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I.   2006	
  &	
  2012	
  Deep	
  Cores	
  	
  /	
  	
  	
  
Bed	
  Sediment	
  &	
  Hg	
  Mobiliza=on	
  	
  

2006	
  Collabora=on	
  with	
  SFEI	
  &	
  UC	
  Berkeley	
  
•  Collect	
  15	
  deep	
  (2	
  meter	
  cores)	
  in	
  Alviso	
  Sl.	
  
•  Main	
  channel	
  and	
  fringing	
  Marsh	
  
•  QuanYfy	
  Hg	
  species	
  &	
  potenYal	
  mobilizaYon	
  
•  Based	
  on	
  20	
  \.	
  &	
  40	
  \.	
  A8-­‐Notch	
  scenario	
  

2012	
  Collabora=on	
  with	
  B.	
  Jaffe	
  (USGS)	
  
•  Collect	
  4	
  addiYonal	
  deep	
  (2	
  meter	
  cores)	
  in	
  Alviso	
  Sl.	
  
•  Main	
  channel	
  only	
  
•  Combine	
  with	
  2006	
  data	
  
•  Use	
  bathymetry	
  models	
  to	
  quanYfy	
  sediment	
  &	
  Hg	
  

mobilizaYon	
  since	
  A8-­‐Notch	
  opening	
  
•  Compare	
  to	
  original	
  predicYons	
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Source: Marvin-DiPasquale and Cox, 2007, USGS Open-File Report 2007-1240 
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   THg	
  	
  
20	
  f.	
  Notch	
   66	
  kg	
  
40	
  f.	
  Notch	
   125	
  kg	
  

Mercury Mobilized 

Total Mercury 
in Alviso 
Slough: 
1,650	
  kg	
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Restoration 
Actions 

2011 2012 2010 

Bathy Surveys 

USGS Bathymetric Surveys 
(B. Jaffe,  A. Foxgrover, T. Fregoso) 
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Pond	
  
A6	
  

Pond	
  
A8	
  

Maximum 
erosion zone 

Scenario	
   	
  THg	
  (kg)	
  
DEC.2010	
  thru	
  OCT.2012	
  
Bathymetry	
  model	
  	
  
(5	
  –	
  15	
  f.	
  Notch	
  opening)	
  

10.6	
  –	
  14.4	
  

2006	
  Es=mate	
  -­‐	
  20	
  f.	
  Notch	
   66	
  
2006	
  Es=mate	
  -­‐	
  40	
  f.	
  Notch	
   125	
  

Mercury Mobilized 

•  Less	
  Hg	
  mobilized	
  than	
  predicted	
  
•  But	
  Pond	
  A8	
  has	
  only	
  opened	
  15’	
  	
  
•  Most	
  has	
  eroded	
  near	
  Pond	
  A6	
  breach	
  	
  



II.	
  	
  Pond	
  A8	
  Notch	
  Opening	
  	
  /	
  	
  
‘Biosen=nal	
  Toolbox’	
  

USGS	
  &	
  UC-­‐Davis	
  collabora=on	
  
Document	
  changes	
  in	
  Hg:	
  

•  Sediment	
  and	
  water	
  
•  BiosenYnel	
  fish	
  
•  Bird	
  eggs	
  

Where:	
  
•  Pond	
  ‘A5/A7/A8	
  Complex’	
  
•  Alviso	
  Slough	
  
•  REFERENCE	
  Ponds	
  and	
  Slough	
  

When:	
  
•  2010	
  (Pre-­‐Notch	
  Opening)	
  
•  2011	
  (Post-­‐Notch	
  Opening)	
  

	
  [JUNE	
  1,	
  2011;	
  	
  5	
  \]	
  

A8	
  Notch	
  Construc=on	
  

A8	
  Notch	
  Opening	
  



Previous	
  USGS	
  &	
  SFEI	
  Study	
  [2007-­‐2008]	
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POND	
  A8	
  

•  Pond	
  A8	
  very	
  contaminated	
  w/	
  MeHg	
  (sediment	
  &	
  water)	
  
•  Predicted:	
  this	
  would	
  improve	
  if	
  Ydal	
  flushing	
  was	
  restored	
  

Grenier et al., 2010, South Baylands Mercury Project - Final Report to the California State Coastal 
Conservancy, February 10, 2010, 97 p.  [online at SFEI website] 
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MeHg	
  Par==oning	
  vs	
  Salinity	
  	
  
(2010	
  	
  [PRE-­‐BRACH]	
  only)	
  

Higher	
  kd	
  =	
  par==oning	
  towards	
  par=cles	
  

Lower	
  kd	
  =	
  par==oning	
  towards	
  dissolved	
  phase	
  

II.	
  	
  Pond	
  A8	
  Notch	
  Opening	
  	
  /	
  	
  
‘Biosen=nal	
  Toolbox’	
  

•  Hg	
  binding	
  to	
  parYcles	
  is	
  controlled	
  by	
  
salinity,	
  DOC	
  &	
  	
  parYcle	
  composiYon	
  

•  Has	
  direct	
  implicaYons	
  on	
  Hg	
  
accumulaYon	
  into	
  biota	
  



Changing	
  Surface	
  Water	
  Chemistry	
  (2010	
  to	
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Surface	
  Water	
  Hg	
  Par==oning	
  vs	
  Salinity	
  (2010	
  &	
  2011)	
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•  Significant	
  shi\	
  in	
  THg	
  &	
  MeHg	
  
parYYoning	
  towards	
  parYcles	
  from	
  
2010	
  to	
  2011	
  (A5/A7/A8	
  Complex)	
  

•  Due	
  to	
  decreased	
  salinity	
  &	
  DOC,	
  and	
  
changing	
  parYcle	
  character	
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 •  2010	
  to	
  2011	
  DECREASE	
  in	
  
kd[MeHg]	
  in	
  up.ALSL	
  (near	
  
Pond	
  A8	
  Notch),	
  compared	
  to	
  
low.ALSL	
  and	
  REF.SL	
  

•  Shi\	
  towards	
  dissolved	
  phase	
  

•  Linked	
  to	
  high	
  Salinity	
  &	
  DOC	
  
efflux	
  from	
  the	
  A5/A7/A8	
  
Complex?	
  

II.	
  	
  Pond	
  A8	
  Notch	
  Opening	
  	
  /	
  	
  
‘Biosen=nal	
  Toolbox’	
  

REF.SL 
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A5/A7/A8	
  Complex	
  
•  Fish	
  [Hg]	
  decreased	
  a\er	
  opening	
  of	
  

Pond	
  A8	
  Notch	
  (June	
  1,	
  2011)	
  

•  Coincident	
  with	
  an	
  increase	
  in	
  THg	
  
and	
  MeHg	
  parYYoning	
  onto	
  parYcles	
  

•  SuggesYng	
  less	
  bioavailable	
  Hg	
  

Alviso	
  Slough	
  
•  Fish	
  [Hg]	
  increased	
  during	
  2011	
  (peak	
  in	
  

July)	
  relaYve	
  to	
  2010	
  and	
  Mallard	
  Slough	
  

•  Coincident	
  with	
  a	
  decrease	
  in	
  MeHg	
  
parYYoning	
  (off	
  of	
  parYcles)	
  in	
  upper	
  
Alviso	
  Slough	
  

•  SuggesYng	
  more	
  bioavailable	
  Hg	
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II.	
  	
  Pond	
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III.	
  	
  Water	
  Column	
  Hg	
  Flux	
  	
  /	
  
24-­‐Hr	
  	
  ‘Diel’	
  Studies	
  

2012-­‐2013	
  Collabora=on	
  with	
  USGS	
  CA-­‐
Water	
  Sciece	
  Center,	
  Sacramento,	
  CA	
  	
  
(G.	
  Shellenbarger	
  &	
  D.	
  Schoellhamer)	
  	
  
•  Collect	
  hourly	
  surface	
  water	
  samples	
  for	
  

Hg	
  species	
  over	
  a	
  full	
  ‘diel’	
  24-­‐hr	
  cycle	
  
(two	
  Ydes)	
  

•  Co-­‐locate	
  sampling	
  with	
  USGS	
  
‘conYnuous	
  monitoring’	
  staYon	
  (mid-­‐
Alviso	
  Slough)	
  

•  Seasonal	
  (spring,	
  summer,	
  winter,	
  fall),	
  
PLUS	
  the	
  1st	
  big	
  flush	
  event	
  

•  Develop	
  [Hg]	
  &	
  SSC	
  relaYonships	
  
•  Use	
  ‘conYnuous	
  monitoring’	
  &	
  ‘SSC	
  

mass	
  flux’	
  data	
  to	
  integrate	
  24-­‐hr	
  results	
  
over	
  longer	
  Yme	
  frames.	
  



III.	
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  Hg	
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  24-­‐Hr	
  	
  ‘Diel’	
  Studies	
  

2012-­‐2013	
  Collabora=on	
  with	
  USGS	
  CA-­‐
Water	
  Sciece	
  Center,	
  Sacramento,	
  CA	
  	
  
(G.	
  Shellenbarger	
  &	
  D.	
  Schoellhamer)	
  	
  
•  Collect	
  hourly	
  surface	
  H2O	
  samples	
  for	
  

Hg	
  species	
  over	
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  cycle	
  
(two	
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•  Use	
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  monitoring’	
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  data	
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  24-­‐hr	
  results	
  
over	
  longer	
  Yme	
  frames.	
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III.  Water	
  Column	
  Hg	
  Flux	
  	
  /	
  24-­‐Hr	
  	
  ‘Diel’	
  Studies	
  
Data	
  for	
  May	
  7-­‐8,	
  2012	
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Also	
  data	
  for	
  
•  Dissolved	
  THg	
  
•  Dissolved	
  &	
  ParYculate	
  MeHg	
  
•  TSS,	
  Chl-­‐a,	
  	
  
•  Salinity,	
  temperature,	
  Dissolve	
  O2	
  
•  Carbon	
  &	
  Nitrogen	
  (w/	
  isotopes)	
  

	
  	
  	
  



III.  Water	
  Column	
  Hg	
  Flux	
  	
  /	
  24-­‐Hr	
  	
  ‘Diel’	
  Studies	
  

y	
  =	
  0.40x	
  -­‐	
  47.6	
  
R²	
  =	
  0.79	
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May	
  7-­‐8,	
  2012	
  

•  The	
  SSC	
  vs	
  p.THg	
  rela=onship	
  is	
  established	
  	
  for	
  each	
  sampling	
  event	
  

•  The	
  con=nuous	
  (high	
  resolu=on)	
  SSC	
  data	
  is	
  then	
  used	
  to	
  calculate	
  p.THg	
  flux	
  



III.  Water	
  Column	
  Hg	
  Flux	
  	
  /	
  24-­‐Hr	
  	
  ‘Diel’	
  Studies	
  
Ini=al	
  Flux	
  Calcula=ons	
  	
  

Sampling	
  Period	
   Sediment	
  	
  
(TONS	
  /	
  day)	
  

Total	
  Hg	
  
(g	
  /	
  day)	
  	
  

May	
  7-­‐8,	
  2012	
   -­‐61.0	
  (landward)	
   -­‐30.1	
  (landward)	
  
Nov.	
  1-­‐2,	
  2012	
   27.1	
  (bayward)	
   10.3	
  (bayward)	
  
Dec.	
  1-­‐2,	
  2012	
   15.7	
  (bayward)	
   -­‐0.3	
  (landward)	
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•  TONS	
  of	
  suspended	
  sediment	
  
moving	
  up/down	
  Alviso	
  Slough	
  
daily	
  

•  Net	
  sediment	
  &	
  Hg	
  flux	
  can	
  be	
  
either	
  landward	
  or	
  bayward	
  
depending	
  on	
  season	
  and	
  Yde	
  

•  THg	
  flux	
  ≈  10’s g/day	
  
	
  	
  	
  



Western U.S. 
(California) 

I.	
  	
  2006	
  &	
  2012	
  Deep	
  Cores	
  	
  /	
  	
  Bed	
  Sediment	
  &	
  Hg	
  Mobiliza=on	
  	
  

II.	
  	
  Pond	
  A8	
  Notch	
  Opening	
  	
  /	
  	
  ‘Biosen=nal	
  Toolbox’	
  

Mercury	
  in	
  Mo=on	
  –	
  3	
  Short	
  Stories	
  	
  /	
  TAKE	
  HOME	
  

III.	
  	
  Water	
  Column	
  Hg	
  Flux	
  	
  /	
  24-­‐Hr	
  	
  Studies	
  

•  Less	
  Hg	
  mobilized	
  than	
  originally	
  predicted	
  
•  But	
  Pond	
  A8	
  has	
  only	
  opened	
  15’	
  (out	
  of	
  40’	
  max)	
  	
  
•  Most	
  has	
  eroded	
  near	
  Pond	
  A6	
  breach	
  	
  

•  The	
  opening	
  of	
  A8	
  notch	
  affected	
  the	
  par==oning	
  of	
  THg	
  and	
  MeHg	
  
on/off	
  par=cles	
  in	
  the	
  ‘Complex’	
  and	
  Upper	
  Alviso	
  Slough	
  

•  This	
  affected	
  Hg	
  availability	
  into	
  biota	
  

•  TONS	
  of	
  suspended	
  sediment	
  moving	
  up/down	
  Alviso	
  Slough	
  daily	
  
•  Daily	
  Net	
  sediment	
  flux	
  can	
  be	
  either	
  landward	
  or	
  bayward	
  
•  THg	
  flux	
  ≈	
  	
  10’s	
  g/day	
  	
  


