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Nutrient Addition Experiment Vertical Mixing

- DWSC is a dead-end channel—inoperable gates at

- Vertical mixing is driven by wind shear
- Wind was typically SSW and aligned with the
channel major axis, causing:
Increased surface velocity on flood tide

Stalled surface velocities on ebb tide
FLOOD TIDE

Sacramento River, little to no freshwater inflow
- Tidally influenced at south end of channel at Cache
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- Deep center channel, shallow shoulders
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- Fertilized a 400 m section of the DWSC with calcium )
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nitrate using a crop duster - Richardson number: Ri = AAZZ — ;V_z
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- Continuous water quality monitoring and daily p*(Az)

- ratio of buoyancy frequency (N?, from density
stratification) to vertical shear (S, ?, from vertical
velocity gradient)

sampling to monitor the fertilized plume as it
dispersed and was consumed
- Deployed an EXO sonde near the surface and an
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instrument string with sensors at 0.5 m increments in
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the top 5 m of the water column to measure
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temperature, specific conductance, dissolved oxygen

- Conducted four 30-hour studies with hourly
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measurement of velocity profiles and CTD casts at the
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Nutrient Addition Results
. o - Vertical density gradients are due to surface heating (not specific
- Nitrate levels returned to normal within 3-4 days conductance differences) - Riis elevated when there is vertical temperature
1.4 1 . . cre .
- - Density (temperature) stratification inhibits vertical mixing stratification, stabilizing the water column
'5' i - Water column stratified most days for a few hours, and stratification - Ridecreases with increase in wind speed: wind creates
o 08 . : . shear on water surface, acts to break stratification
E G persisted overnight on 4 occasions T
" o _ (8/06) or prevent stratification all together (7/23)
S o4 ~| - Stratification broken or prevented all together by wind
:i " - Stratification strongest during periods of very low wind
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- Chlorophyll-a increased, but remained within normal influenced development and persistence of thermal
range of variability observed before and after the stratification, but stratification can still occur even during - While only minimal increases in biomass were
additions strong spring tide measured, a closer look shows chlorophyll-a was
- No major increase in phytoplankton densities - ' elevated during periods of vertical thermal stratification
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Mixing Timescale Estimates
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- Primary production is fundamentally linked to
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All data are provisional and subject to revision
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