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Outline

USGS experiment investigating phytoplankton growth in
the Sacramento River in the presence and absence of
wastewater effluent

Pyrethroid removal at Sacramento Regional Wastewater
Treatment Plant

Phytoplankton light limitation and grazing losses

River management to support native fish survival and
food abundance



USGS Lagrangian Transect Study (preliminary results)
Tracking Wastewater-Free Water Parcels in the Sac. River
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Ammonia and Chlorophyll-a Concentrations
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Diatom Abundance in the Sacramento River

Percent diatoms (biovolume)

Percent diatoms (cell count)
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Diatom abundance was
similar between parcels
and over time

Wastewater enriched
e 88% of biovolume
* 35% of cell count

Wastewater free
* 85% of biovolume
e 28% of cell count

Enumerated by BSA Environmental Services, Inc.

6



Wastewater Treatment Removes Pyrethroid Pesticides

Pyrethroid Concentrations (ng/l)

Source control is the optimal method for pyrethroid reduction
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Phytoplankton Abundance is Limited by Grazing
in the Low Salinity Zone

duction Shoals I Ctam Graziny
h

Productio
Production Channels

Clams and microzooplankton can
consume phytoplankton faster than
it can be produced

Grazing can control phytoplankton
growth in Spring and Summer

Production (P) and Consumption (C), TC d’

Figure 3 from Kimmerer and Thompson (2014)
Estuaries and Coasts.

P = Production, C = Consumption

Small Large Small Large
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Invasive Clams are Widespread in the Bay-Delta System

. A Including the Sacramento River
Phytoplankton Effective
Growth Rate (1/d)
2001 - 2003 °

g A

et o Q. ; '
Magnitude RN
0.0 ‘
1.0 . e
2.0 @ O
30 ° o
growth ~ loss . 0.1 <pr <01 O
loss-dominated | 1.4 <-0.1 O
growth-dominated || Hen=0-1 ©
In(BG)
: Phytoplankton growth and clam
. T . grazing increase in shallow water
5 with longer residence times
al. © Figure 3 from Lucas and Thompson (2012), Ecosphere
0 1‘0 2.0 Sb 4l0 5.0 3

Water Depth, H (m)



Yolo Bypass (Floodplain) Productivity
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Phytoplankton and zooplankton
production can be high in floodplains i 1
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¢ Long residence time Figure 7. from Jeffres et al. (2008),
* No clams Environmental Biology of Fishes

Native fish evolved to utilize floodplains (less stranding)
Floodplains promote salmon life history diversity (migration timing)
Native fish are more prevalent in the northern Delta (Yolo Bypass)
Floodplains need some refuge from avian predators
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http://californiawaterblog.files.wordpress.com/2013/08/igloo.jpg

Behavioral Fish-Guidance Devices

Chinook salmon may be guided
past entrances to the central Delta =+
or into restored Floodplains -

Outmigration survival is higher
when salmon remain in the

Sacramento River main stem

Perry et al. (2012) Environmental Biology of
Fishes

CA DWR is currently testing a
floating boom at Georgiana
Slough with 5,500 tagged salmon

http://www.youtube.com/watch?v=937bXx9QMn8&Ilist=PLCEB7BD6E44B91309
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Main Messages

Sacramento River phytoplankton growth is similar in the presence and
absence of wastewater effluent

Diatoms dominate phytoplankton biovolume, but are low in cell counts

Source control is the preferred method to reduce pyrethroids, but Regional
San’s wastewater treatment removes ~90% of certain pyrethroids and
further reductions are expected with treatment upgrades

Light limitation and grazing losses can limit phytoplankton abundance

Floodplain inundation and behavioral guidance devices may increase
native fish food abundance and survival



Acknowledgements

USGS Lagrangian Transect Study
USGS Applied Marine Science

Tamara Kraus Mine Berg
Brian Bergamaschi .
& UC Davis

Bryan Downin
Y 8 Swee Teh Laboratory

Katy O’Donnell
Elizabeth Stumpner
'IL(\::I EZ?r‘;nter BSA Environmental Services
P John Beaver Clam Abundance Survey
Carol Kendall

California Maritime Academy Applied Marine Science

Alexander Parker Paul Salop .
Bryan Bemis
Romberg Tiburon Center Traci Linder

Frances Wilkerson
Richard Dugdale
Nicole Travis
Tricia Lee

Regional San
Michael Cook
Brian Christiansen
Justin Nordin

Funding support from

. L Walker A iat
The Interagency Ecological Program arry Walker Assoclates

Diana Engle



