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Design for marine deployment of  DGTs

Each sample is actually the 
average of  three DGT devices 

(water)



Study objectives

Can we employ DGT samplers to identify 
sources of  bioavailable MeHg in the bay?

How does the information provided by 
DGTs compare to results from the small 
fish sampling program?
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Figure 4: DGT sampling stations in 2008 in yellow letters and 2009 in white 
letters. Stations sampled in both years are in black letters on white 
background. Precise location and ancillary information are in Table 1. 

Sampling stations 2008 + 2009
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Figure 8: Mass of MMHg accumulated on DGTs at open (blue) and enclosed 
(green) regions in the San Francisco Bay area. Box plots show the 
25th and 75th percentile of data, and whiskers illustrate the range of all 
values in each category. The mean is indicated by the vertical line in 
each box, while the cross represents the mean. The box plot suggests 
that the “71OTH”-site is an outlier among open region stations.
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Industrial sites
Trent University                                                                                                 DGT study to assess MMHg in SF Bay

Figure 10: Mass of MMHg accumulated on DGTs in industrial watersheds in 
theSan Francisco Bay area. Box plots show the 25th and 75th 
percentile of data, and whiskers illustrate the range of all values in 
each category. The mean is indicated by the vertical line in each box, 
while the cross represents the mean.
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Legacy sites
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Figure 9: Mass of MMHg accumulated on DGTs at legacy sites in the San 
Francisco Bay area. Box plots show the 25th and 75th percentile of 
data, and whiskers illustrate the range of all values in each category. 
The mean is indicated by the vertical line in each box, while the cross 
represents the mean. The box plot suggests that the “ALVSL”-site is 
an outlier among legacy sites.
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Waste Water Treatment Plants
Trent University                                                                                                 DGT study to assess MMHg in SF Bay

Figure 11: Mass of MMHg accumulated on DGTs downstream of selected waste 
water treatment plants in the San Francisco Bay area. Box plots show 
the 25th and 75th percentile of data, and whiskers illustrate the range 
of all values in each category. The mean is indicated by the vertical 
line in each box, while the cross represents the mean.

©2010 Google - Imagery ©2010 TerraMetrics -

SFIE 2009
277 views - Unlisted
Created on Apr 21 - Updated Apr 21
By Brian - Open Collaboration
Rate this map - Write a comment

71OTH

BENPK

75OTH

74OTH

CORTE

19OTH

PTISA

72OTH

HAYLC

Z4LA

SMCRK

             RSS View in Google Earth Print Send Link  Get Directions My Maps

To see all the details that are visible on the
screen,use the "Print" link next to the map.

71OTH

BIRDI

CORTE

BENPK

74OTH

19OTH

Z4LA

PTISA

72OTH

HAYLC

CENBI

RICHH

ALVSL

70OTHCHINA

18OTH

SMCRK

SANBD
73OTH

ISLAI SIBS2
CANDL

12OTH
PALOA

NEWSL
PLMCK

SVCSD

67OTH

HAMIL

08OTH

09OTH

JOYCE

FSSDW

14OTH

13OTH10OTH

75OTH

69OTH

MLKRS

OAKIH
OMHEA

ETTIE

EDENL

��
�

�
LAGUN

EUCBH

HAMLTWALKR

0 5 10 15 20 25

WWTP

Open

MMHg on DGT in pg

15
  

7.5

  0

pg/Lpg
100

50
  

  0



Tomales Bay
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Figure 12: Mass of MMHg accumulated on DGTs in Tomales Bay. Box plots show 
the 25th and 75th percentile of data, and whiskers illustrate the range 
of all values in each category. The mean is indicated by the vertical 
line in each box, while the cross represents the mean.
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Regional patterns 2009
Trent University                                                                                                 DGT study to assess MMHg in SF Bay

Figure 13: Spatial overview of DGT measurements in the San Francisco Bay area 
and Tomales Bay. Box plots compare all categories (with outlying 
values removed) showing the 25th and 75th percentile of data, and 
whiskers illustrate the range of all values in each category. The mean 
is indicated by the vertical line in each box, while the cross represents 
the mean.
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Regional patterns 2009
Trent University                                                                                                 DGT study to assess MMHg in SF Bay

Figure 13: Spatial overview of DGT measurements in the San Francisco Bay area 
and Tomales Bay. Box plots compare all categories (with outlying 
values removed) showing the 25th and 75th percentile of data, and 
whiskers illustrate the range of all values in each category. The mean 
is indicated by the vertical line in each box, while the cross represents 
the mean.
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Figure 6: Spatial survey 2008 showing mass of MMHg accumulated on DGTs in 
the San Francisco Bay area.
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Seasonal study
MLK Regional Shoreline
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Comparison of  DGT 
data with results from 

small fish sampling 
program
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Summary
DGT technique offers an alternative 
(complementary?) tool to

identify areas with elevated MMHg:

Alviso, Point Isabel, Suisun Bay(?), WTP

South Bay > Central Bay > San Pablo Bay < Suisun Bay

monitor seasonal variations in MMHg

4 week deployment optimum for Bay area

can be deployed almost anywhere (as long as 
they do not dry out)

DGT and fish data do not correlate well, though 
both consistently identify high level MMHg areas



Future studies



Source tracking I

Sacramento River vs. Guadalupe 
River influence

Suisun Bay hot spots

combine with annual MMHg input 
budgeting (Guadalupe River)



Source tracking II

Waste Water Treatment Plants

In-place production of  MMHg, 
enhanced by WWTP discharge?

elevated MMHg in WWTP discharge?



MMHg source budget

12 months sampling program

contrast impact of  mining (e.g. 
Guadalupe River/Alviso Slough) to 
wetlands to WWTPs

requires hydrology, discharge volumes



Sediments as MMHg sources
MMHg production in sediments and 
export to Bay:

marshes - mudflats - WWTP channel

methylation assays using isotope 
enriched Hg or sediment DGTs



Unsolved questions

MMHg in Salt Ponds

Point Isabel situation



Are DGTs ready for Bay - 
wide monitoring program?


