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Clam-based Food Web Has a Higher Se
Biomagnification Potential than Crustacean Food Web
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E ffects of Seleniumin White Sturgeon Larvae
Maternal and Injection Exposures Combined
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Out of six sturgeon sampled for eggs in the Se (ug/g; dry wt)
1990’s, 4 had eggs ranging from 8 — 12 ppm Se Linville 2007

and one had eggs with 29 ppm.
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Mercury



Mercury has known effects on contamination of the
human food chain and environmental justice.

Effects on species less certain; Evidence it impedes
recovery of clapper rail in South Bay...(schwartzbach et al 2006)

sLoss of habitat is the first order cause of the decline (90% of suitable marsh lost)
*Elimination of other stressors is essential to preserving the remnant populations

» Reproductive potential of the clapper rail was found to be ‘much reduced over natural
potential’ (7 eggs/nest yield 1.9 — 2.5 chicks, after predation).

*histopathology typical of chemical contamination; Other chemicals eliminated as

causes;
* Hg = 0.5 - 12.9 pg/g dw; 50% of eggs > 2.5 pg/g dw

Mercury monitoring is essential. (pelta vision)



Mercury
UC Davis

METHYL MERCURY HOT ZONES IN SEDIMENTS & FISH
SACRAMENTO-SAN JOAQUIN RIVER WATERSHED, DELTA AND SUISUN BAY
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Although mercury is found at levels of concern
throughout the Bay-Delta system monitoring of sport
fish (Largemouth Bass) and prey species
(Silversides) indicate that methylmercury production

is highest in Delta tributaries. (CALFED Science
Program 2005)




Mercury

Stewart et al, in review
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Figure 1. Schematic showing similar patterns of increasing mercury
concentrations in biota with increasing trophic position (biomagnification) in
submerged aquatic vegetation (SAV) food webs in the tributaries and central
delta. Relative differences observed among biota at any trophic level among
different locations appear to be determined at the base of the food web and
are correlated with site-specific aqueous MeHg concentrations.



Legacies



Richardson Bay Peak Minimum

0
19821 1991
1969 1984
_ 1957+ 1970
E‘ 1938 1 1851
g 1924 -1 1938
@
R
E ® Gravity
£
&
(=]
£ San Pablo Bay
E 0 1990
2 50 - 1980
@ ~1970
B 100 - 1963
L) - pre-1952
[==1
g 150 -
200 5
25{] L T L 1 | L] L]
0 5 10 15 20 25 30 35 40
Total PCBs (ng/g)

Fig. 10. PCB concentrations in sediment cores from San Francisco Bay.
From Venkatesan et al. (1999). RB92-3 from Richardson Bay inear
Alcatraz) and SP90-8 from San Pablo Bay.
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Fig. 5. Average PCB concentrations in Bay Area sediment. Shading in the
Bay based on the 2000 and 2001 NOAA-EMAP survey (USEPA, 2001).
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Fig. 4. PCB concentrations (as Aroclors) in San Francisco Bay sport fish,
2003 (Dawvis et al, 2006). Bars show medians, points are mdividual
samples representing composites of multple fish. Line indicates TMDL
sport fish target of 10ng/g.
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Emerging Contaminants
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1| PBDE concentrations in San Francisco Bay fish (sowrce: Holden et al., 2003; SFEL 1999). Striped bass and halib
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R Hoenicke et al [ Environmental Research 105 (2007 ) 132-144
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concentrations in San Francisco Bay Tern Eggs (source: She et al., 2004). The hghest concentrations o
sund in San Francisco Bay Forster’s tern eggs (63 ppm).



Infrastructure
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Figure 2. Map of the Sacramento-5an Joaquin Delta. Inset:

schematic illustrating the base flow routes through the Delta.



The mean concentration measured in three
composite samples (10-15 fish in each) in
1965 was 830 ng/g wet (as Aroclors). In
comparison, the Bay-wide median
concentration measured in 2003 (Davis et
al., 2006) was 220 ng/g wet (as Aroclors),
suggesting a reduction of approximately
74% over this 38-year span.

Concentrations In shiner surfperch over the
past 9 years have shown no clear pattern of
decline (Fig. 6—expressed as sums of
congeners). Davis et al 2006



Effects of changing

operations &/or Infrastructure
Monsen, Cloern and Burau, 2007, SFEWS

e Transport routes change

e Source mixtures change

e Flushing times change



Table 1. Water quality comparison between the Sacramento
River, San Joaquin River, and In-Delta Agricultural Return water Monsen et al 2007

for water years 1999-2001.

Water Quality Parameter Sacramento at San Joaquin at In-Delta
Freeport ' Vernalis Agricultural
Return Water °
Specific Conductance 144 + 28 621 + 183 562 4+ 206

Alkalinity (mg CaCO; L™ 55+ 12 85 +24 83 +18
Nitrite+Nitrate (mg N L ) 0.12+0.05 1.62+0.59
Dissolved Orgamc Carbon 1.84+0.53 2.83+047 14.1+77

(mg C L™h

Total Dissolved Selenium’ 0.07 ng/l 06-6 ng/]_ Negligible'




“If the major water projects ultimately route water around the
Delta, the remaining Delta water sources will have a
proportionately increased influence on Delta water quality.”

Delta visions

Reduction of export pumping decreases the proportion of
Sacramento River water in the central Delta...monsen et al 2007

Changing Delta conveyance may reduce or eliminate the
“Incidental benefit” of current through-Delta conveyance, whereby
high quality water moving through the central Delta dilutes many
tributary and in-Delta sources of pollutants. peita visions



