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ACRONYMS AND OTHER ABBREVIATIONS

AIC Akaike’s Information Criterion

AUC area under the curve

AUCo area under the curve overlapping portions
AUCt total area under the curve

Banks pumping plant Harvey O. Banks Pumping Plant

CAMT Collaborative Adaptive Management Team
CDFW California Department of Fish and Wildlife
cfs cubic feet per second

COos Continued Operations Scenario

CvpP Central Valley Project

CWT coded wire tag

DCC Delta Cross Channel

DFG California Department of Fish and Game
DLO driver-linkage-outcome

ESU Evolutionarily Significant Unit

EXG existing condition

FL fork length

FMWT Fall Mid-water Trawl

HOR head of Old River

I-E inflow-export ratio

ITP Incidental Take Permit

km kilometers

km/day kilometers per day

LFS Longfin Smelt

m3/sec cubic meters per second

mm millimeter

MRV Middle River

NAA No Action Alternative

NBA North Bay Aqueduct

OMR Old and Middle River flows

ORV Old River

PA Proposed Action

PCA principal components analysis

POD Pelagic Organism Decline

PP Proposed Project

PTM particle tracking model
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Skinner fish facility
SL

John E. Skinner Delta Fish Protective Facility
standard length

SLS Smelt Larva Survey

SST Salmonid Scoping Team

STARS Survival, Travel Time, and Routing Analysis

SWP State Water Project

taf thousand acre feet

TL total length

USFWS U.S. Fish and Wildlife Service

WOA Without Operations Scenario

Environmental Impact Report for Long-Term Operation

Biological Modeling Methods and Selected Results E-x of the California State Water Project



BIOLOGICAL MODELING METHODS AND SELECTED RESULTS

E.1 INTRODUCTION

This appendix provides biological modeling methods and selected results for fish species for which
guantitative modeling approaches are used. The appendix is divided into Section 2 Delta Smelt, Section
3 Longfin Smelt, and Section 4 Salmonids, and Section 5 References. This appendix includes updates
since the DEIR to include Refined Alternative 2b, which has been identified as the preferred alternative.

This appendix refers to Alternative 2b and Refined Alternative 2b interchangeably.

E.2 DELTA SMELT

E.2.1 PARTICLE TRACKING MODELING (LARVAL ENTRAINMENT)

For the present effects analysis, the most recent version of DSM2 particle tracking model (PTM) was
used in the effects analysis to estimate the proportional entrainment of Delta Smelt larvae by various
water diversions (i.e., the south Delta export facilities and the North Bay Aqueduct (NBA) Barker Slough
Pumping Plant). This approach assumed that the susceptibility of Delta Smelt larvae can be
represented by entrainment of passive particles, based on existing literature (Kimmerer 2008, 2011).
Results of the PTM simulations do not represent the actual entrainment of larval Delta Smelt that may
have occurred in the past or would occur in the future, but rather should be viewed as a comparative
indicator of the relative risk of larval entrainment under Existing, are-Proposed Project (PP), and
Refined Alternative 2b scenarios. For purposes of this effects analysis, those particles that were
estimated to have entered the various water diversion locations included in the PTM outputs (e.g.,
south Delta export facilities and NBA) are characterized as having been entrained. The latest version of
DSM2-PTM allows agricultural diversions to be excluded as sources of entrainment (while still being
included as water diversion sources): for this effects analysis, these agricultural diversions were
excluded, given the relative coarseness of the assumptions related to specific locations of the
agricultural diversions, the timing of water withdrawals by individual irrigators, and field observations
that the density of young Delta Smelt entrained by these diversions is relatively low (Nobriga et al.
2004, Kimmerer 2008).

Delta smelt starting distributions used in the PTM larval entrainment analysis were based on the
California Department of Fish and Wildlife (CDFW) 20 millimeter (mm) larval survey and were
developed in association with M. Nobriga (USFWS Bay-Delta Office). This method paired observed
Delta Smelt larval distributions from survey data with modeled hydraulic conditions from DSM2 PTM.
Each pair was made by matching the observed Delta outflows of the first 20 mm survey that captured
larval smelt (16 years of 20 mm surveys, 1995-2011) with the closest modeled mean monthly Delta
outflow for the months of March to June in the 82 years of PTM simulations.

The 20 mm survey samples multiple stations throughout the Delta fortnightly. The average length of
Delta Smelt caught during each survey was averaged across all stations (8—10 surveys per year) (Table
E.2-1). The survey with mean fish length closest to 13 mm was chosen to represent the starting
distribution of larval smelt in the Delta for that particular year (Table E.2-1). A length of 13 mm was
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chosen in order to represent a consistent period each year with respect to size/age of Delta Smelt
larvae, while accounting for the mean size by survey across all years and the general pattern of more
efficient capture with greater size. Catch efficiency changes rapidly for Delta Smelt larvae as they grow
(see Figure 8 of Kimmerer 2008); the choice of 13 mm represents a compromise between larger
larvae/early juveniles (e.g., 2 20 mm) that are captured more efficiently but which may have moved
too far to accurately represent starting distribution and likely would be behaving less like passive
particles, and smaller larvae (e.g., < 10 mm) that are not sampled efficiently enough to provide a
reliable depiction of starting distribution. During the period included in the analysis (1995-2011), the
fourth survey was selected most frequently (range between the first and fifth surveys).

Once a survey date was chosen for a given year, the actual Delta Smelt catch during this survey was
examined by station number. Stations downstream of the confluence of the Sacramento and San
Joaquin River confluence (in Suisun Bay and Suisun Marsh) were eliminated, as particles originating in
these areas would not be subject to entrainment in the Delta and the PTM is better suited for the
channels of the Delta than for the open-estuary environment of Suisun Bay. Several stations in the
Cache Slough area also were not included as they were introduced in 2008 and did not have data for
the entire period from which starting distributions are calculated. A list of stations and counts of Delta
Smelt are provided in, along with the fish count not used to calculate the starting distribution, as a
percentage of total fish caught during a given survey. Note that the percentage of larvae collected
downstream of the Sacramento—San Joaquin confluence varies from zero to almost 100%, depending
on water year. For example, in 2002 (survey 4), with relatively low outflow of approximately 13,500
cubic feet per second (cfs), only 2.5% of larvae were downstream of the confluence. In contrast, over
70% of larvae were downstream in 1998 (survey 4), with outflow of nearly 70,000 cfs (Figure E.2-1).
These percentages were used to adjust the percentage of particles (particles representing larvae) that
would be considered susceptible to entrainment.

Delta smelt counts per station were then divided by the contributing area of a given station in acres
(Table E.2-2), to remove spatial disparities, and percentages of the total number of Delta Smelt caught
were calculated for each of the main areas included in the analysis. The final annual starting
distributions then were established by evenly distributing assigned percentages to each DSM2 PTM
node (i.e., model particle insertion points) in a given area.
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Table E.2-1. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) — Table E.2-1 a—E.2-1 h

Table E.2-1 a. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) at West Delta/Lower Sacramento

River Sampling Stations

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
Average Monthly | oy g3 | 4o 051 | 12 257 | 67,612 | 35,509 | 22,057 | 9,612 | 13,483 | 41,877 | 12,354 | 29,876 | 82,004 | 11,235 | 9,482 | 11,944 | 25,102 | 84,981
Outflow {efs)2(cfs
Station No.508 | — 51 Z 1 3 1 _ Z 1 Z 2 Z _ _ _ _ -
Station No.513 | - 110 3 Z 18 1 Z 1 7 7 Z Z _ Z 2 —
Station No.520 | 4 65 26 1 Z 9 _ Z 1 Z 2 Z Z _ Z 1 1
Station No. 801 | - 41 2 Z 8 18 _ Z 2 13 1 Z Z 1 Z 1 —

Table E.2-1 b. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) at West Delta/ Sacramento—San

Joaquin Confluence Sampling Stations

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
észﬁig;z;gg 90,837 | 46,021 | 12,257 | 67,612 | 35,509 | 22,057 | 9,612 | 13,483 | 41,877 | 12,354 | 29,876 | 82,004 | 11,235 | 9,482 | 11,944 | 25,102 | 84,981
704 - 11 8 - 4 - 3 - - 1 - - - 1 - - -
705 - 12 - - 1 14 5 1 8 - 1 - - 1 - -
706 - 14 2 - 1 5 - 3 1 - 1 - - 1 -
707 - - - - - - 11 - - 2 - - - - - - -

Table E.2-1 c. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) at Cache Slough and North Delta
Sampling Stations

Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
Average Monthly | o o3| e 051 | 12,257 | 67,612 | 35,500 | 22,057 | 9,612 | 13,483 | 41,877 | 12,354 | 29,876 | 82,004 | 11,235 | 9.482 | 11,944 | 25102 | 84,981
Outflow {efs)2(cfs
711 — — — — 1 Z — — 1 - - - -
716 — — — — 3 5 1 2 2 1 3 — — 1 2 1
719 — — — — — — — — Z — — — — 2 12 38 39
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Table E.2-1 d. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) at West Delta/Lower San Joaquin
River Sampling Stations

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
gﬁfrl?){\g/\/e(-l\eﬂﬁz-)r;jg 90,837 | 46,021 | 12,257 | 67,612 | 35,509 | 22,057 | 9,612 | 13,483 | 41,877 | 12,354 | 29,876 | 82,004 | 11,235 | 9,482 | 11,944 | 25,102 | 84,981
804 - 8 32 12 15 8 - 4 4 5 - 1 - 1 - 1 -
809 - 20 13 - - - 28 1 1 87 - - - - - - -
812 - 8 6 - - 1 49 3 - 6 - - - 1 - - -
815 - 3 5 - 18 1 13 5 - 26 1 1 - 2 1 1 -
901 - 5 5 - 7 - 13 2 1 4 - - - - - - -

Table E.2-1 e. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) at South Delta Sampling Stations

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
Average Monthly 90,837 | 46,021 | 12,257 | 67,612 | 35,509 | 22,057 | 9,612 | 13,483 | 41,877 |12,354|29,876 | 82,004 | 11,235 | 9,482 | 11,944 | 25,102 | 84,981
Outflow {efs)2(cfs
902-915 - 0 4 - 45 18 11 14 8 3 2 - - 3 2 1 -
918 - 1 - - - 21 1 1 - 2 1 - - - - - -

Table E.2-1 f. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) at East Delta Sampling Stations

Year 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
Average Monthly 90,837 | 46,021 | 12,257 | 67,612 | 35,509 | 22,057 | 9,612 | 13,483 | 41,877 |12,354|29,876 | 82,004 | 11,235 | 9,482 | 11,944 | 25,102 | 84,981
Outflow {efs)2(cfs

919 - 1 5 - - 1 10 1 - - - - - - — — —
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Table E.2-1 g. Distribution of Larval Delta Smelt (Number of Smelt) in Selected Survey Period (Survey Number) at Other Sampling Stations

Year 1995 1996 1997 1998 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
Average Monthly | 5 0321 46 021|12,257 | 67,612 | 35,509 | 22,057 | 9,612 | 13,483 |41,877| 12,354 | 29,876 | 82,004 | 11,235 | 9,482 | 11,944 | 25,102 | 84,981
Outflow {efs)2(cfs
Cache Slough Stations 0 0 0 0 0 0 0 0 0 0 0 0 0 10 4 16 4
Downstream of 7 | 567 | 66 | 43 | 127 | 46 8 1 7 20 | 50 | 242 1 0 1 4 120
Confluence

Table E.2-1 h. Percentage of Total Larval Delta Smelt Count in Selected Survey Period (Survey Number) Not Considered for Starting Distribution

Year 1995 1996 1997 1998 1999 | 2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 2008 | 2009 | 2010 2011
Survey Number 1 3 4 4 2 4 5 4 4 4 4 5 4 4 4 4 4
Average Monthly | 55 o351 46 051 | 12 257 | 67,612 | 35,509 | 22,057 | 9,612 | 13,483 | 41,877 | 12,354 | 29,876 | 82,004 | 11,235 | 9,482 | 11,944 25,102 | 84,981
Outflow {efs)2(cfs
Cache Slough Stations | 0 0 0 0 0 0 0 0 0 0 0 0 0 | 476 | 182 | 235 | 24
Downstream of 63.6 | 631 | 308 | 729 | 557 | 311 | 46 | 25 | 241 | 106 | 735 | 972 | 333 | o 45 | 59 | 727
Confluence

Note:
“—“indicates the cell is blank.
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Delta Smelt 2002
SURYEY 4 (472972002 - 5/472002)
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Source: http://www.dfg.ca.gov/delta/data/20mm/CPUE_map.asp. Accessed: July 10, 2015.
Figure E.2-1. Density of Delta Smelt from 20 mm Survey 4, 2002
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Table E.2-2. Area of Water Represented by Each 20 mm Survey Station

Station Area (acres)
508 2,296
513 1,703
520 438
801 2,226
704 605
705 277
706 931
707 1,859
711 1,994
716 3,110*
719 3,110*
804 1,195
809 1,392
812 1,767
815 4,023
901 3,822
902 1,744
906 1,780
910 1,925
912 1,225
914 1,554
915 1,146
918 1,601
919 2,043

Source: Saha 2008.
*Acreage for Station 716 was split between Stations 716 and 719

Each of the 328 months included in the PTM (i.e., March-June in 82 years) was matched to the closest
starting distribution based on the average monthly Delta outflow. Average monthly Delta outflow for
the months modeled by PTM hydro periods were based on CALSIM (Existing scenario). Average
monthly Delta outflow during the selected 20 mm survey period was calculated from DAYFLOW. If the
selected survey period spanned two months (usually April-May), the applied outflow was for the
month when most of the sampling occurred. The correspondence between the modeled Delta outflow
and the applied starting distribution outflow from the 20 mm survey was reasonable: the mean
difference was 4% (median = 1%), with a range from -221% (modeled Delta outflow of over 290,000 cfs
in March 1983 matched with historical outflow of 90,837 cfs during survey 1 of 1995) to +58%
(modeled Delta outflow of 4,000 cfs in several months matched with historical outflow of 9,482 cfs
during survey 4 of 2008). Analysis of the PTM outputs was then done by multiplying the percentage of
particles entrained from each release location by the applicable starting distribution percentage
summarized in Table E.2-3. Re A i 0 ; i i
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Table E.2-3. Percentage of Particles at PTM Insertion Location Used as Starting Distributions in the Delta Smelt Particle Tracking Analysis -
Table E.2-3a-E.2-3f

Table E.2-3 a. Percentage of Particles at PTM Insertion Locations in Sacramento—-San Joaquin Confluence Area Used as Starting Distributions
in the Delta Smelt Particle Tracking Analysis
Average Monthly Outflow in cfs: | 9,482 | 9,612 | 11,235 | 11,944 | 12,257 | 12,354 | 13,483 | 22,057 | 25,102 | 29,876 | 35,509 | 46,021 | 67,612 | 82,004 | 84,891 | 90,837

‘E‘:E;ame”tOR'VeratSherma” 1652 | 7.72 | 1.65 o | 821 | o | 011 | 265 0 | 655 | 265 | 199 | 365 | 0 | 292 | 2500

Sacramento River at Port
Chicago

16.52 | 7.72 1.65 0 8.21 0 0.11 | 2.65 0 6.55 2.65 19.9 3.65 0 2.92 | 25.00

San Joaquin River downstream
of Dutch Slough

Sacramento River at Pittsburg 16.52 | 7.72 1.65 0 8.21 0 0.11 2.65 0 6.55 2.65 19.9 3.65 0 2.92 | 25.00

16.52 | 7.72 1.65 0 8.21 0 0.11 | 2.65 0 6.55 2.65 19.9 3.65 0 2.92 | 25.00

Table E.2-3 b. Percentage of Particles at PTM Insertion Locations in Lower Sacramento River Area Used as Starting Distributions in the Delta
Smelt Particle Tracking Analysis

Average Monthly Outflow in cfs: | 9,482 = 9,612 | 11,235 | 11,944 | 12,257 | 12,354 | 13,483 22,057 | 25,102 | 29,876 | 35,509 46,021 67,612 82,004 | 84,891 90,837
Threemile Slough 130 | 0.67 | 424 | 876 | 6.96 | 10.64 | 9.10 | 2.35 6.00 | 4.13 2.35 2.13 2.12 8.76 0 0

Sacramento River at Rio Vista 130 | 0.67 | 424 | 876 | 6.96 | 10.64 | 9.10 | 2.35 6.00 | 4.13 2.35 2.13 2.12 8.76 0 0

Sacramento River downstream

1.30 0.67 | 4.24 8.76 6.96 | 10.64 | 9.10 2.35 6.00 | 4.13 2.35 2.13 2.12 8.76 0 0
of Decker Island
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Table E.2-3 c. Percentage of Particles at PTM Insertion Locations in Cache Slough and North Delta Area Used as Starting Distributions in the
Delta Smelt Particle Tracking Analysis

Average Monthly Outflow in cfs: | 9,482 | 9,612 | 11,235 | 11,944 | 12,257 | 12,354 | 13,483 | 22,057 | 25,102 | 29,876 | 35,509 | 46,021 | 67,612 | 82,004 | 84,891 | 90,837
Miner Slough 032 | 035 | 006 | 586 | 1.26 | 1.05 | 040 | 0 | 911 | 0.60 | 0 0 0 | 58 | 982 | 0
sacramento Deep Water Ship | o 5 | 435 | 006 | 586 | 126 | 1.05 | 040 | 0 | 911 | 060 | © 0 0 |58 | 982 | o
Channel
Cache Slough at Shag Slough 032 | 035 | 006 | 586 | 1.26 | 1.05 | 0.40 9.11 | 0.60 586 | 9.82
Cache Slough at Liberty Island | 0.32 | 0.35 | 0.06 | 5.86 | 1.26 | 1.05 | 0.40 9.11 | 0.60 586 | 9.82
Lindsey Slough at Barker Slough | 0.32 | 035 | 0.06 | 5.86 | 1.26 | 1.05 | 0.40 9.11 | 0.60 586 | 9.82
Sacramento River at 032 | 035 | 0.06 | 586 | 1.26 | 1.05 | 040 | 0 | 911 | 0.60 | 0 0 o |58 | 982 | o
Sacramento
:f‘:&g?e”to River at Sutter 032 | 035 | 006 | 586 | 1.26 | 1.05 | 040 | 0 | 911 | 060 | 0 0 0 |58 | 982 | o
Sacramento River at Ryde 032 | 035 | 006 | 586 | 1.26 | 1.05 | 040 | 0 | 911 | 060 | 0 0 0 | 58 | 982 | 0
sacramento River near Cache | o 5, | 435 | 006 | 586 | 126 | 1.05 | 040 | 0 | 911 | 060 | O 0 0 |58 | 982 | o
Slough confluence

Table E.2-3 d. Percentage of Particles at PTM Insertion Locations in West Delta/San Joaquin River Area Used as Starting Distributions in the
Delta Smelt Particle Tracking Analysis

Average Monthly Outflow incfs: | 9,482 | 9,612 | 11,235 | 11,944 | 12,257 | 12,354 13,483 22,057 25,102 29,876 | 35,509 | 46,021 | 67,612 82,004 84,891 90,837
gfo”ujgfq”'” River at Potato 080 | 2.86 | 25.12 | 7.00 | 10.87 | 11.13 | 19.73 | 17.80 | 0 |13.16 | 17.80 | 4.24 | 2634 | 7.00 | 0 0
i?g;gaq”'” River at Twitchell | o5 | 586 | 2512 | 7.00 | 10.87 | 11.13 | 19.73 | 1780 | 0 | 13.16 | 17.80 | 4.24 | 2634 | 7.00 | o 0
ii’i’njtoaq”'” River near Jersey 0.80 | 2.86 | 25.12 | 7.00 | 10.87 | 11.13 | 19.73 | 1780 | 0 | 13.16 | 17.80 | 4.24 | 2634 | 7.00 | © 0
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Table E.2-3 e. Percentage of Particles at PTM Insertion Locations in Central/South Delta Area Used as Starting Distributions in the Delta Smelt

Particle Tracking Analysis

Average Monthly Outflow incfs: | 9,482 | 9,612 | 11,235 | 11,944 | 12,257 | 12,354 13,483 22,057 25,102 29,876 | 35,509 | 46,021 | 67,612 82,004 84,891 90,837
san Joaquin River downstream |, o | c 5 | 547 | o | 007 | 234 | 050 | 2.89 | 0 | 166 | 2.89 | 010 | o© 0 0 0
of Rough and Ready Island
San Joaquin River at Buckley
P 247 | 550 | 047 | o | 007 | 234 | 050 | 289 | o | 166 | 289 | 0.10 | © 0 0 0
f‘j;’:gaq”'” River near Medford | ) /2 | 50 | 047 | 0 | 007 | 234 | 050 | 289 | o | 166 | 289 | 010 | o 0 0 0
Old River near Victoria Canal 247 | 550 | 047 | 0 | 007 | 234 | 050 | 289 | 0 | 1.66 | 289 | 0.10 | © 0 0 0
Old River at Railroad Cut 247 | 550 | 047 | 0 | 007 | 234 | 050 | 289 | 0 | 1.66 | 289 | 0.10 | © 0 0 0
Old River near Quimby Island 247 | 550 | 047 | 0 | 007 | 234 | 050 | 289 | 0 | 1.66 | 2.89 | 0.10 | © 0 0 0
Middle River at Victoria Canal | 2.47 | 550 | 047 | O | 007 | 234 | 050 | 289 | 0 | 1.66 | 2.89 | 0.10 | 0 0 0 0
:\:l;dnd;e River u/s of Mildred 247 | 550 | 047 | o | 007 | 234 | 050 | 289 | o | 166 | 289 | 0.10 | © 0 0 0
Grant Line Canal 247 | 550 | 047 0.07 | 234 | 050 | 2.89 166 | 2.89 | 0.10
Frank’s Tract East 247 | 550 | 047 0.07 | 234 | 050 | 2.89 166 | 2.89 | 0.10

Table E.2-3 f. Percentage of Particles at PTM Insertion Locations in East Delta Area Used as Starting Distributions in the Delta Smelt Particle

Tracking Analysis

Average Monthly Outflow incfs: | 9,482 | 9,612 | 11,235 | 11,944 | 12,257 | 12,354 13,483 22,057 25,102 29,876 | 35,509 | 46,021 | 67,612 82,004 84,891 90,837
Little Potato Slough 0 0.08 0 0 0.26 0.30 0.74 0.00 0 0 0 0.03 0 0 0 0
Mokelumne River downstream | | g | o | 026|030 ]| 074|000 o0 0 o |003| o 0 0 0
of Cosumnes confluence
South Fork Mokelumne 0 0.08 0 0 0.26 0.30 0.74 0.00 0 0 0 0.03 0 0 0 0
Mokelumne River downstream || g | 0 | 026|030 | 074|000 ]| o0 0 0o |003]| o 0 0 0
of Georgiana confluence
North Fork Mokelumne 0.08 0.26 0.30 0.74 0.03
Georgiana Slough 0.08 0.26 | 0.30 | 0.74 0.03
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Results were summarized for 30-day particle tracking periods as the percentage of particles being
entrained at the south Delta exports (Clifton Court Forebay, with CVP considered separately for
cumulative effects), or NBA. The total number of particles released at each location was 4,000. Note
that a 30-day particle tracking period may result in relatively low fate resolution at low flows
(Kimmerer and Nobriga 2008), but the relative differences between scenarios would be expected to be

consistent, based on previous model comparisons of 30-day and 60-day fates.

Results of the PTM analysis for entrainment into the SWP’s Clifton Court Forebay and Barker Slough
Pumping Plant are presented in Section 4.4 of the DEIR. Table E.2-4 provides results for the CVP Jones
Pumping Plant for consideration of cumulative impacts in the DEIR Section 4.6.

Table E.2-4. Percentage of Particles Entrained Over 30 Days into the Central Valley Project Jones
Pumping Plant.

Month Water Year Type Existing Proposed Project Proposed Project vs. Existing
March Wet 2.20 1.83 -0.37 (-17%)
March Above Normal 3.57 3.01 -0.55 (-16%)
March Below Normal 7.56 6.45 -1.11 (-15%)
March Dry 11.94 10.01 -1.93 (-16%)
March Critical 9.43 10.54 1.11 (12%)
April Wet 0.79 1.63 0.84 (107%)
April Above Normal 1.85 2.87 1.03 (56%)
April Below Normal 4.21 5.41 1.20 (28%)
April Dry 5.49 5.23 -0.26 (-5%)
April Critical 4.84 431 -0.53 (-11%)
May Wet 1.82 3.69 1.87 (103%)
May Above Normal 3.19 7.96 4.77 (150%)
May Below Normal 3.15 8.37 5.22 (166%)
May Dry 5.82 8.30 2.48 (43%)
May Critical 8.99 7.70 -1.29 (-14%)
June Wet 9.56 9.67 0.11 (1%)
June Above Normal 13.20 13.00 -0.20 (-2%)
June Below Normal 16.01 16.07 0.06 (0%)
June Dry 17.49 17.15 -0.35 (-2%)
June Critical 12.12 11.04 -1.07 (-9%)

E.2.2 EURYTEMORA AFFINIS-X2 ANALYSIS

This analysis followed Kimmerer’s (2002) methods to conduct an analysis of the relationship between
Eurytemora affinis and spring (March—May) X2 for the period from 1980 to 2017, as described by
Greenwood (2018). The main steps in preparing the data for analysis were as follows:

1. Historical zooplankton data were obtained from ftp://ftp.dfg.ca.gov/IEP Zooplankton/1972-
2017CBMatrix.xIsx

a. Data were subsetted to only include surveys 3, 4, and 5 (March-May).

b. Specific conductance was converted to salinity by applying Schemel’s (2001) method,
then only samples within the low salinity zone (salinity = 0.5-6) were selected.
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c. A constant of 10 was added to E. affinis adult catch per unit effort (number per cubic
meter) in each sample, then the resulting value was logio-transformed.

d. The logio-transformed values were averaged first by month, and then by year.

2. Historical X2 data were obtained from DAYFLOW
(https://www.water.ca.gov/Programs/Environmental-Services/Compliance-Monitoring-And-
Assessment/Dayflow-Data)

a. Foryears prior to water year 1997 (which is the year DAYFLOW X2 values began to be
provided), the DAYFLOW daily predictive equation for X2 was used, based on a starting
value from Anke Mueller-Solger (see Greenwood 2018 for details).

b. The mean March-May X2 was calculated for each year.

Similar to Kimmerer (2002), a general linear model was used to regress mean annual logio-transformed
E. affinis catch per unit effort against mean March-May X2, including a step change between 1987 and
1988 to reflect the Potamocorbula amurensis clam invasion and a step change between 2002 and 2003
to reflect the onset of the Pelagic Organism Decline (POD; Thomson et al. 2010). The interaction of X2
and the step change was included in a full model, but the interaction was not statistically significant, so
the model was re-run with only X2 and the step changes included. These analyses were conducted in
SAS 9.4 software. The statistical outputs indicate that there is little difference in the coefficients for the
post-Potamocorbula and POD step changes, whereas both coefficients were significantly less than the
coefficient for the pre-Potamocorbula period. Regression coefficients from the model were stored for
prediction of E. affinis relative abundance for the Existing, and-PP, and Refined Alternative 2b
scenarios.

The stored regression coefficients from the regression of historical E. affinis catch per unit effort vs. X2
and step changes were then applied to the Existing, anrd-PP, and Refined Alternative 2b X2 inputs using
PROC PLM in SAS 9.4 software. The basic regression model being applied was:

logio(E. affinis catch per unit effort) = 3.9404 — 0.0152 (mean March-May X2) — 0.7863

where 3.9404 is the intercept and -0.7863 is the coefficient for the POD step change. Predictions were
back-transformed to the original measurement scale (catch per unit effort, number per cubic meter)
for summary of results.

E.3 LONGFIN SMELT

E.3.1 PARTICLE TRACKING MODELING (LARVAL ENTRAINMENT)

E.3.1.1 DERIVATION OF LARVAL LONGFIN SMELT HATCHING LOCATIONS

The potential effect of the PP and Refined Alternative 2b on larval Longfin Smelt entrainment in the
Delta and Suisun Marsh was evaluated through a PTM of neutrally buoyant particles representing
newly hatched larvae inserted at various locations in the Delta. The first step in the analysis involved
determining appropriate weights for particle insertion points to reflect the hatching locations of larval
Longfin Smelt. Injection points for comparisons of Existing to PP and Existing to Refined Alternative 2b
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effects were determined through examination of the spatial distributions of larvae observed in the
Smelt Larva Survey (SLS) from 2009 to 2014. This methodology is consistent with the approach used by
California Department of Fish and Game (DFG) in its effects and Incidental Take Permit (ITP) analysis
for State Water Project (SWP) and Central Valley Project (CVP) Data (California Department of Fish and
Game 2009a). Data were obtained from the CDFW website
(ftp://ftp.delta.dfg.ca.gov/Delta%20Smelt/SLS.mdb). For most of this time period, the SLS generally
included 5-6 surveys at 35 stations in the Delta and Suisun Marsh and Bay during January-March;
stations 323 to 343 in the Napa River were added in 2014, but are not considered in the present
analysis because there is only one year of data. Data were filtered to include Longfin Smelt larvae < 6-
mm total length (TL), which represents mostly newly hatched larvae, but includes some larvae up to 8
days old, assuming conservative hatch lengths as low of 4-mm standard length (SL) and growth rate of
0.25 mm d! (California Department of Fish and Game 2009b). Inspection of size distribution and
presence of yolk-sacs of the larval Longfin Smelt catch from the SLS data suggest that most newly
hatched larvae are around 6-mm TL (Figure E.3-1), which is consistent with the presumed range of 4- to
8-mm SL (Wang 2007; California Department of Fish and Game 2009b).
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Figure E.3-1. Length-frequency histogram of Longfin Smelt larvae collected in the SLS. Larvae with yolk-
sacs are represented by blue bars. DFG did not distinguish yolk sac larvae in 2009 and 2010
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The density of larvae (< 6 mm TL) per cubic meter sampled at each station was calculated as:

Density = Number of larvae/(0.37*(26873+99999)*Net meter reading),

where the conversion factor derives from calibration of the net flow meter used during SLS sampling.!

The SLS includes a subset of the stations that are used for the March-June 20-mm survey for
larval/juvenile delta smelt. Saha (2008) estimated the areas and volumes that each of the 20-mm
stations represents within the Delta and Suisun Marsh and Bay using a Voronoi diagram (Figure E.3-2).
There is a station (723) that was not part of the 20-mm Survey when Saha (2008) made the area and
volume calculations; this station is close to station 716, so the area and volume represented by station
716 were halved for the present analysis, with the other half being considered to be the area and
volume represented by station 723 (Table E.3-1).

The total number of Longfin Smelt larvae < 6 mm in the volume of water represented by each station

(Table E.3-1) was calculated by multiplying the density of larvae by the volume of each station.2 The

proportion of larvae in the volume of water represented by each SLS station was calculated for each

survey as the number of larvae per station divided by the total sum of larvae across all stations (Table
E.3-2).

There was little evidence that the general distribution of Longfin Smelt larvae from the SLS varied by

year in relation to hydrological conditions, at least for the groups of stations examined herein3 (Table
E.3-3). Therefore an overall mean distribution was used to weigh the results of the DSM2-PTM analysis,
based on the mean proportion by station from all surveys during 2009-2014.

E.3.1.2 DSM2-PTM RuNs

Sixty-day-long DSM2-PTM* runs were undertaken for the Existing, PP, and Refined Alternative 2b
scenarios at 39 particle injection locations in the Delta and Suisun Marsh and Bay (Table E.3-4) during

January, February, and March in 1922-2003. The particle injection locations were chosen to provide a

representative variety of locations generally associated with SLS stations, with particular emphasis on

the Delta. For each run, 4,000 neutrally buoyant passive particles were injected evenly every hour (i.e.,

Tsee Eijkelkamp Agrisearch Equipment (no date) for further details.

2 For reference, the overall estimated number of larvae across all stations ranged from around 600,000 (survey 6 in 2014)
to around 160,000,000 (survey 4 in 2009). Dividing these estimates by fecundity of 7,500 (California Department of Fish and
Game 2009b: Figure 3) for a 2-year-old female and multiplying by 2 (under the assumption of a 1:1 sex ratio) gives an
estimate of adult Longfin Smelt abundance, assuming 100% survival from eggs to larvae . Applying 10%, 50%, and 90%
survival from eggs to larvae gives estimates of adult population size of around 500-2,300 (survey 6 in 2014) to 130,000-
650,000 (survey 4 in 2009). These estimates bracket the “tens of thousands” of adults suggested by Newman (pers. comm.
to California Department of Fish and Game 2009b), perhaps providing some indication that the numbers are of a
reasonable order of magnitude for the purposes of the present analysis. Note, however, that the analysis is not dependent
on absolute numbers of larvae to be accurately represented, as gear efficiency for smaller stages would need to be refined.

3 This does not preclude the possibility of a considerable proportion of the population occurring downstream of the SLS
sampling area during wet years, for example.

4 Dsm2 modeling methods and results for the NAA and PP are presented in ICF International (2016: Appendix 5.B DSM2
Modeling and Results).
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about 160 particles per hour) over a 24.75-hour period at the beginning of the month. The fate of the
particles was output at forty-five days, which was assumed to represent the duration that newly
hatched larvae could be considered to act as neutrally buoyant particles with relatively poor swimming
ability, and would therefore be susceptible to movement by prevailing channel currents, including
entrainment. By the time larvae develop air bladders at around 12-mm TL, they are able to manipulate
their position in the water column (Bennett et al. 2002), although they are still susceptible to
entrainment, which is not represented by the tracking of particles for 45 days in the present analysis.
For consistency with the analysis conducted by DFG (2009a), runs were also undertaken with surface
(top 10% of water column) orientation of particles.
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Figure E.3-2. Division of the Delta and Suisun Marsh and Bay Around 20-mm Survey Stations With a Voronoi Diagram
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Table E.3-1. Area and Volume Represented by Smelt Larval Survey Stations

Station Area (ac) Volume (ac-ft) Area (m2) Volume (m3)
405 3,547 139,804 14,354,198 172,445,718
411 2,119 37,344 8,575,288 46,063,152
418 2,756 63,186 11,153,135 77,938,794
501 3,692 36,856 14,940,992 45,461,213
504 2,403 44,046 9,724,595 54,329,948
508 2,296 53,344 9,291,581 65,798,864
513 1,703 41,921 6,891,796 51,708,799
519 4,101 67,942 16,596,156 83,805,234
520 438 12,130 1,772,523 14,962,137
602 7,361 72,852 29,788,907 89,861,631
606 1,332 17,685 5,390,412 21,814,129
609 727 8,114 2,942,064 10,008,473
610 259 3,156 1,048,136 3,892,869
703 2,091 25,853 8,461,976 31,889,210
704 605 15,952 2,448,348 19,676,505
705 277 3,741 1,120,979 4,614,456
706 931 24,539 3,767,623 30,268,415
707 1,859 37,076 7,523,105 45,732,579
711 1,994 39,391 8,069,431 48,588,089

716* 3,110 51,796 12,583,699 63,889,434
723* 3,110 51,796 12,583,699 63,889,434
801 2,226 45,662 9,008,301 56,323,255
802 3,546 45,094 14,350,151 55,622,637
804 1,195 32,119 4,835,993 39,618,208
809 1,392 33,562 5,633,224 41,398,123
812 1,767 43,810 7,150,795 54,038,846
815 4023 72053 16,280,502 88,876,079
901 3,822 33,855 15,467,084 41,759,533
902 1,744 22,095 7,057,717 27,253,785
906 1,780 32,694 7,203,404 40,327,461
910 1,925 25,760 7,790,198 31,774,496
912 1,225 13,747 4,957,399 16,956,677
914 1,554 23,552 6,288,814 29,050,968
915 1,146 13,302 4,637,697 16,407,778
918 1601 14,685 6,479,016 18,113,683
919 2,043 20,702 8,267,727 25,535,544

Source: Saha (2008)
*See text for discussion of values for stations 716 and 723.
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Table E.3-2. Volume-Weighted Proportion of Longfin Smelt Larvae < 6 mm By Station, 2009-2014

Year | Survey | 405 411 418 501 504 508 513 519 520 602 606 609 610 703 704 705 706 707 1 716 723 801 804 809 812 815 901 902 906 910 912 914 915 918 919

2009 1 0.0466 |0.0000|0.0000{0.0118|0.0000|0.0151|0.2600|0.0217|0.0079 {0.0000 |0.0164 | 0.0000 | 0.0000 |0.0164 | 0.0173 |0.0104 |0.2071| 0.0365|0.0504 [ 0.0161 |0.0470| 0.1693 | 0.0089 | 0.0193 | 0.0000 | 0.0000 {0.0110 | 0.0000 | 0.0106 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2009 2 0.0000 |0.0000|0.0000|0.0034|0.0000|0.13380.0993|0.0057|0.0227 ({0.0142 |0.0015|0.0014 {0.0033 | 0.0144 | 0.0771|0.0221 {0.0779| 0.2020| 0.0296 | 0.0254 | 0.0045 | 0.0437 | 0.0848 | 0.0651 | 0.0150|0.0179 {0.0324 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0027 | 0.0000 | 0.0000
2009 3 0.0000 |0.0000|0.0000{0.0035|0.0021|0.0479|0.0019|0.0099 | 0.0099 {0.0029 |0.0083 | 0.0037 {0.0009 |0.0774 | 0.0369 | 0.0125|0.1055|0.1392|0.0355|0.1416 | 0.1250| 0.0784 | 0.0316 | 0.0437 | 0.0632 | 0.0124 | 0.0056 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0006 | 0.0000 | 0.0000
2009 4 0.1055 |0.0222|0.0320|0.0052 |0.0016|0.0773|0.2536|0.0267 | 0.0164 {0.0827 | 0.0007 | 0.0013 [ 0.0005 | 0.0126| 0.0231 | 0.0027 {0.0101| 0.0309| 0.0000 | 0.0305 | 0.0302 | 0.1554 | 0.0467 | 0.0209 | 0.0016 | 0.0028 | 0.0050 | 0.0008 | 0.0000 | 0.0000 | 0.0000 | 0.0008 | 0.0005 |0.0000 | 0.0000
2009 5 0.0152 |0.0190|0.0447|0.1238|0.0582|0.2174|0.1067|0.0734|0.0199 | 0.0931 | 0.0095 | 0.0012 { 0.0002 | 0.0129| 0.0052 | 0.0015 | 0.0062 | 0.0139|0.0000 {0.0178 | 0.0185| 0.0587 | 0.0543 | 0.0047 | 0.0084 | 0.0064 | 0.0090 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2010 1 0.0130 |0.0118|0.0218|0.0429|0.0161|0.1210|0.0807 | 0.0456 | 0.0451 { 0.0300 | 0.0000 | 0.0014 [ 0.0006 | 0.0048 | 0.0105 | 0.0078 | 0.0526 | 0.1396 | 0.0035 | 0.0639 | 0.0745| 0.0257 | 0.0383 | 0.0734 | 0.0421 | 0.0000 | 0.0272 | 0.0038 | 0.0000 | 0.0000 | 0.0000 | 0.0021 | 0.0000 | 0.0000 | 0.0000
2010 4 0.0506 (0.0167|0.0480|0.0663 |0.1274|0.0574|0.0304 | 0.0226 | 0.0283 {0.0371 | 0.0000 | 0.0019 {0.0033 | 0.0086 | 0.0753 | 0.0031 {0.0841| 0.1396 | 0.0038 | 0.0225 | 0.0094 | 0.0457 | 0.0631 | 0.0208 | 0.0095 | 0.0133 | 0.0097 | 0.0019 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2010 5 0.0670 |0.1457|0.0848|0.1239|0.0744|0.0428|0.0147|0.0515|0.0162 {0.0436 | 0.0000 | 0.0011 { 0.0000 | 0.0280| 0.0164 | 0.0038 | 0.0361| 0.0436| 0.0106 | 0.0197 | 0.0534 | 0.0400 | 0.0274 | 0.0283 | 0.0175 | 0.0000 | 0.0071 | 0.0016 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.0011 | 0.0000
2010 6 0.0171 |0.0000|0.0000|0.0000|0.0106|0.1488|0.3585|0.0163 | 0.0095 {0.0103 | 0.0095 | 0.0000 | 0.0005 |0.0143 | 0.0479|0.0000 |0.1063|0.0431|0.0167|0.0220 |0.1016|0.0112 | 0.0161 {0.0120| 0.0138 | 0.0000 | 0.0088 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0022 | 0.0000 | 0.0029
2011 1 0.0130 |0.0110|0.0187|0.0146 |0.0212|0.1665|0.0837|0.2172|0.0349 { 0.0542 | 0.0204 | 0.0008 [ 0.0006 | 0.0159| 0.0576 | 0.0030 | 0.0682 | 0.1289| 0.0000 | 0.0096 | 0.0102 | 0.0034 | 0.0278 | 0.0186 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2011 2 0.0336 |0.0024|0.0307{0.0287|0.0181|0.0758|0.0363|0.0819|0.0251 {0.0191 | 0.0053 | 0.0005 [ 0.0044 | 0.0029| 0.0314 | 0.0042 | 0.0487| 0.0846|0.0193 |0.0785 | 0.1454 | 0.0624 | 0.0531 {0.0296 | 0.0137|0.0134 | 0.0490 | 0.0013 | 0.0000 | 0.0000 | 0.0008 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2011 3 0.0000 [0.0079|0.0062|0.0150|0.0301|0.0522|0.0043|0.0143|0.0067 { 0.0000 | 0.0000 | 0.0009 [ 0.0010 | 0.0725| 0.0207 | 0.0069 |0.0611| 0.1476|0.0775|0.2083 | 0.1842 | 0.0000 | 0.0228 | 0.0259| 0.0190 | 0.0075 | 0.0075 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2011 4 0.0000 |0.0038|0.0000{0.0916|0.1170|0.2984|0.0612|0.0802 | 0.0198 {0.0184 | 0.0000 | 0.0000 | 0.0005 {0.0113|0.0252 | 0.0030|0.0097|0.1250|0.0144 | 0.0057 | 0.0846 | 0.0128 | 0.0044 | 0.0000 | 0.0050 | 0.0000 | 0.0049 | 0.0031 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2011 5 0.2285 |0.0972|0.0192|0.0641|0.1032|0.0171|0.0000|0.0814 | 0.0078 | 0.2402 | 0.0000 | 0.0000 | 0.0009 | 0.0236|0.0183 | 0.0012 | 0.0000 | 0.0000 | 0.0124 | 0.0000 | 0.0289| 0.0000 | 0.0100 | 0.0096 | 0.0259 | 0.0000 | 0.0106 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2012 1 0.0000 |0.0000|0.0127|0.0206 |0.0000|0.1460|0.1212|0.0000|0.0075 {0.0282 |0.0017| 0.0022 [ 0.0000 | 0.0224 | 0.0130|0.0028 | 0.0766 | 0.1361 | 0.0000 [ 0.1099 | 0.1076 | 0.0275 | 0.0437 | 0.0819| 0.0196 | 0.0189 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2012 2 0.2521 |0.0066|0.0415|0.0310|0.0193|0.0884|0.0153|0.0077|0.0072 {0.0519 | 0.0029| 0.0010 { 0.0009 | 0.0301 | 0.0301 | 0.0011 {0.0460| 0.0765 | 0.0000 | 0.0543 | 0.0935| 0.0384 | 0.0047 | 0.0355| 0.0373 | 0.0000 | 0.0203 | 0.0035| 0.0019 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0012
2012 3 0.0000 (0.0000|0.0143{0.0081|0.0000|0.1628|0.0815|0.0082|0.0225 {0.0258 | 0.0000 | 0.0009 [ 0.0024 | 0.0026 | 0.0182 | 0.0024 | 0.0551| 0.1591|0.0164 {0.1159 | 0.1445|0.0047 | 0.0522 | 0.0050 | 0.0373 | 0.0508 | 0.0095 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2012 4 0.0593 |0.0053|0.0236|0.0390|0.0248|0.0813|0.0322|0.1418|0.0230 {0.0000 | 0.0000 | 0.0011 { 0.0000 | 0.0099| 0.0250|0.0015 |0.0829| 0.1637|0.0168 | 0.0388 | 0.1124 | 0.0754 | 0.0192 | 0.0043 | 0.0000 | 0.0000 | 0.0102 | 0.0063 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0019 | 0.0000
2012 6 0.0894 |0.0469|0.0522{0.0211|0.2308|0.1499|0.0583 | 0.0204 | 0.0683 {0.1683 | 0.0000 | 0.0000 | 0.0048 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 |0.0151 | 0.0000 | 0.0392 | 0.0082 | 0.0000 | 0.0274 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2013 1 0.1422 |0.0980|0.0000|0.0635 |0.1968|0.0000|0.2731|0.0000 | 0.0000 {0.1031 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0078 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0208 | 0.0000 {0.0141|0.0192 | 0.0000 | 0.0614 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2013 2 0.0124 |0.0147|0.1148|0.0597 | 0.0858|0.0918|0.0308 | 0.1344 | 0.0087 {0.1266 | 0.0000 | 0.0000 | 0.0000 | 0.0330| 0.0013 | 0.0009 | 0.0704 | 0.0787|0.0034 | 0.0423 | 0.0280| 0.0224 | 0.0202 | 0.0117| 0.0000 | 0.0000 | 0.0079 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2013 3 0.0440 |0.0000|0.0713|0.0527|0.0554|0.0301|0.0232|0.0568 | 0.0187 {0.0499 | 0.0000 | 0.0000 | 0.0000 | 0.0514 | 0.0289 | 0.0037 {0.0223 | 0.0807 | 0.0462 | 0.0927 | 0.1084 | 0.0435 | 0.0099 | 0.0472 | 0.0098 | 0.0164 | 0.0348 | 0.0000 | 0.0018 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2013 4 0.0000 |0.0548|0.0103|0.0188|0.0253|0.0369|0.0194|0.0912|0.0116 {0.0510 | 0.0000 | 0.0000 | 0.0000 | 0.0045 | 0.0296 | 0.0035 | 0.0585|0.1107|0.0934 | 0.1044 | 0.1985| 0.0276 | 0.0201 {0.0110| 0.0036 | 0.0000 | 0.0134 | 0.0017 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2013 5 0.0689 |0.0000|0.0506|0.0253|0.0280|0.12780.0172|0.0957 | 0.0245 | 0.0084 | 0.0000 | 0.0000 | 0.0000 | 0.0083 | 0.0134 | 0.0029 |0.0422|0.1206 | 0.0498 | 0.0531 | 0.1243 | 0.0666 | 0.0384 | 0.0192 | 0.0115 | 0.0000 | 0.0034 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2013 6 0.0000 |0.0680|0.0000|0.0000 |0.0000|0.0000|0.1270|0.0000 | 0.0550 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0411 | 0.0000 | 0.0000 |0.3130| 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.3286 | 0.0000 | 0.0000 | 0.0000 | 0.0673 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2014 1 0.0000 |0.0000|0.0190|0.0094 |0.0000(0.2113|0.2272|0.0000|0.0332 {0.0382 |0.0053 | 0.0022 {0.0100 | 0.0320| 0.0287 | 0.0008 | 0.0131| 0.0197|0.0276 {0.0126 | 0.0259| 0.0814 | 0.0425 | 0.0773 | 0.0467 | 0.0175 | 0.0183 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2014 2 0.0000 |0.0000|0.0000|0.0000 |0.0000|0.04940.0598|0.0291{0.0171{0.0373 |0.0020| 0.0009 | 0.0007 | 0.0137|0.0079|0.0021 | 0.0095| 0.0501 | 0.0446 {0.2024 | 0.2176 | 0.0570 | 0.0096 | 0.0156 | 0.1374 | 0.0143 {0.0162 | 0.0057 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2014 3 0.0000 |0.0168|0.0415|0.0223|0.0137|0.0434|0.0381|0.0462|0.0159 {0.0413 | 0.0000 | 0.0042 [ 0.0000 | 0.0148| 0.0024 | 0.0046 |0.0042 | 0.0230|0.0367|0.2676 |0.1165|0.1119|0.0160 | 0.0664 | 0.0324 | 0.0000 | 0.0201 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2014 4 0.0000 |0.0000|0.0000|0.0000|0.0098|0.0124|0.0606|0.1058|0.0194 {0.0000 | 0.0000| 0.0018 {0.0014 |0.0208 | 0.0358 | 0.0000 {0.0762 | 0.1184 | 0.0000 | 0.0980 | 0.2803 | 0.1038 | 0.0000 | 0.0280| 0.0207 | 0.0000 | 0.0070 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2014 5 0.0000 |0.0000|0.2679|0.0000|0.1638|0.0460|0.0423|0.0652 | 0.0338 {0.0000 | 0.0000 | 0.0000 {0.0105 | 0.0000 | 0.0000 | 0.0000 {0.0221 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0900|0.1203 {0.0316|0.0391 | 0.0000 | 0.0673 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2014 6 0.0000 |0.0000|0.0000|0.0000|0.3797|0.0000|0.0000|0.0000|0.1078 {0.0000 | 0.0000 | 0.0000 {0.0338 | 0.0000 | 0.0000 | 0.0000 | 0.4788 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

Note: Surveys 2 and 3 in 2010 and 5 in 2012 had missing data and were excluded from the analysis.
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Table E.3-3. Mean Proportion of Longfin Smelt Larvae In Each Group of SLS Stations

Year Mean Dec.-Mar. Delta Outflow (cfs) 400s 500s 600s 700s 800s 900s
2009 13,808 0.06 0.33 0.05 0.35 0.20 0.02
2010 19,863 0.12 0.39 0.03 0.32 0.12 0.02
2011 55,663 0.09 0.37 0.07 0.37 0.07 0.02
2012 11,946 0.12 0.33 0.06 0.36 0.13 0.01
2013 23,600 0.13 0.31 0.06 0.35 0.13 0.03
2014 8,331 0.06 0.31 0.03 0.38 0.19 0.02
Mean - 0.09 0.34 0.05 0.36 0.14 0.02

Note:
“—“indicates the cell is blank.

Each particle injection location was assigned to one or more SLS stations, and some SLS stations had
multiple particle injection locations assigned to them, reflecting the relative distribution of the nearest
SLS station to particle injection locations (e.g., station 919 had five injection locations assigned to it,
whereas station 901 had one injection location assigned to it; Table E.3-4). The weight assigned to the
particles injected at each PTM injection location reflected the mean proportion of larvae captured at
the associated SLS station (Table E.3-2) divided by the number of injection locations at a given station.
As an example, station 707 was assigned two particle injection locations: Threemile Slough (location
no. 15) and Sacramento River at Rio Vista (location no. 31) (Table E.3-4). The overall mean proportion
of larval Longfin Smelt at station 707 across all surveys in 2009-2014 was 0.078 (mean of values in the
707 column of Table E.3-2 This 0.078 (i.e., 7.8% of larvae) was then divided equally among the two
particle injection locations assigned to SLS station 707, giving a weight of 0.039 (i.e., 3.9% of larvae) for
the particles injected at both locations (Table E.3-4). Professional judgement was used to assign
representative weights in situations where a broader area needed to be represented by relatively few

stations (e.g., Cache Slough Complex stations 22—-26 represented by SLS stations 716 and 713).

Table E.3-4. Particle Injection Locations, Associated SLS Stations, and Location Weight for the DSM2-
PTM Analysis of Potential Larval Longfin Smelt Entrainment

PTM Injection Location Number PTM Injection Location Name SLS Station Weight

1 San Joaquin River at Vernalis 912 0.000014
2 San Joaquin River at Mossdale 912 0.000014
3 San Joaquin River D/S of Rough and Ready Island 910 0.000000
4 San Joaquin River at Buckley Cove 910 0.000000
5 San Joaquin River near Medford Island 906 0.000463
6 San Joaquin River at Potato Slough 815 0.003088
7 San Joaquin River at Twitchell Island 812 0.021832
8 Old River near Victoria Canal 918 0.000032
9 Old River at Railroad Cut 915 0.000191
10 Old River near Quimby Island 902 0.000957
11 Middle River at Victoria Canal 918 0.000032
12 Middle River u/s of Mildred Island 914 0.000094
13 Grant Line Canal 918 0.000032
14 Frank’s Tract East 901 0.017578
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PTM Injection Location Number PTM Injection Location Name SLS Station Weight
15 Threemile Slough 707 0.038899
16 Little Potato Slough 919 0.000026
17 Mokelumne River d/s of Cosumnes confluence 919 0.000026
18 South Fork Mokelumne 919 0.000026
19 Mokelumne River d/s of Georgiana confluence 815 0.003088
20 North Fork Mokelumne 919 0.000026
21 Georgiana Slough 919 0.000026
22 Miner Slough 716+723 0.028025
23 Sacramento Deep Water Ship Channel 716+723 0.028025
24 Cache Slough at Shag Slough 716+723 0.028025
25 Cache Slough at Liberty Island 716+723 0.028025
26 Cache Slough near Lindsey Slough 716+723 0.028025
27 Sacramento River at Sacramento upstream 0.000000
28 Sacramento River at Sutter Slough upstream 0.000000
29 Sacramento River at Ryde 711 0.009815
30 Sacramento River near Cache Slough confluence 711 0.009815
31 Sacramento River at Rio Vista 707 0.038899
32 Sacramento River d/s of Decker Island 705+706 0.075899
33 Sacramento River at Sherman Lake 704 0.022743
34 Sacramento River at Port Chicago downstream 0.000000
35 Montezuma Slough near National Steel downstream 0.000000
36 Montezuma Slough at Suisun Slough downstream 0.000000
37 San Joaquin River d/s of Dutch Slough 703+804 0.058814
38 Sacramento River at Pittsburg 801 0.048938
39 San Joaquin River near Jersey Point 809 0.026464

SLS stations downstream of the Sacramento-San Joaquin river confluence (i.e., stations numbered 400s
to 600s) were considered to be downstream of the influence of the SWP/CVP export facilities, and so
were not included in the PTM analysis (but were used in the calculation of proportions; see Table E.3--
2). Similarly, PTM injection locations downstream of the confluence were assigned zero weight?,
because these particles would not be susceptible to entrainment at the locations of interest. In
addition, particles injected in the Sacramento River at Sacramento and Sutter Slough were assigned
zero weight because they are upstream of the range of the SLS (suggesting that this portion of the river
is of minor concern for Longfin Smelt management). The summed weight of all the PTM injection
locations in the analysis was 0.52, reflecting that 0.48 of the larval population was assumed to be
downstream of the confluence and therefore not susceptible to entrainment in the Delta (see sum of
the 400s, 500s, and 600s stations in Table E.3-3). As discussed further in Section E.3.1.3 Note on
Proportion of Larval Population Outside the Delta and Suisun Marsh and Bay, the spatial extent of the
SLS data used in the present analysis includes only the Delta and Suisun Marsh and Bay, but the full
extent of the distribution of larval Longfin Smelt may be considerably greater.

8 PTM results for injection locations assigned zero weight are available upon request.
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For each simulated month in the DSM2-PTM analysis, the percentage of particles from each particle
injection location was output for several fates: entrainment (the SWP’s Clifton Court Forebay, the
CVP’s Jones Pumping Plant, and the NBA Barker Slough Pumping Plant), and passing Chipps Island.
These percentages were multiplied by the weight for each particle injection location (Table E.3-4), and
then summed across all injection locations to give a relative comparison of the overall percentage of
larvae that would have been entrained erentered-the-seuth-Delta-under the Existing, and-PP, and
Refined Alternative 2b scenarios. Note that these percentages are not intended to represent an
absolute estimate of the actual percentage of larvae that would be entrained; and should be
interpreted only as a-comparisons of two pairs of operational scenarios (Existing are-vs. PP and Existing
vs. Refined Alternative 2b). The latest version of DSM2-PTM allows the user to not allow particles to be
entrained into small agricultural diversions; this option was used for the present analysis in order to
represent the hypothesis that such losses may not be substantial for Longfin Smelt (based on
observations for delta smelt; Nobriga et al. 2004) and because losses at agricultural diversions were
not the focus of the present analysis. In addition to reporting of the above fates, the percentage of
particles remaining in the DSM2-PTM modeling domain after 45 -days (i.e., neither entrained nor
having left the domain) was also calculated.

E.3.1.3 NOTE ON PROPORTION OF LARVAL POPULATION OUTSIDE THE DELTA AND SUISUN MARSH AND BAY

The spatial distribution of newly hatched larvae determined from the SLS is likely much broader than
observed, especially during wet years. Grimaldo et al. (2014) recently showed that larval Longfin Smelt
are hatching in shallow water and tidal marsh habitats in salinities up to 8 parts per thousand (ppt).
Previously thought to concentrate spawning in freshwater (Rosenfield and Baxter 2007; California
Department of Fish and Game 2009a,b; Kimmerer et al. 2009), the analysis presented here and work
by Grimaldo et al. (2014) shows that Longfin Smelt hatching is broadly distributed throughout Suisun
Bay in most years (Table E.3-2). The proportion of newly hatched larvae from Delta stations was
consistently lower than densities observed in Suisun Bay. Further, because overall larval Longfin Smelt
abundance in the SLS is lowest during wet years, it is likely that spawning and hatching is occurring in
San Pablo Bay and adjacent tributaries (e.g., Napa River, Petaluma River) when the area becomes
suitable for spawning. Ultimately, this does not affect interpretation of results presented here because
relative comparisons of Existing, are-PP, and Refined Alternative 2b were made using data for
observations of larvae. The potential effects of survey bias would be more relevant for real-time
operations where interpretation of proportional losses are likely to be affected by the observed versus
actual distribution of larvae in the SLS survey.

E.3.1.4 DETAILED RESULTS FOR DFG (2009A) STATIONS OF INTEREST

To supplement the above analysis and provide some comparability with the DFG (2009a) effects
analysis, PTM results were summarized for the seven particle injection stations analyzed by DFG (2009;
Figure E.3--3). The results are presented below for Existing vs. PP in Tables E.3--5, E.3--6, E.3--7, E.3--8,
E.3--9, E.3--10, E.3--11, E.3--12, E.3--13, E.3--14, E.3--15, E.3--16, E.3--17, and E.3--18; and for Existing
vs. Refined Alternative 2b in Tables XE.3--5, XE.3--6, XE.3--7, XE.3--8, XE.3--9, XE.3--10, XE.3--11,
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XE.3--12, XE.3--13, XE.3--14, XE.3--15, XE.3--16, XE.3--17, and XE.3--18. Note that these are ‘raw’
results, with no weighting as undertaken by DFG (2009a).
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Figure E.3-3. Particle Tracking Injection (Release) Locations Used by DFG (2009a)
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RESULTS FOR PROPOSED PROJECT

Table E.3-5. Percentage of Neutrally Buoyant Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Clifton Court Forebay, Central Valley Project (Jones
Pumping Plant), and Barker Slough Pumping Plant; or That Passed Chipps Island: Proposed Project vs.
Existing - Table E.3-5a - E.3-5d

Table E.3-5 ba. Percentage of Neutrally Buoyant Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Clifton Court Forebay

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.33 0.35 0.02 (6%)
January Above Normal 0.86 0.85 -0.01 (-2%)
January Below Normal 1.90 1.84 -0.06 (-3%)
January Dry 3.01 3.59 0.58 (19%)
January Critical 3.32 3.55 0.23 (7%)
February Wet 0.06 0.09 0.02 (36%)
February Above Normal 0.29 0.24 -0.05 (-18%)
February Below Normal 0.68 0.69 0.01 (2%)
February Dry 1.39 1.58 0.19 (14%)
February Critical 2.21 2.25 0.04 (2%)

March Wet 0.09 0.06 -0.03 (-31%)

March Above Normal 0.10 0.08 -0.03 (-26%)

March Below Normal 0.51 0.38 -0.13 (-25%)

March Dry 0.72 0.61 -0.11 (-15%)

March Critical 0.97 1.19 0.23 (23%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat

Table E.3-5 b. Percentage of Neutrally Buoyant Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Central Valley Project (Jones Pumping Plant).

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.27 0.21 -0.06 (-24%)
January Above Normal 0.75 0.84 0.09 (12%)
January Below Normal 1.53 1.56 0.03 (2%)
January Dry 2.92 3.23 0.31 (10%)
January Critical 3.56 3.79 0.23 (7%)
February Wet 0.06 0.05 -0.01 (-16%)
February Above Normal 0.26 0.22 -0.04 (-15%)
February Below Normal 0.56 0.57 0.01 (2%)
February Dry 1.29 1.37 0.08 (6%)
February Critical 2.38 2.54 0.16 (7%)

March Wet 0.05 0.04 -0.01 (-25%)

March Above Normal 0.06 0.06 -0.01 (-10%)

March Below Normal 0.42 0.27 -0.15 (-36%)

March Dry 0.75 0.49 -0.26 (-35%)

March Critical 0.93 1.12 0.19 (20%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat
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Table E.3-5 c. Percentage of Neutrally Buoyant Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Barker Slough Pumping Plant

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 1.54 1.53 -0.01 (-1%)
January Above Normal 1.61 1.54 -0.07 (-5%)
January Below Normal 1.91 1.78 -0.13 (-7%)
January Dry 2.09 2.15 0.07 (3%)
January Critical 1.74 1.69 -0.05 (-3%)
February Wet 1.54 1.55 0.01 (1%)
February Above Normal 1.58 1.50 -0.08 (-5%)
February Below Normal 1.78 1.67 -0.11 (-6%)
February Dry 1.44 1.44 0.00 (0%)
February Critical 1.30 1.33 0.03 (3%)

March Wet 1.47 1.46 -0.01 (-1%)

March Above Normal 1.68 1.61 -0.07 (-4%)

March Below Normal 2.08 2.07 -0.01 (0%)

March Dry 1.52 1.45 -0.06 (-4%)

March Critical 0.79 0.84 0.04 (6%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat

Table E.3-5 d. Percentage of Neutrally Buoyant Particles Injected at Station 716 (Cache Slough at Liberty

Island) That Passed Chipps Island.

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 92.34 92.55 0.21 (0%)
January Above Normal 86.53 87.23 0.70 (1%)
January Below Normal 80.40 81.17 0.77 (1%)
January Dry 68.70 66.79 -1.91 (-3%)
January Critical 62.09 60.02 -2.08 (-3%)
February Wet 93.90 93.89 -0.01 (0%)
February Above Normal 91.41 91.86 0.46 (0%)
February Below Normal 86.16 86.56 0.40 (0%)
February Dry 79.71 79.43 -0.28 (0%)
February Critical 67.77 67.99 0.22 (0%)

March Wet 96.16 96.24 0.08 (0%)

March Above Normal 95.87 95.88 0.00 (0%)

March Below Normal 91.56 92.10 0.54 (1%)

March Dry 86.49 87.15 0.66 (1%)

March Critical 75.64 73.82 -1.82 (-2%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat
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Table E.3-6. Percentage of Surface-Oriented Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Clifton Court Forebay, Central Valley Project (Jones
Pumping Plant), and Barker Slough Pumping Plant; or That Passed Chipps Island: Proposed Project vs.
Existing - Table E.3-6 ¢a-E.3-6 d

Table E.3-6 da. Percentage of Surface-Oriented Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Clifton Court Forebay

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 1.02 1.01 -0.01 (-1%)
January Above Normal 0.98 1.03 0.05 (5%)
January Below Normal 0.99 1.08 0.08 (8%)
January Dry 0.37 0.38 0.01 (3%)
January Critical 0.31 0.35 0.04 (12%)
February Wet 0.76 0.56 -0.20 (-26%)
February Above Normal 1.33 1.15 -0.17 (-13%)
February Below Normal 1.20 1.10 -0.10 (-8%)
February Dry 0.50 0.40 -0.10 (-20%)
February Critical 0.24 0.21 -0.03 (-12%)

March Wet 0.38 0.43 0.05 (12%)

March Above Normal 0.48 0.48 0.00 (0%)

March Below Normal 0.22 0.24 0.02 (7%)

March Dry 0.24 0.23 -0.01 (-5%)

March Critical 0.09 0.07 -0.01 (-15%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat

Table E.3-6 b. Percentage of Surface-Oriented Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Central Valley Project (Jones Pumping Plant).

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.87 0.78 -0.09 (-10%)
January Above Normal 0.90 1.00 0.10 (11%)
January Below Normal 0.85 1.10 0.24 (28%)
January Dry 0.49 0.48 -0.01 (-3%)
January Critical 0.45 0.44 -0.02 (-4%)
February Wet 0.42 0.39 -0.03 (-7%)
February Above Normal 1.10 1.15 0.04 (4%)
February Below Normal 1.16 0.86 -0.30 (-26%)
February Dry 0.79 0.73 -0.06 (-8%)
February Critical 0.37 0.36 -0.01 (-4%)

March Wet 0.21 0.27 0.06 (28%)

March Above Normal 0.35 0.30 -0.05 (-13%)

March Below Normal 0.22 0.19 -0.03 (-14%)

March Dry 0.23 0.20 -0.03 (-12%)

March Critical 0.09 0.16 0.08 (88%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat
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Table E.3-6 c. Percentage of Surface-Oriented Particles Injected at Station 716 (Cache Slough at Liberty
Island) That Were Entrained Over 45 Days into Barker Slough Pumping Plant

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 1.96 1.92 -0.04 (-2%)
January Above Normal 2.77 2.59 -0.18 (-6%)
January Below Normal 3.54 3.33 -0.21 (-6%)
January Dry 2.90 2.90 0.00 (0%)
January Critical 1.72 1.79 0.08 (4%)
February Wet 1.77 1.72 -0.06 (-3%)
February Above Normal 2.50 2.51 0.02 (1%)
February Below Normal 3.01 2.92 -0.10 (-3%)
February Dry 0.79 0.84 0.05 (6%)
February Critical 0.35 0.54 0.19 (55%)

March Wet 2.54 241 -0.13 (-5%)

March Above Normal 3.28 3.08 -0.20 (-6%)

March Below Normal 4.94 5.00 0.06 (1%)

March Dry 1.25 1.26 0.01 (1%)

March Critical 0.28 0.22 -0.06 (-20%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat

Table E.3-6 d. Percentage of Surface-Oriented Particles Injected at Station 716 (Cache Slough at Liberty

Island) That Passed Chipps Island.

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 73.50 74.51 1.02 (1%)
January Above Normal 49.84 50.25 0.41 (1%)
January Below Normal 11.72 13.57 1.86 (16%)
January Dry 5.31 5.36 0.05 (1%)
January Critical 0.10 0.14 0.04 (40%)
February Wet 75.05 75.92 0.87 (1%)
February Above Normal 57.91 59.16 1.25 (2%)
February Below Normal 25.76 29.46 3.70 (14%)
February Dry 8.62 8.95 0.33 (4%)
February Critical 0.94 0.82 -0.11 (-12%)

March Wet 61.93 62.46 0.53 (1%)

March Above Normal 45.26 46.46 1.20 (3%)

March Below Normal 4.23 4.21 -0.02 (-1%)

March Dry 4.45 5.02 0.57 (13%)

March Critical 0.80 0.64 -0.17 (-21%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat
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Table E.3-7. Percentage of Neutrally Buoyant Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Clifton Court Forebay, Central Valley
Project (Jones Pumping Plant), and Barker Slough Pumping Plant; or That Passed Chipps Island:
Proposed Project vs. Existing - Table E.3-7 e-a -E.3-7 d

Table E.3-7 fa. Percentage of Neutrally Buoyant Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Clifton Court Forebay

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.42 0.39 -0.03 (-7%)
January Above Normal 0.93 1.01 0.08 (8%)
January Below Normal 2.39 2.46 0.07 (3%)
January Dry 3.61 4.44 0.83 (23%)
January Critical 4.02 4.46 0.44 (11%)
February Wet 0.06 0.06 0.00 (8%)
February Above Normal 0.35 0.28 -0.07 (-19%)
February Below Normal 0.90 0.95 0.05 (6%)
February Dry 1.81 1.94 0.13 (7%)
February Critical 2.89 2.92 0.03 (1%)

March Wet 0.10 0.06 -0.04 (-41%)

March Above Normal 0.12 0.09 -0.03 (-27%)

March Below Normal 0.67 0.40 -0.27 (-41%)

March Dry 0.99 0.83 -0.16 (-16%)

March Critical 1.20 1.78 0.57 (48%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat

Table E.3-7 b. Percentage of Neutrally Buoyant Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Central Valley Project (Jones Pumping

Plant).

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.35 0.27 -0.08 (-23%)
January Above Normal 0.89 0.93 0.04 (5%)
January Below Normal 1.97 2.12 0.16 (8%)
January Dry 3.51 3.71 0.19 (5%)
January Critical 4.28 4.51 0.23 (5%)
February Wet 0.06 0.04 -0.02 (-36%)
February Above Normal 0.28 0.22 -0.06 (-22%)
February Below Normal 0.81 0.79 -0.01 (-2%)
February Dry 1.66 1.83 0.17 (10%)
February Critical 3.16 3.24 0.08 (2%)

March Wet 0.06 0.04 -0.03 (-43%)

March Above Normal 0.09 0.06 -0.03 (-34%)

March Below Normal 0.51 0.27 -0.24 (-47%)

March Dry 0.96 0.67 -0.29 (-31%)

March Critical 1.45 1.55 0.10 (7%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat
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Table E.3-7 c. Percentage of Neutrally Buoyant Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Barker Slough Pumping Plant

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.11 0.10 -0.02 (-14%)
January Above Normal 0.26 0.24 -0.02 (-7%)
January Below Normal 0.35 0.34 -0.01 (-2%)
January Dry 0.40 0.45 0.05 (12%)
January Critical 0.39 0.40 0.01 (2%)
February Wet 0.05 0.05 0.00 (-2%)
February Above Normal 0.12 0.12 0.00 (-2%)
February Below Normal 0.27 0.25 -0.02 (-8%)
February Dry 0.29 0.29 0.00 (1%)
February Critical 0.24 0.29 0.05 (23%)

March Wet 0.08 0.09 0.01 (11%)

March Above Normal 0.11 0.11 0.00 (-2%)

March Below Normal 0.36 0.36 0.00 (0%)

March Dry 0.28 0.28 0.00 (0%)

March Critical 0.17 0.18 0.02 (10%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat

Table E.3-7 d. Percentage of Neutrally Buoyant Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Passed Chipps Island.

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 93.51 93.83 0.32 (0%)
January Above Normal 88.03 88.57 0.54 (1%)
January Below Normal 81.30 81.42 0.11 (0%)
January Dry 70.49 68.92 -1.56 (-2%)
January Critical 64.71 62.78 -1.93 (-3%)
February Wet 95.62 95.68 0.06 (0%)
February Above Normal 93.12 93.61 0.49 (1%)
February Below Normal 88.05 88.19 0.14 (0%)
February Dry 81.42 81.21 -0.21 (0%)
February Critical 70.65 70.81 0.16 (0%)

March Wet 98.38 98.39 0.02 (0%)

March Above Normal 98.14 98.28 0.14 (0%)

March Below Normal 95.73 96.58 0.85 (1%)

March Dry 92.33 92.97 0.64 (1%)

March Critical 84.48 82.83 -1.65 (-2%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat
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Table E.3-8. Percentage of Surface-Oriented Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Clifton Court Forebay, Central Valley
Project (Jones Pumping Plant), and Barker Slough Pumping Plant; or That Passed Chipps Island:

Proposed Project vs. Existing — Table E.3-8 a-d

Table E.3-8 ga. Percentage of Surface-Oriented Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Clifton Court Forebay

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 4.44 4.46 0.02 (0%)
January Above Normal 9.64 8.96 -0.69 (-7%)
January Below Normal 14.73 15.18 0.45 (3%)
January Dry 12.66 12.43 -0.24 (-2%)
January Critical 10.36 9.99 -0.37 (-4%)
February Wet 2.88 2.59 -0.29 (-10%)
February Above Normal 6.62 6.15 -0.47 (-7%)
February Below Normal 10.29 9.52 -0.77 (-7%)
February Dry 12.98 12.61 -0.37 (-3%)
February Critical 11.22 11.64 0.41 (4%)

March Wet 3.04 3.42 0.38 (13%)

March Above Normal 3.90 3.84 -0.06 (-2%)

March Below Normal 9.38 10.26 0.88 (9%)

March Dry 8.92 9.71 0.80 (9%)

March Critical 5.55 7.37 1.81 (33%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat

Table E.3-8 b. Percentage of Surface-Oriented Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Central Valley Project (Jones Pumping

Plant).

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 3.76 3.71 -0.05 (-1%)
January Above Normal 9.21 8.97 -0.24 (-3%)
January Below Normal 13.56 13.18 -0.38 (-3%)
January Dry 14.75 14.29 -0.46 (-3%)
January Critical 14.62 12.24 -2.39 (-16%)
February Wet 2.09 1.79 -0.30 (-14%)
February Above Normal 6.14 5.59 -0.54 (-9%)
February Below Normal 8.65 8.32 -0.33 (-4%)
February Dry 13.83 13.59 -0.25 (-2%)
February Critical 14.04 15.00 0.96 (7%)

March Wet 2.03 2.00 -0.04 (-2%)

March Above Normal 3.12 2.70 -0.42 (-13%)

March Below Normal 8.03 6.97 -1.06 (-13%)

March Dry 10.85 9.40 -1.45 (-13%)

March Critical 7.06 7.18 0.12 (2%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat
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Table E.3-8 c. Percentage of Surface-Oriented Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Were Entrained Over 45 Days into Barker Slough Pumping Plant

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.36 0.33 -0.03 (-8%)
January Above Normal 0.94 0.77 -0.17 (-19%)
January Below Normal 1.20 0.99 -0.21 (-18%)
January Dry 1.38 1.40 0.02 (2%)
January Critical 1.06 1.05 -0.01 (-1%)
February Wet 0.08 0.09 0.00 (6%)
February Above Normal 0.35 0.25 -0.10 (-29%)
February Below Normal 0.72 0.63 -0.10 (-14%)
February Dry 0.26 0.26 0.00 (1%)
February Critical 0.12 0.20 0.07 (62%)

March Wet 0.28 0.24 -0.04 (-15%)

March Above Normal 0.34 0.38 0.04 (11%)

March Below Normal 1.58 1.44 -0.14 (-9%)

March Dry 0.48 0.39 -0.08 (-18%)

March Critical 0.11 0.09 -0.02 (-16%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat

Table E.3-8 d. Percentage of Surface-Oriented Particles Injected at Station 711 (Sacramento River near
Cache Slough confluence) That Passed Chipps Island

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 77.16 78.06 0.90 (1%)
January Above Normal 51.37 52.42 1.05 (2%)
January Below Normal 17.27 19.44 2.17 (13%)
January Dry 6.41 6.26 -0.15 (-2%)
January Critical 0.43 0.60 0.18 (41%)
February Wet 83.65 84.15 0.51 (1%)
February Above Normal 64.73 65.66 0.94 (1%)
February Below Normal 40.83 43.19 2.36 (6%)
February Dry 14.97 15.18 0.20 (1%)
February Critical 2.63 2.68 0.05 (2%)

March Wet 78.34 79.33 1.00 (1%)

March Above Normal 69.90 72.93 3.03 (4%)

March Below Normal 23.04 25.63 2.59 (11%)

March Dry 11.47 12.57 1.10 (10%)

March Critical 3.72 3.54 -0.18 (-5%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat
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Table E.3-9. Percentage of Neutrally Buoyant Particles Injected at Station 704 (Sacramento River at

Sherman Lake) That Were Entrained Over 45 Days into Clifton Court Forebay, Central Valley Project
(Jones Pumping Plant), and Barker Slough Pumping Plant; or That Passed Chipps Island: Proposed
Project vs. Existing — Table E.3-9 a- E.3-9d

Table E.3-9 ha. Percentage of Neutrally Buoyant Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Were Entrained Over 45 Days into Clifton Court Forebay

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.01 0.01 0.00 (8%)
January Above Normal 0.04 0.05 0.01 (41%)
January Below Normal 0.12 0.15 0.02 (17%)
January Dry 0.16 0.22 0.06 (38%)
January Critical 0.21 0.22 0.01 (4%)
February Wet 0.00 0.00 0.00 (0%)
February Above Normal 0.00 0.01 0.00 (50%)
February Below Normal 0.02 0.02 0.00 (-10%)
February Dry 0.04 0.06 0.02 (43%)
February Critical 0.10 0.10 0.00 (-4%)

March Wet 0.00 0.00 0.00 (-100%)

March Above Normal 0.00 0.00 0.00 (-100%)

March Below Normal 0.01 0.01 0.00 (-40%)

March Dry 0.02 0.02 0.00 (-20%)

March Critical 0.03 0.05 0.02 (63%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat

Table E.3-9 b. Percentage of Neutrally Buoyant Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Were Entrained Over 45 Days into Central Valley Project (Jones Pumping Plant).

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.02 0.01 -0.01 (-35%)
January Above Normal 0.03 0.05 0.03 (108%)
January Below Normal 0.10 0.12 0.02 (24%)
January Dry 0.17 0.24 0.07 (39%)
January Critical 0.24 0.32 0.08 (32%)
February Wet 0.00 0.00 0.00 (0%)
February Above Normal 0.00 0.00 0.00 (0%)
February Below Normal 0.01 0.02 0.01 (71%)
February Dry 0.04 0.06 0.02 (56%)
February Critical 0.15 0.12 -0.03 (-22%)

March Wet 0.00 0.00 0.00 (0%)

March Above Normal 0.00 0.00 0.00 (0%)

March Below Normal 0.01 0.00 -0.01 (-80%)

March Dry 0.02 0.01 -0.01 (-64%)

March Critical 0.03 0.04 0.01 (19%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat
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Table E.3-9 c. Percentage of Neutrally Buoyant Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Were Entrained Over 45 Days into Barker Slough Pumping Plant

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.00 0.00 0.00 (0%)
anuary Above Normal 0.00 0.00 0.00 (0%)
January Below Normal 0.00 0.00 0.00 (0%)
January Dry 0.00 0.00 0.00 (0%)
January Critical 0.00 0.00 0.00 (0%)
February Wet 0.00 0.00 0.00 (0%)
February Above Normal 0.00 0.00 0.00 (0%)
February Below Normal 0.00 0.00 0.00 (0%)
February Dry 0.00 0.00 0.00 (0%)
February Critical 0.00 0.00 0.00 (0%)
March Wet 0.00 0.00 0.00 (0%)
March Above Normal 0.00 0.00 0.00 (0%)
March Below Normal 0.00 0.00 0.00 (0%)
March Dry 0.00 0.00 0.00 (0%)
March Critical 0.00 0.00 0.00 (0%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat

Table E.3-9 d. Percentage of Neutrally Buoyant Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Passed Chipps Island.

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 94.87 95.04 0.17 (0%)
January Above Normal 91.45 91.68 0.23 (0%)
January Below Normal 86.50 86.74 0.24 (0%)
January Dry 81.15 80.47 -0.68 (-1%)
January Critical 78.49 76.51 -1.98 (-3%)
February Wet 96.63 96.65 0.02 (0%)
February Above Normal 94.68 95.07 0.39 (0%)
February Below Normal 91.55 91.73 0.18 (0%)
February Dry 87.77 87.71 -0.06 (0%)
February Critical 81.69 81.90 0.21 (0%)

March Wet 98.61 98.61 0.00 (0%)

March Above Normal 98.65 98.60 -0.04 (0%)

March Below Normal 99.17 99.17 0.01 (0%)

March Dry 99.07 98.95 -0.13 (0%)

March Critical 98.09 97.88 -0.21 (0%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat
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Table E.3-10. Percentage of Surface-Oriented Particles Injected at Station 704 (Sacramento River at

Sherman Lake) That Were Entrained Over 45 Days into Clifton Court Forebay, Central Valley Project
(Jones Pumping Plant), and Barker Slough Pumping Plant; or That Passed Chipps Island: Proposed
Project vs. Existing — Table E.3-10 a-E.3-10d

Table E.3-10 ia. Percentage of Surface-Oriented Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Were Entrained Over 45 Days into Clifton Court Forebay

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 3.16 2.70 -0.47 (-15%)
January Above Normal 8.10 7.54 -0.56 (-7%)
January Below Normal 15.90 16.41 0.51 (3%)
January Dry 21.30 22.92 1.62 (8%)
January Critical 21.36 21.80 0.44 (2%)
February Wet 0.89 0.81 -0.08 (-9%)
February Above Normal 3.93 3.10 -0.83 (-21%)
February Below Normal 9.23 7.53 -1.70 (-18%)
February Dry 14.24 13.41 -0.83 (-6%)
February Critical 15.00 15.22 0.22 (1%)

March Wet 0.77 1.20 0.43 (56%)

March Above Normal 0.80 0.89 0.09 (11%)

March Below Normal 493 7.86 2.92 (59%)

March Dry 7.64 10.07 2.43 (32%)

March Critical 9.31 12.14 2.82 (30%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat

Table E.3-10 b. Percentage of Surface-Oriented Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Were Entrained Over 45 Days into Central Valley Project (Jones Pumping Plant).

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 2.55 2.19 -0.37 (-14%)
January Above Normal 7.48 7.57 0.09 (1%)
January Below Normal 14.41 14.17 -0.24 (-2%)
January Dry 24.50 25.08 0.58 (2%)
January Critical 28.37 27.17 -1.20 (-4%)
February Wet 0.84 0.54 -0.30 (-35%)
February Above Normal 3.59 2.84 -0.75 (-21%)
February Below Normal 6.82 6.60 -0.22 (-3%)
February Dry 14.80 13.71 -1.09 (-7%)
February Critical 19.48 20.42 0.94 (5%)

March Wet 0.66 0.75 0.09 (13%)

March Above Normal 0.87 0.78 -0.09 (-11%)

March Below Normal 5.06 4.97 -0.10 (-2%)

March Dry 10.03 7.95 -2.08 (-21%)

March Critical 11.88 12.32 0.44 (4%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat
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Table E.3-10 c. Percentage of Surface-Oriented Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Were Entrained Over 45 Days into Barker Slough Pumping Plant

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.00 0.00 0.00 (-100%)
January Above Normal 0.00 0.00 0.00 (0%)
January Below Normal 0.00 0.00 0.00 (-100%)
January Dry 0.00 0.01 0.01 (600%)
January Critical 0.01 0.00 -0.01 (-100%)
February Wet 0.00 0.00 0.00 (0%)
February Above Normal 0.00 0.00 0.00 (0%)
February Below Normal 0.00 0.00 0.00 (0%)
February Dry 0.00 0.00 0.00 (0%)
February Critical 0.00 0.00 0.00 (0%)

March Wet 0.00 0.00 0.00 (0%)

March Above Normal 0.00 0.00 0.00 (0%)

March Below Normal 0.01 0.00 0.00 (-67%)

March Dry 0.00 0.00 0.00 (0%)

March Critical 0.00 0.00 0.00 (0%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat

Table E.3-10 d. Percentage of Surface-Oriented Particles Injected at Station 704 (Sacramento River at
Sherman Lake) That Passed Chipps Island.

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 82.10 82.92 0.82 (1%)
January Above Normal 56.95 59.00 2.06 (4%)
January Below Normal 22.70 24.98 2.29 (10%)
January Dry 6.46 6.41 -0.05 (-1%)
January Critical 0.83 1.19 0.35 (43%)
February Wet 88.98 89.12 0.15 (0%)
February 73.33 74.77 1.45 (2%)

Above Normal
February Below Normal 49.97 51.99 2.02 (4%)
February Dry 20.67 20.91 0.23 (1%)
February Critical 3.80 4.10 0.29 (8%)

March Wet 86.52 87.19 0.67 (1%)

March Above Normal 84.57 86.75 2.18 (3%)

March Below Normal 37.35 41.07 3.72 (10%)

March Dry 17.83 20.73 2.90 (16%)

March Critical 6.53 6.36 -0.17 (-3%)

Source: ptm_fate_results_45day_Dec-Mar_ga_ITP_EX_BHV_20191030.dat; ptm_fate_results_45day_Dec-
Mar_qga_ITP_PP_BHV_20191030.dat
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Table E.3-11. Percentage of Neutrally Buoyant Particles Injected at Station 809 (San Joaquin River near
Jersey Point) That Were Entrained Over 45 Days into Clifton Court Forebay, Central Valley Project (Jones
Pumping Plant), and Barker Slough Pumping Plant; or That Passed Chipps Island: Proposed Project vs.
Existing - Table E.3-11 ja - E.3-11 d

Table E.3-11 ka. Percentage of Neutrally Buoyant Particles Injected at Station 809 (San Joaquin River near
Jersey Point) That Were Entrained Over 45 Days into Clifton Court Forebay

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.96 0.89 -0.06 (-7%)
January Above Normal 1.99 2.15 0.16 (8%)
January Below Normal 4.35 4.57 0.22 (5%)
January Dry 6.86 7.98 1.12 (16%)
January Critical 6.85 7.22 0.37 (5%)
February Wet 0.22 0.22 0.01 (3%)
February Above Normal 0.97 0.86 -0.11 (-12%)
February Below Normal 2.01 2.06 0.06 (3%)
February Dry 4.00 4.22 0.22 (5%)
February Critical 5.68 5.84 0.16 (3%)

March Wet 0.26 0.17 -0.09 (-34%)

March Above Normal 0.37 0.24 -0.12 (-34%)

March Below Normal 1.53 1.01 -0.52 (-34%)

March Dry 2.11 1.61 -0.50 (-24%)

March Critical 2.43 3.19 0.76 (31%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat

Table E.3-11 b. Percentage of Neutrally Buoyant Particles Injected at Station 809 (San Joaquin River near
Jersey Point) That Were Entrained Over 45 Days into Central Valley Project (Jones Pumping Plant).

Month Water Year Type Existing Proposed Project | Proposed Project vs. Existing
January Wet 0.77 0.70 -0.08 (-10%)
January Above Normal 1.81 2.17 0.35 (20%)
January Below Normal 3.85 4.08 0.23 (6%)
January Dry 6.51 6.95 0.44 (7%)
January Critical 7.34 7.34 0.00 (0%)
February Wet 0.15 0.14 -0.02 (-11%)
February Above Normal 0.81 0.78 -0.03 (-4%)
February Below Normal 1.71 1.87 0.15 (9%)
February Dry 3.51 3.85 0.34 (10%)
February Critical 5.87 6.25 0.38 (6%)

March Wet 0.17 0.10 -0.07 (-39%)

March Above Normal 0.26 0.13 -0.13 (-50%)

March Below Normal 1.16 0.72 -0.43 (-37%)

March Dry 2.04 1.38 -0.67 (-33%)

March Critical 2.56 2.92 0.36 (14%)

Source: ptm_fate_results_45day_Dec-Mar_qga_ITP_EX_20191030.dat; ptm_fate_results_45day_Dec-Mar_ga_ITP_PP_20191030.dat
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