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Note: Error bars show the 25th and 75th quantiles. Fall X2 scenario represents operations permitted by 2024 SWP 
ITP, including both SWP and CVP operating to Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only 
includes SWP proportional share of Fall X2; No Fall X2 scenario represents the proposed major amendment and 
excludes Fall X2.

Figure 2-11. Median Probability of Delta Smelt Summer Survival as Calculated by the USFWS Life 
Cycle Model using the Summer Outflow modeled by CalSim 3 for the Fall X2, SWP Fall X2, and No 
Fall X2 Scenarios. 

Mahardja et al. (2026) used a modification of the Delta Smelt individual-based model by Rose et al. 

representative of the proposed off-ramping of Fall X2) and status quo (i.e., Fall X2 of 80 km in Wet 
and Above Normal water years). Mahardja et al. (2026) found that Delta Smelt population growth 
rate was somewhat lower without the Fall X2 action than with it, with the extent of differences 
depending on the model’s representation of bioenergetic components and hypotheses regarding the 
effects of flow on movement of Delta Smelt and their zooplankton prey. The hypothesis considered 
most likely by experts had geometric mean population growth rate of 0.829 with Fall X2 and 0.797 
without Fall X2, with considerably overlapping 95 percent credible intervals (Figure 2-12). 
Together, the results from the summer survival function of the Polansky et al. (2024) life cycle 
model and the individual-based model suggest that off-ramping the Fall X2 action would not have 
appreciable effects on Delta Smelt survival.
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Source: Developed from Appendix S4 (Table S2) of Mahardja et al. (2026). Note: These results are for Hypothesis 5. 
No Fall or Summer X2 is analogous to off-ramping of Fall X2 for this proposed major amendment, whereas Fall X2 = 
80 km is analogous to the status quo (i.e., not off-ramping Fall X2).

Figure 2-12. Modeled Delta Smelt Population Growth Rate (1996–2014) for Various Summer/Fall 
X2 Management Scenarios Studied by Mahardja et al. (2026).

2.2.2.3 Longfin Smelt

amendment’s change in Fall 
Francisco Bay or ocean) of Suisun Bay during September and October (ICF 2023:4-66). There is the 

because of 
increased potential for reservoir spill by not implementing a Fall X2 action, resulting in greater 
potential for increased incidental Delta outflow. This potential increase in Delta outflow was 
illustrated by the 100-year CalSim modeling (Figure 2-3) and a WY 2026 comparison of actual Delta 
outflow to Delta outflow that would have occurred without an SWP Fall X2 amendment in 2025, for 
which the amendment resulted in additional Delta outflow (Figure 2-13). Incidental increase in 
outflow, and a slightly more positive QWEST, could result in lower entrainment risk. The amount of 
increased reservoir spill will vary among years and within year types based on actual storage and 
hydrologic conditions of each given year. Based on the Calsim 3 results, such differences predict 
marginal effects (Table 2-1; Figures 2-14 through 2-17). Similarly, there is likely to be little to no 
effect on population abundance given the very similar Delta outflow during the spring months that 
are hypothesized to underly outflow-abundance relationships (ICF 2023:4-58; Figures 18 and 19; 
Kimmerer and Gross 2022).
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Note: Draft – preliminary and subject to change. Dotted red line represents actual Delta outflow, solid black line 
represents Delta outflow estimate without Fall X2 amendment, dashed red line represents cumulative difference 
(acre-feet) as actual Delta outflow minus Delta outflow without Fall X2 amendment. 

Figure 2-13. Actual Delta Outflow Compared to Delta Outflow Without Fall X2 Amendment, 
December 2025–February 2026.

Draft - Preliminary and Subject to Change 

160,000 

140,000 

120,000 

CJ) 

ti 100,000 

3: 
_g 
°S 80,000 

0 
Ctl 

~ 60,000 
0 

40,000 

20,000 

o-------

. .. : . . . 

I 
I 
I 
I 

I 

/ 
I 

"""--------

# # # # # # ~ # # # # # # 
....,-v~'V ....,rv'&'V 'V$-"P 'V~"P 'V,fi{P .. t? ~....,rvrf' ~",cy.'l, ~'l,0-'V 'V'V'V 'Vo? rv"'rJ.'V 'V'l,➔'V 

", ", ", 

250,000 CJ> 

200,000 

150,000 

100,000 

50,000 

0 

::, 
C: 

Ctl 
::, -~ OJ 

- Q) 
3: u.. 
0 ' 

- Q) - ~ - u o:5 
Ctl C: 
~ Q) 

a, E 
0 "C 
C: C: 

Q) 

a, E g <( 

~ ~ 
~ _g 
~~ 
> :;:; 
~ 
::, 

E 
::, 
(.) 

•••••• Actual --Without Amendment - Cumulative Difference (Tota l ~210,000 Acre-Feet) 



California Department of Water Resources Environmental Review

Long-Term Operation of the California State Water Project 
Addendum to the Final Environmental Impact Report 2-23 May 2026

ICF 104469.0.014

Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-14. December QWEST from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-15. January QWEST from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-16. February QWEST from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-17. March QWEST from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-18. Mean December–May Delta Outflow from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-19. Mean March–May Delta Outflow from CalSim 3 Modeling.

2.2.2.4 Winter-Run and Spring-Run Chinook Salmon

Historical loss density data (i.e., number of fish lost to entrainment per 1,000 acre-feet of water 
exported at the Banks Pumping Plant) of genetically identified and coded-wire-tagged winter-run 
and spring-run Chinook Salmon illustrates that entrainment loss occurs during December–June and 
so there would be no potential for temporal overlap with the Fall X2 period (Tables 2-3 through 2-
6). Therefore, there is no evidence for entrainment-related or other effects resulting from the 
proposed major amendment during September–October. OMR flows during December–June are 
similar between the No Fall X2 and SWP Fall X2 scenarios and reflect the inclusion of entrainment 
risk minimization measures under all scenarios such as OMR flows at or more positive than -5,000 
cubic feet per second(Figures 2-20 through 2-26). There are a number of ongoing measures from 
the 2024 ITP to avoid and minimize entrainment loss. These include measures related to 
entrainment loss, including COA 8.2.1, Natural Origin Winter-run Chinook Salmon Early Season 
Weekly Loss Thresholds, 8.4.3, Winter-run Chinook Salmon Annual Loss Thresholds, 8.4.4, Natural-
origin Winter-run Chinook Salmon Weekly Distributed Loss Thresholds, and 8.4.5, Spring-run Chinook 
Salmon Protection Action and Surrogate Annual Loss Thresholds, for example. Other measures reduce 
the probability of juvenile winter- and spring-run Chinook Salmon routing towards the south Delta, 
in particular COA 8.11.1, Install and Operate the Georgiana Slough Salmonid Migratory Barrier, and 
COA 9.2.1, Implementation of the Yolo Bypass Salmonid Habitat Restoration and Fish Passage Project. 
Assessment of the Georgiana Slough Salmonid Migratory Barrier deployment in 2024 found that the 
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barrier reduced juvenile Chinook Salmon routing into Georgiana Slough from 26.5 to 15.9 percent
(Raboin et al. 2026). The similarity in OMR flows, coupled with ongoing ITP measures to avoid and 
minimize SWP entrainment loss, indicate it would be unlikely for entrainment risk to vary in any 
measurable manner as a result of the proposed major amendment request.  

Table 2-3. Mean Monthly Loss Density (Number of Fish Lost to Entrainment Per 1,000 Acre-Feet of 
Water Exported at the Banks Pumping Plant) of Genetically Identified Winter-Run Chinook Salmon 
by Water Year Type, Water Years 2010–2024 

Month Wet Above Normal Below Normal Dry Critically Dry 

January 0.020 0.046 0.054 0.000 0.000 

February 0.447 0.078 0.739 0.000 0.000

March 1.210 0.605 2.308 0.719 0.039

April 0.196 0.000 0.076 0.152 0.143 

May 0.004 0.000 0.000 0.000 0.000 

June 0.000 0.000 0.000 0.000 0.000 

July 0.000 0.000 0.000 0.000 0.000 

August 0.000 0.000 0.000 0.000 0.000 

September 0.000 0.000 0.000 0.000 0.000 

October 0.000 0.000 0.000 0.000 0.000 

November 0.000 0.000 0.000 0.000 0.000 

December 0.012 0.000 0.000 0.000 0.000 
 

Table 2-4. Mean Monthly Loss Density (Number of Fish Lost to Entrainment Per 1,000 Acre-Feet of 
Water Exported at the Banks Pumping Plant) of Coded-Wire-Tagged Winter-Run Chinook Salmon 
by Water Year Type, Water Years 2010–2024 

Month Wet Above Normal Below Normal Dry Critically Dry 

January 0.000 0.000 0.000 0.000 0.000 

February 0.000 0.000 0.000 0.000 0.013 

March 0.000 0.025 0.099 0.029 0.000 

April 0.000 0.000 0.036 0.000 0.000 

May 0.000 0.000 0.000 0.000 0.000 

June 0.000 0.000 0.000 0.000 0.000 

July 0.000 0.000 0.000 0.000 0.000 

August 0.000 0.000 0.000 0.000 0.000 

September 0.000 0.000 0.000 0.000 0.000 

October 0.000 0.000 0.000 0.000 0.000 

November 0.000 0.000 0.000 0.000 0.000 

December 0.000 0.000 0.000 0.000 0.000 
Sources: Costa pers. comm.;  

Source: Reece pers. comm. (loss data); https://apps.wildlife.ca.gov /Salvage ( export data). 

Reece pers. comm. (loss data); https: / /apps.wildlife.ca.gov /Salvage ( export data). 
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Table 2-5. Mean Monthly Loss Density (Number of Fish Lost to Entrainment Per 1,000 Acre-Feet of 
Water Exported at the Banks Pumping Plant) of Genetically Identified Spring-Run Chinook Salmon 
by Water Year Type, Water Years 2017–2024 

Month Wet Above Normal Below Normal Dry Critically Dry 

January 0.005 0.157 0.000 0.000 0.000 

February 0.010 1.203 0.000 0.000 0.000

March 0.017 4.326 0.124 0.000 0.000

April 0.082 2.068 0.635 0.488 0.142

May 0.216 0.000 0.000 0.000 0.101 

June 0.000 0.054 0.000 0.000 0.000 

July 0.000 0.000 0.000 0.000 0.000 

August 0.000 0.000 0.000 0.000 0.000 

September 0.000 0.000 0.000 0.000 0.000

October 0.000 0.000 0.000 0.000 0.000 

November 0.000 0.000 0.000 0.000 0.000

December 0.058 0.000 0.000 0.000 0.000 
 

Note: Methods for genetic identification of spring-run Chinook Salmon continue to be refined; preliminary analysis 
for water year 2024 with refined genetic methods suggests that just over 25% of juvenile Chinook Salmon lost to 
entrainment that were identified as spring-run Chinook Salmon with prior genetic methods would have been 
identified as spring-run based on the refined genetic methods (Nguyen pers. comm.). The loss-density data 
summarized herein used the prior methods because only one year (2024) had data available for the refined methods. 

Table 2-6. Mean Monthly Loss Density (Number of Fish Lost to Entrainment Per 1,000 Acre-Feet of 
Water Exported at the Banks Pumping Plant) of Coded-Wire-Tagged Spring-Run Chinook Salmon 
by Water Year Type, Water Years 2010–2024 

Month Wet Above Normal Below Normal Dry Critically Dry 

January 0.000 0.000 0.000 0.000 0.000 

February 0.000 0.000 0.000 0.000 0.000 

March 0.000 0.000 0.000 0.000 0.000 

April 0.000 0.040 0.014 0.016 0.000

May 0.000 0.000 0.000 0.000 0.000

June 0.000 0.000 0.000 0.000 0.000 

July 0.000 0.000 0.000 0.000 0.000 

August 0.000 0.000 0.000 0.000 0.000 

September 0.000 0.000 0.000 0.000 0.000 

October 0.000 0.000 0.000 0.000 0.000 

November 0.000 0.000 0.000 0.000 0.000 

December 0.000 0.000 0.000 0.000 0.000 
Source: Costa pers. comm.;  

Source: Reece pers. comm. (loss data); https://apps.wildlife.ca.gov /Salvage ( export data). 

Reece pers. comm. (loss data); https://apps.wildlife.ca.gov/Salvage (export data). 
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-20. December Old and Middle River Flows from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-21. January Old and Middle River Flows from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-22. February Old and Middle River Flows from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-23. March Old and Middle River Flows from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-24. April Old and Middle River Flows from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-25. May Old and Middle River Flows from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-26. June Old and Middle River Flows from CalSim 3 Modeling.

Through-Delta survival of juvenile Chinook Salmon from the Sacramento River basin is positively 
correlated with Sacramento River flow at Freeport (Hance et al. 2022; Jensen et al. 2025; Perry et al. 
2018), with no evidence supporting an effect of south Delta exports on through-Delta survival 
(Hance et al. 2022; Jensen et al. 2025). Although there are some differences in modeled Sacramento 
River at Freeport flow between SWP Fall X2 and No Fall X2 scenarios in the early months of the 
broader September–June salmonid outmigration period considered in the ITP Amendment (Table 2-
1), differences in Freeport flow are limited during the main outmigration periods of juvenile winter-
run Chinook Salmon (December–April; ICF 2023:Chapter 2, Tables 2-3, 2-4a, and 2-4b) and spring-
run Chinook Salmon (December– -of-the-year 
2023:Chapter 2, Tables 2-6, 2-6a, and 2-6b). Relative to the SWP Fall X2 scenario, Freeport flow 
under the No Fall X2 scenario ranges from 1 percent lower to 2 percent higher, with most 

water years having differences of 0–1 percent (Table 2-1). This indicates that the proposed 
major amendment would be expected to have limited, if any, effect on juvenile winter-run and 
spring-run Chinook Salmon through-Delta survival compared to inclusion of Fall X2.

Spring-run Chinook Salmon occur in the Feather River, for which the CalSim modeling showed 
differences in Oroville storage and flow in the high-flow channel between the three modeled 
scenarios (Table 2-1). Although there are differences between scenarios, Oroville Dam releases are 
undertaken to benefit coldwater fisheries, including spring-run Chinook Salmon. For example, 
minimum flow releases occur for spawning and will increase once the renewed Federal Energy 
Regulatory Commission license is issued. Flow releases are ramped at rates intended to reduce the 
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potential for stranding of fish such as juvenile spring-run Chinook Salmon, and there are various 
temperature objectives to limit potential negative effects on oversummering salmonids. Operations 
under the proposed major amendment and any other operational scenario would meet applicable 
criteria for spring-run Chinook Salmon and therefore would not have measurable effects relative to 
operations, including Fall X2.  

2.2.2.5 White Sturgeon 

South Delta Entrainment 

Historical salvage-density data from 2009 through 2025 indicate limited temporal overlap of White 
Sturgeon salvage with the September–October Fall X2 period (Table 2-7). During these years, White 
Sturgeon salvage in September–October of Wet and Above Normal years generally was 0 percent of 
total annual salvage (Table 2-7). Based on these historical patterns, combined with modeled 
differences in SWP exports for SWP Fall X2 and No Fall X2 scenarios generally indicating limited 
differences in SWP exports in these and other months (Table 2-1), there would be limited potential 
for increased White Sturgeon salvage under the proposed major amendment. 2024 SWP ITP COA 
8.4.7, White Sturgeon Entrainment Protection Action, and any eventual refinement to it through COA 
8.4.8, Evaluate and Develop Alternative White Sturgeon Entrainment Minimization During Real-Time 
OMR Management, would remain in place year-round to minimize entrainment and subsequent take 
of White Sturgeon through the development of a risk assessment and coordinated actions (California 
Department of Fish and Wildlife 2024, Attachment 7:127–129). 
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Table 2-7. White Sturgeon Total SWP Salvage and Monthly Salvage as Percentage of Total Annual Salvage, 2009–2025 

Year 
Total SWP 
Salvage Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

2009 4 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 0% 

2010 4 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

2011 10 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 

2012 12 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 

2013 12 50% 0% 0% 0% 50% 0% 0% 0% 0% 0% 0% 0% 

2014 0 — — — — — — — — — — — — 

2015 0 — — — — — — — — — — — — 

2016 2 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 100% 

2017 52 6% 8% 0% 0% 8% 4% 23% 15% 0% 0% 2% 35% 

2018 4 0% 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0%

2019 12 67% 0% 33% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

2020 0 — — — — — — — — — — — — 

2021 0 — — — — — — — — — — — — 

2022 0 — — — — — — — — — — — — 

2023 26 0% 0% 0% 0% 0% 0% 0% 0% 8% 0% 15% 77% 

2024 69 16% 61% 0% 0% 0% 17% 0% 0% 0% 0% 6% 0% 

2025 0 — — — — — — — — — — — — 
eting criteria for Fall X2 

implementation from the 2024 ITP.  
Source: https://apps.wildlife.ca.gov /Salvage. Note: Shading represents September and October in Wet and Above Normal years me 
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Delta Outflow Effects

Adults

Based on modeling by Arroyo-Esquivel et al. (2026), there is little evidence to support that the 
proposed major amendment will affect the White Sturgeon adult spawning migration (Table 2-1). 
The CalSim 3 modeling indicates small differences (0–1 percent) between the SWP Fall X2 and No 
Fall X2 scenarios in mean Delta outflow during the February–April months (Table 2-1) that are 
positively correlated with the probability of visiting spawning sites (Arroyo-Esquivel et al. 
2026:Figure 4).  

Young-of-the-Year

Arroyo-Esquivel et al. (2026) found a positive correlation between 30-day-lagged mean fall 
(September–November) Delta outflow and (1) the probability of catching a young-of-the-year White 
Sturgeon, and (2) the mean catch of young-of-the-year White Sturgeon per 1,000 cubic meters 
sampled. They also found such correlations for winter (December–February), spring (March–May), 
and summer (June–August) Delta outflow. Arroyo-Esquivel et al. (2026) described the correlations 
with Delta outflow as supporting the hypothesis that successful recruitment events occur mainly 
during Wet water years. Arroyo-Esquivel et al. (2026) concluded that it is unclear why recruitment 
events for White Sturgeon are successful only infrequently, more specifically during wetter years, 
given that adult White Sturgeon visit spawning sites every year. They proposed three possible 
mechanisms for this observation:  

 During drier years the river flow is low enough that fewer adult White Sturgeon experience the 
pulse flows that trigger spawning, leading to lower egg production. 

 Adult White Sturgeon are able to spawn in drier years but higher water temperatures and lower 
flow conditions during drier years lead to higher egg, larval, and juvenile mortality, potentially 
due to low availability of food and suitable substrate. 

 White Sturgeon could experience atresia during warmer years, which could reduce the effective 
production of eggs. 

Arroyo-Esquivel et al. (2026) further reviewed available information to suggest that high flows 
improve spawning habitat quality by flooding off-channel areas, creating conditions that enhance 
egg survival through reduced predation and improved incubation substrate.1 They also stated that 
after hatching, the downstream dispersal of White Sturgeon larvae is passive and lasts 10 days, 
which potentially makes them susceptible to predation, especially at lower river flows where larval 
passive movement is slower than during higher river flows. 

Of the various mechanisms and related information discussed by Arroyo-Esquivel et al. (2026) 
summarized above, most pertain to effects occurring at life stages not spatially overlapping the Delta 
or temporally overlapping fall. It is possible that effects on juvenile mortality that Arroyo-Esquivel et 
al. (2026) hypothesized as occurring in drier years because of low availability of food and suitable 
substrate could apply to fall, although they did not make such a link explicitly. Overall, there is little 
evidence suggesting there would be a detectible effect on White Sturgeon from the proposed major 

 
1 The timing of high flows affecting spawning habitat quality would be approximately February–May, with a peak in 
April (Kohlhorst 1976). 

• 

• 

• 
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amendment, given the unclear conceptual linkage to the life cycle as well as broad confidence 
intervals on the fall correlations (Arroyo-Esquivel et al. 2026:Figure 9). Arroyo-Esquivel et al. 
(2026) noted that Delta outflow and Delta inflow have a correlation of 99.3 percent, which suggests 
that models using inflow or other variables would result in a similar fit to the models using outflow 
presented in their paper. If the main driver of population dynamics is the result of effects on 
spawning and egg incubation habitat, consistent with some of the potential mechanisms discussed 
by Arroyo-Esquivel et al. (2026), then there is no supporting evidence that the proposed major 
amendment would affect spawning habitat, which primarily occurs in the Sacramento River from 

for White Sturgeon examined potential effects based on March–July and April–May Delta outflow 
(ICF 2024:4-5); there are very limited differences in Delta outflow between the scenarios modeled 
in CalSim 3 during these months (Table 2-1; Figures 2-27 and 2-28), which provides evidence that 
there is likely little effect of the proposed major amendment without Fall X2 relative to inclusion of 
Fall X2.

Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except it only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-27. Mean March–July Delta Outflow from CalSim 3 Modeling.

Knights Landing to just upstream of Colusa (Kohlhorst 1976). The SWP ITP Application supplement 
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-28. Mean April–May Delta Outflow from CalSim 3 Modeling.

DWR is implementing 2024 ITP COA 7.10.1, White Sturgeon Science Program, including planning 
development of a life cycle model and related activities, with the goal of informing management and 
identifying potential additional management actions that could improve species status. It is 
anticipated that this effort will further elucidate potential flow-related mechanisms, including 
seasonal Delta outflow.

2.2.2.6 Significance of Impacts on Delta Smelt, Longfin Smelt, Winter-
Run and Spring-Run Chinook Salmon, and White Sturgeon

Because modifying ITP COA 9.1.3, Delta Smelt Summer-Fall Habitat Action, by permanently removing 
the requirement to maintain X2 at or above 80 km in Wet and Above Normal water year types in 
exchange for additional alternative actions, including wetland habitat creation and the DSSEEP are 
expected to provide equal or better benefits to CEQA-listed species and would have limited effects 
on south Delta entrainment risk and survival or abundance for those species. Therefore, impacts of 
the Proposed Project on D winter-run and spring-run Chinook Salmon, and 
White Sturgeon would be less than significant.

All other provisions of the ITP would remain in effect. No changes to SWP facilities or other 
operations are proposed and, thus, would have no impact on the species.
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2.2.3 Analysis of Effects on Other Fish and Aquatic Species of 
Management Concern 

Other fish and aquatic species were considered based on listing by federal agencies as endangered 
or threatened; California Species of Special Concern (critical, high, or moderate concern status); and 
species of tribal, commercial, or recreational importance (California Department of Water Resources 
2024:Table 6-1). 

Federally listed species include Central Valley steelhead and Green Sturgeon. There are no 
anticipated effects on adult steelhead migrating upstream due to the proposed major amendment 
because there is no evidence to suggest that reductions in Delta outflow from removal of Fall X2 or 
incidental increases in winter-spring Delta outflow would affect their migration cues to upstream 
natal habitats. Juvenile steelhead would not experience significant differences in through-Delta 
survival or south Delta entrainment risk under the proposed major amendment, given the temporal 
overlap with winter- and spring-run Chinook Salmon and effects discussed for those species in 
Section 2.2.2.4, “Winter-Run and Spring-Run Chinook Salmon.” Steelhead entrainment risk would 
continue to be limited by existing OMR management (California Department of Water Resources 
2024:2-29–2-30). Green Sturgeon are found in the Delta year-round and there is no evidence that 
the resulting salinity or X2 from the proposed major amendment would affect their rearing 
conditions because they freely move between brackish and freshwater habitats (Miller et al. 2020; 
Sellheim et al. 2022; Thomas et al. 2022). Green Sturgeon have been salvaged in four of 17 years 
since 2009 at the SWP Skinner Delta Fish Protective Facility, with the timing of salvage varying but 
including August–November in 2024–2025 (Table 2-8). The relative scarcity of Green Sturgeon in 
SWP salvage suggests that changes in south Delta exports and OMR flows during the Fall X2 period 
as a result of the proposed major amendment generally would be expected to result in little 
difference in entrainment effects on Green Sturgeon as a result of the proposed major amendment, 
although there is the potential for minor increases in entrainment given increases in Banks SWP 
exports during the months with observed salvage in 2024–2025 (Table 2-1).  operations 
include a combined take limit for Green Sturgeon (National Marine Fisheries Service 2024:900). 
That limit is presently under re-evaluation through an ongoing coordination effort between the 
National Marine Fisheries Service and Reclamation. 

SWP/CVP 
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Table 2-8. Green Sturgeon Total SWP Salvage and Monthly Salvage as Percentage of Total Annual Salvage, 2009–2025 

Year 
Total SWP 
Salvage Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

2009 0 — — — — — — — — — — — — 

2010 0 — — — — — — — — — — — — 

2011 2 0% 0% 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

2012 0 — — — — — — — — — — — — 

2013 0 — — — — — — — — — — — — 

2014 0 — — — — — — — — — — — — 

2015 0 — — — — — — — — — — — — 

2016 4 100% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

2017 0 — — — — — — — — — — — — 

2018 0 — — — — — — — — — — — —

2019 0 — — — — — — — — — — — — 

2020 0 — — — — — — — — — — — — 

2021 0 — — — — — — — — — — — — 

2022 0 — — — — — — — — — — — — 

2023 0 — — — — — — — — — — — — 

2024 6 0% 0% 0% 0% 0% 0% 0% 100% 0% 0% 0% 0% 

2025 18 0% 0% 0% 0% 0% 0% 0% 11% 56% 0% 33% 0% 
eting criteria for Fall X2 

implementation from the 2024 ITP.  
Source: https://apps.wildlife.ca.gov /Salvage. Note: Shading represents September and October in Wet and Above Normal years me 
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Non-listed fish and aquatic species which have had historical salvage greater than a small number of 
individuals include fall-run and late fall-run Chinook Salmon, lamprey, Sacramento Splittail, Striped 
Bass, California Department of Water Resources 2024:Appendix 6B, Tables 
6B-5, 6B-6, 6B-14, 6B-22, 6B-26, and 6B-32). As described in the 2024 FEIR, the effects on these 
species from differences in operational scenarios would tend to be limited because of ancillary 
effects of OMR flow management for listed species (in particular, management for listed salmonids 
in the case of fall-run and late fall–run Chinook Salmon [California Department of Water Resources 
2024:6-245]; see also Section 2.2.2.4, “Winter-Run and Spring-Run Chinook Salmon”); south Delta 
entrainment not being a driver of population dynamics for Sacramento Splittail or Striped Bass; low 
population-level entrainment effect because of low population occurrence in the south Delta for 
lamprey; and occupancy of nearshore habitat probably providing a buffer from entrainment for 

California Department of Water Resources 2024:6-285, 6A-85, 6-281, and 6-311).    

Besides south Delta entrainment effects, juvenile fall-run and late fall-run Chinook Salmon would 
not experience significant differences in through-Delta survival or south Delta entrainment risk 
under the proposed major amendment, given the temporal overlap with winter- and spring-run 
Chinook Salmon and limited effects discussed for those species in Section 2.2.2.4, “Winter-Run and 
Spring-Run Chinook Salmon.” Several other species have Delta outflow-abundance index 
relationships ng period, as described in the FEIR (i.e., Starry Flounder, 
Striped Bass, and American Shad), but there would not be significant effects of the proposed major 
amendment based on the relatively limited magnitude of difference in Delta outflow between 
modeled scenarios for the outflow periods relevant to each of these species (Starry Flounder: 
March–June [Figure 2-29]; Striped Bass: April–June [Figure 2-30]; and American Shad: February–
June [Figure 2-31]; see also Table 2-1). 

and Largemouth Bass ( 

Largemouth Bass ( 

that overlap the winter/ spri 
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-29. Mean March–June Delta Outflow from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-30. Mean April–June Delta Outflow from CalSim 3 Modeling.
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Note: Fall X2 scenario represents operations permitted by 2024 SWP ITP, including both SWP and CVP operating to 
Fall X2; SWP X2 scenario is the same as Fall X2 scenario except only includes SWP proportional share of Fall X2; No 
Fall X2 scenario represents the proposed major amendment and excludes Fall X2.

Figure 2-31. Mean February–June Delta Outflow from CalSim 3 Modeling.

As described in Section 1.2.2.1, “Condition 9.1.3, Delta Smelt Summer-Fall Habitat Action,” the 
proposed major amendment includes an alternative action for COA 9.1.3 that would flood 315 acres 
of wetlands during the summer and fall to provide food subsidies in Suisun Marsh, where 
historically Delta Smelt have been most present. This action would likely have little to no potential 
for effects on the listed fish species other than Delta Smelt because of factors such as little to no 
spatiotemporal overlap of the species with the action. This action could increase food supply for 
some of the other fish and aquatic species of management of concern occurring in Suisun Marsh, 
such as Sacramento Splittail and Striped Bass (Colombano et al. 2020, 2021). Monitoring for water 
quality would occur to assess potential negative effects on factors such as dissolved oxygen, 
although such effects would be expected to be limited in the open waters of Suisun Marsh receiving 
water released from the managed wetland based on observations of an initial decrease in dissolved 
oxygen following flooding of a wetland followed by improvement as organic matter microbial 
decomposition decreases (Phillips et al. 2026).

All other provisions of the ITP would remain in effect. No changes to SWP facilities or 
other operations are proposed and, thus, would have no impact on other fish and aquatic species of 
management concern.
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2.2.3.1 Significance of Impacts on Other Fish and Aquatic Species of 
Management Concern 

Because the proposed major amendment would have limited effects on south Delta entrainment risk 
and survival or abundance for other fish and aquatic species of management concern, impacts 
associated with the proposed major amendment would be less than significant. 

2.2.4 Cumulative Impacts 
As described in the 2024 FEIR, the incremental contribution of the long-term operations of the SWP 
to the cumulative impact on aquatic and terrestrial biological resources would not be cumulatively 
considerable because the proposed SWP operations are subject to the same regulatory framework 
promulgated by the federal and state resource agencies, and include environmental commitments, 
conservation, or protective measures specifically intended to offset, reduce, or otherwise limit 
potential impacts on aquatic species. Because modification of ITP COAs 9.1.3 and 9.1.4 would not 
result in additional significant impacts on fish and aquatic species of management concern and DWR 
would continue to implement operational criteria and mitigation measures (e.g., as 
described in the 2024 FEIR and required by the 2024 SWP ITP), the long-term operation of the SWP 
would not result in cumulatively considerable impacts. 

2.3 Conclusions 
As described in this Addendum, the proposed change to COAs 9.1.3 and 9.1.4 of the 2024  ITP 
does not require revisions to the conclusions or findings presented in the 2024 FEIR because no new 
or substantially more intense or severe significant environmental impacts, or potentially significant 
environmental impacts would occur. 

Based on the discussion presented in Section 2.2, “Environmental Analysis,” the Proposed Project 
Description updates (i.e., changes to COAs 9.1.3 and 9.1.4 of the  ITP) would not result in 
any of the conditions described in Sections 15162 and 15163 of the State CEQA Guidelines that call 
for preparation of a subsequent EIR or supplemental EIR. 

In summary, the proposed modifications to COAs 9.1.3, Delta Smelt Summer-Fall Habitat Action, and 
9.1.4, Delta Smelt Supplementation Program, of the  would not result in any of the 
following: 

 New significant or potentially significant environmental effects. 

 Substantial increases in the intensity or severity of previously identified significant effects. 

 Mitigation measures or alternatives previously found to be infeasible becoming feasible. 

 A
different from those analyzed in the 2024 FEIR that would substantially reduce one or more 
significant or potentially significant effects on the physical environment. 

These conclusions confirm that a subsequent or supplemental EIR is not warranted, and this 
Addendum to the 2024 FEIR is the appropriate CEQA document pursuant to State CEQA Guidelines 
Section 15164 to evaluate and document the changes and additions to the long-term operation of 

minimization/ 

LTO 

2024 LTO 

2024 LTO ITP 

• 
• 
• 
• vailability /implementation of mitigation measures or alternatives that are considerably 
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the SWP facilities in the Delta. No changes are needed to the certified 2024 FEIR for long-term 
operations of the SWP. 
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3.2 Personal Communications
Costa, Vanessa. Senior Environmental Scientist, Specialist, State Water Project Permitting Unit, 

Ecosystem Conservation Division – Water Branch, California Department of Fish and Wildlife. 
June 19, 2024—Email containing coded wire tagged winter-run and spring-run Chinook Salmon 
loss data Excel file sent to Marin Greenwood, Aquatic Ecologist, ICF, Sacramento, CA. 

Nguyen, Bryan. Senior Environmental Scientist (Specialist), Division of Integrated Science and 
Engineering, California Department of Water Resources, West Sacramento, California. May 20, 
2025—Email containing tab-separated-value file with spring-run Chinook Salmon genetic 
identification data sent to Marin Greenwood, Aquatic Ecologist, ICF, Sacramento, CA. 

20, 2026 — Catch data from the Enhanced Delta Smelt Monitoring Program and modeled 
survival for Nov to March using historical Delta Smelt catch sent to Brian Schreier, 
Environmental Program Manager, California Department of Water Resources, West Sacramento, 
CA. 

Reece, Kevin. Environmental Program Manager, Water Initiatives Planning and Management Branch, 
Division of Operations and Maintenance, California Department of Water Resources, 
Sacramento, California. July 21 and September 1, 2023; May 13 and August 12, 2025—Emails 
containing Excel files with genetically identified and coded wire tagged winter-run and spring-
run Chinook Salmon loss data sent to Marin Greenwood, Aquatic Ecologist, ICF, Sacramento, CA. 

Polansky, Leo. Quantitative Ecologist, U.S. Fish and Wildlife Service, Sacramento, California. March 


