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Do	  restored	  salt	  ponds	  influence	  
water	  quality	  in	  Lower	  South	  Bay?	  



SF	  Bay	  	  
Nutrient	  Management	  Strategy	  	  

• 	  	  MoKvated	  by	  observed	  changes	  in	  ecosystem	  response	  to	  N	  and	  P	  

• 	  	  CollaboraKve	  effort:	  mulK-‐stakeholder/regulator	  steering	  commiVee	  

• 	  	  Science	  Program:	  10	  year	  science	  plan	  
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N	  and	  P	  
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?	   •  Large	  algae	  blooms	  	  
•  Low	  DO	  
•  Harmful	  algae,	  toxins	  
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Lower	  South	  Bay	  

Source:	  Holleman	  2012	  

Simulated	  salinity	  

–  Complex	  system,	  slow	  flushing	  	  

–  Highest	  Nitrogen	  and	  Phosphorous	  	  	  	  	  	  	  	  	  	  	  	  	  	  
concentraKons	  in	  the	  Bay	  

–  3	  WWTPs	  

–  Parameters	  of	  interest:	  	  algal	  biomass	  (chl-‐a),	  	  	  	  	  
dissolved	  oxygen	  (DO)	  ,	  algal	  community,	  toxins,	  N	  and	  P	  

	  

	  



Dissolved	  Oxygen	  –	  Deep	  subKdal	  

SFEI	  2015	  

USGS	  Polaris	  	  
(1993	  –	  present)	  

Dumbarton	  near-‐surface	  
conKnuous	  sensor	  



Flood	  Kde	  

Ebb	  Kde	  
Open	  Bay	  Water:	  
OriginaKng	  north	  
of	  Dumbarton	  

Margin	  Water:	  
Sloughs/Creeks/Marshes	  

ConceptualizaKon	  of	  water	  quality/source	  in	  LSB	  as	  a	  funcKon	  of	  Kde	  

Hypotheses:	  	  

-‐  Waters	  in	  sloughs/creeks	  have	  low(er)	  DO	  and	  higher	  algal	  biomass	  

-‐  Exchange	  with	  restored	  salt	  ponds	  is	  one	  of	  several	  contribuKng	  factors	  	  



Need	  to	  measure…	  

-‐  The	  right	  things	  
-‐  In	  the	  right	  places	  
-‐  At	  the	  right	  Kmes	  

Long-‐term	  USGS	  Polaris	  
(1970s	  –	  present)	  

Moored	  sensors:	  SFEI	  /	  USGS-‐Sac	  /	  UC	  Berkeley	  	  	  	  	  (2013	  –	  present)	  

High-‐resoluKon	  biogeochemical	  mapping	  –	  USGS-‐Sac	  /	  SFEI	  /	  UCSC	  	  	  	  	  (2015)	  



Need	  to	  measure…	  

-‐  The	  right	  things	  
-‐  In	  the	  right	  places	  
-‐  At	  the	  right	  Kmes	  

Moored	  sensors:	  SFEI	  /	  USGS-‐Sac	  /	  UC	  Berkeley	  









-‐  Low	  DO	  is	  common	  feature	  in	  
sloughs	  and	  creeks	  

-‐  Complex,	  variable	  among	  sloughs	  

-‐  Strong	  Kdal	  influence	  



-‐  Low	  DO	  is	  common	  feature	  in	  
sloughs	  and	  creeks	  

-‐  Complex,	  variable	  among	  sloughs	  

-‐  Strong	  Kdal	  influence	  

-‐  What	  regulates	  condiKon?	  

-‐  Evidence	  for	  salt	  pond	  influence?	  



Nov	  
2013	  

Alviso	  :	  Evidence	  of	  salt	  pond	  
influence	  on	  water	  quality?	  	  

Chlorophyll-‐a	  (RFU)	  



Close	  A8	   Open	  A8	  

Nov	  
2013	  

Chlorophyll-‐a	  (RFU)	  

Alviso	  :	  Evidence	  of	  salt	  pond	  
influence	  on	  water	  quality?	  	  

Mar	  
2013	  



Guadalupe:	  Evidence	  of	  salt	  pond	  
influence	  on	  water	  quality?	  	  

A3W	  gate	  
opening	  
9/16	  

Chlorophyll-‐a	  (RFU)	  –	  Summer	  2015	  



Need	  to	  measure…	  

-‐  The	  right	  things	  
-‐  In	  the	  right	  places	  
-‐  At	  the	  right	  Kmes	  

High-‐resoluKon	  biogeochemical	  mapping	  –	  USGS-‐Sac	  /	  SFEI	  /	  UCSC	  

Bergamaschi,	  Downing	  et	  al.	  



Flood	  Kde	   July	  15-‐16	  2015	  
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Salt	  Pond	   -‐  Algae	  Produc7on	  
-‐  DO	  produc7on/consump7on	  
-‐  Net	  flux	  to	  sloughs	  

Open	  
Bay	  

WWTP	  
Nutrients	  	  

Mixing	  vs.	  
straKficaKon	  

Flushing	  
-‐	  spring/neap	   -‐  Freshwater	  

-‐  Ebb	  vs.	  flood	  
-‐  Spring	  vs.	  neap	  
-‐  Channel	  geometry	  

Mixing	  vs.	  straKficaKon	  

-‐	  Periodic	  low	  DO	  
-‐	  Periodic	  high	  chl-‐a	  



Interannual	  variability	  



Restored	  Ponds	  

Area	  	   	  ~30	  x	  106	  m2	  

Davg	  	   	  1	  m	  
DphoKc 	  1.8	  m	  

Open	  Bay	  

Area	  	   	  ~30	  x	  106	  m2	  

Davg	  	   	  3	  m	  
DphoKc 	  1.5	  m	  

Could	  biogeochemical	  processes	  in	  restored	  salt	  ponds	  influence	  open	  
Bay	  water	  quality?	  



Could	  biogeochemical	  processes	  in	  restored	  salt	  ponds	  influence	  open	  
Bay	  water	  quality?	  

Dumbarton:	  Surface	  DO,	  Summer	  2014	  



Restored	  ponds:	  
ProducKon: 	  >50000	  kg	  C/d	  
	  

Open	  Bay:	  
ProducKon	   	  12000	  kg	  C/d	  
	  	  

Could	  producKon	  in	  restored	  salt	  ponds	  influence	  openBay	  C	  and	  DO	  budgets?	  
	  
Very	  rough	  numbers…	  

?	  

10%	  of	  salt	  pond	  producKon	  would	  have	  a	  40%	  impact	  on	  open	  Bay	  OC	  budget	  
	  
Transport	  feasible?	  	  2%	  of	  Kdal	  prism,	  containing	  50	  mg/m3	  chl-‐a	  
	  
Open	  quesKons:	  Actual	  transport,	  beVer	  producKon	  esKmates,	  linked	  N-‐C-‐O	  cycles	  





•  Lower	  South	  Bay	  is	  a	  complex	  and	  heterogeneous	  biogeochemical	  
reactor:	  	  N	  transformaKons	  /	  Dissolved	  Oxygen	  /	  Blooms	  

•  Low(er)	  DO	  in	  sloughs	  
–  Strong	  Kdal	  variability	  
–  Variability:	  within	  sloughs,	  among	  sloughs,	  mulKple	  Kme	  scales	  (Kdal,	  

seasonal,	  event	  

–  Influenced	  by	  mulKple	  factors	  

•  ConKnuing	  work…	  
–  Field	  invesKgaKons	  …physical/biogeochemical	  processes	  in	  sloughs,	  ponds	  

–  Modeling	  

–  Is	  the	  low	  DO	  adversely	  impacKng	  biota?	  

–  Importance	  of	  Nutrient	  ßà	  Salt	  Pond	  restoraKon	  	  

–  Algal	  toxins	  and	  HAB-‐forming	  organisms??	  	  

•  OpportuniKes	  for	  co-‐management	  of	  Nutrients	  and	  Salt	  Ponds	  ?	  

Key	  Messages	  
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