A LEGACY OF CONTAMINANTS IN SF BAY AND WETLANL

AUTHORS: Donald Yee, SFEI (San Francisco Estuary Institute), Doug Hammond, uScC (University of Southern California), Wes Helm, MLML (Moss Landing Marine Laboratory), - TONny Rattonetti, SFPUC (San Francisco Public Utilities Commission), Saskia van Bergen, EBMUD (East Bay Municipal Utility District)

" ) Abstract e

) O SUB001

With residence times of decades or even longer, sedi O SPB0O1
ments can serve as a reservoir of legacy pollutants M ethOdS e O suB002
long after new inputs have reduced or stopped. San Cores were collected from 11 sub- O SPBOC? . RADIODATING o CS;BT:"‘“:‘g)S o ‘ COPPER
Francisco Bay has been listed as impaired by pollut - tidal Bay sites and from 6 wetland i Estimated sedimentation from radioisotope dating “-5 """ - S~ Wetland cores from Central Bay and south showed peaks in copper concentration in the post 1960s layers, with
ants, including mercury, copper, and PCBs. A previous sites at the margins of the Bay Wildeat igure 1 using *’Cs and #°Pb at Bay sites qualitatively matched . T _ North Bay wetlands showing peaks around 1960 (Figure 9). Bay cores (Figure 10) generally showed smaller dif-
study found pollutants in cores of deeper Bay sedi - (Figgre 1). _Bay cores were collected those estimated from changes In bathymetr_y by Jaffe_ ~ ““; _:;; e + Flggr_e 4 ferences in copper concentration with depth than wetland cores.
rens t dpostonsllocatons,  potrta reservor kMR say andO) wetlan AN o B et
o Iega_cy SOETMENS il .COUId IIEENE BEOSE (Figure 2). Wetland cores were col- cB0010 Sampling Sites sites showing signi cant net deposition above the 137Cs = e e t_oring_ of clams a_nd sediment in the Palo Alto mud ats by USGS (Hornberger 1999), an_d corrgspond to reduc-
health if re-exposed by erosion. It has been over 15 lected manually by piston maximum from ~1960 (Figure 4). of —IL-— ) [P tions in copper discharges from the Palo Alto wastewater treatment plant around that time (Figure 11).
years since that study, so a new coring study was con - (Livingstone) corer (Figure 3), to SR [ JpTrwr— ”
ducted to characterize the Bay at a wider range of depths of ~1.5 meters below the +‘|’ ! e TR e . |
sites. Cores were collected from 6 wetland and 11 surface. o Ex210Pb (ba/kg) Figure 9 Copper in wetland cores
sub-tidal Bay sites, radiodated, and analyzed for a Collected cores were frozen and Samon MERCURY i wideat pemon Greco 2 Aiso - Coyote
suite of trace metal and organic pollutants. Cores from sectioned, and distributed to labs o | . o : . : S : TN (o wm)
depositional wetland areas showed sharp peaks in for analysis. Parameters measured O CB006 Wetland cores from_ Cent(al Bay (Damon SIough,_OakIand) an.d Lower_South Bay (Coyote Creek, San Jose) showed distinct peak§ In o { \
concentrations of pollutants generally corresponding (reporting labs in parentheses) Iin- mercury concentration, with other yve_tlands showing weaker g.lgnals (Figure 5). Ba_y cores generally showed weak or no peaks, with g
O e ST B e e el T o e el o cluded mercury by CVAFS (MLML), mercury concentrations at depth similar to current concentrations at the surface (Figure 6). £ o
ent concentrations. In contrast, subtidal cores from PCBS by HRGCMS (EBM_UD)’ radio- O CB002 The majority of mercury mining activity at New Almaden in Lower South Bay occurred during the latter 1800s (Figure 7, Baliley and / Fi 11
open-water areas showed elevated pollutants, but Isotopes by gamma counting (USC), O sB001 () sBoo2 Everhart 1964). A peak of mercury around 1960 found here and in previous work (Conaway 2004) would suggest very slow processes ; RO G0 G oo 00 gure

- o - o and trace metals by ICP-MS (SFPUC). for transport of mining waste from the upper watershed. | Cope (o) | Palo Alto copper loads 1977-1998
with less distinct or no peaks in concentration. These W, P J PP
patterns suggest long-term dispersion and mixing of | However, a similar peak occurred in a Central Bay wetland (Figure 6), not near any known large mines. This suggests a more urban Figure 10 Copper in bay cores CI ST Y 140
past loads in Bay open waters, which would require _ £ mercury source, as both Central and Lower South Bay sites are near larger urban centers (Oakland and San Jose, respectively). For o o c - o 6000 - 120
cleanup of less concentrated but ever larger sediment Figure 2 o LSB001 example, coal usage temporarily peaked in the 1940s, a period when there were limited emissions controls (Figure 8, USDoE 2001). — 'SUBtGr—  SUoOz— SPEODI—  SPBDZ — CBODI—  CBOD2 — SEOOF— SE2 — LSBODL—  LSBOO2 oo
volumes with passing time, or waiting many more de O LSB002 E = (01000 ) 4000 a0

cades for concentrations to dilute or disperse to safer

- 60

anE
i ] 7

Vibracoring in e ? 1 /g

Total Annual Loads, Kg yr

Kep Jad SJ3)I| JO SUOI||IL ‘JUaN JT JO SWNJOA UBS\ [enuuy

. Alviso E N § § § §
levels. Although deep sediment contamination may San Francisco Bay g ] B : ] | 1\ : . »
not be as widespread or severe as once feared, these Flgure 5 Mercury in wetland cores Figure 6 Mercury in bay cores - \ »
results underscore the importance of controlling pol Susin gy Lover o Bay: , , , | , , , , , , 0 0
. Edit Wildcat Damon reco = Alviso oyote = SUBO0O% SUB002 == SPB00% SPB002 === CB0O0 CB002 === SBOOZX SB002 == LSBOO1 LSB002 0 100 0 100 0 100 0 100 0 100 . . . . . . . .
lutants at or near their sources, where management 0o S S 0 R % | Conper (oom) | 1977 1980 1983 1986 1989 1992 1995 1998
. . . . i i i o i i ( 1960 | ] ] ] 11 ([ © 1960 |
actions can be applied most effectively and ef ciently. ir : 13 1\ } { : r 1
% 100- - - - - % 100 -
- - ( / Central Bay: Central Bay:
PHOTOGRAPH BY JOHN ORAM / Damon = CB00l=—  CBO002
: . s L i : : . L . C : @) rcss | — caooe
- l } l Mercur m} . . =
I ntro d U Ct| on Viereary (ppm) vieroury (ppm) Concentrations of PCBs In cores 0
: from Central Bay showed similar
i - _ Figure 8 U.S. Energy Consumption 1800-2000 -
A previous study by USGS (Hornberger 1999) found elevated Figure 7 New Aimaden mercury production 1847-1945 patterns as metal pollutants, with a
pollutants in several cores at depositional sites, but the ma- Figure 3 strong peak in \{vetlanc_i cores and n
jority of cores collected in that study showed no trends in mgch weaker signals in Bay cores 5
screening analysis and were not further analyzed. Because (Figure 12a-D). £ 10- 100
much of the Bay has recently seen net erosion, this study Wetland piston coring ©
. C 0
sought Bay cores to characterize pollutant distributions more Acknowledgments _
representative of average conditions, not seeking any par- This project was funded jointly by Figure 12a Figure 12b
: . . . iy the RMP and the Clean Estuary _ PCBs in Central Ba
tlcular_sedlmentatlon regime. Core_s from deposmor_lal wet- Partnership. Thanks also to the PCBs in Central _ y
land sites were taken to characterize pollutant loading eerllcg crews éﬁ)pnpg%?ullf:rr]isrleé;i{ Bay wetland core , , . . subtidal cores
: , , 0 100 200

tren.ds. These _data will help us understand pol!utant and Watson, SFEI staff) who collected 0 100 200
sediment loadings and fate processes for use in conceptual the cores, and to Linda Wanczyk PCBs (Lg/Kg) PCBs (Lg/Kg)
and numerical models. for poster design and production.

PHOTOGRAPH BY BRYAN BEMIS

References Hozrllgggef;H'\iﬂétg;iCSél':'fehlégfg?’rﬁégl-s - Wetland cores recorded sharp peaks in concentrations for several pollutants. Maximum copper and PCBs were .

Bailey, E. E-Qar)de-l L. E[;/erhartt (1?3?)- l\(feol- the sediments of San Francisco Bay, Cali- generally seen In layers from around 20 years previous, corresponding to periods of expected maximum loads. ReCO mmen d at| ons

ogy an UICKSIIVer DeposlIts O e New iq" i i . - . . . . . . . :
Almaden District Santa Clara County fornia.” Marine Chemistry 64(1): 39-35. Maximum mercury peaks were found in layers from ~1960, long after mines in the New Almaden Mining District The contrast bet 5 1 wetland sediments hiahliaht
\wii California. Washington, D.C., U.S. Geo- 5. pepartment of Energy (2001). “History closed. Although this may indicate slow mercury transport from the upper watershed, a similar peak in Oakland © Contrast BEAWeEn Say ant wetlant Sediments ghignts
REGIONAL MONITORING PROGRAM FOR WATER QUALITY IN THE SAN FRANCISCO ESTUARY ‘ | A\l® v'/ l’ |Ogtl.‘C8I.‘: SUI’Vﬁ:y, p.repared |r]1 Cooperlatlon of Energy in the United States: 1635- d t t f k I . t b ' the ImpOI’tanCe Of COﬂtrO"Ing pO”UtantS near thell’ SOUI‘CeS,
‘“\‘“\ i A Al sources, Division of Mines.: 206. http://www.eia.doe.gov/emeu/aer/eh/fra P J J

SAN FRANCISCO ESTUARY INSTITUTE

7770 Pardee Lane, Second floor, Oakland, CA 94621 Conaway, C. H., E. B. Watson, et al. (2004). Bay cores showed less distinct or no peaks in these pollutants. This indicates dispersion, mixing, and other loss processes dilute and disperse pollutants

spread early, as once pollutants are dispersed and diluted,
much more sediment needs to be treated or removed to
achieve the same amount of pollutant removal.
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as polluted sediment is transported from its (mostly landward) sources, resulting in nearly uniform concentrations similar to those in Bay surface sediments.




