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SPRING FLOWS 
 

Scientific Certainty: High 

 

 High, unmanaged spring flood flows (above 18,000 cfs), can increase smolt 

survival through the Delta. 

 Without the Head of Old River [Physical] Barrier in place, no significant 

relationship exists between spring flows in the managed range (below 7,000 cfs) 

and smolt survival through the Delta. 

 Flow related science relied upon by the SWRCB’s Technical Report (2012) are 

flawed, have been discredited, are not the best available science, and should not be 

used as primary justification to modify flow objectives.  

 

Key Supporting Science 

 

Existing scientific evidence does not support the conclusion that late winter and spring 

flow (February to June) in the San Joaquin River is the “primary limiting factor” to smolt 

survival and subsequent abundance. 

 

 The VAMP independent scientific review panel determined that “simply meeting 

certain flow objectives at Vernalis is unlikely to achieve consistent rates of smolt 

survival through the Delta” (Dauble et al., 2010). 

 NMFS (2009) states that “flows below approximately 5,000 cfs have a high level of 

variability in the adult escapement returning 2.5 years later, indicating that factors 

other than flow may be responsible for the variable escapement returns. Flows above 

approximately 5,000 to 6,000 cfs begin to take on a linear form and adult escapement 

increase in relation to flow.”  

 Baker and Morhardt 2001 indicates that there are no data points between 11,000-

18,000 cfs, so there is no ability to identify a linear trend beginning at 5,000 cfs. Also, 

Baker and Morhardt (2001) state “when only the data below 10,000 cfs are 

considered, there appears to be a negative relationship between flow and smolt 

survival.” 

  “The complexities of Delta hydraulics in a strongly tidal environment, and high and 

likely highly variable predation, appear to affect survival rates more than flow, by 

itself, and complicate the assessment of flow effects of on survival rates.” (Dauble et 

al. 2010). 

 Choice of emigration route may be more important to survival than flow (Perry et al. 

2010). 
 The VAMP Peer Review (Dauble et. al 2010) indicates that consideration should be 

given regarding the role of Delta survival for the smolt life stage in the larger context 

of the entire life cycle of the fall-run Chinook (i.e., life cycle model), including 

survival in the upper watershed, the Bay and the ocean and fry rearing in the Delta. 
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The SWRCB’s Technical Report’s (2012) conclusion that higher spring flows result in 

increased adult abundance is based almost exclusively on analyses that are flawed and 

have been discredited (e.g., DFG 2005, 2010a; Mesick et al 2007; Mesick 2009), as well 

as similar non-peer-reviewed analyses (e.g., various Mesick documents, AFRP 2005, TBI 

& NRDC 2010a-c).  

 

 The DFG’s San Joaquin River Fall-run Chinook Salmon Population Model 

(SJRFRCS Model) (DFG 2005, DFG 2010a) has been found to be flawed through 

both peer and professional reviews (Demko et. al 2010). 

 Mesick, TBI & NRDC 2010a-c and AFRP 2005 references have not been peer-

reviewed and their analyses are the same/similar to those used in DFG’s SJRFRCS 

Model.  

 At least two Mesick documents have been rejected previously by FERC (2009a-b) 

due to  

o the “fallacy of focusing entirely on flow” and failure to consider the 

influence of other possible limiting factors (Tuolumne River Limiting 

Factors Analysis; Mesick et al. 2007); and  

o failing to consider other Central Valley populations, the effects of 

hatchery introductions on Tuolumne River Chinook salmon, and other 

potential factors (Tuolumne River Risk of Extinction Analysis; Mesick 

2009). 

 No factors other than flow were investigated in a rigorous fashion in the models 

suggesting a causal relationship between spring flow and adult returns. 

 Bay Delta Conservation Program and Delta Stewardship Council are not using these 

analyses and an independent review panel recently recommended that NMFS develop 

a life cycle model for CV salmonids to examine water management and Biological 

Opinion Reasonable and Prudent Actions (Rose et. al. 2011).  

 

FLOODPLAIN 
 

Scientific Certainty: High 

 

 Floodplains with characteristics like those shown to provide benefits to Chinook 

salmon (i.e., large, continuous expanses of shallow-water habitat) cannot be 

created through managed flows in the San Joaquin Basin.  

 Juvenile steelhead are not are not likely to use floodplains and thus would not 
benefit from floodplain inundation, regardless of the season.   

 

Scientific Certainty: Deficient  

 

 Benefits of floodplain habitat on Chinook abundance have not been quantified. 

 

Key Supporting Science 

 

Floodplains in the San Joaquin Basin have different characteristics than the Yolo and 

Cosumnes and will not provide similar salmon growth and survival benefits. 
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 Floodplains in the Yolo and Cosumnes bypasses consist of virtually one large, 

continuous expanse of mostly shallow-water habitat; while the San Joaquin Basin 

consists of several disconnected, smaller areas of largely deep-water habitat (oxbow 

features). This deep-water habitat is similar to isolated pond habitats in the Yolo 

Bypass where alien fish dominate and no Chinook salmon were found (Feyrer et al. 

2004).  

 San Joaquin Basin inundation zones estimated by the cbec analysis (cbec 2010) 

represent the maximum area available under a range of flows, not the quality of that 

habitat for salmon (i.e., depth and velocities). Even though these estimates are a best-

case scenario and include areas which would not be considered beneficial to rearing 

salmon (i.e., deep ox-bows), the total area is still dwarfed in comparison to the Yolo 

Bypass or Cosumnes Preserve.  

 Growth differences between juveniles rearing in floodplains versus in-river were 

found after a two-week period (Jeffres et al. 2008).  There is no data that supports the 

conclusion that similar benefits occur if rearing is less than a two-week inundation 

period.  

 Increased growth on floodplains is likely related to several factors including warmer 

water temperatures resulting from shallower depths and greater surface area than 

found in-river, as well as lower velocities and better food sources (Sommer et al. 

2001). Shallow water floodplain habitat is not prevalent in the San Joaquin Basin. 

 

Juvenile steelhead are not likely to use floodplains and thus would not benefit from 

floodplain inundation, regardless of the season.   

 

 Juvenile steelhead are not likely to use floodplains known to rear in floodplain 

habitats to any great degree at any time of year (Bustard and Narver 1975, Swales and 

Levings 1989, Keeley et al. 1996, Feyrer et al. 2006, Moyle et al. 2007).   

 

Floodplain rearing may help increase the size/weight of Chinook outmigrants, but has not 

been shown to increase the abundance of outmigrants or the number of adult returns.  

 

 No clear evidence that juvenile floodplain rearing increases adult recruitment.  

 

Floodplain inundation in the San Joaquin River tributaries only visually inferred from 

flow-area graphs by DFG (2010). 

 

 Wetted surface area increases more quickly between 3,000-5,000 cfs (Merced) and 

between 4,000-6,000 cfs (Tuolumne) indicating greater increases in width, which 

suggests bank overtopping or floodplain inundation; Stanislaus did not have a well-

defined floodplain in the 100-10,000 cfs flow range examined (DFG 2010b, SWRCB 

Technical Report 2012). 

 

Tributary floodplain inundation thresholds exceed the SWRCB’s Technical Report 

(2012) maximum monthly tributary target flows. 

 



Summary of Scientific Certainty Regarding      

San Joaquin Basin Chinook Salmon 

September 14, 2012 4 

 Maximum monthly target flows (i.e., median unimpaired) specified for each 

tributary in the SWRCB’s Technical Report (2012) are 2,500 cfs for the 

Stanislaus River; 3,500 cfs for the Tuolumne River; and 2,000 cfs for the Merced 

River.  

 Assuming minimum thresholds to begin inundating floodplains are 3,000 cfs for 

the Merced and Stanislaus Rivers, and 4,000 cfs for the Tuolumne River, all three 

of these minimums exceed the maximum flows proposed in the SWRCB’s 

Technical Report (2012).  

 

SWRCB’s Technical Report (2012) emphasizes the need for creating more floodplain in 

the San Joaquin Basin through higher flows, but “floodplain habitat” is not defined nor 

quantified for the San Joaquin Basin. 

 

 The attributes of “floodplain habitat,” such as depth, velocity, cover, and water 

temperature, are not defined.   

 No information/data is presented as to how much floodplain habitat exists in the 

San Joaquin Basin, how much could be gained at various flows, or what the 

benefit to Chinook salmon would be. 

 

FLOW QUANTITY AND TIMING 
 

Scientific Certainty: High 

 

 Under specific conditions, salmon migration can be temporarily stimulated through 

flow management. 

 

Scientific Certainty: Deficient 

 

 The benefit of temporary migratory stimulation on the survival of Chinook fry or 

smolts through the tributaries, lower San Joaquin River, and Delta is uncertain. 

 The importance of attraction flows to spawning migration and subsequent 

spawning success is uncertain.  
 

Key Supporting Science 

 

Juvenile Chinook migration out of the upper tributaries is temporarily stimulated by 

changes in flow, but long duration pulse flows do not “flush” fish out of the tributaries. 

 

 Juvenile Chinook migration can be stimulated by changes in flow, but the effect is 

short lived (few days) (Demko et al. 2001, 2000, 1996; Demko and Cramer 1995). 

 

Higher flows increase fry (but not necessarily parr or smolt) survival in the tributaries; 

benefits to adult escapement are uncertain. 
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 Stanislaus River flows have a strong positive relationship with migration survival of 

Chinook fry, but weak associations with parr and smolt survival (Pyper and Justice 

2006).  

 Smolt survival (CWT) studies conducted by CDFG at flows ranging from 600 cfs to 

1500 cfs and at 4,500 cfs have shown that smolt survival is highly variable and not 

improved by higher flows in the Stanislaus River (SRFG 2004; CDFG unpublished 

data). 

 Smolt survival indices in the San Joaquin River from the Merced River downstream 

to Mossdale indicate little relationship to flow (TID/MID 2007). 

 The contribution of fry emigrants (Feb/March) to total salmon production in the San 

Joaquin Basin is uncertain (Baker and Morhardt 2001; SRFG 2004; SJRGA 2008; 

Pyper and Justice 2006).  

 

Fall flow pulses temporarily stimulate upstream migration of Chinook salmon into San 

Joaquin Basin tributaries, but no evidence that attraction flows are needed. 

 

 Prolonged, high-volume fall pulse flows are not warranted, since equivalent 

stimulation of adult migration may be achieved through modest pulses (Pyper and 

others 2006).  

o Relatively modest pulse-flow event (increase of ~200 cfs for 3 days) was found to 

stimulate migration, but only for a short duration (increased for 2-3 days). 

 Migration rate and timing are not dependent upon flows, exports, water temperature 

or dissolved oxygen concentrations (Mesick 2001; Pyper and others 2006).  

 No evidence that low flows (1,000 to 1,500 cfs) in the San Joaquin River are an 

impediment to migration (Mesick 2001). 

 

Flow does not explain low Delta survival of juvenile Chinook observed since 2003, so 

more flow is not likely the solution. 

 

 Flood flows of approximately 10,000 cfs and 25,000 cfs during outmigration in 2005 

and 2006 did not increase survival near levels when flows were moderately high 

(5,700 cfs) in 2000 (SJRGA 2007b). 

 Since recent smolt survival has been far lower than it was historically, models based 

on historical data are not representative of recent conditions and should not be used to 

predict future scenarios (VAMP Technical Team 2009). 

 

WATER TEMPERATURE 
 

Scientific Certainty: High 

 

 Water temperatures in the San Joaquin River and South Delta are controlled by air 

temperatures. 

 Releases from tributary reservoirs will not impact water temperatures in the San 

Joaquin River or South Delta. 

 San Joaquin River restoration flows will adversely affect water temperatures from 

the confluence of the Merced River downstream. 
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Scientific Certainty: Deficient 

 

 Salmon and steelhead survival benefits of releasing large quantities of water to 

decrease water temperatures in the tributaries are uncertain. 

 

Key Supporting Science 

 

The dominant factor influencing water temperature is ambient air temperatures, not flow. 

 

 Ambient air temperature is the primary factor affecting water temperature; by the end 

of May, water temperatures at Vernalis range between 65°F and 70°F regardless of 

flow levels between 3,000 cfs and 30,000 cfs. (SRFG 2004)  

 

There is no evidence that water temperatures are unsuitable for adult Chinook upstream 

migration  

 

 DFG demonstrated that pre-spawn mortality is quite low (i.e., 0%-4.5%) and appears 

to be density, not water temperature, dependent (Guignard 2005 through 2008). 

 No associations between adult migration timing and conditions for water temperature, 

dissolved oxygen (DO), or turbidity (Pyper et. al 2006; Mesick 2001). 

 San Francisco Bay water temperatures over 65°F in September when fish are 

migrating (CDEC; various stations) and water temperatures at Rough and Ready 

Island (RRI) are typically above 70°F during early migration season. 

 

There is no evidence that water temperatures for juvenile rearing and migration need to 

be colder or maintained through June. 

 

 Nearly all juvenile Chinook migrate prior to May 15, and <1% migrate after May 31, 

except in wet and above normal water years. 90-99% of non ad-clipped salvaged O. 

mykiss are encountered between January and May depending on water year type. 

 Existing 7 Day Average Daily Maximum water temperatures are generally <68ºF 

(20°C) in the San Joaquin River and the eastside tributaries through May 15. 

  

The restoration of the San Joaquin River upstream of the Merced River (San Joaquin 

River Restoration Program; SJRRP) will adversely affect water temperatures in the lower 

San Joaquin River during the spring and fall. 

 

 The lower San Joaquin River downstream of the Merced River confluence is 

identified as temperature impaired (USEPA 2010). According to water temperature 

modeling conducted by AD Consultants, SJRRP flows will be the same as the 

ambient temperature (SJRGA 2007a).  

 

Releases from tributary reservoirs will not impact water temperatures in the San Joaquin 

River or South Delta. 
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 Increasing flows from the tributaries will not decrease water temperatures in the 

mainstem San Joaquin River downstream of the Merced confluence (SJRGA 2007a). 

 
DISSOLVED OXYGEN 

 

Scientific Certainty: High 

 

 Low dissolved oxygen concentrations are limited to the DWSC and are the result of 

anthropogenic manipulation of channel geometry.  

 Existing DO concentrations do not impact salmon and steelhead migration. 

 

Key Supporting Science 

 

Low dissolved oxygen (DO) concentrations are limited to the Deep Water Ship Channel 

(DWSC), and are the result of anthropogenic manipulation of channel geometry. 

 

 The eastside rivers (Tuolumne, Stanislaus and Merced) discharge high-quality Sierra 

Nevada water which has low planktonic algal content and oxygen demand, and are 

not a major source of oxygen demand contributing to the low DO problem in the 

DWSC (Lee and Jones-Lee 2003).  

 DO concentrations in the DWSC can be ameliorated by installation of the Head of 

Old River Barrier (Brunell et al. 2010).  

 

Existing DO concentrations do not impact salmon and steelhead migration. 

 

 Contrary to Hallock et al. (1970) indicating adult migration is prevented under low 

DO, migration has been observed at DO < 5mg/L (Pyper and others 2006).  Adult 

upstream migration rate and timing is not dependent on DO concentrations (Pyper 

and others 2006). 

 Smolt survival experiments indicate that juvenile salmon survival is not correlated 

with existing DO concentrations (SRFG 2004; SJRGA 2002 and 2003). Salmon and 

steelhead migrate in the upper portion of the water column where DO concentrations 

are highest (Lee & Jones-Lee 2003). 

 

FOOD 
 

Scientific Certainty: High 

 

 Salmon and steelhead are not impaired by food availability in the San Joaquin 

Basin. 

 Projected food production from inundated areas will be realized in short 

inundation periods. 
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Key Supporting Science 

 

Out-migrating Chinook smolts are not food-limited during their 3-15 day migration 

through the lower San Joaquin River below Vernalis and the South Delta. 

 

 The SWRCB’s Technical Report (2012) provides evidence that, in other systems, 

unregulated rivers have more and better food resources than regulated rivers. 

However, the report does not provide any evidence that increasing flows in an already 

highly degraded system has the capability to return primary and secondary production 

quantity and quality to its pre-regulated state.  

 Based on acoustic VAMP studies in 2008, Holbrook et al. (2009) found that smolts 

took 3-15 days (median 6-9 days) for migration through the lower San Joaquin River 

and South Delta, therefore the demand for food production over such a short duration 

is questionable. 

 Increases in primary and secondary production due to restoration or changes in 

management likely occur over longer periods of time, rather than by short-term pulse 

flows.  

 

CONTAMINANTS 
 

Scientific Certainty: Moderate 

 

 Influence of higher flows on contaminant concentrations is variable; dilution may 

occur in some instances but increase in others. 

 Providing a percent of unimpaired flows may increase contaminant concentrations.   

 

Key Supporting Science 

 

No evidence supports the idea that higher inflows reduce contaminant concentrations. 

 

 The SWRCB’s Technical Report (2012, p. 3-29) states, “Higher inflows also provide 

better water quality conditions by reducing temperatures, increasing dissolved oxygen 

levels, and reducing contaminant concentrations” but does not provide any 

references or further discussion to support this statement.  

 The SWRCB’s Technical Report (2012) may infer that higher flows act to dilute 

suspended contaminants. However, the influence of higher flows on contaminant 

concentrations is variable; dilution may occur in some instances but increases may 

occur in others. 

 

Unimpaired flows may increase contaminant concentrations. 

 

 High flows can increase contaminant concentrations through resuspension of 

contaminants in sediments (McBain and Trush, Inc 2002). These resuspended 

contaminants can enter the food web and have longer residence times in rivers and 

estuaries than water (Bergamaschi et al. 1997). 

 Pesticides and herbicides were found in every sample of surface water sites along the 
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San Joaquin River and in the Old River before, during and after the VAMP month-

long pulse flow and some contaminants increased throughout these three periods 

(Orlando and Kuivila 2005).  

 “Perhaps the greatest risks to potential restoration actions within the San Joaquin 

River study reaches relate to uncertainties regarding remobilization of past deposits of 

[…] pesticides, i.e., DDT and mercury” (McBain and Trush 2002). 

 
TRANSPORT OF SEDIMENTS, BIOTA AND 

NUTRIENTS 
 

Scientific Certainty: High 

 

 Transport of sediment, biota, and nutrients benefits are closely linked to the 

availability and connectivity of floodplain habitat, and cannot be expected in a 

highly modified system such as the San Joaquin Basin. 

 

Key Supporting Science 

 

Transport benefits from floodplain habitat are not realized in the South Delta and lower 

San Joaquin River because the majority of the floodplain in the lower San Joaquin River 

has been eliminated or is isolated behind levees. 

 

 Transport of sediment, biota, and nutrients is directly related to the floodplains of a 

river-floodplain complex, which has nearly been eliminated from the lower San 

Joaquin River and its tributaries (cbec 2010; Williams 2006).  

 “[F]ormer floodplains now behind manmade levees will remain isolated from the 

river, assuming no long-term changes in flood stages or flood protection policy” 

(Junk et al. 1989). 

 “In unaltered large river systems with floodplains […], the overwhelming bulk of the 

riverine animal biomass derives directly or indirectly from production within the 

floodplains and not from downstream transport of organic matter produced elsewhere 

in the basin” (Junk et al. 1989). 

 The FPC focuses on the lateral exchange of water, nutrients and organisms between 

the river channel and the connected floodplain. The floodplain is considered as an 

integral part of the system (Junk and Wantzen 2003).  

 

Transport of sediment, biota, and nutrients differs between the large river-floodplain 

systems described by Junk et al. (1989) and the anthropogenic, leveed river channels of 

the South Delta. 

 

 Under natural conditions, sediments would be downstream from upper tributaries, but 

dams limit natural sediment inputs such as gravels (Schoellhamer et al. 2007).  

 Human activities (mining, urbanization and agriculture) have increased erosion and 

the supply of fine river sediments (Schoellhamer et al. 2007). 

 Schoellhamer et al. (2007) states that the present day modified system, “would tend to 
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transport more sediment to the Delta because 1) the flood basins were a sink for fine 

sediments, and 2) the leveed channels will experience greater bed shear stress because 

more flow is kept in the channel. . . It follows that levee setbacks and floodplain 

restoration would tend to decrease sediment supply to the Delta by promoting 

floodplain deposition along upstream reaches.”  

 Sediment inputs into the South Delta from the San Joaquin River are the result of 

increases in suspended sediments from run-off events and are generally not associated 

with managed flow pulses (SJRG 2004). 

 

VELOCITY 
 

Scientific Certainty: High 

 

 No significant relationship exists between mean smolt migration time and San 

Joaquin River flow. 

 

Key Supporting Science 

 

No evidence that higher spring flows “facilitate transport.” 

 

 The SWRCB’s Technical Report (2012) did not define “facilitate transport so it is 

unclear by what mechanisms spring flows may facilitate transport of smolts, what the 

benefits are, and how the benefits may be influenced by factors such as flow level, 

duration, turbidity, etc. The SWRCB’s Technical Report (2012) may be suggesting 

that increased flows result in increased velocity, which may lead to decreased juvenile 

salmonid travel time through the region, thus ‘facilitating transport’. 

 

“It seems intuitively reasonable that increased flows entering the Delta from the San 

Joaquin River at Vernalis would decrease travel times and speed passage, with 

concomitant benefits to survival. The data, however, show otherwise” (Baker and 

Morhardt 2001). 

 

 No significant relationships at the 95% confidence level between mean smolt 

migration times from three locations (one above and two below the HORB to Chipps 

Island) and San Joaquin River flow (average for the seven days following release), 

but 

 Smolt migration rate increases with size of released smolts (Baker and Morhardt 

2001). 

 

Juvenile salmonids are actively swimming, rather than moving passively with the flow, as 

they migrate towards the ocean (Cramer Decl., Case 1:09-cv-01053-OWW-DLB 

Document 167, Peake McKinley 1998). 

 

 Movements of juvenile salmonids depend on their species and size, water temperature 

and local hydrology, and many other factors (Cramer Decl., Case 1:09-cv-01053-

OWW-DLB Document 167).  
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 Baker and Morhardt (2001) provide an example of a study which compared the speed 

of smolt passage to that of tracer particles (particle tracking model - PTM), “in which 

80% of the smolts were estimated to have been recovered after two weeks, but only 

0.55% of the tracer particles were recovered after two months.” 

 Chinook released at Mossdale traveled to Chipps Island 3.5 times faster than the 

modeled particles (Cramer Decl., Case 1:09-cv-01053-OWW-DLB Document 167). 

 

Results from VAMP studies (using acoustic tags) have generally shown short travel times 

between reaches, suggesting active swimming.  

 

 In 2009, mean travel times were reported for each reach, and all were under 2.5 days 

(SJRGA 2009).  

 

Increased flows may slightly increase velocity near the boundary of the Delta, but do not 

substantially increase velocity through the Delta. 

 

 Velocities at the Head of Old River may increase by about 1 ft/s with an additional 

6,000 cfs San Joaquin River flow, but additional flow provides little to no change IN 

velocity (<0.5 ft/s) at other stations in the South Delta (Paulsen et al. 2008).  
 

PHYSICAL HABITAT 
 
Scientific Certainty: High 

 
 Physical habitat has been substantially reduced by non-flow measures (e.g., land 

reclamation activities, levees). 

 Shallow water rearing habitat (important for almost all native fish), has virtually 

been eliminated from the Delta.  

 Restoring the Delta and mainstem San Joaquin River shallow water habitat cannot 

be accomplished through flow management.  

 Non-native species thrive in the highly altered San Joaquin Basin. 

 

Key Supporting Science 

 

Physical habitat for San Joaquin Basin and Delta native fishes has been substantially 

reduced and altered. 

 

 Diverse habitats historically available in the Delta have been simplified and reduced 

by development of the watershed (Lindley et al. 2009). 

 Spawning and rearing habitat have been severely reduced, total abundance and 

salmon diversity reduced from past alterations (McEvoy, 1986; Yoshiyama et al., 

1998, 2001; Williams 2006).  

 Major change in system is loss of shallow rearing habitat (Lindley et al. 2009).  

 95% of wetlands/floodplains lost to levee construction and agricultural conversion 

since the mid 1800s (TBI 2003, Williams 2006). 

 Only ~10% of historical riparian habitat remains, with half of the remaining acreage 
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disturbed or degraded (Katibah 1984). 

 Shallow water habitats are essentially non-existent since the “current configuration of 

largely rip-rapped, trapezoidal channels in the Delta provides little habitat for covered 

species and contributes to a high degree of predation.” (Essex 2009). 

 

Levees and off-channel oxbows restrict ability to create shallow water habitat with 

increased flows.  

 

 The primary purpose of levees is to provide flood protection and prevent high flows 

from entering adjacent floodplains. There are approximately 443 miles of levees in 

the lower San Joaquin River downstream of the Stanislaus River confluence and 

South Delta.  

 Inundation of off-channel oxbows creates deep water instead of shallow water habitat. 

 

Habitat alterations are linked with invasive species expansions. 

 

 Egeria densa (Brazilian waterweed) expansion has increased habitat and abundance 

of largemouth bass and other invasive predators (Baxter et al. 2008). 

 Current habitat structure benefits exotic predators more than natives (Brown 2003). 

 

Habitat influences growth, survival and reproduction. 

 

 Estuaries provide important rearing habitat for Chinook; salmon fry in Delta grew 

faster than in river (Healey 1991, Kjelson et al. 1982). 

 Shallow water habitats support high growth of juvenile Chinook (Sommer et al. 2001; 

Jeffres et al. 2008; Maslin et al. 1997, 1998, 1999; Moore 1997). However, as 

mentioned above, there is little presently available. 

 

Water quality aspect of habitat is highly variable. 

 

 Variability in habitat likely causes regional differences in relationship between Delta 

smelt abundance and water quality (Baxter et al. 2008). 

 Reduced pumping lowered salinity in Western Delta (as desired), but led 

(unexpected) result of increased salinity in Central Delta (Monsen et al. 2007). 

 

Improving habitat for increased abundance of native fishes. 

 

 Habitat quantity, quality, spatial distribution and diversity must be improved to 

promote life history diversity that will increase resilience and stability of salmon 

populations (Lindley et al. 2009).  
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GEOMORPHOLOGY 
 

Scientific Certainty: High 

 
 Managed flow range is insufficient to provide channel mobilizing flows in the 

San Joaquin River Basin. 
 In leveed systems, true channel mobilization flows are not possible because of flood 

control. 
 

Scientific Certainty: Deficient 

 
 Releasing large quantities of water for channel mobilizing flows in the tributaries 

for uncertain benefits to salmon and steelhead. 

 

Key Supporting Science 

 

Under natural conditions, channel formation and maintenance is directly influenced and 

modified by flow; however, the morphology of leveed rivers cannot be modified by flow 

(Jacobson and Galat 2006).  

 

 The “five critical components of the [“natural,” i.e., unaltered by humans] flow 

regime that regulate ecological processes in river ecosystems are the magnitude, 

frequency, duration, timing, and rate of change of hydrologic conditions (Poff et al. 

1997, Poff and Ward 1989, Richter et al. 1996, Walker et al.1995). 

 In [a highly modified] a system, flow-related factors like timing of floods, water 

temperature, and turbidity may be managed; but, in absence of a “naturalized 

morphology, or flow capable of maintaining channel-forming processes, the 

hydrologic pulses will not be realized in habitat availability.” 

 

Due to land use changes, higher flows do not necessarily provide the channel 

maintenance that would occur under natural conditions.  

 

 In leveed systems, true channel mobilization flows are not possible because of flood 

control. In fact, higher flows can result in increased detrimental incision in upstream 

tributary areas (like the Stanislaus River) where existing riparian encroachment is 

armored and cannot be removed by high flow events, limiting “river migration and 

sediment transport processes” (Kondolf et al. 2001, page 39). 

 Urban and agricultural developments have encroached down to the 8,000 cfs line, 

“effectively limiting the highest flows to no more than the allowable flood control” 

(i.e., 8,000 cfs, Kondolf et al. 2001). 

 Where flood pulses are not available to provide maintenance of channel habitat, 

“mimicking certain geomorphic processes may provide some ecological benefits” 

(Poff et al. 1997) [e.g., gravel augmentation, stimulate recruitment of riparian trees 

like cottonwoods with irrigation]. 
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In the absence of floodplain connectivity, the functions attributed to higher “pulse flows” 

cannot be achieved. 

 

 Historically, the San Joaquin River was a channel connected with its floodplain. 

Flood pulses in the winter and spring would have provided the beneficial functions of 

floodplains identified by Junk et al. (1989) and by Junk and Wantzen (2003). 

However, anthropomorphic changes in the lower river (e.g., levees), particularly 

below Vernalis (the focus of the 2012 Technical Report), have substantially reduced 

this floodplain connectivity and the region can no longer be considered a “large river-

floodplain system.”  

 

HEAD OF OLD RIVER BARRIER 
 

Scientific Certainty: High 

 

 Salmon smolt survival can be increased through installation of the Head of Old 

River Barrier (HORB). 

 

Key Supporting Science 

 

Operation of a rock barrier at the Head of Old River improves salmon smolt survival 

through the Delta by 16-61% (Newman 2008). 

 

 HORB reduces entrainment into Old River from more than 58% to less than 1.5%. 

 Physical (rock) HORB increases San Joaquin River flow. 

 Installation of the HORB doubles through-Delta survival by directing juvenile 

salmonids through the San Joaquin River mainstem (compared to the Old River route, 

NMFS 2012). 

 

In the absence of a rock barrier at the Head of Old River, a statistically significant 

relationship between San Joaquin River flow and salmon survival does not exist 

(Newman 2008). 

 

 HORB cannot be installed or operated during high flow events 

o Temporary rock barrier requires flows less than 5,000 cfs for installation and 

flows less than 7,000 cfs for operation (SJRTC 2008).  

 

Head of Old River Barrier Predation and “Hot Spots”. 

 

 Mean predation rate at HORB was 27.5% in 2009 and 23.5% in 2010. 

 2007 telemetry tracking found that 20% of released fish were potentially consumed 

by predators at three “hot spots”: Stockton Water Treatment Plant, Tracy Fish Facility 

trashracks and Old River / San Joaquin River split. 
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PREDATION 
 

Scientific Certainty: High 

 

 Predation by non-native species (especially striped bass) ) is a major impediment to 

salmon smolt survival through the lower San Joaquin River and Delta more than 

river flow. 

 Evidence from other basins (i.e., Columbia) indicates that predation can be easily 

and cost-effectively reduced. 

 

Key Supporting Science 

 

The VAMP review panel concluded that “high and likely highly variable impacts of 

predation appear to affect survival rates more than the river flow” (Dauble et al. 2010). 

 

 All fishery agencies have acknowledged that striped bass are a major stressor on 

Chinook populations in the Central Valley and recovery will not occur without 

significant reduction in their populations and/or predation rates (DFG 2011). 

 

Recent San Joaquin Basin VAMP studies conducted from 2006–2010 provide direct 

evidence of high predation rates on Chinook salmon in the lower San Joaquin River and 

South Delta. 

 

 In 2007, 20% of released fish were potentially consumed by predators at three 

“hotspots” (Stockton Treatment Plant, Tracy Fish Facility trashracks, and the HOR).   

 In 2009, mortality rates (likely due to predation) between Durham Ferry and the HOR 

ranged from 25.2% to 61.6% (mean 40.8%), and predation rates at HOR ranged from 

11.8% to 40% (mean 27.5) (Bowen et al. 2009). 

 In 2010, mortality rates (likely due to predation) between Durham Ferry and the HOR 

ranged from 2.8% to 20.5% (mean 7.8%) and predation rates at HOR ranged from 

17% to 37% (mean 23.5%) (Bowen and Bark 2010). 

 

Reducing striped bass predation on juvenile Chinook is the simplest, fastest, and most 

cost-effective means of increasing outmigration survival. 

 

 High predation occurs at “hot spots,” which can be the focus of a control program. 

 Encouraging increased angling pressure on salmonid predators has successfully 

increased the number of adult returns in other basins on the West Coast (Radtke et al. 

2004). 

 Columbia River predator suppression program has cut predation on juvenile 

salmonids by 36% (Porter 2011). 

 California Fish and Game Commission (CFGC 2012) rejected DFG’s 

recommendation to amend striped bass sport fishing regulations, which included 

increasing bag limits and decreasing size limits. 
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