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2.0 WATER MONITORING

Sarah Lowe, John Ross, Amy Franz, Cristina Grosso, and John Oram

2.1 Background

Trace contaminants are introduced to the water column of the San Francisco Estuary
through several major transport pathways, such as runoff from rivers and creeks,
atmospheric deposition, municipal and industrial wastewater effluent discharge, and
remobilization of contaminants from surface sediments to the overlying water column.
Contaminants of current environmental concern in the Estuary primarily originate in
areas of the watershed that have been altered or disturbed by human activities through
urbanization, industrial development, and agriculture. Historic mining activities have also
contributed contaminants to the Estuary (e.g., mercury). The transport of contaminants
from these various sources and pathways, coupled with the dynamic nature of water and
sediment movement, creates complex and constantly varying conditions of contamination
throughout the Estuary. For over a decade, the San Francisco Estuary Regional
Monitoring Program for Trace Substances (RMP) has monitored waters of the Estuary for
trace elements, organic contaminants, and conventional water quality parameters to
develop a better understanding of the cycling and distribution of contaminants in the
Estuary and the management actions necessary to reduce their potential exposure to
wildlife and humans. Information gained from contaminant monitoring in Estuary water
assists the RMP in addressing program objectives listed in the Introduction.

2.2 Approach

2.2.1 Methods

In 2003, RMP Status and Trends Program continued with implementation of the
stratified, random sampling design started in 2002 (see Chapter 1, Introduction). Thirty-
one stations were monitored for contaminants in water in 2003. The Status and Trends
Program is currently only conducted during the dry season (July/August).

In 2003, the Status and Trends Program reduced the random sample size for water by one
sample in the South Bay and Lower South Bay regions in order to add back two historic
stations (BA30-Dumbarton Bridge and BC10-Yerba Buena Island) to the monitoring
design because those stations, along with BG20-Sacramento River, are used by the
Regional Water Board for NPDES (National Pollutant Discharge Elimination System)
permit processing. As a result, five historic stations (BA30-Dumbarton Bridge, BC10-
Yerba Buena Island, BC20-Golden Gate, BG20-Sacramento River, and BG30-San
Joaquin River) are part of the continued historic water samples monitored by the Status
and Trends Program annually.

Two stations monitored by the Status and Trends Program, part of a local effects

monitoring effort since 1996 in sloughs of the Lower South Bay, were discontinued in
2003. Those sites were San Jose (C-3-0) and Sunnyvale (C-1-3)).
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In 2003 twenty-six randomly allocated stations and four historic Status and Trends
Program stations were sampled within the five major hydrographic regions of the
Estuary: Suisun Bay, San Pablo Bay, Central Bay, South Bay, and Lower South Bay
(Figure 2.1). (Note: in 2003 the Golden Gate reference site (BC20) was not sampled due
to poor weather conditions.) Four random stations were sampled in the Suisun Bay, San
Pablo Bay, and Central Bay regions in each year. In 2002 and 2003, ten and nine random
stations, respectively, were sampled in the South Bay region, and six and five random
sites were sampled in the Lower South Bay region respectively.

Station names, codes, location, and sampling dates for the 2003 monitoring effort are
listed in Table 1.2 in the Introduction and shown in Figure 2.1. This Report presents
results from the first two years of the new random sampling design (2002-2003). Only
the 2003 results for the four historic stations are presented in the map graphics since the
2002 historic station results were reported in the 2002 RMP Annual Monitoring Results
(SFEI, 2004). Time-series plots are presented for the five historic stations that have been
continued into the new monitoring program to date.

The Status and Trends Program measured 13 trace elements and a variety of organic
contaminants, including polycyclic aromatic hydrocarbons (PAHS), polychlorinated
biphenyls (PCBs), organochlorine pesticides, polybrominated diphenyl ethers (PBDES),
phthalates, and p-nonylphenol (Table 1.4 in Introduction).

The Status and Trends Program measures trace elements in water as dissolved (0.45 pm
filtered) and total (or near-total) concentrations. Trace organic contaminant
concentrations were measured in water and reported as dissolved (operationally defined
as water fraction that is filtered through a wound glass fiber filter with a nominal pore
size of 1 um) and total (dissolved + particulate) concentrations. The Status and Trends
Program also measured conventional water quality parameters to relate contaminant
concentrations to general water quality conditions at the time of sampling, (Table 1.4). In
addition, the U.S. Geological Survey (USGS) collects water quality data (salinity,
temperature, dissolved oxygen, suspended sediments, and phytoplankton biomass) on a
monthly basis along a transect of the deep water channels from the Lower South Bay to
the confluence of the Sacramento and San Joaquin Rivers. Water quality data from USGS
is available on their website at http://sfbay.wr.usgs.gov/access/wgdata/.

Field and analytical methods are described in Chapter 5 — Description of Methods. The
referred section also provides information on additional Status and Trends Program
sampling and analysis reference documentation. Data are available for downloading via
the RMP website using the Status and Trends Monitoring Data Access Tool @
http://www.sfei.org/rmp/data.htm.

2.2.2 Water Quality Guidelines

To evaluate potential ecological effects, contaminant concentrations were compared to
various water quality guidelines. The Regional Board uses Status and Trends Program
water contaminant data (and other information) in making recommendations for changes
to the state's 303 (d) list of impaired water bodies, and for evaluating “background”
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concentrations of regulated contaminants in their ‘reasonable potential’ analyses (see
section 2.2.4 below).

Concentrations of dissolved trace elements and total organic contaminants were
compared to the lower of the aquatic life and/or human health (consumption of organisms
only) water quality effects thresholds listed in the U.S. Environmental Protection
Agency’s California Toxics Rule (CTR, U.S. EPA, 2000), the San Francisco Bay Water
Quality Control Plan (Basin Plan, SFBRWQCB, 1995), or other sources. Table 2.1 lists
the various guidelines used. There are no regulatory effects thresholds for total trace
elements (except for mercury and selenium) and comparisons are made in this report for
illustrative purposes only.

The CTR lists several effects thresholds aimed at protecting aquatic life or human health.
Trace element data were compared to the lowest threshold reported for each contaminant
(generally the four-day average aquatic life criteria). Trace organic contaminant
concentrations were compared to the human health criteria for the consumption of aquatic
organisms only, since Status and Trends Program stations are all downstream of drinking
water intakes in the Delta.

Revised Basin Plan objectives in 2004 (and approved by EPA in 2005) clarify the
definition of freshwater, marine, and estuarine waters for the Estuary to align with the
CTR. These definitions are used to categorize dischargers and determine which set of
water quality objectives form the basis of effluent limitations. The CTR defines
freshwater as less than 1 part per thousand (%o) at least 95% of the time and marine water
as greater than 10 %o at least 95% of the time. Anything in between is defined as
estuarine water, for which the lower of the marine or freshwater objectives apply. Where
applicable, estuarine samples were compared to the lower freshwater or saltwater effects
threshold for trace elements (see Defining “Estuarine” Regions in the Estuary section
below). Concentrations of six trace elements (cadmium, copper, nickel, lead, silver, and
zinc) were compared to the lower of the freshwater or saltwater criteria at sites
considered “Estuarine” (see below). Freshwater effects thresholds were calculated for
each sample using hardness data that were measured on site or (if data were not
available) a hardness factor of 100 mg/L (the default value in the CTR, US EPA, 2000).
A hardness cap of 400 mg/L was used for calculating freshwater thresholds (per
recommendation of the Regional Water Board staff, 2003).

Requlatory Effects Thresholds

Only a subset of effects threshold comparisons in this report has regulatory implications.
This subset consists of nine trace elements and twenty-six trace organic contaminants
(Table 2.1). Arsenic, cadmium, copper, lead, silver, nickel, and zinc were compared to
the dissolved water quality criteria (WQC) listed in the CTR. The Lower South Bay
(south of the Dumbarton Bridge) has site-specific objectives approved for that region for
copper, nickel, and mercury (see Site-specific Objectives for the Lower South Bay section
below). Total mercury concentrations were compared to the aquatic life objective for
total recoverable mercury listed in the Basin Plan (0.025 pg/L), except for the Lower
South Bay where the CTR criterion of 0.051 pg/L applies (which is the human health
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criterion (for the consumption of organisms only)). The CTR lists a selenium criterion of
5 ug/L for total recoverable selenium that was promulgated for all waters in San
Francisco Bay and upstream, including the Delta, in the National Toxics Rule (NTR, U.S.
EPA, 1992). Total (dissolved plus particulate fractions) organic contaminants were
compared to the CTR human health criterion (for the consumption of organisms only) for
those contaminants listed in Table 2.1. Additionally, sum of PAHs were compared to the
Basin Plan objective of 15.0 pg/L.

Non-Statutory/Requlatory Effects Thresholds

Effects threshold comparisons of total trace element concentrations for the seven metals
mentioned above (arsenic, cadmium, copper, lead, silver, nickel, and zinc), and total
organic concentrations for diazinon, chlorpyrifos, and mirex are strictly for informational
purposes and do not have regulatory implications. The total metals effects thresholds
used in this report were calculated using the default CTR conversion factors to convert
dissolved metals thresholds to total metals thresholds, except for the Lower South Bay
where site-specific translators are available for copper and nickel (see below).

Some organic contaminants analyzed by the Status and Trends Program are not listed in
the CTR or Basin Plan, but effects thresholds do exist. The following contaminants were
compared to effects thresholds from other sources (Table 2.1). Total diazinon
concentrations were compared to an effects threshold concentration of 40 ng/L,
developed by the California Department of Fish and Game (Menconi and Cox, 1994).
Chlorpyrifos and mirex were compared to the EPA recommended thresholds for these
contaminants (U.S. EPA, 1999).

Site-specific Objectives for the Lower South Bay

There are site-specific aquatic life water quality objectives for dissolved copper and
nickel adopted by the State of California in 2003 and approved by the U.S. EPA for
Lower South San Francisco Bay (south of the Dumbarton Bridge). The dissolved copper
objective changed from 4.8 ug/L to 10.8 pg/L acute (exposure for one hour) and from 3.1
Mg/L to 6.9 pg/L chronic (exposure for four days). The dissolved nickel objectives
changed from 74 pg/L to 62.4 pg/L acute and from 8.2 pg/L to 11.9 pg/L chronic.
Additionally there are site-specific translators to convert the objective from dissolved to
total. The translators for copper and nickel are 0.53 and 0.44 respectively (dissolved
objective / translator value = site-specific total objective).

Defining “Estuarine” Regions in the Estuary

In order to evaluate which regions should be considered estuarine by the new Basin Plan
definition, SFEI staff performed a short study of the USGS long-term database for
salinity data sampled between 1993 and 2002 for the 2002 RMP Annual Monitoring
Results (SFEI, 2004). Results of that study showed that none of the Status and Trends
Program sampling sites are located within a freshwater region and that the Rivers, Suisun
Bay, San Pablo Bay, and the Lower South Bay regions are estuarine as defined by the
revised Basin Plan and the CTR.
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2.3.4 Toxicity of Water to Organisms

Ambient Water Toxicity

This measure has been reduced to a periodic screening effort as little ambient aquatic
toxicity has been observed in Estuary samples during the dry season. No aquatic toxicity
monitoring occurred in 2003. The Status and Trends Program is scheduled to sample
aquatic toxicity in the Estuary next in 2006.

Episodic Water Toxicity

Episodic toxicity monitoring in 2003/04 was not conducted as this program is screening
for the potential for sediment toxicity in a subset of tributaries in 2005 and will be
reviewing study information in an effort to adapt this effects based component of the
Status and Trends Program to follow the changing use of pesticides in urban and
agricultural environments around the Estuary.

Since episodic toxicity testing began in 1996, there has been an apparent reduction in
aquatic toxicity in Estuary waters that has been attributed to reductions in the
concentrations of organophosphate (OP) pesticides in the watershed (Ogle and Gunther,
2004). An overview of toxicity testing in water and sediment over the past ten years of
Status and Trends monitoring was summarized by Anderson, Ogle, and Lowe (2003) in
the 2003 Pulse of the Estuary. http://www.sfei.org/rmp/pulse/pulse2003.pdf

2.4 References

Anderson, B., S. Ogle, and S. Lowe. 2003. Ten years of testing for the effects of Estuary
contamination. In: 2003 Pulse of the Estuary: Monitoring and managing contamination in
the San Francisco Estuary. SFEI Contribution 74. San Francisco Estuary Institute.
Oakland, CA. http://www.sfei.org/rmp/pulse/pulse2003.pdf

Conaway, C.H., S. Squire, R.P. Mason, and A.R Flegal. 2003. Mercury speciation in the
San Francisco Bay Estuary. Marine Chemistry 80:199-225.

Flegal, A.R., C.H. Conaway, and S.A. Safiudo-Wilhelmy. 2004. Long-term trends in
metal contamination in San Francisco Bay. 2004 Pulse of the Estuary. San Francisco
Estuary Institute. Oakland, CA.

Kuwabara, J.S., C.C.Y. Chang, J.E. Cloern, T.L. Fries, J.A. Davis, and S.N. Luoma.
1989. Trace metal associations in the water column of South San Francisco Bay,
California. Estuarine Coastal and Shelf Science 26:307-325.

Leatherbarrow, J.E., R. Hoenicke, and L.J. McKee. 2002. Results of the Estuary Interface
Pilot Study, 1996-1999. RMP Technical Report. SFEI Contribution 50. San Francisco
Estuary Institute. Oakland, CA.

McKee, L.J., J.E. Leatherbarrow, R. Eads, and L. Freeman. 2004. Concentrations and
loads of PCBs, OC pesticides, and mercury associated with suspended particles in the
lower Guadalupe River, San Jose, California. San Francisco Estuary Institute. Oakland,
CA.

2.11


http://www.sfei.org/rmp/pulse/pulse2003.pdf
http://www.sfei.org/rmp/pulse/pulse2003.pdf

RMP Annual Monitoring Results 2003

Menconi, M. and C. Cox. 1994. Hazard assessment of the insecticide diazinon to aquatic
organisms in the Sacramento-San Joaquin river system. Administrative Report 94-2.
California Department of Fish and Game. Rancho Cordova, CA.

Ogle, R.S. and A. Gunther. 2004. Draft Final Data Report. Episodic ambient water
toxicity in the San Francisco Estuary. Prepared for the San Francisco Estuary Regional
Monitoring Program. Pacific EcoRisk. Martinez, CA.

SFBRWQCB. 1995. San Francisco Bay Basin, Region 2: Water Quality Control Plan.
California Regional Water Quality Control Board, San Francisco Bay Region. Oakland,
CA.

Safiudo-Wilhelmy, S.A., I. Rivera-Duarte, and A.R. Flegal. 1996. Distribution of
colloidal trace metals in the San Francisco Bay estuary. Geochimica Cosmochimica Acta
60:4933-4944.

Schoellhamer, D.H. 1996a. Time series of trace element concentrations calculated from
time series of suspended solids concentrations and RMP water samples. RMP
Contribution #16. The San Francisco Estuary Regional Monitoring Program for Trace
Substances. United States Geological Survey. Sacramento, CA.

Schoellhamer, D.H. 1996b. Factors affecting suspended-solids concentrations in South
San Francisco Bay, California. Journal of Geophysical Research 101:12,087-12,095.

Schoellhamer, D.H., G.G. Shellenbarger, N.K. Ganju, J.A. Davis, and L.J. McKee. 2003.
Sediment dynamics drive contaminant dynamics. In: 2003 Pulse of the Estuary:
Monitoring and managing contamination in the San Francisco Estuary. SFEI
Contribution 74. San Francisco Estuary Institute. Oakland, CA.
http://www.sfei.org/rmp/pulse/pulse2003.pdf

Squire, S., G. Scelfo, J. Revenaugh, and A.R. Flegal. 2002. Decadal trends of silver and
lead contamination in San Francisco Bay surface waters. Environmental Science and
Technology 36:2379-2386.

Steding. D., C.E. Dunlap, and A.R. Flegal. 2000. New isotopic evidence for chronic lead
contamination in the San Francisco Bay estuary system: implications for the persistence

of past industrial lead emissions in the biosphere. Proceedings of the National Academy

of Sciences 97:11181-11186.

Thomas, M.A., C.H. Conaway, D.J. Steding, M. Marvin-DiPasquale, K.E. Abu-Saba, and
A.R. Flegal. 2002. Mercury contamination from historic mining in water and sediment,
Guadalupe River and San Francisco Bay, California. Geochemistry: Exploration,
Environment, Analysis 2:1-7.

2.12


http://www.sfei.org/rmp/pulse/pulse2003.pdf

RMP Annual Monitoring Results 2003

U.S. EPA. 1992. Water Quality Standards; Establishment of Numeric Criteria for Priority
Toxic Pollutants. 57 Federal Register 60848. December 22, 1992. U.S. Environmental
Protection Agency.

U.S. EPA. 1994a. Short-term methods for estimating the chronic toxicity of effluents and
receiving waters to marine and estuarine organisms. Second Edition. EPA-600-4-91-003.
U.S. Environmental Protection Agency. Environmental Monitoring Systems Laboratory.
Cincinnati, OH. 97:11181-11186

U.S. EPA. 1994b. Short-term methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. Third Edition. EPA-600-4-91-002. U.S.
Environmental Protection Agency. Environmental Monitoring Systems Laboratory.
Cincinnati, OH.

U.S. EPA. 1999. National recommended water quality criteria — correction. Office of
Water. EPA 822-7-99-001. U.S. Environmental Protection Agency.

U.S. EPA. 2000. Water Quality Standards; Establishment of Numeric Criteria for Priority

Toxic Pollutants for the State of California; Rule. Federal Register VVol. 65, No. 97, May
18, 2000. U.S. Environmental Protection Agency.

2.13



RMP Annual Monitoring Results 2003

Table 2.1. Water quality guidelines.

California Toxics Rule (CTR) water quality criteria (USEPA, 2000) are listed except where noted. Dissolved trace

element criteria are listed (except for mercury and selenium). Total trace element criteria (not shown) were
calculated using procedures specified in the CTR. Criteria for organic compounds are listed on a total basis

(dissolved + particulate). Bold and italicized concentrations are hardness dependent criteria and were calculated

using a hardness concentration of 100 mg/L. Units are pg/L for all concentrations.

Aquatic Life Human Health
(10'6 risk for carcinogens)
Parameter Fresh Water Salt Water Fresh Water  Salt & Fresh Water
1-hour 4-day 1-hour 4-day Water & Organisms Organisms only

Ag 3.4 ) 1.9 )
As 340 150 69.0 36.0
Cd 4.3 2.2 43.0 9.3
Cr VI 16.0 11.0 1100 50.0 .
Cu 13.4 9.0 4.8 3.1 1300
CuU (lower South Bay only) 10.8 6.9
Hg * 24 0.025 2.1 0.025 0.05 0.051
Ni 470 52.0 74.0 8.2 610 4600
Ni (lower South Bay only) 62.4 11.9
Pb 64.6 25 220 8.1
Se® 5.0 290 71.0
Zn 120 120 90.0 81.0
Alpha-HCH . . . . 0.0039 0.013
Acenaphthene . . . . 1200 2700
Anthracene . . . . 9600 110000
Benz(a)anthracene 0.0044 0.049
Benzo(a)pyrene 0.0044 0.049
Benzo(b)fluoranthene 0.0044 0.049
Benzo(k)fluoranthene 0.0044 0.049
Beta-HCH . . . . 0.014 0.046
Chlordane 24 0.0043 0.09 0.004 0.00057 0.00059
Chlorpyrifos © 0.083 0.041 0.011 0.0056 . .
Chrysene 0.0044 0.049
Diazinon® . . . . . 0.04
Dibenz(a,h)anthracene . . . . 0.0044 0.049
Dieldrin 0.24 0.056 0.71 0.0019 0.00014 0.00014
Endrin 0.086 0.036 0.037 0.0023 0.76 0.81
Fluoranthene . . . . 300 370
Fluorene . . . . 1300 14000
Gamma-HCH 0.095 0.08 0.16 . 0.019 0.063
Heptachlor 0.52 0.0038 0.053 0.0036 0.00021 0.00021
Heptachlor Epoxide 0.52 0.0038 0.053 0.0036 0.0001 0.00011
Hexachlorobenzene 0.00075 0.00077
Indeno(1,2,3-cd)pyrene 0.0044 0.049
p,p-DDD 0.00083 0.00084
p,p'-DDE . . . . 0.00059 0.00059
p,p-DDT 1.1 0.001 0.13 0.001 0.00059 0.00059
Pyrene . . . . 960 11000
Mirex © 0.001 0.001 . .
Total PAHs® . . . 0.031 0.031
Total PCBs 0.014 . 0.03 0.00017 0.00017

A Mercury guidelines are from the Basin Plan (SFBRWQB, 1995) and are for total recoverable mercury. The Lower South Bay region is
compared to the Human Health (organisms only) mercury guideline of 0.051 pg/L.

B Selenium values are region-specific criteria as outlined in the National Toxics Rule (USEPA, 1992) and are for total recoverable selenium.
€ Chlorpyrifos and mirex criteria from USEPA (1999).

P Diazinon guideline is from California Department of Fish and Game (Menconi and Fox, 1994).

ETotal PAH guideline is from the footnote in the Basin Plan, 1995 (SFBRWQB, 1995). However the current objective is 15 pg/L.
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Table 2.2. Statistical comparisons of mean dissolved contaminant concentrations

among regions and between years, 2002-2003.
Significant comparisons shown in bold. * indicates data were log transformed.

Z-test Statistic

Comparison Ag As* Cd* Cu Hg* Ni* Pb*

CBvs LSB 1.05 -1474 -059 -12.79 -4.27 -14.31 -9.10
CBvs SB -0.38 -10.62 -151 -587 -4.55 -7.13 -2.12
CB vs SPB 1.03 -2.85 151 -2.60 1.15 -3.86

CBvs SU 7.50 -1.03 8.61 -2.59 0.14 0.22 1.83
LSB vs SB -1.82 6.76 -1.77 9.34 1.56 8.95 4.18
LSB vs SPB 0.31 1238 2.89 16.09 4.43 13.50 NA

LSB vs SU 10.82 14.82 1342 17.33 3.83 13.80 8.64
SB vs SPB 1.47 7.73 3.73 5.48 4.23 4.55 NA

SB vs SU 10.22 1053 13.35 6.04 3.45 6.94 2.82
SPB vs SU 5.13 2.00 7.84 0.19 -0.85 3.85 -2.53
2002 vs 2003 0.54 0.42 5.53 -1.29 6.86 0.76 2.33

Se*
-5.58
-1.70
-0.27
-0.77

5.66
5.60
5.84

1.50
1.23

-0.51

3.40

Zn*
-3.62
-0.68
0.51
3.65

3.04
4.38
7.02

1.28
4.49

4.10

3.02

PAHs
-0.13
3.33
-1.02
0.59

3.43
-0.93
0.67

-3.27
-1.69

1.30

2.06

PCBs*
-3.81
-0.02

1.19
6.22

3.49
3.35
8.23

1.15
5.83

2.93

1.01

Abbreviations: CB = Central Bay, LSB = Lower South Bay, SB = South Bay, SPB = San Pablo Bay, and SU = Suisun Bay

Table 2.3. Statistical comparisons of mean total contaminant concentrations among

regions and between years, 2002-2003.
Significant comparisons shown in bold. All parameters were log transformed.
Z-test Statistic

Comparison Ag As Cd Cu Hg Ni Pb
CBvsLSB -1.45 -10.57 -0.67 -6.23 -1.28 -4.67 -1.33
CBvs SB -059 -5.89 -115 -348 1.12 -1.25 1.49
CB vs SPB -1.82 -262 -054 -342 -2.14 -2.88 -2.11
CBvs SU 3.08 -3.52 252 -736 -230 -6.08 -3.43
LSB vs SB 131 7.30 -0.57 537 190 5.19 2.61
LSB vs SPB -0.26 3.07 -0.11 -0.36 -1.42 -0.36 -1.19
LSB vs SU 3.11 9.02 3.40 0.06 0.05 -0.29 -0.89
SB vs SPB -1.72 0.22 020 -222 -241 -2.58 NA
SBvs SU 7.27 2.87 392 -974 -463 -9.59 -10.51
SPBvs SU 3.56 0.86 250 040 156 0.25 0.84
2002 vs 2003 -0.39  -0.15 6.63 -0.03 1.18 0.59 -0.08

Se
-1.95
0.55
1.21
0.49

4.74
5.30
4.03

1.93
-0.08

-1.48

2.05

Zn
-2.45
0.80
-2.43
-5.78

3.98
-1.01
-2.27

-2.98
-14.78

0.00

-0.12

PAHs
-2.19
1.00
-0.33
1.65

4.72
1.69
5.29

-1.35
1.23

1.95

0.56

PCBs
-2.58
1.50
1.29
6.14

4.82
3.40
9.63

0.27
5.81

3.52

0.23

Abbreviations: CB = Central Bay, LSB = Lower South Bay, SB = South Bay, SPB = San Pablo Bay, and SU = Suisun Bay

2.15



RMP Annual Monitoring Results 2003

Table 2.4. Statistical comparison of CDF results for dissolved contaminant
concentrations among regions and between years, 2002-2003.
Significant comparisons shown in bold.

Roa-Scott Test p value

Comparison Ag As Cd Cu Hg Ni Pb Se Zn PAHs PCBs
CB vs LSB 0.03 0.00 0.39 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.01
CB vs SB 0.00 0.00 0.75 0.00 0.00 0.00 0.03 0.00 0.41 0.05 0.42
CB vs SPB 0.70 0.12 0.20 0.00 0.13 0.00 NA 0.80 0.79 0.79 0.00
CB vs SU 0.00 0.77 0.00 0.00 0.04 0.76 0.21 0.22 0.01 0.05 0.00

LSB vs SB 0.06 0.00 0.13 0.00 0.07 0.00 0.00 0.00 0.02 0.00 0.00
LSB vs SPB 0.07 0.00 0.02 0.00 0.00 0.00 NA 0.00 0.00 0.80 0.01
LSB vs SU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.00

SB vs SPB 0.01 0.00 0.04 0.00 0.00 0.00 NA 0.23 0.04 0.00 0.00
SB vs SU 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.61 0.00 0.20 0.00

SPB vs SU 0.00 0.75 0.00 0.43 0.76 0.00 NA 0.54 0.00 0.79 0.01

2002 vs 2003 0.02 0.89 0.00 0.37 0.00 0.30 0.15 0.00 0.05 0.01 0.21

Abbreviations: CB = Central Bay, LSB = Lower South Bay, SB = South Bay, SPB = SanPablo Bay, and SU = Suisun Bay.

Table 2.5. Statistical comparison of CDF results for total contaminant concentrations
among regions and between years, 2002-2003. Significant comparisons shown in bold.
Roa-Scott Test p value

Comparison Ag As Cd Cu Hg Ni Pb Se Zn PAHs PCBs
CB vs LSB 0.25 0.00 0.26 0.00 0.74 0.02 0.20 0.01 0.14 0.23 0.14
CB vs SB 0.56 0.00 0.27 0.00 0.03 0.18 0.01 0.78 0.01 0.17 0.53
CB vs SPB 0.35 0.09 0.54 0.09 0.14 0.09 0.05 0.18 0.09 0.49 0.66
CB vs SU 0.04 0.01 0.11 0.00 0.12 0.01 0.00 0.22 0.00 0.18 0.00
LSB vs SB 0.32 0.00 0.54 0.00 0.52 0.00 0.00 0.00 0.00 0.00 0.00
LSB vs SPB 0.11 0.00 0.93 0.00 0.12 0.00 0.08 0.00 0.07 0.80 0.01
LSB vs SU 0.00 0.00 NA 0.78 0.02 0.06 0.00 0.00 0.00 0.00 0.00
SB vs SPB 0.00 0.41 0.74 0.00 0.00 0.00 0.00 0.04 0.00 0.01 0.76
SB vs SU 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.21 0.00 0.14 0.00
SPB vs SU 0.00 0.05 0.17 0.00 0.01 0.05 0.00 0.11 0.00 0.04 0.00

2002 vs 2003 0.07 0.14 0.00 0.52 0.98 0.66 0.09 0.07 0.67 0.56 0.65
Abbreviations: CB = Central Bay, LSB = Lower South Bay, SB = South Bay, SPB = SanPablo Bay, and SU = Suisun Bay.
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Table 2.6. Summary of trace organic and trace element contaminants that were above
water quality guidelines.

Only compounds that were above guidelines are listed. Note: only one of the regulatory dissolved trace elements were
above guidelines (BA30 in the South Bay region). dot = above guideline. s = compounds generally comprising a
significant portion of the sum were not quantifiable; therefore, the sum was not calculated. Units are pg/L.

SB019W  South Bay
Lower South Bay LSB0O07W Lower South Bay
LSB0O08W Lower South Bay
LSBO09W Lower South Bay
LSBO10W Lower South Bay
LSB011W Lower South Bay l
A. The guidelines used for these comparisons varied by site. The sites within estuarine regions were compared

to the lower of the hardness dependent fresh or saltwater guideline and/or the Lower South Bay has a different
site-specific objective.
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Rivers BG20 Sacramento River
BG30 San Joaquin River
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CB008W Central Bay [
South Bay BA30 Dumbarton Bridge l l l
SB011W  South Bay l
SB012W  South Bay S
SB013W  South Bay l
SB014W  South Bay l
SB015W  South Bay l
SB016W  South Bay l
SB017W  South Bay l
SB018W  South Bay S
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