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Tier 1 - Landsoops Afttrabatas
Erodible Sediment Supply, Proximity to Ocean, Proximity to Discharges,
Proximity to Diversions, Bathymetry {Proximity to and Extent of Shallow Areas)

i Ther 2 - Eroaystem Orivers
Alr Temperature, Flows, Turbidity, Weather, Exports, Hydrology,
Contaminant Loading, Water Diversions Turbidity, Contaminants

Ner 3 - Hobitot At ribvates
Food, Predation, Temperature, Food, Predation, Temperature,
Entrainment, Toxicity Transport, Entrainment, Toxicity

Tier 5 - Life Stoge Tronsithon
SamEons
December-May t March-lune

[Winter) \://\’q _—ﬁp (Spring)

\
September-December June-September

{Fall) (Summer)

Faod, Predation, Temperature
Location of L5Z, Toxicity Harmful Algal Blooms, Toxicity

Weather, Outflow, Turbidity, Clam Crazing, Weather, Hydrology, Turbidity, Clam grazing,
Nutrients, Contaminants Nutrients, Contaminants

Source: MAST/IEPT



Objectives

Evaluate relations between Delta flows and:
1- Delta Smelt abundance indices

2- Delta Smelt proportional recruitment indices (PRI):

PRI = ratio of abundance indices for generation .,, / generation ,

3- Delta Smelt salvage



Estimates of Delta Flows
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Dayflow derived flow indicators:

EXPIN: Export/Inflow Ratio. Combined State and Federal Exports / QTOT
EXPIN = (QCVP + QSWP - BBID) / QTOT.

QDIVER: Percent of Delta water diverted for internal use and exports.
QDIVER = [(QTOT - QOUT) / QTOT)] x 100

QEFFECT: Effective inflow to the western and central Delta
(QTOT - QSJ4SD), where QSJ4SD = amount of San Joaquin River water
used in, or diverted from, the southern Delta

QEFFDIV: Effective percent diverted from the western and central Delta
[(QEEFECT - QOUT) /QEFFECT)] x 100



Fish Monitoring

Field Monitoring considered (DFW):
20 mm survey (larvae to early juveniles)
Summer Tow Net survey (juveniles)
Fall Mid Water Trawl survey (sub-adults)
Spring Kodiak Trawl survey (adults)

Salvage Monitoring :
Skinner Fish Salvage Facility (SWP)
Tracy Fish Salvage Facility (CVP)



Data Analyses:

Exploratory Spearman rank correlation analyses to evaluate potential
associations between abundance indices (or proportional
recruitment) and mean Dayflow variables (3, 4 and 5 months)

Evaluate regression models between Delta Smelt proportional
recruitment and Dayflow variables

Evaluate regression models between salvage and selected Dayflow
variables (QWEST, QRIO, QEXP, EXPIN, QEFFECT, QDIVER, QEFFDIV)
and OMR



Life stages for which corresponding abundance indices were significantly
associated to Dayflow estimates (based on Spearman rank correlations)*
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Logistic Power
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Reciprocal Logarithm
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Linear (vear1397 omitted)
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Exponential Decline
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Modified Power
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Average proportional recruitment to the juvenile stage was 100% higher for years with
average January-May EXPIN < 0.2 (PRI = 0.314) vs years with EXPIN > 0.2 (PRI = 0.015,
including years 1976 and 1977)
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Delta Smelt Entrainment

* No entrainment monitoring (salvage greatly
underestimates entrainment losses)

e Salvage does not seem a consistent index of
entrainment (Castillo et al. 2012)

* Modeled entrainment levels and attendant population
level effects (e.g., Kimmerer 2008) have not taken into
account the influence of entrainment on effective
population size (Fisch et al. 2011) and selective removal
of individuals (Bennett 2011).



Juvenile Delta Smelt distribution before and after south Delta water export operations were initiated
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Delta Smelt juvenile have virtually disappeared in the San Joaquin region
(Summer Tow Net Survey, mid 1960s to 2000s)
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Monthly Delta Smelt Salvage 1980-2011.:
Virtually no detection in summer and fall since the early 1990s
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OMR was the only flow variable significantly correlated to adult salvage (1990-2011)
No significantrelationsfor period 1980-2011 (high salvage over a wider range of OMR flows)
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OMR was the only flow variable significantly correlated to juvenile salvage (1990-2011)
No significantrelations for period 1980-2011 (high salvage over a wider range of OMR flows)
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Conclusions

Delta Smelt abundance indices and proportional recruitment indices seem
positively influenced by Delta flow estimates: QWEST, QTOT, QRIO, QSJR,
QEAST, QXGEO, QOUT, QEFFECT

Delta Smelt abundance indices and proportional recruitment indices seem
negatively influenced by Delta diversion estimates: EXPIN, QDIVER,
QEFFDIV, QEXP

Salvage-OMR relations were only apparent following the virtual
disappearance of Delta Smelt, both in the South Delta since the early 1980s
and in salvage from summer to fall since the early 1990s

Accounting for the influence of Delta flows and diversions on Delta Smelt
habitat and entrainment is central to the sustainability of this endemic
listed species
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