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BDCP Conservation Strategy Options 
for Through-Delta Conveyance

Option 1 Option 2



Option 1: Continued conveyance using the existing Continued conveyance using the existing 
Delta channels in combination with export operations Delta channels in combination with export operations 
of the SWP and CVP facilities that draw water at times of the SWP and CVP facilities that draw water at times 
with the least adverse affects on covered fish species.with the least adverse affects on covered fish species.

Water conveyance methods:



Water conveyance methods:

Option 1: Continued conveyance using the existing 
Delta channels in combination with export operations 
of the SWP and CVP facilities that draw water at times 
with the least adverse affects on covered fish species.

Option 2: Construction and operation of a series of Construction and operation of a series of 
physical channel barriers or tidal gates, siphons, and aphysical channel barriers or tidal gates, siphons, and a 
hydraulic interhydraulic inter--tie designed to separate hydrodynamic tie designed to separate hydrodynamic 
conditions between Old and Middle Rivers to conditions between Old and Middle Rivers to 
accomplish greater hydraulic residence time and accomplish greater hydraulic residence time and 
improve habitat conditions within Old River and improve habitat conditions within Old River and 
portions of the westernportions of the western--central Delta while using the central Delta while using the 
Middle River channels as the primary water Middle River channels as the primary water 
conveyance facilities to the existing SWP and CVP conveyance facilities to the existing SWP and CVP 
export facilities.export facilities.



Water conveyance methods: (short form)

Option 1: Use existing Delta and opportunistic Use existing Delta and opportunistic 
pumpingpumping.

Option 2: Use Middle River as a fortified water Use Middle River as a fortified water 
supply corridor separated from fish habitat.  Also supply corridor separated from fish habitat.  Also 
use opportunistic pumping.use opportunistic pumping.
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Map of NorthMap of North DeltaDelta
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What are the sources 
of exported water ?



Sources of exported waterSources of exported water----fallfall
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Sources of exported waterSources of exported water——POD POD 
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Ranges of Tidal flows in DeltaRanges of Tidal flows in Delta
Delta Tidal

Flows



Average Salvage Average Salvage of Delta Smelt by of Delta Smelt by 
MonthMonth

Juvenile Salvage (Apr – Jul)

Note: Only fish 20 millimeters or larger are counted in salvage

Adult Salvage (Dec – Mar)

Average Delta Smelt Salvage by Month



Source: Jim Arthur (USBR), 1996, San Francisco Bay: The Ecosystem

Delta Smelt Distributions in Fall

Pre-spawning
adults



Why do we not see any 
delta smelt salvaged in 

the fall?



Why do we not see any 
delta smelt salvaged in 

the fall?
We might expect to see salvage 
because particle-tracking models 

tell us the delta smelt are not 
entirely out of the range of the 

pumps.



Path of numerical particle 
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Path of 2nd numerical particle 
released on the lower 
Sacramento River         
during fall 1999
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Path of numerical particle 
released on the lower San 
Joaquin River near Antioch        
during fall 1999
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Path of 2nd numerical particle 
released on the lower San 
Joaquin River near the 
confluence during fall 1999
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Could low turbidities be the 
reason delta smelt do not swim, 
or allow themselves to be 
transported by the currents, into 
the south Delta during the fall?



Could low turbidities be the 
reason delta smelt do not swim, 
or allow themselves to be 
transported by the currents, into 
the south Delta during the fall?
Recent research has suggested that 
water turbidity could be an important 
environmental variable that affects 
delta smelt feeding success and 
predator avoidance behavior.



SKT1 Jan & Feb, 2002 SKT1 Jan & Feb, 2002 
w/salvagew/salvage

Jan 2002 Spring Kodiak Trawl Survey and Salvage

Jan 8, 2002

Catch of adult delta smelt



SKT2 Jan & Feb, 2002 SKT2 Jan & Feb, 2002 
w/salvagew/salvage

Jan 2002 Spring Kodiak Trawl Survey and Salvage

Jan 8, 2002

Total Pop.: 682,000 fish
Pop. in S. Delta: 313,000 fish
Percent in S. Delta: 46%

Population estimates by area
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Catch of adult delta smelt

Population estimates by Miller (2005)



Winter salvage, flows, and 
Turbidity 1984-2007

Adult Delta Smelt Salvage, Flows and Turbidities



Winter salvage, flows, and 
Turbidity 1984-2007

Adult Delta Smelt Salvage, Flows and Turbidities

? ? ?



WY 2003



Log Regression of Winter Delta 
Smelt salvage and weighted 
O&M R flow

Regression of Adult Delta Smelt Salvage and
Combined Flow In Old and Middle Rivers



Water conveyance methods: (short form)

Option 1: Use existing Delta and opportunistic 
pumping.

Option 2: Use Middle River as a fortified water Use Middle River as a fortified water 
supply corridor separated from fish habitat.  Also supply corridor separated from fish habitat.  Also 
use opportunistic pumping.use opportunistic pumping.



Option 2 Water Supply Corridor Option 2 Water Supply Corridor 
Highlighted MapHighlighted Map

Water Supply 
Corridor

Option 2



Option 2 Water Supply Corridor Option 2 Water Supply Corridor 
Highlighted Map with barriersHighlighted Map with barriers

Water Supply 
Corridor

Option 2

New barriers/tidal gates



Option 2 Water Supply Corridor Option 2 Water Supply Corridor 
Map with barriers and fortified MR Map with barriers and fortified MR 

leveeslevees

Water Supply 
Corridor

Option 2

New barriers/tidal gates

Fortified levees



Zoomed in map of Option 2Zoomed in map of Option 2

Option 2



Zoomed in map of Option 2 with Zoomed in map of Option 2 with 
barrier to SJR flowbarrier to SJR flow

Option 2

Barrier
to divert 
entire
SJR flow



Zoomed in map of Option 2 with Zoomed in map of Option 2 with 
barrier to Old Riverbarrier to Old River

Option 2

Tidal gates
on Old River

No siphon



Two particles released at Jersey Two particles released at Jersey 
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Distributions of backscatter Distributions of backscatter 
Intensity on SJR at Jersey PointIntensity on SJR at Jersey Point
Backscatter Intensity at Jersey Point
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SummarySummary
Real-time measurements of Delta turbidity 
will be used in 2008 to assist in drawing 
export water at times with the least adverse 
affects on delta smelt.

There are some new ideas for re-routing 
flows in the Delta and fortifying Middle River 
levees that will improve water supply 
reliability in the event of certain levee 
failures.  The cost, however, could be very 
high to fully protect the Middle River levees 
against a catastrophic earthquake.



Summary (cont’d)Summary (cont’d)
The benefits to covered fish species of using 
Middle River as a water supply corridor and 
Old River/ Franks Tract as ecological habitat 
is not easy to evaluate.  The details of how it 
will be done could make a big difference. As 
a first step, hydrodynamic model studies 
should be carried out.
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