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INTRODUCTION

Effluent from wastewater treatment
plants (WWTP) represent a major
source of anthropogenic nitrogen to
coastal and estuarine waters. In the
Sacramento River, ammonium (NH,)
loading from the Sacramento Regional
Wastewater Treatment Plant (SRWTP)
has inereased three-fold since the
1980 and represents 90% of the
river's total NH, load. Despite the
large WIWTP influence on river
nitrogen, litle is Known about how
riverine ‘may respond to
nutrient entichment or the: pc'.enml
consequences of elevated NH.

downstream in the San Hanmico
Estuary and Delta.
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iap ofthe study site with approximate.

Sampling occurred in March (data shown
here) and April 2009
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-Substantial NH‘(red) and PO, (line) loading
from SRWTP at RM44

[DIN] similar downsiream of SRW TP with
conversion of NH, to NO (blue), potentially
due to nitrfication

-DIN:P ca. 16; faverable for phyto-plankton
growth

Phtoplankion communiy

tanding stocks along a 75 kin Sacramento River transect

(March, April, May)

2. Investigate experimentally, the primary production response by
phytoplankion to additions of wastewater effluent.

APPROACH

2009 using the RV Questuary. Stations were occupied on an outgo}

tide. At each station a CTD profile was made (A), with. samples copffted
for flow cytometry (B), nutrients and chi-a (C}, and 24-hr prim;
production and phytoplankton nitrogen uptake rates (D).

Aeffluent addition experiment was conducted using wats
GRC (NH, <1 uM). Serial additions of 24-hr composits
(2mM NH,) was made (1:25 to 1:5000 dilution) to 164l incubation
bottles and incubated with *“C and >NH, or 1>NO, 3f'4-hr around local
noan.

anaerracied

 Horopmyi
B= Phytoplankton biomass decreased along
Sacramento River and then Increased
in Suisun and San Pablo Bays.
Diatoms dominant upsiream and in
westemn Suisun and San Palbo Bays.
‘Shiftin numerical dominiance of cells <5
in upstream staitons and >5 in Westem
Suisun and San Pablo Bays

MAJOR FINGINGS

-The SRWTP has a |
1ype of inorganic
~The result of the,
phytoplankton,
one driven by,

e efiect on both the magnitude of nutrient concentration and
ogen (NO, or NH,) In the Sacramento River.

WTP is eutrophication of the Sacramento River and, for
Brversion of the river from an environment driven by NO; uptake to
~Nitrificatiog® likely importantin controling the type of nitrogen in the fiver.

It is unch
Sacramg

rom these data what drives declines in primary production of chi-a. The
£ River and San Francisco Estuary exhibited diverse phytoplankton
los along the transect

Phyloplankton NH, uptake versus NH, additions eithef

effluent (red circles) or a5 NH,E1 (yelow eircles). a2 effusnt {red sirbles) or 32 NH,CI (ysllow circles)
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Decreased primary production with
increasing effluent NH,.. No effect for
NH,CI
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SRWTP effiuent stimulated NH, uptake
up to 8UM NH,

Decreased NH, uptake with increasing

effluent >BulM NH, (1:250 dilution). No
Phytoplankton NG, uptake versus NH, additions. effect for NH,Cl
cither 33 ffluent (ed irles)ar 33 NHLCI ellow
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Phytoplankton NO; uptake was
inhibited by both effuent and NH,CI.

MAJOR FINDINGS

~SRWTP effluent reduced primary production by ca. 25% over no addition.

Yok -

mary of SRWTP sffluent effects on primary
produstion and phytoplankion N uptake.

-SRWTP efiluent ennhanced NFi ptake at concentiations <8umol, then effluent inhibited
NH, uptake at concentrations s 8umol I

- NO, uptake was inhibited by both effluent and NH,CI, suggesting that the presence of
NH inhibits phytoplankion NOs upiake
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