org]; Rachel Zwillinger [RZWILLINGER@defenders.org]

cC: Monique Briard (Monique.Briard@icf.com) [Monique.Briard@icf.com]; Jim Watson [jwatson@sitesproject.org]; Jim
Lecky (jim.Lecky@icf.com) [jim.Lecky@icf.com]; Tull, Robert/SAC [Robert.Tull@jacobs.com]; Kevin Spesert
[kspesert@sitesproject.org]; John Spranza (john.spranza@hdrinc.com) [john.spranza@hdrinc.com]; Grimaldo, Lenny
[Lenny.Grimaldo@icf.com]

Subject: Re: Sites Meeting with NRDC, et al. - Follow-up

Hi Al,

My recollection was that the Authority was going to put numbers on the deliveries and current demands in
the Glenn-Colusa and Tehama-Colusa canals downstream of a prospective Sites Reservoir. In other words,
what volume of water annually could Sites serve to current water users on the Glenn-Colusa and Tehama-
Colusa canals?

Thanks very much,
Chris Shutes

Chris Shutes

FERC Projects Director

California Sportfishing Protection Alliance
(510) 421-2405

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Wednesday, October 9, 2019 4:16 PM

To: jon@baykeeper.org <jon@baykeeper.org>; Barry Nelson (barry@westernwaterstrategies.com)
<barry@westernwaterstrategies.com>; greg@bayecotarium.org <greg@bayecotarium.org>; dobegi@nrdc.org
<dobegi@nrdc.org>; Chris Shutes <blancapaloma@msn.com>; Kim Delfino <KDelfino@ defenders.org>; Rachel Zwillinger
<RZWILLINGER@defenders.org>

Cc: Monique Briard {Monique.Briard@icf.com) <Monique.Briard@icf.com>; Jim Watson <jwatson@sitesproject.org>;
Jim Lecky (jim.Lecky@icf.com) <jim.Lecky@icf.com>; Tull, Robert/SAC <Robert. Tull@jacobs.com>; Kevin Spesert
<kspesert@sitesproject.org>; John Spranza (john.spranza@hdrinc.com) <john.spranza@hdrinc.com>; Grimaldo, Lenny
<Lenny.Grimaldo@icf.com>

Subject: Sites Meeting with NRDC, et al. - Follow-up

All -

I sincerely apologize for the long delay in circling back to you all after our meeting. | know how important it is to follow
up on our commitments and time just got away from me on this. My apologies.

| wanted to say thank you very much for taking the time to chat with us. Below are the action items that |
recorded. Please let me know if | missed any or have mischaracterized any.

| also wanted to share that we continue with our discussions with CDFW on operating criteria (diversion criteria). We

have also had an initial re-engagement meeting with NMFS and plan to meet with them and CDFW together in the
coming weeks. NMFS is agreeable to us entering into a contract with them to run their winter-run life-cycle model for
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the Project. We are starting to work on the contracting effort and are hopeful that this wraps up about the time we
have revised operational criteria for NMFS to run — likely late this calendar year.

We have also continued to work on refinements to the Project to right-size it for the current participants. We continue
to consider a number of right-sizing actions, such as reducing the size of the reservoir along with no Delevan

intake. Once the Authority identifies a preferred project, we will assess the changes and how best to move forward with
the CEQA / NEPA compliance effort.

There is a lot in flux right now, so I'd like to hold off on meeting again. As we narrow down on a preferred project and
new operations criteria, | would like to circle back and get your input on these. | am always happy to chat if you have
questions or suggestions in the meantime.

Action Items:

1. Schedule a terrestrial focused meeting to focus on {among other topics): (1) terrestrial species and habitat
impacts; (2) impacts to refuge and refuge easements; (3) impacts to giant garter snake; and (4) mitigation strategy for
terrestrial species.

2. Look at possibility of releasing the Daily Model. (Note, | talked with the team on this late last week. We are
scheduling an internal Sites discussion on the possibility of releasing the model along with the timing and what
documentation should accompany a release. | should have more info on this in about 2 weeks.)

3. Can Sites add the Yolo Bypass to the floodplain modeling effort?

4, Continue discussion on effects to salmonid survival downstream of Freeport. Check Freedman (spelling?) 2019
paper and a recent paper from the Stanislaus River (Doug, | didn’t catch the title of this one. Can you send it over or
send the title?)

We will follow up on these action items in the coming weeks.

Please don’t hesitate to contact me if you have any questions, thoughts or concerns on the Sites Project.

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 privilegad information. it is solely for
the use of the intendad racipient{s}. Unauthorized interception, raview, use or disclo is prohibited and may visiale 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.
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From: Heydinger, Erin [Erin.Heydinger@hdrinc.com]

Sent: 10/11/2019 9:28:45 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Jim Watson [jwatson@sitesproject.org]; Joe Trapasso
[jtrapasso@sitesproject.org]

cC: Kevin Spesert [kspesert@sitesproject.org]; Rob Thomson [rthomson@sitesproject.org]; Boling, Robert M.

[Robert.Boling@hdrinc.com]; JP Robinette [JRobinette@BrwnCald.com]; Westcot, Cathy
[Cathy.Westcot@hdrinc.com]

Subject: RE: Budget and Finance WG Materials

Attachments: Ph2-Deliverables Cheat Sheet-WorkPlan.pdf

Hi Al

Thanks for your review! We put together the attached “cheat sheet” for the WG that further explains these deliverables,
As you point out, we need to make it clear that while some of these are listed as deliverables, they will not actually be
complete with the 180-day delay. For example, we state under deliverable XE3 that there will be “minimal continued
support for development of Final EIR/EIS. Focused effort on implication of project changes on environmental
documents” with the reasoning “allows Authority Board/Reservoir Committee to evaluate impacts that project changes
may have on environmental documents.”

We had not vet developed this cheat sheet when | sent you the data before, but hopefully this will help set the
expectations for the amount of effort that will be spent for each item.

For the ICF budget, we will eliminate the 54k going towards the tasks you identified in our work plan spreadsheet,
Give me a call if you'd like; 'm around today.

Thanks!
Erin

hdrine.comifoliow-us

From: Alicia Forsythe [mailto:aforsythe @sitesproject.org]

Sent: Friday, October 11, 2019 9:01 AM

To: Heydinger, Erin <Erin.Heydinger@hdrinc.com>; Jim Watson <jwatson@sitesproject.org>; Joe Trapasso
<jtrapasso@sitesproject.org>

Cc: Kevin Spesert <kspesert@sitesproject.org>; Rob Thomson <rthomson@sitesproject.org>; Boling, Robert M.
<Robert.Boling@hdrinc.com>; JP Robinette <JRobinette @BrwnCald.com>; Westcot, Cathy
<Cathy.Westcot@hdrinc.com>

Subject: RE: Budget and Finance WG Materials

Hi Erin —

| reviewed all of the documents. The “180 Day Delay Deliverables with Service Area” is a little concerning to me for
Service Area E and F. ICF has a substantially different budget for the 90 vs 180 day work plans and their deliverables and
level of effort will be likewise substantially different. For example, on Service Area E, in the 90 day delay we do expect
them to keep working on parts of the Admin Final EIR/S. But for the 180 day, we have cut all of their budget for this

effort and there will be no progress on the document. This is true for the 2081 permit and a good portion of the BA.

So for the 180 day effort, we will not get deliverable XE3 or XE6.
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In addition, there will be no assistance from ICF-E for XE2 and XE4 in the 180 day effort.
Hope this helps.

Ali

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

CONFHIENTIALITY NOTICE: This communication with its contents may contain confidential and/or fegally priviieged information. 1 is saialy for
the use of the intended recipient(s}. Unauthorized interception, review, use or disclosurs is pronhibited and may viciate 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: Heydinger, Erin <Erin. Hevdinger@hdring.com>

Sent: Wednesday, October 9, 2019 5:05 PM

To: Jim Watson <jwatson@sitesproisclorg>; Joe Trapasso <ifrapassofisitesproject.org>

Cc: Kevin Spesert <kspesert@sitesproiect.org>; Alicia Forsythe <aforsythe @sitesproiect org>; Rob Thomson
<rthomson@sitesprolect.org>; Boling, Robert M. <Roberi. Boling@hdrinc.com>; JP Robinette

<iRobinetle @ Brwnlald. com>; Westcot, Cathy <Cathy. Westcol@hdrinc.com>

Subject: Budget and Finance WG Materials

Hi Jim and Joe,

Attached are the draft materials for next Monday’s Work Group meeting. Please take a look and let us know tomorrow
morning if you have changes so we can send to the WG midday.

We will work on the color-coding for the schedules, but we could still use some QC from you and those cc’d on the
dates. For now, assume that those lines that do not have both orange and blue have a static due date {(stays the same
between the 90-day and 180-day delay).

Manager

&

HDR

37 Gatewsy Cake D, #200
Hacramenic, CA 85833

hdrinc.oomfoliow-us
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From: Joe Trapasso [jtrapasso@sitesproject.org]

Sent: 10/11/2019 9:48:25 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Heydinger, Erin [Erin.Heydinger@hdrinc.com]; Jim Watson
[jwatson@sitesproject.org]

cC: Kevin Spesert [kspesert@sitesproject.org]; Rob Thomson [rthomson@sitesproject.org]; Boling, Robert M.

[Robert.Boling@hdrinc.com]; JP Robinette [JRobinette@BrwnCald.com]; Westcot, Cathy
[Cathy.Westcot@hdrinc.com]
Subject: RE: Budget and Finance WG Materials

Ali,

FYI, the 90 Day and 180 Day Delay materials have been submitted to the Budget and Finance Committee for their review
and discussion during next Monday’s call. The documents are listed as draft and there will be changes made as needed.

Thanks,

Joe

From: Alicia Forsythe <aforsythe @sitesproject.org>

Sent: Friday, October 11, 2019 9:01 AM

To: Heydinger, Erin <Erin.Heydinger@hdrinc.com>; Jim Watson <jwatson@sitesproject.org>; Joe Trapasso
<jtrapasso@sitesproject.org>

Cc: Kevin Spesert <kspesert@sitesproject.org>; Rob Thomson <rthomson@sitesproject.org>; Boling, Robert M.
<Robert.Boling@hdrinc.com>; JP Robinette <JRobinette @BrwnCald.com>; Westcot, Cathy
<Cathy.Westcot@hdrinc.com>

Subject: RE: Budget and Finance WG Materials

Hi Erin —

| reviewed all of the documents. The “180 Day Delay Deliverables with Service Area” is a little concerning to me for
Service Area E and F. ICF has a substantially different budget for the 90 vs 180 day work plans and their deliverables and
level of effort will be likewise substantially different. For example, on Service Area E, in the 90 day delay we do expect
them to keep working on parts of the Admin Final EIR/S. But for the 180 day, we have cut all of their budget for this
effort and there will be no progress on the document. This is true for the 2081 permit and a good portion of the BA.

So for the 180 day effort, we will not get deliverable XE3 or XE6.

In addition, there will be no assistance from ICF-E for XE2 and XE4 in the 180 day effort.

Hope this helps.

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 privileged information. Ht is saiely for
the usa of tha intended recipiant{s). Unauthorizad interception, review, use or disclosura is orohibited and may viciate applicabie laws
including the Electronic Communications Privacy Act. f you are not the intended recipient, please contact the sendar and desiroy all copies of
the communication,
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From: Heydinger, Erin <Erin. Hevdinger@hdrinc.com>

Sent: Wednesday, October 9, 2019 5:05 PM

To: Jim Watson <jwatson@sitesnroiert.org>; Joe Trapasso <jtrapassof@sitesproject.oreg>

Cc: Kevin Spesert <kspeserti@sitesproiect.org>; Alicia Forsythe <aforsythe@sitesproiect.org>; Rob Thomson
<rthomson@sitesprolect.org>; Boling, Robert M. <Robert Boling@hdrinc.com>; JP Robinette

<JRobinette @ BrwnCald.com>; Westcot, Cathy <Cathy. Westoot@hdring com>

Subject: Budget and Finance WG Materials

Hi Jim and Joe,

Attached are the draft materials for next Monday’s Work Group meeting. Please take a look and let us know tomorrow
morning if you have changes so we can send to the WG midday.

We will work on the color-coding for the schedules, but we could still use some QC from you and those cc’d on the
dates. For now, assume that those lines that do not have both orange and blue have a static due date (stays the same
between the 90-day and 180-day delay).

Thanks!
Erin

HDR

23 9 Gateway (ks Z}r #2O0
Sacramento, CA 83833

i BR1.307.8758

#m

hdrine.comfoliow-us
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Summary of Deliverables
for the Revised Phase 2 (2019) Work Plan — 90 vs 180 Extension
Service Area E (Environmental Planning) and Service Area F (Permitting)

90-Day Extension:

Service Area E:

e Provide staff and administrative Final EIR/S

e Provide revised project description for CEQA/NEPA analyses consistent with the
Preferred Project description

e Support development of the preferred project, and associated analyses

Service Area F:

Integrate operational scenarios and preferred alternative

Prepare Revised Preliminary Draft BA

Prepare Preliminary Draft 2081 Application

Support future development of Section 106 Programmatic Agreement
Support future development of Section 404 and 408 applications
Support analysis of value planning

Support refinement of CDFW 60-day outcome

Support geotechnical investigations permitting and field work

Other:

e Prepare water rights application but delay submittal to at least April or May, 2020
o Prepare Draft Water Rights Application outline
o Prepare Draft Water Availability Analysis Outline and draft text

180-Dav Extension:

Service Area E:

e This work effort freezes progress on the Final EIR/S and comment response and
allows for an orderly shutdown of all ICF efforts

e Support development of the preferred project and associated analyses (support
primarily provided by the Sites Authority and HDR team; limited support from ICF)

e Prepare environmental summary document for the Authority’s Feasibility Report
(lead by the Sites Authority and HDR team; ICF would provide peer review)

Service Area F:
e This work effort freezes progress on the Biological Assessment, 2081 Permit,
Section 106 Programmatic Agreement, Section 404 and other permit applications

e Integrate operational scenarios and preferred alternative description

e Support analysis of value planning

e Support refinement of CDFW 60-day outcome

e Support geotechnical investigations through field monitoring as required in the
Biological Opinion

Other:

e Prepare Draft Water Availability Analysis Outline and draft text

Page 1 of 1
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Sent: 10/14/2019 7:43:48 AM

To: Obegi, Doug [dobegi@nrdc.org]; jon@baykeeper.org; Barry Nelson (barry@westernwaterstrategies.com)
[barry@westernwaterstrategies.com]; greg@bayecotarium.org; Chris Shutes [blancapaloma@msn.com]; Kim
Delfino [KDelfino@defenders.org]; Zwillinger, Rachel (Mail Contact) [rzwillinger@defenders.org]

cC: Monique Briard (Monique.Briard@icf.com) [Monique.Briard@icf.com]; Jim Watson [jwatson@sitesproject.org]; Jim
Lecky (jim.Lecky@icf.com) [jim.Lecky@icf.com]; Tull, Robert/SAC [Robert.Tull@jacobs.com]; Kevin Spesert
[kspesert@sitesproject.org]; John Spranza (john.spranza@hdrinc.com) [john.spranza@hdrinc.com]; Grimaldo, Lenny
[Lenny.Grimaldo@icf.com]

Subject: RE: Sites Meeting with NRDC, et al. - Follow-up

Attachments: 20190813 Sites NRDC Mtg_Final.pdf

Thank you Doug and Chris for the refinements to the Action Items. Below is an updated list. I've also attached a PDF of
the presentation. (Note that the PDF file changes templates and page numbers part way thru. We actually used 2
presentations that day and | combined them both into one PDF file. The actual PPT files are too large to send via email.)

And thanks Doug for the four papers!

Action ltems:

1. Schedule a terrestrial focused meeting to focus on (among other topics): (1) terrestrial species and habitat
impacts; (2) impacts to refuge and refuge easements; (3) impacts to giant garter snake; and (4) mitigation strategy for
terrestrial species.

2. Look at possibility of releasing the Daily Model. (Note, | talked with the team on this late last week. We are
scheduling an internal Sites discussion on the possibility of releasing the model along with the timing and what
documentation should accompany a release. | should have more info on this in about 2 weeks.)

3. Can Sites add the Yolo Bypass to the floodplain modeling effort? (Note, we are already planning on adding the
Sutter Bypass to the floodplain modeling effort, but had not planned on including Yolo. So this action item is focused on
Yolo as we had not originally planned on including the Yolo Bypass in the floodplain modeling effort. Sutter will be
included.)

4. Continue discussion on effects to salmonid survival throughout the Sacramento River and Delta. Check
Freedman (spelling?) 2019 paper and a recent paper from the Stanislaus River — Doug sent over papers on 10/9.
5. Email copy of PPT presentation from meeting. — Completed with this email.

6.

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. it is solely for
the use of the intendad racipient{s}. Unauthorized interception, raview, use or disclosurs is prohibited and may visiate applicabis 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: Obegi, Doug <dobegi@nrdc.org>

Sent: Wednesday, October 9, 2019 5:25 PM

To: Alicia Forsythe <aforsythe @sitesproject.org>; jon@baykeeper.org; Barry Nelson
(barry@westernwaterstrategies.com) <barry@westernwaterstrategies.com>; greg@bayecotarium.org; Chris Shutes
<blancapaloma@msn.com>; Kim Delfino <KDelfino@defenders.org>; Zwillinger, Rachel (Mail Contact)
<rzwillinger@defenders.org>

Cc: Monique Briard (Monique.Briard@icf.com) <Monique.Briard@icf.com>; Jim Watson <jwatson@sitesproject.org>;
Jim Lecky (jim.Lecky@icf.com) <jim.Lecky@icf.com>; Tull, Robert/SAC <Robert. Tull@jacobs.com>; Kevin Spesert
<kspesert@sitesproject.org>; John Spranza (john.spranza@hdrinc.com) <john.spranza@hdrinc.com>; Grimaldo, Lenny
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<Lenny.Grimaldo@icf.com>
Subject: RE: Sites Meeting with NRDC, et al. - Follow-up

Hi Alj,

Thank you for following up on our prior meeting, and | agree that it makes sense to hold off on scheduling another
meeting at this point.

Attached are 3 papers from 2018 and 2019 regarding Sacramento River flows and salmon survival, including the
Friedman et al 2019 paper | mentioned in the meeting, as well as the Zeug et al 2014 paper showing a very strong
correlation between Stanislaus River flows and juvenile salmon survival.

In terms of the action items from the meeting, | thought that item #4 was not limited to impacts downstream of
Freeport {see Perry et al 2018), but instead was regarding impacts in the Sacramento River below the intakes as well as
further downstream. | believe item #3 was broader floodplain inundation modeling, not limited to Yolo Bypass (?). In
addition, would you please email us a copy of the PPT presentation that was shared at the meeting with us? That was
on my list of action items from the meeting.

Thanks,
-d

From: Alicia Forsythe <zforsvthe@sitesproiect. org>

Sent: Wednesday, October 9, 2019 4:16 PM

To: jon@bavkesper.org; Barry Nelson (barnry@westernwaterstrategies.com) <barry@westernwatersirategies.com,
greg@bavecotarium.org; Obegi, Doug <dobsgif@nrde.org>; Chris Shutes <blancapaioma®@msn.com>; Kim Delfino
<Kbelfino@defenders.org>; Zwillinger, Rachel (Mail Contact) <rrwillinger@defenders.org>

Cc: Monique Briard (Monigue, Briard@ichcom) <Monigue Brizrd@icf.com>; Jim Watson <dwatzon@sitesprojsct.org,
Jim Lecky (. Lecky@ict.com) <im.lecky®@ict.com>; Tull, Robert/SAC <Robert. Tulliliscobs.com>; Kevin Spesert
<kspesert@sitesproleci.org>; John Spranza (ichn.spranza@hdrinc.com) <jehnaspranza@hdrinc.coms>; Grimaldo, Lenny
<Lenny.Grimaldo@icf.com>

Subject: Sites Meeting with NRDC, et al. - Follow-up

All -

I sincerely apologize for the long delay in circling back to you all after our meeting. | know how important it is to follow
up on our commitments and time just got away from me on this. My apologies.

I wanted to say thank you very much for taking the time to chat with us. Below are the action items that |
recorded. Please let me know if | missed any or have mischaracterized any.

| also wanted to share that we continue with our discussions with CDFW on operating criteria (diversion criteria). We
have also had an initial re-engagement meeting with NMFS and plan to meet with them and CDFW together in the
coming weeks. NMFS is agreeable to us entering into a contract with them to run their winter-run life-cycle model for
the Project. We are starting to work on the contracting effort and are hopeful that this wraps up about the time we
have revised operational criteria for NMFS to run — likely late this calendar year.

We have also continued to work on refinements to the Project to right-size it for the current participants. We continue
to consider a number of right-sizing actions, such as reducing the size of the reservoir along with no Delevan

intake. Once the Authority identifies a preferred project, we will assess the changes and how best to move forward with
the CEQA / NEPA compliance effort.
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There is a lot in flux right now, so I'd like to hold off on meeting again. As we narrow down on a preferred project and
new operations criteria, | would like to circle back and get your input on these. | am always happy to chat if you have
questions or suggestions in the meantime.

Action ltems:

1. Schedule a terrestrial focused meeting to focus on (among other topics): (1) terrestrial species and habitat
impacts; (2) impacts to refuge and refuge easements; (3) impacts to giant garter snake; and (4) mitigation strategy for
terrestrial species.

2. Look at possibility of releasing the Daily Model. (Note, | talked with the team on this late last week. We are
scheduling an internal Sites discussion on the possibility of releasing the model along with the timing and what
documentation should accompany a release. | should have more info on this in about 2 weeks.)

3. Can Sites add the Yolo Bypass to the floodplain modeling effort?

4. Continue discussion on effects to salmonid survival downstream of Freeport. Check Freedman (spelling?) 2019
paper and a recent paper from the Stanislaus River (Doug, | didn’t catch the title of this one. Can you send it over or
send the title?)

We will follow up on these action items in the coming weeks.
Please don’t hesitate to contact me if you have any questions, thoughts or concerns on the Sites Project.

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. it is saiely for
the use of the intended recipient{s). Unauthorized intercention, review, use or disclosure is prohibited and may violate applicabie laws
including the Electronic Communications Privacy Act. f you are not the intended recipient, pleass contact the sendar and desiroy all copies of
the communication,

Draft_0026394



From: Thad Bettner [thetther@gcid.net]

Sent: 10/15/2019 3:06:28 PM
To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: RE: Pre-Chuck Call

Thanks | would propose changing the word “protect” to “consider”

Thaddeus L Bettner
Glenn-Colusa Irrigation District
PO Box 150

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

From: Alicia Forsythe [mailto:aforsythe@sitesproject.org]

Sent: Tuesday, October 15, 2019 3:02 PM

To: Lewis Bair; Thad Bettner; Doug Headrick; Patterson,Roger K; Fritz Durst
Cc: William Vanderwaal

Subject: RE: Pre-Chuck Call

Hi all — I just wanted to share that Lewis and | just talked and decided to leave the table as is. It is important for folks to
realize that we don’t have an operational plan and have not been able to model “Flows into the Sutter Bypass System”
line. This line was intentionally worded general and likely means a lot of different things to different folks. In general,
what | think we are trying to say is we understand flows into the Sutter Bypass are important and we will work to not
mess these up. ldeally, the current configuration of the weirs is our “baseline” and we maybe mitigate some of Sites
effects by notching one of the weirs and getting credit for the resulting increase in juvenile rearing habitat.

| agree completely that its difficult to understand where to negotiate without supporting tradeoffs. We have a series of
models we’d need to run to quantify the environmental benefits (and impacts) and just haven’t had time to run

these. To me, the main / most important ones would be DSM2 and OBAN. DSM2 would get us some of the Delta
components that Chuck is concerned about. OBAN would help us identify net benefits (or effects) to salmon (it's a life
cycle model). | will say that the CDFW team doesn’t hold much confidence in OBAN and would rather see NMFS run
their winter-run life cycle model.

We can have a download after tomorrow’s meeting and figure out where we want to go from here.

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. it is solely for
the use of the intendad recipient{s). Unauthorized interception, raview, use or disclosurs 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 copies of
the communication.
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From: Lewis Bair <lbair@rd108.org>

Sent: Tuesday, October 15, 2019 11:15 AM

To: Alicia Forsythe <aforsythe@sitesproject.org>; Thad Bettner <tbettner@gcid.net>; Doug Headrick
<dough@sbvmwd.com>; Patterson,Roger K <RPatterson@mwdh2o.com>; Fritz Durst <fritz.durst@gmail.com>
Cc: William Vanderwaal <wvanderwaal@rd108.org>

Subject: Re: Pre-Chuck Call

Ali,

Related to the row titled “Flows into the Sutter Bypass System”. I'm not sure this row provides information that helps
inform the conversation since the reader doesn’t understand what we would actually do? For example: are we not
pumping to ensure that water spills on the rising limb or receding limb of changing River Stages. All three of the weirs
specifically mentioned spill at different River flows. This could be burdensome. Additionally, the weirs could all be
modified in the next decade or two. A modified Tisdale weir with a notch would spill around 10,000 cfs where the
current fixed elevation spills at 23,000 cfs. The gain achieved via the notch is significant. If we applied the concept that
we would not affect when water spilled, this could happen very frequently when they are notched and maybe not be
necessary for the fishery benefit?

What | would mostly like to raise is the need in the table to provide some quantifiable information that would help
Chuck and us decide what is valuable. For example, can we quantify the magnitude of average annual water cost for
each of these actions. Even if we can’t do it numerically, maybe we can simply state high, med, low etc. Also, | think it
would be helpful to quantify the environmental benefit; for example in the Sutter row, do we know how many days we
are extending flow into the bypass on an average annual basis?

Maybe it’s best to stay at this high level for this meeting, but it is difficult to understand where to negotiate without
these supporting tradeoffs.

I would be happy to assist in the floodplain examples as we are in the midst of developing what that might look like in
the future.

Thanks for the table as it is a great start.

Lewis
530.979.1536

From: Alicia Forsythe <aforsyihe@sitesproiect.ore>

Date: Tuesday, October 15, 2019 at 7:25 AM

To: Thad Bettner <theiiner@ucid.net>, Doug Headrick <doughi@shymwd.con>, Lewis Bair <lbairi@rd 108 ore>,
""Patterson,Roger K" <RPattersoni@mwdh2o.com>, Frederick Durst <fritz. durst@email.com>

Subject: RE: Pre-Chuck Call

Hi all — Attached is a draft table format for discussion with Chuck. We can talk about format and what alternatives to
include on our 8:00 AM call. Jacobs continues to finish up the model runs, so some of the missing content for the table
will come later today.

Ali

Alicia Forsythe | Environmental Planning and Permitting Manager | Sites Reservoir Project | 916.880.0676 |
aforsythe@sitesproject.org | www.SitesProject.org
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CONFIDENTIALITY NOTICE: This communication with its contents may contain confidantial and/or lagaily privileged information. 1t is salely for
tha 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. Hf you are not the intended recipient, please contact the sender and destroy ail cogpias of
the communication.

From: Thad Bettner <tbeitner@pcid.nst>

Sent: Thursday, October 10, 2019 10:04 AM

To: Thad Bettner; Alicia Forsythe; Doug Headrick; Lewis Bair; Patterson,Roger K; Fritz Durst
Subject: Pre-Chuck Call

When: Tuesday, October 15, 2019 8:00 AM-8:30 AM (UTC-08:00) Pacific Time (US & Canada).
Where: Conference Call

Conference Line: 866-453-5550
Moderator: 1444263
Participants: 2056729
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File Provided Natively
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 10/18/2019 7:41:56 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]
CC: Spranza, John [John.Spranza@hdrinc.com]
Subject: Lead Agency Role in CEQA

Good morning, in case the issue is raised again in the reservoir committee, there is a reason that a CEQA lead agency
must review an EIR for adequacy and often hires outside consultants to peer review documents prepared by
consultants, even their own:

a) The Lead Agency may choose one of the following arrangements or a combination of them for preparing a draft EIR.
1) Preparing the draft EIR directly with its own staff.

) Contracting with another entity, public or private, to prepare the draft EIR.

) Accepting a draft prepared by the applicant, a consultant retained by the applicant, or any other person.

=T ™ S B

=

(4) Executing a third party contract or Memorandum of Understanding with the applicant to govern the preparation of a draft EIR by an
independent contractor.

(5) Using a previously prepared EIR.

) Before using a draft prepared by another person, the Lead Agency shall subject the draft to the agency’s own review and analysis. The
draft EIR which is sent out for public review must reflect the independent judgment of the Lead Agency. The [ ead Agency is responsible for the
adequacy and objectivity of the draft EIR.

It is not consultant’s responsibility to determine adequacy.

| also found a legislative analyst’s memo for SF online this morning: hitps://sfbos.org/envirenmentslb-consulting-finms.
While this memo pertains to private projects where the applicant rather than the lead agency hires the consultant it
includes the following suggestions for diligent review:

To ensure objectivity in the documents and maintain public trust in the process, municipalities have instituted a variety
of formal and informal safeguards, particularly regarding the work of private consultants. Generally, those mechanisms
that guide consultants to correct errors earlier in the process are less costly than those that do so later. To safeguard the
process, the lead agency can:

® Critically review materials submitted by the consultant;

° Work closely with the consultant during the preparation of the materials, including providing strict
guidelines;

® Hire a separate consulting firm to conduct peer review of documents;

° Facilitate an expanded (earlier and more accommodating) public participation process;

e Pre-qualify consultants that applicants may hire based on strict requirements;

® Select the consultant;

° Hire the consultant directly (using funds paid to the municipality by the applicant);

o Disallow the applicant from communicating with the consultant regarding the project; and

° Prepare additional documents in-house.

Just some thoughts. And yes, | woke up at 2am thinking about this ©

Laurie Warner Herson
Principal/Owner

Phenix

Environmental Planning

916.201.3935
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faurie. warner.herson@phenixeny.com
State of California Small Business (#1796182)
Supplier Clearinghouse Women Business Enterprise (#16000323)

http-//phenixenv.com/
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Figure 1
Sacramento Valley

Water Year Hydrologic Classification

Year classification shall be determined by computation of the following equation:

INDEX = 04*X+03*Y+03*Z

Where: X = Current year’s April — July

Sacramento Valley unimpaired runoff

Y = Current October — March

Sacramento Valley unimpaired runoff

. . 1
Z = Previous year’s index

The Sacramento Valley unimpaired runoff for the current water

year (October 1 of the preceding calendar year through September
30 of the current calendar year), as published in California
Department of Water Resources Bulletin 120, is a forecast of the sum
of the following locations: Sacramento River above Bend Bridge,
near Red Bluff; Feather River, total inflow to Oroville Reservoir;
Yuba River at Smartville ; American River, total inflow to Folsom
Reservoir. Preliminary determinations of year classification shall be
made in February, March, and April with final determination in May.
These preliminary determinations shall be based on hydrologic
conditions to date plus forecasts of future runoff assuming normal
precipitation for the remainder of the water year.

Index
Classification Millions of Acre-Feet (MAF)
Wet.....oooooien. Equal to or greater than 9.2
Above Normal..... Greater than 7.8 and less than 9.2
Below Normal..... Equal to or less than 7.8 and greater than 6.5
Dry...cccooooevin Equal to or less than 6.5 and greater than 5.4
Critical.............. Equal to or less than 5.4

YEAR TYPE *

All Years for All Objectives

Wet

Above
Normal

Below
Normal

Dry

Critical

6.5

. 5.4

Index

Millions of Acre-

Feet

A cap of 10.0 MAF is put on the previous year’s index (Z) to account for required flood control reservoir releases during wet years.

The year type for the preceding water year will remain in effect until the initial forecast of unimpaired runoff for the current water year is

available.

188.
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From: Alicia Forsythe [aforsythe@sitesproject.org]

Sent: 10/28/2019 1:59:12 PM

To: John Spranza (jochn.spranza@hdrinc.com) [john.spranza@hdrinc.com]; Monique Briard (Monigue.Briard@icf.com)
[Monique.Briard@icf.com]; Jim Lecky {jim.Lecky@icf.com) [jim.Lecky@icf.com]; Greenwood, Marin
[Marin.Greenwood@icf.com]; Tull, Robert/SAC [Robert. Tull@jacobs.com]; Evan Sawyer - NOAA Federal
[evan.sawyer@noaa.gov]; Cathy Marcinkevage - NOAA Federal [cathy.marcinkevage@noaa.gov]; Dietl, Michael
(mdietl@usbr.gov) [mdietl@usbr.gov]; Cordova, Daniel [dcordova@usbr.gov]; Jelica Arsenijevic
(Jelica.Arsenijevic@hdrinc.com) [Jelica.Arsenijevic@hdrinc.com]; nmartin@ushr.gov; Davis-Fadtke, Kristal @Wildlife
[Kristal.Davis-Fadtke@wildlife.ca.gov]; Kundargi, Kenneth@Wildlife [Kenneth.Kundargi @wildlife.ca.gov]; La Luz,
Felipe@Wildlife [Felipe.LaLuz@wildlife.ca.gov]; Rob Thomson [rthomson@sitesproject.org]; Grimaldo, Lenny
[Lenny.Grimaldo@icf.com]; CFitzer@esassoc.com; Jason.Julienne@wildlife.ca.gov; Linander, Duane@Wildlife
[Duane.Linander@wildlife.ca.gov]; Morgan.Kilgour@Wildlife.ca.gov; Johnson, Matt@Wildlife
[Matt.Johnson@wildlife.ca.gov]; Sullivan, Lauren (lauren_sullivan@fws.gov) [lauren_sullivan@fws.gov]

cC: Williams, Jonathan@Wildlife [Jonathan.Williams@wildlife.ca.gov]

Subject: Fwd: Sites - NMFS / CDFW Joint Meeting
Attachments: invite.ics; 20190927 NMFS Model and Analysis Qs.pdf; 20191030_NMFS USFWS CDFW Technical Assistance Meeting
1_Agenda.docx

Location: ICF Offices - 980 9th St., Suite 1200, Sacramento, CA
Start: 10/30/2019 1:00:00 PM
End: 10/30/2019 4:00:00 PM

Show Time As: Tentative

Recurrence: (none)

Hi Alicia,
Could you also add Stephen Maurano from the NMFS CCVO to the invite list for the meeting on Wednesday?

Thank you,
Evan

—————————— Forwarded message ---------

From: Alicia Forsythe <aforsythe@sitesproject.org>

Date: Wed, Oct 23, 2019 at 9:15 AM

Subject: Sites - NMFS / CDFW Joint Meeting

To: John Spranza (john.spranza@hdrinc.com) <john.spranza@hdrinc.com>, Monique Briard
(Monique.Briard@icf.com) <Monique.Briard@icf.com>, Jim Lecky (jim.Leckv@icf.com)
<im.Lecky@icf.com>, Greenwood, Marin <Marin.Greenwood@icf.com>, Tull, Robert/SAC

<Robert. Tull@jacobs.com>, Evan Sawyer - NOAA Federal <gvan.sawyer(@noaa.gov>, Cathy Marcinkevage -
NOAA Federal <cathy.marcinkevage(@noaa.gov>, Dietl, Michael (mdictl@usbr.eov) <mdietl@usbr.gov>,
Cordova, Daniel <dcordova@usbr.gov>, Jelica Arsenijevic (Jelica. Arsenijevic@hdrinc.com)

<Jelica. Arsenijevic@hdrinc.com™>, nmartin@usbr.gov <nmartin@usbr.gov>, Davis-Fadtke, Kristal@Wildlife
<Kristal.Davis-Fadtke@wildlife.ca.gov>, Kundargi, Kenneth@Wildlife <Kenneth.Kundargi@wildlife.ca.gov>,
La Luz, Felipe@Wildlife <Felipe.LalLuz@wildlife.ca.gov>, Rob Thomson <rthomson@sitesproject.org>,
Grimaldo, Lenny <Lenny.Grimaldo@icf.com>, CFitzer@esassoc.com <CFitzer@esassoc.com>,
Jason.Julienne@wildlife.ca.gov <Jason.Julienne@wildlife.ca.gov>, Linander, Duane@Wildlife
<Duane.Linander@wildlife.ca.gov>, Morgan.Kilgour@Wildlife.ca.gov <Morgan.Kilgour@wildlife.ca.gov>,
Johnson, Matt@Wildlife <Matt.Johnson@wildlife.ca.gov>, Sullivan, Lauren (lauren_sullivan@fws.gov)
<lauren_sullivan@fws.gov>

Cc: Williams, Jonathan@Wildlife <Jonathan. Williams@wildlife.ca.gov>
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Updated with agenda and document from NMFS that we will talk about / walk through at the meeting.

Hi all — Thanks for the quick response to the Doodle Poll! Please hold October 30 from 1 to 4 PM for our
NMES / CDFW Sites meeting. I realize this date doesn’t work for everyone. I was trying to capture the date
that worked for the majority of folks, but especially for the NMFS team.

We will get a meeting agenda and location out by Friday, October 18.

I added the folks that responded to the doodle poll but were not on my original email. Please let me know if 1
should add anyone else to this invite.

We look forward to the discussion!

Evan Bing Sawyer,

Natural Resource Management Specialist
NOAA Fisheries West Coast Reglon

5. Depariment of Commerees

Oifice: (B16) 9303658

Evan Sawysr@inoaa,gov

www . westcoast.fisheries.noaa.gov
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Sites Reservoir
Coordination Meeting

Meeting Agenda
Date: 31 October 2019
Time: 9:00 AM to 11:00 AM (PST)

Location: 2485 Natomas Park Drive (Jacobs Office)
Call in: (866) 203-7023

PC: 2150376387

* Introductions
*  Program updates (M. Dietl and R. Thomson)
¢ Funding and tasks for NMFS

+ Development of a Cooperative Agreement with UC Santa Cruz to run the NMFS
Life Cycle Model (which CalSim data set should be used?)

« Jacob’s overview of biological opinion and effects to Sites Project, especially
Shasta Cold Water Pool

« Jacob’s tasks for Reclamation and Sites schedule and status

« Jacob’s proposal for Fremont Weir and functional habitat for the Yolo Bypass
« Daily model update (R. Tull)

* Update on SPOC

* Review previous action items

 New action items

Outstanding Action Items

No. Action Item Lead Status/Comments
1  Obtain bathymetry for Delevan intake from Frederiksen LIDAR and hydraulic model
DWR received, need to arrange to
pick up data
2 Viewer: Provide comments to Tim Hill. All
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17 October, 2019

Page 2
No. Action item Lead Status/Comments
3 Develop Water Rights schedule Spranza
4 Need brief summary on Sites with Shasta raise — Leaf Narrative on history is still
prior work needed.
5  Develop a description of the model for Leaf

Operational Flexibility that documents the
assumptions

6  Evaluation of near-field and far-field effects on Lecky, Ongoing
fish Briard, and
Fish Team
7  Need a schedule for LT_Gen modeling. Also Tull, Leaf

please review the previous scope of work to
confirm it is still appropriate and provide to
Derya for Reclamation review.

8  Need to account for habitat in the “tax table” for Tull, Leaf Project description and
diversions. Will require HEC-RAS and GIS tools to operation criteria need to be
map. defined
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From: Frederiksen, Lee E. [Lee.Frederiksen@hdrinc.com]

Sent: 10/29/2019 11:40:18 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Herrin, Jeff [jeff.herrin@aecom.com}]; Robert.Tull
(Robert. Tull@jaccbs.com) [Robert. Tull@jacobs.com]; Brian Grubbs (grubbs@montaguederose.com)
[grubbs@montaguedercse.com]

CcC: Jim Watson [jwatson@sitesproject.org]; Rob Thomson [rthomson@sitesproject.org]; Heydinger, Erin
[Erin.Heydinger@hdrinc.com]
Subject: Value Planning Affordability Study

Attachments: Value Planning TM_Draft_revl.docx; 20191015_Sites-Scenarios Summary Table.docx

Hi All,

The Authority wants to drastically reduce engineering costs for the time being. The want to conduct a value planning
affordability analyses ASAP as outlined below. We need to present the results at a workshop in mid November. The
scope is outlined below. Please feel free to comment. | will be sending out a more formal scope and requesting your
level of effort and costs.

I have spoken with all of you, except Rob. I'm sending this scope and attachments for your review and
comment. Please call me with any questions or concerns.

Ali — please confirm that | have referenced the correct operation scenarios.

Thanks.
Lee

Deliverable XA2 — 180-Day Value Planning Affordability Analysis and Document

Authority Agent Lead: Lee Frederiksen

® Scope: The Authority is not using the affordability study results to identify a preferred plan at this time. The
value planning affordability effort will determine the cost per acre foot of water will be determined for the following
scenarios:

o The engineering, operations, and financial methodologies and assumptions will be finalized reflecting Work
Group comments received on the September, 2019 technical memorandums. The resulting methodologies and
assumptions will be used for the value planning affordability analyses.

o Two operational scenarios and corresponding yields previously presented to CDFW. These are referred to as
8,000 Wilkins with WaterFix Criteria, and Potential Revised Project-September 2019.
o For each operational scenario, the cost of water will be determined for the estimated construction costs

associated with Alternative D and three selected construction costs that bracket the range of construction costs
estimated under the value planning effort.

o For each operational scenario, the allowable construction cost will be estimated reflecting two assumed
“affordable” cost per acre foot. The “affordable” cost per acre foot will be selected by the Authority.

o The limitations associated with the results of the engineering costs, operations, and financial components of the
affordability analyses will be summarized.

o) A workshop will be held in mid-November, 2019 to present and review the results of the value planning
affordability results.

o) A technical memorandum will be prepared summarizing the methodologies, assumptions, results and limitations

of the value planning affordability study.
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¥, PR

e | Fractice Leader, Civil Works

2635 fron Foint Road, Suite 300
Folagm, CA BBG30

lee.frederiksen@hdrinc.com

916.213.0588

hddrine.comffoliow-us

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or legally privileged
information. It is solely for the use of the intended recipient(s). Unauthorized interception, review, use or disclosure is
prohibited and may violate applicable 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.
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From: Frederiksen, Lee E. [Lee.Frederiksen@hdrinc.com]

Sent: 10/29/2019 11:38:16 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Herrin, Jeff [jeff.herrin@aecom.com}]; Robert.Tull
(Robert. Tull@jaccbs.com) [Robert. Tull@jacobs.com]; Brian Grubbs (grubbs@montaguederose.com)
[grubbs@montaguedercse.com]

CcC: Jim Watson [jwatson@sitesproject.org]; Rob Thomson [rthomson@sitesproject.org]; Heydinger, Erin
[Erin.Heydinger@hdrinc.com]
Subject: Value Planning Affordability Study

Attachments: Value Planning TM_Draft_revl.docx; 20191015_Sites-Scenarios Summary Table.docx

Hi All,

The Authority wants to drastically reduce engineering costs for the time being. The want to conduct a value planning
affordability analyses ASAP as outlined below. We need to present the results at a workshop in mid November. The
scope is outlined below. Please feel free to comment. | will be sending out a more formal scope and requesting your
level of effort and costs.

I have spoken with all of you, except Rob. I'm sending this scope and attachments for your review and
comment. Please call me with any questions or concerns.

Ali — please confirm that | have referenced the correct operation scenarios.

Thanks.
Lee

Deliverable XA2 — 180-Day Value Planning Affordability Analysis and Document

Authority Agent Lead: Lee Frederiksen

® Scope: The Authority is not using the affordability study results to identify a preferred plan at this time. The
value planning affordability effort will determine the cost per acre foot of water will be determined for the following
scenarios:

o The engineering, operations, and financial methodologies and assumptions will be finalized reflecting Work
Group comments received on the September, 2019 technical memorandums. The resulting methodologies and
assumptions will be used for the value planning affordability analyses.

o Two operational scenarios and corresponding yields previously presented to CDFW. These are referred to as
8,000 Wilkins with WaterFix Criteria, and Potential Revised Project-September 2019.
o For each operational scenario, the cost of water will be determined for the estimated construction costs

associated with Alternative D and three selected construction costs that bracket the range of construction costs
estimated under the value planning effort.

o For each operational scenario, the allowable construction cost will be estimated reflecting two assumed
“affordable” cost per acre foot. The “affordable” cost per acre foot will be selected by the Authority.

o The limitations associated with the results of the engineering costs, operations, and financial components of the
affordability analyses will be summarized.

o) A workshop will be held in mid-November, 2019 to present and review the results of the value planning
affordability results.

o) A technical memorandum will be prepared summarizing the methodologies, assumptions, results and limitations

of the value planning affordability study.
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e | Fractice Leader, Civil Works

2635 fron Foint Road, Suite 300
Folagm, CA BBG30

lee.frederiksen@hdrinc.com

916.213.0588

hddrine.comffoliow-us

CONFIDENTIALITY NOTICE: This communication with its contents may contain confidential and/or legally privileged
information. It is solely for the use of the intended recipient(s). Unauthorized interception, review, use or disclosure is
prohibited and may violate applicable 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.
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Summary of Operational Scenarios, Yield and Affordability
Sites Reservoir Project

Criteria CDFW-Revised Operational 8,000 Wilkins with Scaled Diversion with Draft EIR/S & WSIP Potential Revised Project —~
Scenario Provided for WaterFix Criteria WaterFix Criteria Application Sept 2019
Discussion
Facility Components
Reservoir Size 1.5 MAF 1.5 MAF 1.5 MAF 1.8 MAF 1.5 MAF
Delevan Intake Not included; Not included; Not included; Included Not included;

Outlet only facility

Outlet only facility

Outlet only facility

Outlet only facility

Operational Scenario

Wilkins Slough Bypass
Flow

> 10,000 cfs; no diversions at
Red Bluff or Hamilton City Sept
thru December

8,000 cfs

8,000 cfs April/May;
all other times, 5,000 cfs;
Scaled diversion

5,000 cfs (3-day average)

8,000 cfs April/May;
all other times, 5,000 cfs;
Scaled diversion

Fremont Weir Notch

Prioritize the Fremont Weir
Notch preferred alternative

Prioritize the Fremont Weir
Notch preferred alternative

Prioritize the Fremont Weir
Notch preferred alternative

Not included

Prioritize the Fremont Weir
Notch preferred alternative

Flows into the Sutter
Bypass System!

Consider frequency and duration
of spills at Moulton, Colusa, and

Consider frequency and duration
of spills at Moulton, Colusa, and

Consider frequency and duration
of spills at Moulton, Colusa, and

Assumed no change

Consider frequency and duration
of spills at Moulton, Colusa, and

Tisdale Tisdale Tisdale Tisdale
Freeport Bypass Flow >35,000 cfs between January Modeled WaterFix Criteria? Modeled WaterFix Criteria? Maintain Delta Water Quality? Maintain Delta Water Quality® +
and May (applied on a daily basis) (applied on a daily basis) 15,000 cfs February and March

(applied as a monthly average)

(applied on a monthly average)

Net Delta Outflow Index >44,500 cfs between March and Modeled WaterFix Criteria? Modeled WaterFix Criteria? None None; Minor changes in X2;
(NDOI) Prior to Project May (using >44,500 cfs between (using >44,500 cfs between Mitigation proposed
Diversions March and May as a surrogate) March and May as a surrogate)
Yield (Holthouse Deliveries) and Costs*

Public Water Agency Yield 113 TAF (A) 136 TAF (A) 138 TAF (A) 237 TAF (A) 182 TAF (A)
(Average / Dry Year) 193 TAF (D) 234 TAF (D) 239 TAF (D) 459 TAF (D) 321 TAF (D)
State Yield (Average / Dry 32 TAF (A) 38 TAF (A) 43 TAF (A) 86 TAF (A) 62 TAF (A)
Year) 15 TAF (D) 18 TAF (D) 18 TAF (D) 56 TAF (D) 36 TAF (D)
Federal Yield (Average / 44 TAF (A) 47 TAF (A) 53 TAF (A) 132 TAF (A) 88 TAF (A)
Dry Year) 52 TAF (D) 50 TAF (D) 54 TAF (D) 187 TAF (D) 120 TAF (D)
Yield (Average / Dry Year) 190 TAF (A) 220 TAF (A) 234 TAF (A) 455 TAF (A) 332 TAF (A)

259 TAF (D) 302 TAF (D) 312 TAF (D) 702 TAF (D) 477 TAF (D)
Meets Total Yield Need?$ No No No Yes No

$ Per AF Financed?®
(traditional / with WIFIA
loan)

$1,152/AF traditional
With WIFIA Loan not calculated,
but likely $40 to $60/AF cost
reduction

To be determined

To be determined

$772/AF traditional
$681/AF with WIFIA

$767/AF traditional **
$713/AF with WIFIA **

Notes on next page.
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Notes:
All scenarios assume the following:

e Pulse flow protection modeled as protecting the first pulse October thru May. Cease diversions for 7 days during pulses of 15,000 cfs to 25,000 cfs as measured at Bend Bridge.
e Reclamation included at 25% cost share for operational flexibility.

Modeled WaterFix Freeport criteria applied on a daily basis October through June. Modeled WaterFix NDOI criteria applied using 44,500 cfs between March and May as a surrogate.

Actual WaterFix

operations criteria (as described in CDFW ITP and NMFS BO) for both Freeport and NDOI cannot be modeled in CALSIM II because the criteria are biologically-based (i.e., based on fish presence at

1. Not currently represented in the modeling framework.
2
Knights Landing rotary screw trap).
3.
4.
5.
6. Total Yield Need:

Draft — For Discussion Purposes Only — Not for Distribution

Maintain Delta Water Quality = 15,000 cfs in January; 13,000 cfs in December and February thru June; 11,000 cfs all other times.
Yield values determined using CALSIM II modeling; Costs determined using a financial model or interpolated from similar model runs (interpolated values denoted with a **),.
Cost per acre-foot financed. Costs are long-term average for deliveries at Holthouse. Additional costs would be incurred for further conveyance by individual members.

Total Average Annual Yield Needed
Sites Reservoir Project

Member

Yield
(Holthouse Deliveries)

Public Water Agencies @

North of Delta 52,142 AF
South of Delta 140,750 AF
Sub-total Public Water Agencies 192,892 AF
Environmental Benefits °
State
Incremental Level 4 26,000 AF
Yolo Bypass 60,000 AF
Sub-total State 86,000 AF
Federal — Anadromous Fish 132,000 AF
Sub-total Environmental Benefits 218,000 AF
Total 410,892 AF
Notes:

a. Based on Phase 2 participation.

b. Based on Alternative D in Reclamation’s draft Feasibility Study. Assumes Reclamation
participation of about 25%. State costs are assumed fixed at $816M, thus, increasing
per acre-foot costs will reduce the State environmental benefits. Reduced Reclamation

participation will reduce the temperature a

nd flow stability benefits, but would allow for

additional deliveries to public water agencies.
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From: Frederiksen, Lee E. [Lee.Frederiksen@hdrinc.com]

Sent: 10/29/2019 11:38:16 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Herrin, Jeff [jeff.herrin@aecom.com}]; Robert.Tull
(Robert. Tull@jaccbs.com) [Robert. Tull@jacobs.com]; Brian Grubbs (grubbs@montaguederose.com)
[grubbs@montaguedercse.com]

CcC: Jim Watson [jwatson@sitesproject.org]; Rob Thomson [rthomson@sitesproject.org]; Heydinger, Erin
[Erin.Heydinger@hdrinc.com]
Subject: Value Planning Affordability Study

Attachments: Value Planning TM_Draft_revl.docx; 20191015_Sites-Scenarios Summary Table.docx

Hi All,

The Authority wants to drastically reduce engineering costs for the time being. The want to conduct a value planning
affordability analyses ASAP as outlined below. We need to present the results at a workshop in mid November. The
scope is outlined below. Please feel free to comment. | will be sending out a more formal scope and requesting your
level of effort and costs.

I have spoken with all of you, except Rob. I'm sending this scope and attachments for your review and
comment. Please call me with any questions or concerns.

Ali — please confirm that | have referenced the correct operation scenarios.

Thanks.
Lee

Deliverable XA2 — 180-Day Value Planning Affordability Analysis and Document

Authority Agent Lead: Lee Frederiksen

® Scope: The Authority is not using the affordability study results to identify a preferred plan at this time. The
value planning affordability effort will determine the cost per acre foot of water will be determined for the following
scenarios:

o The engineering, operations, and financial methodologies and assumptions will be finalized reflecting Work
Group comments received on the September, 2019 technical memorandums. The resulting methodologies and
assumptions will be used for the value planning affordability analyses.

o Two operational scenarios and corresponding yields previously presented to CDFW. These are referred to as
8,000 Wilkins with WaterFix Criteria, and Potential Revised Project-September 2019.
o For each operational scenario, the cost of water will be determined for the estimated construction costs

associated with Alternative D and three selected construction costs that bracket the range of construction costs
estimated under the value planning effort.

o For each operational scenario, the allowable construction cost will be estimated reflecting two assumed
“affordable” cost per acre foot. The “affordable” cost per acre foot will be selected by the Authority.

o The limitations associated with the results of the engineering costs, operations, and financial components of the
affordability analyses will be summarized.

o) A workshop will be held in mid-November, 2019 to present and review the results of the value planning
affordability results.

o) A technical memorandum will be prepared summarizing the methodologies, assumptions, results and limitations

of the value planning affordability study.
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Summary of Operational Scenarios, Yield and Affordability
Sites Reservoir Project

Criteria CDFW-Revised Operational 8,000 Wilkins with Scaled Diversion with Draft EIR/S & WSIP Potential Revised Project —~
Scenario Provided for WaterFix Criteria WaterFix Criteria Application Sept 2019
Discussion
Facility Components
Reservoir Size 1.5 MAF 1.5 MAF 1.5 MAF 1.8 MAF 1.5 MAF
Delevan Intake Not included; Not included; Not included; Included Not included;

Outlet only facility

Outlet only facility

Outlet only facility

Outlet only facility

Operational Scenario

Wilkins Slough Bypass
Flow

> 10,000 cfs; no diversions at
Red Bluff or Hamilton City Sept
thru December

8,000 cfs

8,000 cfs April/May;
all other times, 5,000 cfs;
Scaled diversion

5,000 cfs (3-day average)

8,000 cfs April/May;
all other times, 5,000 cfs;
Scaled diversion

Fremont Weir Notch

Prioritize the Fremont Weir
Notch preferred alternative

Prioritize the Fremont Weir
Notch preferred alternative

Prioritize the Fremont Weir
Notch preferred alternative

Not included

Prioritize the Fremont Weir
Notch preferred alternative

Flows into the Sutter
Bypass System!

Consider frequency and duration
of spills at Moulton, Colusa, and

Consider frequency and duration
of spills at Moulton, Colusa, and

Consider frequency and duration
of spills at Moulton, Colusa, and

Assumed no change

Consider frequency and duration
of spills at Moulton, Colusa, and

Tisdale Tisdale Tisdale Tisdale
Freeport Bypass Flow >35,000 cfs between January Modeled WaterFix Criteria? Modeled WaterFix Criteria? Maintain Delta Water Quality? Maintain Delta Water Quality® +
and May (applied on a daily basis) (applied on a daily basis) 15,000 cfs February and March

(applied as a monthly average)

(applied on a monthly average)

Net Delta Outflow Index >44,500 cfs between March and Modeled WaterFix Criteria? Modeled WaterFix Criteria? None None; Minor changes in X2;
(NDOI) Prior to Project May (using >44,500 cfs between (using >44,500 cfs between Mitigation proposed
Diversions March and May as a surrogate) March and May as a surrogate)
Yield (Holthouse Deliveries) and Costs*

Public Water Agency Yield 113 TAF (A) 136 TAF (A) 138 TAF (A) 237 TAF (A) 182 TAF (A)
(Average / Dry Year) 193 TAF (D) 234 TAF (D) 239 TAF (D) 459 TAF (D) 321 TAF (D)
State Yield (Average / Dry 32 TAF (A) 38 TAF (A) 43 TAF (A) 86 TAF (A) 62 TAF (A)
Year) 15 TAF (D) 18 TAF (D) 18 TAF (D) 56 TAF (D) 36 TAF (D)
Federal Yield (Average / 44 TAF (A) 47 TAF (A) 53 TAF (A) 132 TAF (A) 88 TAF (A)
Dry Year) 52 TAF (D) 50 TAF (D) 54 TAF (D) 187 TAF (D) 120 TAF (D)
Yield (Average / Dry Year) 190 TAF (A) 220 TAF (A) 234 TAF (A) 455 TAF (A) 332 TAF (A)

259 TAF (D) 302 TAF (D) 312 TAF (D) 702 TAF (D) 477 TAF (D)
Meets Total Yield Need?$ No No No Yes No

$ Per AF Financed?®
(traditional / with WIFIA
loan)

$1,152/AF traditional
With WIFIA Loan not calculated,
but likely $40 to $60/AF cost
reduction

To be determined

To be determined

$772/AF traditional
$681/AF with WIFIA

$767/AF traditional **
$713/AF with WIFIA **

Notes on next page.
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Notes:
All scenarios assume the following:

e Pulse flow protection modeled as protecting the first pulse October thru May. Cease diversions for 7 days during pulses of 15,000 cfs to 25,000 cfs as measured at Bend Bridge.
e Reclamation included at 25% cost share for operational flexibility.

Modeled WaterFix Freeport criteria applied on a daily basis October through June. Modeled WaterFix NDOI criteria applied using 44,500 cfs between March and May as a surrogate.

Actual WaterFix

operations criteria (as described in CDFW ITP and NMFS BO) for both Freeport and NDOI cannot be modeled in CALSIM II because the criteria are biologically-based (i.e., based on fish presence at

1. Not currently represented in the modeling framework.
2
Knights Landing rotary screw trap).
3.
4.
5.
6. Total Yield Need:

Draft — For Discussion Purposes Only — Not for Distribution

Maintain Delta Water Quality = 15,000 cfs in January; 13,000 cfs in December and February thru June; 11,000 cfs all other times.
Yield values determined using CALSIM II modeling; Costs determined using a financial model or interpolated from similar model runs (interpolated values denoted with a **),.
Cost per acre-foot financed. Costs are long-term average for deliveries at Holthouse. Additional costs would be incurred for further conveyance by individual members.

Total Average Annual Yield Needed
Sites Reservoir Project

Member

Yield
(Holthouse Deliveries)

Public Water Agencies @

North of Delta 52,142 AF
South of Delta 140,750 AF
Sub-total Public Water Agencies 192,892 AF
Environmental Benefits °
State
Incremental Level 4 26,000 AF
Yolo Bypass 60,000 AF
Sub-total State 86,000 AF
Federal — Anadromous Fish 132,000 AF
Sub-total Environmental Benefits 218,000 AF
Total 410,892 AF
Notes:

a. Based on Phase 2 participation.

b. Based on Alternative D in Reclamation’s draft Feasibility Study. Assumes Reclamation
participation of about 25%. State costs are assumed fixed at $816M, thus, increasing
per acre-foot costs will reduce the State environmental benefits. Reduced Reclamation

participation will reduce the temperature a

nd flow stability benefits, but would allow for

additional deliveries to public water agencies.
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From: Frederiksen, Lee E. [Lee.Frederiksen@hdrinc.com]

Sent: 10/29/2019 11:38:16 AM

To: Alicia Forsythe [aforsythe@sitesproject.org]; Herrin, Jeff [jeff.herrin@aecom.com}]; Robert.Tull
(Robert. Tull@jaccbs.com) [Robert. Tull@jacobs.com]; Brian Grubbs (grubbs@montaguederose.com)
[grubbs@montaguedercse.com]

CcC: Jim Watson [jwatson@sitesproject.org]; Rob Thomson [rthomson@sitesproject.org]; Heydinger, Erin
[Erin.Heydinger@hdrinc.com]
Subject: Value Planning Affordability Study

Attachments: Value Planning TM_Draft_revl.docx; 20191015_Sites-Scenarios Summary Table.docx

Hi All,

The Authority wants to drastically reduce engineering costs for the time being. The want to conduct a value planning
affordability analyses ASAP as outlined below. We need to present the results at a workshop in mid November. The
scope is outlined below. Please feel free to comment. | will be sending out a more formal scope and requesting your
level of effort and costs.

I have spoken with all of you, except Rob. I'm sending this scope and attachments for your review and
comment. Please call me with any questions or concerns.

Ali — please confirm that | have referenced the correct operation scenarios.

Thanks.
Lee

Deliverable XA2 — 180-Day Value Planning Affordability Analysis and Document

Authority Agent Lead: Lee Frederiksen

® Scope: The Authority is not using the affordability study results to identify a preferred plan at this time. The
value planning affordability effort will determine the cost per acre foot of water will be determined for the following
scenarios:

o The engineering, operations, and financial methodologies and assumptions will be finalized reflecting Work
Group comments received on the September, 2019 technical memorandums. The resulting methodologies and
assumptions will be used for the value planning affordability analyses.

o Two operational scenarios and corresponding yields previously presented to CDFW. These are referred to as
8,000 Wilkins with WaterFix Criteria, and Potential Revised Project-September 2019.
o For each operational scenario, the cost of water will be determined for the estimated construction costs

associated with Alternative D and three selected construction costs that bracket the range of construction costs
estimated under the value planning effort.

o For each operational scenario, the allowable construction cost will be estimated reflecting two assumed
“affordable” cost per acre foot. The “affordable” cost per acre foot will be selected by the Authority.

o The limitations associated with the results of the engineering costs, operations, and financial components of the
affordability analyses will be summarized.

o) A workshop will be held in mid-November, 2019 to present and review the results of the value planning
affordability results.

o) A technical memorandum will be prepared summarizing the methodologies, assumptions, results and limitations

of the value planning affordability study.
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From: Laurie Warner Herson [laurie.warner.herson@phenixenv.com]

Sent: 10/31/2019 8:57:39 AM
To: Alicia Forsythe [aforsythe@sitesproject.org]
Subject: let me know if you need anything

Good morning Ali,

Let me know if you need me for anything today or tomorrow. | am out on Monday but available the rest of next week, as
needed.

I sat in by phone on the Reclamation meeting yesterday and will be calling in again this morning for the coordination
meeting (at Jacobs). | am particularly interested in hearing this item: Jacob’s overview of biological opinion and effects
to Sites Project, especially Shasta Cold Water Pool. There was some discussion yesterday about how to address the new
BO(s) in Reclamation’s feasibility report.

Speaking of which — Monterey County Water Resources Agency was told by Reclamation that they do not need a Final
EIR when they submit their fesibility report but would need the Final EIR and EIS before construction:

® Would we need a final, certified EIR by July 20207 If not final what stage would be required? A draft that has
been circulated for public comment or something else?

A final certified EIR is not necessary before July 2020, but the further along in the process the better, as a final EIR and EIS
would be required before the start of construction.

This came from Max J. Millstein, Planning Program Lead for Policy Policy and Administration.

Thanks,

Laurie

Laurie Warner Herson
Principal/Owner

nix

Environmental Planning

916.201.3935

laurie warner.herson@phenixeny.com

State of California Small Business (#1796182)

Supplier Clearinghouse Women Business Enterprise (#16000323)

http://phenixenv.com/
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