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Appendix A
Description of Methods

Water Sampling

One of the objectives of the RMP is to evaluate if
water quality objectives are met at sampled
stations. Therefore, the sampling and analysis
methods must be able to detect, and wherever
possible quantify, substances below these levels. In
order to attain the low detection levels used in the
RMP (see Appendix B), ultra-clean sampling
methods are used in all sampling procedures

(Flegal and Stukas, 1987; EPA Method 1669, 1995).

Water samples are collected approximately
one meter below the water surface using
peristaltic and gear-driven pumps. The sampling
ports for both the organic chemistry and trace
element samplers are attached to aluminum poles
that are oriented up-current from the vessel and
upwind from equipment and personnel. The vessel
is anchored and the engines turned off. Total (or
near-total) and dissolved fractions of Estuary
water are measured for trace elements.
Particulate and dissolved fractions are measured
for trace organics, and totals are calculated.

The RMP used the polyurethane foam plug
sampler to collect water for trace organics analyses
during the first four years of the Program
(Risebrough et al., 1976; de Lappe et al., 1980;
1983) and began to phase in a new, modified,
commercially available resin extraction sampler in
1996, beginning with side-by-side comparisons of
both sampling systems. XAD resins have been used
throughout the world to measure synthetic organic
contaminants in both water and air (Infante et al.,
1993). The sampler comparisons were continued in
1997, and results from both years are presented in
Appendix D. Beginning with the 1997 monitoring
year, the custom-manufactured AXYS system
(AXYS Environmental Systems, Ltd., Sidney, B.C.)
has been used to collect all RMP water samples for
analysis of trace organic pollutants. It consists of a
constant-flow, gear-driven positive displacement
pump, Y/, inch Teflon® tubing, 1 um glass fiber
cartridge particulate filter, and two parallel Teflon®

columns filled with XAD-2 resin with a particle size
range of 300-900 pum. Aberlite XAD-2 resin is a
macroreticular, styrene-divinylbenzene copolymer,
nonionic bead. Each bead is an agglomeration of
microspheres. This spong-like structure offers
excellent physical and chemical stability. The
discrete pores allow rapid mass transfer of
analytes, and the mesh size ensures very little, if
any, back pressure during use. The hydrophobic
chemical nature of the resin leads to excellent
capability of concentrating hydrophobic
contaminants.

The sample water is first passed through a
coarse screen as it moves into the Teflon® intake
line to remove large particles that may interfere
with sample collection; particles greater than
140 um are removed as the sample water passes
through the inline pre-filter. The water then passes
through the pump head and through a pressure
gauge, before it goes through one of two parallel
four-inch diameter wound glass fiber filters (1 pm).
Using two filters allows a quick change to the
second filter if the first filter becomes clogged,
without interrupting sample collection. Material
retained on the glass fiber filter (or filters) becomes
the particulate fraction. After passing through the
filter, the water is split and routed through two
Teflon® columns, packed with 85 mL of XAD-2
resin. Two filters are used simultaneously to
increase the flow to approximately 1.3 L/min. The
compounds which are adsorbed to the XAD resin
are classified as the dissolved fraction. Lastly, the
water passes through a flow meter and out the exit
tube where the extracted water volume is verified
with 20 L carbouys.

Field blanks are taken for both the resin
columns and the glass fiber filters. The two
column field blanks are collected by leaving both
ends of a column open while the filled sample
columns are being loaded into the sampler.
Similarly, the two glass fiber filter field blanks are
collected by exposing a filter to the air while
loading the sample filters into the cartridges. The
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blanks receive the same analytical treatment in
the laboratory as the field samples.

For trace metals, water samples are collected
using a peristaltic pump system equipped with C-
Flex tubing in the pump head. Sample aliquoting
is conducted on deck on the windward side of the
ship to minimize contamination from shipboard
sources (Flegal and Stukas, 1987). Filtered water
samples are obtained by placing an acid-cleaned
polypropylene filter cartridge (Micron
Separations, Inc., 0.45 um pore size) on the outlet
of the pumping system. Unfiltered water samples
are pumped directly into acid-cleaned containers.
Prior to collecting water, several liters of water are
pumped through the system, and sample bottles
are rinsed five times before filling. The bottles are
always handled with polyethylene-gloved “clean
hands”. The sample tubing and fittings are acid-
cleaned polyethylene or Teflon®, and the inlets and
outlets are kept covered except during actual
sampling. Samples are acidified within two weeks
in a class 100 trace metal laboratory, except for
chromium samples, which are acidified and
extracted within a hour of collection.

Samples for conventional water quality
parameters are collected using the same apparatus
as for trace metals; however, containers are only
rinsed three times, and the “clean hands”
procedure is unnecessary.

Water samples are collected for toxicity tests
using the same pumping apparatus as for the
collection of the trace organic samples, but are not
filtered. Five gallons of water are collected and
placed in ice chests for transfer at the end of each
cruise day to the testing laboratory. Two field
blanks are collected each cruise by filtering
(0.45 pm) water known to be non-toxic from the
Bodega Marine Laboratory.

Sediment Sampling

Sediment sampling is conducted using a Young-
modified van Veen grab with a surface area of

0.1 m2. The grab is made of stainless steel and the
jaws and doors are coated with Dykon® (formerly
known as Kynar®) to achieve chemical inertness.
All scoops, buckets, and stirrers used to collect and
homogenize sediments are also constructed of

Teflon® or stainless steel coated with Dykon®.
Sediment sampling equipment is thoroughly
cleaned prior to each sampling event. In order to
further minimize sample contamination, gloves
are worn by personnel handling the sample.

A sub-core of sediment is removed for
measurement of porewater ammonia. Then, the
top 5 cm of sediment is scooped from each of two
replicate grabs and mixed in a Dykon®-coated
bucket to provide a single composite sample for
each station. Between sample grabs, the
compositing bucket is covered with aluminum foil
to prevent airborne contamination. After two
sediment samples have been placed into the
compositing bucket, the bucket is taken into the
ship’s cabin and thoroughly mixed to obtain a
uniform, homogeneous mixture. Aliquots are
subsequently split for each analytical laboratory,
for archive samples, and for sediment toxicity
tests. The quality of grab samples is ensured by
requiring each sample to satisfy criteria
concerning depth of penetration and disturbance
of the sediment within the grab.

Benthic Infauna

Benthic infauna samples are comprised of
primarily sedentary invertebrate organisms that
burrow in or live on the surface of sediments. One
sample is taken at each of the nine RMP sediment
stations with a Ponar grab sampler. Lead weights
are added to or removed from the outside of the
grab as appropriate to the sediment type in order
to control depth of penetration. Incomplete closure
of the grab results in rejection of the sample. The
retrieved grab is placed on a stand designed with
a stainless steel funnel directed to a sample
bucket. Once the grab has passed acceptance
criteria (complete closure, no evidence of sediment
washout through the doors, even distribution of
sediment in the grab, minimum disturbance of the
sediment surface, and minimum overall sediment
depth appropriate for the sediment type), the grab
jaws are opened, and the sediment is dumped into
a five-gallon plastic bucket. The sample is then
moved to a wash table for sieving through two
screens stacked on top of each other. The top
screen has a 1 mm mesh size, and the smaller



screen retains animals in its 0.5 mm mesh. The
material retained in each screen is gently washed
into separate, labeled sample jars. A wash bottle
with seawater is used to rinse any material on the
inside screen frame and canning funnel into the
sample jar. Any organisms remaining on the
screens are carefully picked off with forceps and
placed in the appropriate sample jars. Jars are
taken to the formalin station where seawater is
decanted from the sample jars with 0.25 mm
Nitex mesh. Relcant (isotonic MgCl,) is added to
the sample through the mesh to a level
approximately one third higher than the sample
level. The sample is allowed to sit in the relaxant
for 15 to 30 minutes, the relaxant is decanted, and
10% buffered formalin is added to the sample
through the screen lid. As a final step, two to three
drops of stain (rose bengal solution) are added to
the sample for ease of organism identification.

Bivalve Bioaccumulation
Sampling

Generally, bivalves are collected from
uncontaminated sites and transplanted to fifteen
stations in the Estuary during the wet season
(February through May) and the dry season (June
through September). Contaminant concentrations
in the animals’ tissues and the animals’ biological
condition (expressed as the ratio of dry weight and
shell cavity volume) are measured before
deployment (referred to as time zero or background
samples) and at the end of the 90-100 day
deployment period. Since the RMP sites encompass
a range of salinities, three species of bivalves are
used, according to the expected salinities in each
area and the known tolerances of the organisms.
The mussel (Mytilus californianus) is collected
from Bodega Head and stored in running seawater
at the Bodega Marine Laboratory until deployment
at the stations west of Carquinez Strait, which are
expected to have the highest salinities. Mytilus
californianus will survive exposure to salinities as
low as 5 ppt (Bayne, 1976). Oysters (Crassostrea
gigas) are obtained from Tomales Bay Oyster
Company (Marshall, California) and deployed at
moderate-salinity sites closest to Carquinez Strait
and in the extreme South Bay. Crassostrea gigas
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tolerates salinities as low as 2 ppt. In 1997, the
freshwater clam Corbicula fluminea was collected
from Putah Creek for the wet-season deployment
and moved to the University of California, Davis
(UCD) for depuration and deployed at sites with
the lowest salinities. Corbicula fluminea tolerates
salinities from O ppt to perhaps 10 ppt (Foe and
Knight, 1986). Clams were collected from the San
Joaquin River for dry-season deployment. The
effects of high, short-term flows of freshwater on
the transplanted bivalves west of Carquinez Strait
are minimized by deploying the bivalves near the
bottom where density gradients tend to maintain
higher salinities. All bivalves are kept on ice after
collection and deployed within 24-48 hours.

Because of the unavailability of clams at Lake
Isabella, the RMP’s traditional reference site,
clams were collected from Putah Creek and the
San Joaquin River and conditioned at a pond fed
by Davis well water and located at the UCD
Institute of Ecology. Additionally, the condition of
animals from the control sites at UCD (Corbicula
fluminea), Bodega Head (Mytilus californianus),
and Tomales Bay (Crassostrea gigas) was
determined at the end of each deployment period
in order to sort out Estuary effects from natural
factors affecting bivalve condition. Survival during
deployment was also measured. Composites of
tissue were made from 40-60 individual bivalves
from each site before and after deployment for
analyses of trace contaminants.

Within each species, animals of approximately
the same size are used. Mussels are between 49—
81 mm shell length, oysters are between 71-149
mm, and clams are 25-36 mm. One-hundred-fifty
oysters and 160 mussels and clams are randomly
allocated for deployment at the appropriate sites,
with the same number being used as travel blank
(time zero) samples for analysis of tissue and
condition before deployment. At each site, oysters
are divided among five nylon mesh bags, and
mussels and clams are divided among four nylon
mesh bags.

Moorings are associated with pilings or other
permanent structures. Mooring installation,
bivalve deployment, maintenance, and retrieval
are all accomplished by SCUBA divers. The
deployed samples are checked approximately half-
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way through the 90-day deployment period to
ensure consistent exposure. Moorings and nylon
bags are checked for damage and repaired, and
fouling organisms are removed.

Upon retrieval, the bags of bivalves are placed
into polyethylene bags and taken to the surface.
On the vessel, the number of dead organisms are
noted. Twenty percent of the live organisms are
allocated for condition measurement, and the
remainder are equally split for analyses of trace
metal and organic compounds. Bivalves used for
trace organic analyses are rinsed with reagent
grade water to remove extraneous material,
shucked using a stainless steel knife (acid-rinsed),
and homogenized (until liquefied) in a combusted
mason jar using a Tissumizer or Polytron blender.
Bivalves used in trace element analyses are
shucked with stainless steel knives, gonads are
removed, and remaining tissue is rinsed with
ultrapure water and placed in acid cleaned, plastic
coated, glass jars. The sample is then homogenized
(until liquefied) using a Brinkmann homogenizer
equipped with a titanium blade.

Based on findings by Stephenson (1992)
during the RMP Pilot Program, bivalve guts are
not depurated before homogenization for tissue
analyses, although gonads are removed from
organisms for trace metal analyses. Stephenson
(1992) found that, with the exception of lead and
selenium, no significant differences exist in trace
metal concentrations between mussels depurated
for 48 hours in clean Granite Canyon seawater
before homogenization and undepurated mussels.
However, sediment in bivalve guts may contribute
to the total tissue contaminant concentration.

For a more detailed description of field
methods, see RMP News, Volume 4, Issue 2 (Gold
and Bell, 1998).

Analytical Methods

Conventional Water Quality
Parameters

Samples for dissolved nutrients are analyzed using
the Lachat QuikChem 800 System Nutrient
Autoanalyzer (Ranger and Diamond, Lachat
Instruments, 1994). The QuickChem methods used

are: 31-114-27-1 for silicates, 31-107-06-1 for
ammonia, 31-107-04-1 for nitrate/nitrite, and 31-
115-01-3 for phosphate. Chlorophyll and
phaeophytin are measured using a fluorometric
technique with filtered material from 200 mL
samples (Parsons et al., 1984). Shipboard
measurements for temperature, salinity, pH, and
dissolved oxygen content are made using a hand-
held Solomat 520 C multi-functional chemistry
and water quality monitor. Dissolved organic
carbon (DOC) is measured using high-temperature
catalytic oxidation with a platinum catalyst
(Fitzwater and Martin, 1993). Total suspended
sediments (TSS) are determined using method
2540D in Standard Methods for the Examination
of Water and Wastewater (Greenberg et al., 1992).

A Sea-Bird SBE19 Conductivity, Temperature,
and Depth probe (CTD) is used to measure water
guality parameters at depths throughout the
water column. CTD casts are taken at each site
during water and sediment sampling. At each site,
the CTD is lowered to approximately one meter
below the water surface and allowed to equilibrate
to ambient temperature for 3 minutes. The CTD is
then lowered to the bottom at approximately 0.15
meters per second, and raised. Only data from the
down cast are kept. Data are downloaded onboard
the ship, and processed in the laboratory using
software supplied by Sea-Bird.

The CTD measures temperature, conductivity,
pressure, dissolved oxygen, and backscatter at a
sampling rate of two scans per second. These data
are edited and averaged into 0.25 m depth bins
during processing. Also during processing, salinity
(based on conductivity measurements), oxygen,
time, and depth (based on pressure) are calculated.
Although the CTD data are not detailed in this
report, SFEI maintains these data in its database.

Trace Elements

In water, total and dissolved (0.45 um filtered)
concentrations of mercury, arsenic, selenium,
chromium, copper, nickel, lead, silver, and zinc are
measured. Mercury, arsenic, and selenium
samples are obtained from the same field sample.
The mercury sub-samples are photo-oxidated
with the addition of bromium chloride, and



guantified using a cold-vapor atomic fluorescence
technique. Arsenic and selenium are analyzed by
hydride-generation atomic absorption with
cryogenic trap preconcentration based on a
method described in Liang et al. (1994) and
Cercelius et al. (1986).

Chromium samples are collected separately.
The suspended particulates undergo hydrofluoric
acid digestion, and the dissolved chromium is co-
precipitated with a ferrous hydroxide scavenger
(Cranston and Murray, 1978). Chromium is
guantified by graphite furnace atomic absorption
spectrometry (GFAAS).

The remaining trace elements in water are
measured using the APDC/DDDC organic
extraction and preconcentration method (Bruland
et al., 1985; Flegal et al., 1991) and then
guantified by GFAAS.

Results for cadmium, chromium, copper, nickel,
lead, silver, and zinc are reported by the laboratory
in weight/weight units (ug/kg). For use in this
report, those values are reported as pg/L, without
taking account of the difference in density between
Estuary water and distilled water. This difference
was not taken into account because it is much less
than the precision of the data, which was on the
order of 10%. In some instances, dissolved metal
concentrations are reported as higher than total
(dissolved + particulate) metal concentrations.
This is due to expected analytical variation in the
methods of analysis, particularly at concentrations
near the detection limits. Such results should be
interpreted as no difference between dissolved and
total concentrations, or that the total fraction of
metals is in the dissolved phase.

Sediments are digested with aqua regia to
obtain “near-total” concentrations of aluminum,
silver, cadmium, chromium, copper, iron,
manganese, nickel, lead, and zinc (Flegal et al.,
1981). The metals are quantified by inductively
coupled plasma atomic emission spectrometry
(ICP-AES) or by ICP-MS. The method chosen for
RMP sediment analysis is comparable to standard
EPA procedures (Tetra Tech, 1986), but does not
decompose the silicate matrix of the sediment.
Because of this, any element tightly bound as a
naturally occurring silicate may not be fully
recovered.
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Bivalve tissue samples are digested with aqua
regia to obtain near-total concentrations of trace
elements similar to techniques used in the
California State Mussel Watch Program (e.g.,
Flegal et al., 1981; Smith et al., 1986) and
consistent with the RMP Pilot Program
(Stephenson, 1992). The trace metals are quantified
by ICP-AES or ICP-MS. Hydride generation
coupled with atomic absorption spectroscopy is
used to quantify arsenic. Mercury is quantified
using a cold-vapor atomic fluorescence technique,
and selenium using the methods of Cutter (1986).
Butyltins are measured following NOAA Status
and Trends Mussel Watch Project methods
described in NOAA Technical Memorandum NOS/
ORCA/CMBAD71 vol. IV (NOAA, 1993). This
technique involves extracting the sample with
hexane and the chelating agent tropolone and
measuring the butyltin residues by capillary gas
chromatography. Concentrations are expressed in
total tin per gram of tissue dry weight.

Trace Organics

For water samples, each of the two resin columns
(each sample is contained in two parallel resin
columns) and filters containing the particulate
fraction are spiked with extraction surrogates. In
1997, electron capture detector (ECD) surrogates
consisted of PCB 103 and PCB 207 for the first
fraction, and pentachloronitorobenzene for
fractions 2 and 3. The mass spectral detector
(MSD) surrogate consisted of deutereated
acenaphthalene. The XAD columns are eluted in
reverse with methanol and methylene chloride in a
method similar to the filter cartridges. The
separate extracts are then combined and separated
into three fractions. Extraction methods are based
upon standard EPA and AXYS extraction protocols.
The extracts are subjected to Florisil column
chromatography resulting in three fractions, a
PCB/aliphatic, a pesticide/aromatic fraction, and a
polar third fraction, which contains diazinon and
other polar pesticides. Chlorinated hydrocarbons
(CH) are analyzed on a Hewlett Packard 6890
capillary gas chromatograph utilizing electron
capture detectors (GC/ECD). A single 2 pL splitless
injection is directed onto two 60 m x 0.25 mm
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columns of different polarity (DB-17 and DB-5)
using a y-splitter to provide two-dimensional
confirmation of each analyte. The quantitation
internal standards utilized for the CH analysis are
dibromo-octafluorobiphenyl (DOB) for fractions 1
and 3, and DOB or PCB 209 for Fraction 2. Analyte
concentrations are corrected for surrogate losses
prior to reporting. PAHs are quantified in the F-2
fraction by analysis on a Hewlett-Packard 6890
capillary gas chromatograph equipped with a
5971A mass spectral detector (GC/MS). A 2 uL
splitless injection is chromatographed on a DB-5
column and analyzed in a selected ion monitoring
(SIM) mode. The quantitation internal standard
utilized for the PAH analysis when samples are at
100 pL is hexamethyl benzene (HMB). Dibromo-
octafluorobiphenyl is used as an internal standard
for diazinon.

Sediment samples are analyzed based on the
methods followed by NOAA's Status and Trends
Program. Samples are extracted according to EPA
Method 3545 (acclerated solvent extraction) using
elevated temperature (100°C) and pressure
(1500-2000 pso) to achieve analyte recoveries
equivalent to those from Soxhlet extraction, using
less solvent and taking significantly less time.
This extraction procedure is applicable to the
extraction of all compounds of interest to the RMP.
Surrogate standards are added prior to extraction
to account for methodological analyte losses. ECD
surrogates consist of DOB, PCB 103, and PCB
198. The extract is concentrated and purified
using a combined silica/alumina column
purification to remove matrix interferences.
Internal standard solutions are tetrachloro-m-
xylene (TCMX) and dibutyl chlorendate (DBC).
Chlorinated hydrocarbons are quantified in
sediment extracts via high-resolution capillary
gas chromatography using GC/ECD. Dual-column
confirmation on 30-m long, 0.25-mm internal
diameter fused silica capillary columns with DB-5
and DB-17 bonded phase is conducted.

Tissue samples are homogenized and
macerated, and the eluate is dried with sodium
sulfate, concentrated, and purified using a
combination of EPA Method 3611 alumina column
purification and EPA Method 3630 silica gel
purification to remove matrix interferences. PAHs

and their alkylated homologues in both sediment
and tissue extracts are quantified by GC/MS in
the SIM with a temperature-programmable gas
chromatograph with a 30-m long, 0.32-mm
internal diameter fused silica capillary column
with DB-5MS bonded phase. Surrogates for PAHs
consisted of naphthalene-d8, acenaphthene-d10,
phenanthrene-d10, chrysene-d12, and perylene-
d12. In 1997, PCBs in tissue were quantified
according to EPA Method 1668 (isotope dilution
techniques) using high-resolution gas GC/MS.
Pesticides in tissue were quantified via high-
resolution capillary gas chromatography using
GC/ECD. Dual-column confirmation on 30-m long,
0.25-mm internal diameter fused silica capillary
columns with DB-5 and DB-17 bonded phase was
conducted on tissue samples also.

Aquatic Bioassays

Water column toxicity is evaluated using a 48-hour
bivalve embryo development test and a seven-day
growth test using the estuarine mysid Mysidopsis
bahia. The bivalve embryo development test is
performed according to ASTM standard method E
724-89 (ASTM, 1991). The mysid test is based on
EPA test method 1007. Larval Mytilus spp. are
used in both sampling periods. The mysid growth
and survival test consists of an exposure of 7-day
old Mysidopsis bahia juveniles to different
concentrations of Estuary water in a static system
during the period of egg development and is used
during both sampling periods. Appropriate salinity
adjustments are made for Estuary water from
sampling stations with salinities below the test
species’ optimal ranges. Reference toxicant tests
with copper chloride and potassium dichromate are
performed for the bivalve and mysid tests,
respectively. These tests are used to determine if
the responses of the test organisms are relatively
consistent over time.

The salinities of the ambient samples and the
control/diluent (Evian spring water) are adjusted
to 5 ppt using artificial sea salts (Tropic Marin).
The test concentrations are 100%, 50%, and
control, each with eight replicates, and with 20
larvae per replicate. Waste, dead larvae, excess
food, and 80% of the test water are siphoned from



the test chambers daily, and general water
chemistry parameters of dissolved oxygen, pH,
and salinity are recorded before and after each
water change.

Sediment Quality Characteristics

Sediment size fractions are determined with a
grain-size analyzer based on x-ray transmission
(Sedigraph 5100). Total organic carbon is
analyzed according to the standard method for
the Coulometrics CM 150 Analyzer made by UIC,
Inc. This method involves measurements of
transmitted light through a cell. The amount of
transmitted light is related to the amount of
carbon dioxide evolved from a combusted sample.
Spectrophotometric analyses of sulfides in
sediment porewater are performed using a
method adapted from Fonselius (1985) with
variations from Standard Methods (APHA, 1985).

Sediment Bioassays

The RMP uses two sediment bioassays: a ten-day
acute mortality test using the estuarine amphipod
Eohaustorius estuarius exposed to whole sediment
using ASTM method E 1367 (ASTM, 1992), and a
sediment elutriate test where larval bivalves are
exposed to the material dissolved from whole
sediment in a water extract using ASTM method
E 724-89 (ASTM, 1991). Elutriate solutions are
prepared by adding 100 g of sediment to 400 mL
of Granite Canyon seawater, shaken for 10
seconds, allowed to settle for 24 hours, and
carefully decanted (EPA and COE, 1977; Tetra
Tech, 1986). Larval mussels (Mytilus spp.) are
used in both sampling periods, with percent
normally developed larvae as the measurement
endpoint.

Bivalve Condition and Survival

The condition of bivalves is a measure of their
general health following exposure to Estuary
water for 90-100 days. Measurements are made on
subsamples of specimens before deployment and
on the deployed specimens following exposure. Dry
weight (without the shell) and the volume of the
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shell cavity of each bivalve is measured. Bivalve
tissue is removed from the specimens and dried at
60°C in an oven for 48 hours before weighing. Shell
cavity volume is calculated by subtracting shell
volume of water displaced by a whole live bivalve
less the volume of water displaced by the shell
alone. The condition index is calculated by taking
the ratio of tissue dry weight and the shell cavity
volume.

References

APHA. 1985. Standard Methods for the
Examination of Water and Wastewater. 16th
Edition. American Public Health Association,
Washington, DC. 1268 p.

ASTM. 1991. Designation E 724-89: Standard
guide for conducting static acute toxicity tests
starting with embryos of four species of
saltwater bivalve molluscs. Volume 11.04.
American Society for Testing and Materials,
Philadelphia, PA.

ASTM. 1992. Designation E 1367: Standard guide
for conducting 10-day static sediment toxicity
tests with marine and estuarine amphipods.
Volume 11.04. American Society for Testing
and Materials, Philadelphia, PA.

Bayne, B.L. 1976. Marine Mussels: Their Ecology
and Physiology. Cambridge University Press,
Cambridge. 506 p.

Bruland, K.W., K.H. Coale, and L. Mart. 1985.
Analysis of seawater for dissolved cadmium,
copper, and lead: An intercomparison of
voltametric and atomic absorption methods.
Marine Chemistry 17:285-300.

Cercelius, E.A., N.S. Bloom, C.E. Cowan, and E.A.
Jeane. 1986. Speciation of Selenium and
Arsenic in Natural Waters and Sediments,
Volume 2: Arsenic Speciation. EPRI.

Cranston, R.E. and J.W. Murray. 1978. The
determination of chromium species in natural
waters. Analytica Chimica Acta 99:275-282.

Cutter, G.A. 1986. Speciation of selenium and
arsenic in natural waters and sediments.
Volume 1: Selenium Speciation. EPRI. EA-
4641. Research project 2020-1.

de Lappe, B.W., R.W. Risebrough, A.M. Springer,
T.T. Schmidt, J.C. Shropshire, E.F. Letterman,

A-9



Regional Monitoring Program 1997 Annual Report

and J. Payne. 1980. The sampling and
measurement of hydrocarbons in natural
waters. In Hydrocarbons and Halogenated
Hydrocarbons in the Aquatic Environment,
B.K. Afghan and D. Mackay, eds. Plenum
Press, NY, pp. 29-68.

de Lappe, B.W., R.W. Risebrough, and W. Walker
11.1983. A large-volume sampling assembly
for the determination of synthetic organic and
petroleum compounds in the dissolved and
aprtculate phases of seawater. Can. J. Fish
Agquat. Sci. 40(2):322—-336.

EPA. 1995. Method 1669: Sampling ambient water
for trace metals at EPA water quality criteria
levels. EPA 821-R-95-034, United States
Environmental Protection Agency;,
Washington, DC.

EPA and COE. 1977. Technical committee on
criteria for dredged and fill material,
ecological evaluation of proposed discharge of
dredge material into ocean waters;
implementation manual of Section 103 of
Public Law 92-532 (Marine Protection and
Sanctuaries Act 1972), July 1977 (2nd printing
April 1978). US Environmental Protection
Agency; Environmental Effects Laboratory,
U.S. Army Corps of Engineers, Waterways
Experiment Station, Vicksburg, Ml.

Fitzwater, S.E. and J.M. Martin. 1993. Notes on the
JGOFS North Atlantic bloom experiment—
dissolved organic carbon intercomparison.
Marine Chemistry 41:179-185.

Flegal, A.R. and V.J. Stukas. 1987. Accuracy and
precision of lead isotopic composition
measurements in sea water. Marine
Chemistry 22:163-177.

Flegal, A.R., L.S. Cutter, and J.H. Martin. 1981. A
study of the chemistry of marine sediments and
wastewater sludge. Final Report to California
State Water Resources Control Board.

Flegal, A.R., G.E. Smith, G.A. Gill, S. Sanudo-
Wilhelmy, and L.C.D. Anderson. 1991.
Dissolved trace element cycles in the San
Francisco Bay Estuary. Marine Chemistry
36:329-363.

Foe, C. and A. Knight. 1986. A method for
evaluating the sublethal impact of stress
employing Corbicula fluminea. American

A-10

Malacological Bulletin, Special Edition No. 2:
133-142.

Fonselius, S.H. 1985. Determination of hydrogen
sulfide. In Methods of Seawater Analysis.
Grasshoff, K., M. Ehrhardt, and K. Kremling,
eds. 2nd Edition, pp. 73-81.

Gold, J. and D. Bell. 1998. RMP bivalve study field
methods. In RMP News, volume 4, issue 2. San
Francisco Estuary Institute, Richmond, CA.

Greenberg, A.E. (Editor), L.S. Clesceri, and A.D.
Eaton. 1992. Standard Methods for the
Examination of Water and Wastewater, 18th
Edition. Prepared and published jointly by
American Public Health Assoc., American
Wastewater Assoc., and Water and
Environmental Federation. APHA,
Washington, DC.

Infante, A.P., N.C. Guajardo, J.S. Alonso, M.C.M.
Navascues, M.P.O. Melero, M.S.M.
Cortabitarte, and J.L.O. Narvion. 1993.
Analysis of organic water pollutants isolated
by XAD-2 resins and activated carbon in the
gallego river, Spain. Water Res. 7:1167-1176.

Liang, L., R. Danilchik, and Z.R. Huang. 1994.
Elimination of dependence on experimental
conditions in the determination of Se in water,
sediment, coal and biological samples by
hydride generation. Atomic Spectroscopy, July/
August:151-155.

NOAA. 1993. Sampling and analytical methods of
the National Status and Trends Program
National benthic surveillance and mussel watch
projects 1984-1992, volume 1V: Comprehnsive
despriptions of trace organic analytical
methods. G.G. Lauenstein and A.Y. Cantillo
(eds.) NOAA Technical Memorandum NOS
ORCA 71. National Oceanic and Atmospheric
Administration, Silver Spring, MD.

Parsons, T.R., T. Maita, and C.M. Lalli. 1984. A
manual of chemical and biological methods for
seawater analysis. Pergamon Press, NY. 173 p.

Ranger, C. and D. Diamond. 1994. Lachat
Instruments.

Risebrough, R.W., B.W. de Lappe, and W. Walker
I1. 1976. Transfer of higher-molecular weight
chlorinated hydrocarbons to the marine
environment. In Marine Pollutant Transfer,
H.L. Windom and R.A. Duce, eds. D.C. Heath



Company, Lexington, Massachusetts and
Toronto, pp. 261-321.

Smith, D.R., M.D. Stephenson, and A.R. Flegal.
1986. Trace metals in mussels transplanted to
San Francisco Bay. Environ. Toxicol. and
Chem. 5:129-138.

Stephenson, M. 1992. A report on bioaccumulation
of trace metals and organics in bivalves in San
Francisco Bay. Submitted to California

Appendices

Regional Water Quality Control Board, San
Francisco Bay Region. California Department
of Fish and Game, Moss Landing Marine Labs,
7711 Sandholt Road, Moss Landing, CA 95039.

Tetra Tech. 1986. Recommended protocols for

measuring selected environmental variables
in Puget Sound. Prepared for the Puget Sound
Estuary Program by Tetra Tech, Inc. 11820
Northrup Way, Bellevue, WA.

A-11



Regional Monitoring Program 1997 Annual Report

A-12



Appendix B

Quality Assurance Tables

Appendices

The following section contains summaries of quality assurance (QA) information for the 1997 Regional
Monitoring Program (RMP). A description of the RMP’s QA program can be found in the 1996 Quality
Assurance Program Plan available from the San Francisco Estuary Institute.

Table 1. Quality assurance and control summary for laboratory analyses of water (trace

elements). Cruise 13: January 97, Cruise 14: April 97, and Cruise 15: August 97

Analysis type: water trace elements, dissolved

Precision  Precision  Accuracy Accuracy
MDL MDL Target Measured Target Measured No. Blanks/
Cruise # Parameter Units Target Measured (+/- %) (rsd)* (+/- %) (+/- %) Batch
13 Ag pg/L 0.0003 0.0001 15 2 25 NA 12/24
13 As pg/L 0.002 0.0630 25 3 25 3 2/20
13 Cd pg/L 0.0003 0.00001 15 3 25 1 12/24
13 Cr pg/L 0.0250 0.0150 15 29 25 3 8/24
13 Cu pg/L 0.0058 0.0025 15 3 25 0 12/24
13 Hg pg/L 0.0001 0.0001 25 5 25 3 2/20
13 Ni pg/L 0.0054 0.0008 15 2 25 12 12/24
13 Pb pg/L 0.0028 0.0005 15 1 25 17 10/24
13 Se pg/L 0.005 0.0220 35 13 35 6 2/20
13 Zn pg/L 0.0008 0.0023 15 3 25 27 12/24
14 Ag pg/L 0.0003 0.0004 15 11 25 NA 12/24
14 As pg/L 0.002 0.0510 25 2 25 6 2/20
14 Cd pg/L 0.0003 0.00003 15 1 25 7 12/24
14 Cr pg/L 0.0250 0.0060 15 4 40 21 7124
14 Cu pa/L 0.0054 0.0120 15 7 25 4 12/24
14 Hg pg/L 0.0001 0.0001 25 2 25 16 2/20
14 Ni pg/L 0.00001 0.0046 15 9 25 14 12/24
14 Pb pg/L 0.0028 0.0018 15 4 25 2 12/24
14 Se pg/L 0.005 0.0200 35 6 35 1 2/20
14 Zn pg/L 0.0008 0.0170 15 4 25 21 12/24
15 Ag po/L 0.0003 0.0001 15 0 25 NA 12/24
15 As pg/L 0.002 0.0600 25 4 25 1 2/20
15 Cd pg/L 0.0003 0.0003 15 5 25 13 12/24
15 Cr pg/L 0.0250 0.0040 15 2 40 10 4/24
15 Cu pg/L 0.0058 0.0140 15 10 25 23 12/24
15 Hg pg/L 0.0001 0.0001 25 7 25 6 2/20
15 Ni pa/L 0.0054 0.0121 15 8 25 11 12/24
15 Pb pg/L 0.0028 0.0025 15 . 25 NA 12/24
15 Se pg/L 0.005 0.0200 35 9 35 21 2/20
15 Zn pg/L 0.0008 0.0131 15 7 25 10 12/24

! Relative standard deviation (between 3 or more samples) or relative percent difference (between 2 samples).

2There are no SRM certified values for silver.
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Table 1 (continued). Quality assurance and control summary for laboratory analyses of water
(trace elements).

Analysis type: water trace elements, total

Precision  Precision Accuracy Accuracy
MDL MDL Target Measured Target Measured No. Blanks/
Cruise# Parameter Units Target Measured (+/- %) (rsd)* (+/- %) (+/- %) Batch
13 Ag pg/L 0.0012 0.0005 15 20 25 NA 24/24
13 As pg/L 0.0020 0.0630 25 3 25 3 2/20
13 Cd pg/L 0.0004 0.00002 15 8 25 23 24/24
13 Cr pg/L 0.3530 0.0830 15 12 40 19 7124
13 Cu pg/L 0.0066 0.0143 15 3 25 3 24/24
13 Hg pg/L 0.0001 0.0001 25 5 25 3 2/20
13 Ni pg/L 0.0095 0.0235 15 11 25 3 24/24
13 Pb pg/L 0.0050 0.0008 15 8 25 55 24/24
13 Se pg/L 0.0050 0.0200 35 13 35 6 2/20
13 Zn pg/L 0.0074 0.0093 15 10 25 3 23/24
14 Ag pg/L 0.0012 0.0008 15 21 25 29 24/24
14 As pg/L 0.0020 0.0510 25 2 25 6 2/20
14 Cd pg/L 0.0004 0.0002 15 5 25 16 24/24
14 Cr pg/L 0.3530 0.0020 15 10 40 3 4/24
14 Cu pg/L 0.0066 0.0110 15 7 25 2 24/24
14 Hg pg/L 0.0001 0.0001 25 3 25 2 2/20
14 Ni pg/L 0.0095 0.0135 15 12 25 9 24/24
14 Pb pg/L 0.0050 0.0029 15 10 33 32 8/24
14 Se pg/L 0.0050 0.0200 35 6 35 1 2/20
14 Zn pg/L 0.0074 0.0246 15 4 25 2 24/24
15 Ag pa/L 0.0012 0.0001 15 NA 25 NA 22/24
15 As pg/L 0.0020 0.0600 25 4 25 1 2/20
15 Cd pg/L 0.0004 0.0003 15 4 25 17 24/24
15 Cr pg/L 0.3530 0.1040 15 5 40 7 2/20
15 Cu pg/L 0.0066 0.0071 15 7 25 1 24/24
15 Hg pg/L 0.0001 0.0001 25 7 25 6 2/20
15 Ni pg/L 0.0095 0.0025 15 13 25 8 24/24
15 Pb pg/L 0.0050 0.0041 15 NA 25 NA 24/24
15 Se pg/L 0.0050 0.0200 35 9 33 21 24/24
15 Zn pg/L 0.0074 0.0082 15 4 25 3 24/24

! Relative standard deviation (between 3 or more samples) or relative percent difference (between 2 samples).
2There are no SRM certified values for silver.

Table 2. Quality assurance and control summary for laboratory analyses of water (organics).
Cruise 13: January 97, Cruise 14: April 97, and Cruise 15: August 97

Analysis type: water organics, dissolved & particulate
(Total values are calculated as the sum of dissolved and particulate data.)

MDL MDL Measured Precision Precision Accuracy
Dissolved Target Measured Measured?
Cruise # Parameter Units Target and Particulate (+/- %) (rsd)* (% recovery)
13 PAHs pg/L 50 100 20 0-18
13 PCBs pg/L 50 1 20 1-49
13 Chlorpyrifos pg/L 50 1 20 1
13 Diazinon pg/L 50 204 20 0
13 Other Pesticides pg/L 50 7 20 0-33
14 PAHs pg/L 50 100 20 0-4
14 PCBs pg/L 50 1 20 0-88
14 Chlorpyrifos pg/L 50 1 20 6
14 Diazinon pg/L 50 204 20 0.2-4
14 Other Pesticides pg/L 50 7 20 ND-26
15 PAHs pg/L 50 100 20 0-10
15 PCBs pg/L 50 1 20 0-30
15 Chlorpyrifos pg/L 50 1 20 6
15 Diazinon pg/L 50 204 20 0-4
15 Other Pesticides pg/L 50 7 20 0-29

1 Relative standard deviation (between 3 or more samples) or relative percent difference (between 2 samples).
2 Not analyzed, because no standard reference available and matrix spikes not feasible
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Table 3. Quality assurance and control summary for laboratory analyses of sediment.
Cruise 13: February 97, and Cruise 15: August 97

Analysis type: sediment trace elements

Precision Precision Accuracy Accuracy
MDL MDL Target Measured Target Measured No. Blanks/
Cruise # Parameter  Units Target Measured (+/- %) (rsd)? (+/- %) (+/- %) Batch
13 Ag mg/kg 0.0012 0.01-0.03 15 14 25 5 2/24
13 Al mg/kg 70 8.5-21.4 15 2 25 0 2/24
13 As mg/kg 1.6 0.05 25 4 25 13 2/20
13 Cd mg/kg  0.00002 0.01-0.03 15 3 25 6 2/24
13 Cr mg/kg 9.44 0.85-2.47 15 3 40 15 2/24
13 Cu mg/kg 4.57 0.43-1.07 15 3 25 9 2/24
13 Fe mg/kg 140 1.42-3.57 15 1 25 12 2/24
13 Hg mg/kg 5 10 35 2 25 10 2/20
13 Mn mg/kg 27 0.14-0.41 15 2 25 4 2/24
13 Ni mg/kg 4.26 1.13-3.29 15 3 25 8 2/24
13 Pb mg/kg 0.1 0.04-0.08 15 3 25 0 2124
13 Se mg/kg 2.2 0.004 35 19 35 7 2/20
13 Zn mg/kg 18.9 8.5-24.7 15 3 25 4 2/24
15 Ag mg/kg 0.0012 0.05-0.07 15 10 25 9 2124
15 Al mg/kg 70 13.1-28.2 25 4 25 13 2/24
15 As mg/kg 1.6 0.05 25 12 25 2 2/20
15 Cd mg/kg ~ 0.00002 0.04-0.1 15 9 25 12 2/24
15 Cr mg/kg 9.4 1.3-2.8 15 6 40 2 2/24
15 Cu mg/kg 4.57 0.7-1.1 15 1 25 4 2/24
15 Fe mg/kg 140 2.2-4.7 15 1 25 13 2/24
15 Hg mg/kg 5 10 35 18 25 0 2/20
15 Mn mg/kg 27 0.22-0.47 15 1 25 3 2/24
15 Ni mg/kg 4.26 1.7-3.8 15 2 25 8 2/24
15 Pb mg/kg 0.01 0.1-0.3 15 6 25 1 2/24
15 Se mg/kg 2.2 0.004 35 5 35 1 2/20
15 Zn mg/kg 18.9 13-28.2 15 1 25 1 2/24
Analysis type: sediment organics
Precision Precision Accuracy Accuracy
MDL MDL Target Measured Target Measured Blank
Cruise # Parameter  Units Target Measured (+- %) (rsd)? (+/- %) (+/- %) Frequency
13 PAHs Ha/kg 5 1.3-13.4 20 18 20 5% min.
13 PCBs pg/kg 1 0.2-2.1 20 8 20 5% min.
13 Pesticides  pg/kg 1 . 20 . 20 5% min.
15 PAHs Ha/kg 5 0.7-18.2 20 19 20 5% min.
15 PCBs uag/kg 1 0.1-1.8 20 16 20 5% min.
15 Pesticides  pg/kg 1 20 . 20 5% min.

! Relative standard deviation (between 3 or more samples) or relative percent difference (between 2 samples).
. not available
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Table 4. Quality assurance and control summary for laboratory analyses of bivalve tissue.

Cruise 13: February 97, and Cruise 15: August 97

Analysis type: tissue trace elements

Precision Precision Accuracy Accuracy
MDL MDL Target Measured Target Measured No. Blanks/
Cruise # Parameter  Units Target Measured (+/- %) (rsd)? (+/- %) (+/- %) Batch
13 Ag mg/kg 0.0012 0.03 30 4 35 4 3/24
13 As mg/kg 1.6 15 25 10 25 18 2/20
13 Cd mg/kg 0.00002 0.02 30 2 25 2 3/24
13 Cr mg/kg 9.44 0.04 30 9 25 6 3/24
13 Cu mg/kg 457 0.1 30 1 25 3 3/24
13 Hg mg/kg 1 1 35 10 25 11 2/20
13 Ni mg/kg 4.26 0.04 30 0 25 3 3/24
13 Pb mg/kg 0.1 0.1 30 1 25 5 3/24
13 Se mg/kg 2.2 0.009 35 6 35 29 2/20
13 Zn mg/kg 18.9 0.1 30 0 25 5 3/24
15 Ag mg/kg 0.0012 0.03-0.14 25 2 30 5 3/24
15 As mg/kg 1.6 1 25 7 25 16 2/20
15 Cd mg/kg 0.00002 0.007-0.033 25 2 30 2 3/24
15 Cr mg/kg 9.4 0.02-0.08 25 2 60 8 3/24
15 Cu mg/kg 457 0.03-0.12 25 4 30 0 3/24
15 Hg ua/kg 1 0.002 35 4 25 4 2/20
15 Ni mg/kg 4.26 0.04-0.17 25 0 30 4 3/24
15 Pb mg/kg 0.01 0.05-0.23 25 0 30 1 3/24
15 Se mg/kg 2.2 0.008 35 13 35 17 2/20
15 Zn mg/kg 18.9 0.03-0.16 25 3 30 2 3/24
Analysis type: tisssue organics
Precision Precision Accuracy Accuracy Blank
QA MDL MDL Target Measured Target Measured  Frequency
Cruise # Parameter Units batch# Target Measured (+/- %) (rsd)? (+/- %) (+/- %)
13 PAHs ua/kg M1693 5 7 + 20 29 + 20 2 5% min.
13 PCBs ua/kg M1693 1 1 +20 24 +20 6 5% min.
13 Pesticides  pg/kg M1693 1 1 +20 NA +20 19 5% min.
15 PAHs ua/kg M1772 5 6 + 20 19 + 20 20 5% min.
15 PCBs ua/kg M1772 1 1 +20 16 +20 3 5% min.
15 Pesticides  pg/kg M1772 1 1 +20 NA +20 7 5% min.

1 Relative standard deviation (between 3 or more samples) or relative percent difference (between 2 samples).
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Table 5. Reference toxicant and QA information for the aquatic bioassays.

Salinity (%o) EC50* EC25** QA Notes:
February
Mytilus edulis 30 12.9-14.1 . San Jose, Sunnyvale, Coyote Creek, and
Redwood Creek bioassays failed to pass QA at
initial testing and were retested on January 27th
the 28th (5-6 days after collection date).
Mysidopsis bahia 25 5.5-5.8 4.1-4.4
August
Mytilus edulis 30 12.0-12.6
Mysidopsis bahia 25-30 5.3-7.3

*Concentration of reference toxicant at which 50% of the organisms show effects.
**Concentration of reference toxicant at which 25% of the organisms show effects.

Table 6. Physical/chemical measurements of test solutions and QA information for the sediment
bioassays. na means data not available, nd means measurement below the detection limit of 0.01 mg/L.

LC./EC,! Unionized ~ Hydrogen
(CdcCl,) Salinity Ammonia Sulfide 2
mg/L (%o0) mg/L mg/L QA Notes
February
Eohaustorius estuarius 7.52 20+/-3 n.d.—0.016 nd Amphipod survival in all control
samples was 98 +3%, indicating test
organisms were healthy and not
affected by test conditions.
Mytilus galloprovincialis ~ embryos 4.33 28 n.d.—0.015 nd Mean % normal development of test
controls was 94 +7%, above protocol
minimum of 70%.
August
Eohaustorius estuarius 8.65 20+/-3 0.005-0.026 na Amphipod survival in all control
samples was 99 +2% indicating test
organisms were healthy and not
affected by test conditions.
Mytilus galloprovincialis embryos 3.39 28 0.008-0.192 nd Mean % normal development of test

controls was 90 +6%, above protocol
minimum of 70%. San Jose, Coyote
Creek, South Bay, and Napa River
test samples had dissolved oxygen
(DO) concentrations below 60%
saturation. Low DO at Coyote Creek
and Napa River might have
contributed to the toxic “hit” at those
stations.

! LC,,: Lethal effects concentration of reference toxicant at which 50% of the organisms die.
EC,,: Effects concentration of reference toxicant at which 50% of the organisms exhibit effects.
2 From the overlying water
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Table 1. Conventional water quality parameters, 1997.
* = not available at the time of report production,

.= no data, NA = not analyzed.
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mg/L pmho mS/cm mg/L mg/L mg/L mg/L mg/L pH mg/m3 mg/L o/oo mg/L °C mg/L
BG20 Sacramento River 1/29/97 13 0.06 0.8 0.09 9.4 2.8 49 0.2 0.010 7.6 15 0.07 0.0 7 10.9 174
BG30 San Joaquin River 1/29/97 13 0.18 0.6 0.11 84 4.3 43 0.7 0.022 71 15 0.13 0.0 6 12.1 70
BF40 Honker Bay 1/28/97 13 0.06 0.8 0.09 NA 31 57 0.3 0.012 7.6 15 0.08 0.0 8 12.0 196
BF20 Grizzly Bay 1/28/97 13 0.05 0.8 0.09 NA 31 57 03 0.012 6.5 15 0.08 0.0 8 11.2 166
BF10 Pacheco Creek 1/28/97 13 0.09 0.6 0.09 11.5 35 46 04 0.012 74 14 0.09 0.0 6 111 126
BD50 Napa River 1/28/97 13 0.08 0.7 0.16 9.2 3.7 60 0.5 0.014 74 26 0.09 0.0 9 11.4 229
BD40 Davis Point 1/27/97 13 0.12 0.9 0.11 11.9 37 48 05 0.017 6.9 14 0.09 0.0 6 11.0 117
BD30 Pinole Point 1/27197 13 0.10 12 0.15 9.7 34 59 04 0.016 74 25 0.08 0.0 7 9.8 178
BD20 San Pablo Bay 1/27/97 13 0.09 0.7 1.04 95 3.0 138 0.4 0.015 7.6 13 0.08 0.5 7 10.3 110
BD15 Petaluma River 1/27/97 13 0.34 22 0.59 72 8.2 109 0.8 0.042 7.1 11.4 0.50 0.3 6 13.1 279
BC60 Red Rock 1/23/97 13 0.10 11 8.38 9.2 22 1420 03 0.009 75 04 0.05 6.0 6 9.2 20
BC41 Point Isabel 1/23/97 13 0.08 12 19.30 8.2 22 0.3 0.006 7.8 0.4 0.05 11.9 5 10.2 12
BC30 Richardson Bay 1/23/97 13 0.11 1.7 23.39 82 24 03 0.008 7.6 0.9 0.06 14.7 4 11.2 10
BC20 Golden Gate 1/24/97 13 0.04 12 40.19 10.5 13 0.1 0.004 79 04 0.06 28.4 1 11.6 3
BC10 Yerba Buena Island 1/23/97 13 0.10 2.6 19.81 11.8 23 0.3 0.008 7.7 0.7 0.05 12.1 5 10.8 10
BB70 Alameda 1/23/97 13 0.13 33 19.09 10.3 25 0.6 0.017 7.8 0.8 0.11 12.0 5 10.7 7
BB30 Oyster Point 1/21/97 13 0.10 18 23.20 9.2 20 0.3 0.009 7.8 0.7 0.05 15.4 4 10.0 7
BB15 San Bruno Shoal 1/21/97 13 0.13 2.6 20.29 94 23 0.4 0.014 7.8 0.6 0.07 12.9 4 10.0 6
BA40 Redwood Creek 1/22/97 13 0.16 22 19.00 8.7 26 0.6 0.020 7.8 1.7 0.11 12.1 5 10.6 45
BA30 Dumbarton Bridge 1/21/97 13 0.22 23 12.38 8.6 4.0 0.9 0.044 7.7 22 0.28 7.2 6 10.5 81
BA20 South Bay 1/21/97 13 0.27 11 12.38 85 35 1.9 0.053 7.7 28 0.27 75 6 10.6 98
BA10 Coyote Creek 1/22/97 13 0.20 21 14.90 8.8 31 . 12 0.031 7.8 18 0.23 10.0 6 10.4 69
C-3-0 San Jose 1/22/97 13 0.24 11 4.38 83 37 783 24 0.044 76 41 0.38 37 8 11.7 166
C-1-3 Sunnyvale 1/22/97 13 0.84 5.8 0.22 8.9 4.9 103 13 0.159 7.7 6.0 0.66 0.1 5 11.7 263
BW10 Standish Dam 2/7/97 13 0.03 0.8 0.34 8.1 25 181 18 0.013 8.1 11 0.19 0.1 8 12.4 106
BW15 Guadalupe River 217197 13 0.04 0.4 0.49 75 4.3 265 1.7 0.013 7.8 0.9 0.20 0.2 10 13.5 57
BG20 Sacramento River 4/23/97 14 0.07 12.1 0.19 83 17 74 03 0.015 7.9 9.0 0.06 0.0 7 17.6 29
BG30 San Joaquin River 4/23/97 14 0.03 38 0.20 8.4 22 70 04 0.009 7.8 25 0.07 0.0 6 18.3 22
BF40 Honker Bay 4/22/97 14 0.12 23 2.75 11.3 22 330 0.4 0.031 7.7 8.3 0.08 1.6 7 17.7 146
BF20 Grizzly Bay 4/22/97 14 0.09 0.9 8.89 10.9 20 925 04 0.023 75 28 0.09 50 6 17.6 60
BF10 Pacheco Creek 4/23/97 14 0.14 19 12.41 75 19 04 0.027 76 4.3 0.09 7.2 5 16.7 61
BD50 Napa River 4/22/97 14 0.13 1.8 22.54 9.8 21 0.3 0.019 74 1.6 0.10 13.8 4 16.8 37
BD40 Davis Point 4/21/97 14 0.09 7.1 26.26 10.9 16 03 0.015 78 4.7 0.09 16.5 3 16.4 44
BD30 Pinole Point 4/21/97 14 0.06 6.8 31.26 12.5 18 0.2 0.011 8.1 32 0.08 19.7 3 16.2 6
BD20 San Pablo Bay 4/21/97 14 0.04 10.1 36.63 10.6 1.7 0.2 0.008 7.7 3.9 0.07 22.9 2 15.7 21
BD15 Petaluma River 4/21/97 14 0.03 13.6 30.56 10.2 23 0.0 ND 8.0 7.1 0.10 18.8 2 18.8 37
BC60 Red Rock 4/14/97 14 0.08 1.9 34.58 73 15 03 0.008 7.7 13 0.06 216 2 14.5 5
BC41 Point Isabel 4/14/97 14 0.03 55 41.20 71 1.6 0.2 0.005 7.8 22 0.05 26.5 1 14.9 5
BC30 Richardson Bay 4/14/97 14 0.08 1.7 41.75 6.6 12 03 0.006 8.1 13 0.06 26.1 2 13.6 3
BC20 Golden Gate 4/15/97 14 0.07 0.5 46.57 11.0 11 03 0.006 7.7 04 0.06 29.3 1 12.7 2
BC10 Yerba Buena Island 4/14/97 14 0.16 8.0 41.20 94 14 0.3 0.008 8.1 1.7 0.06 25.6 2 14.5 5
BB70 Alameda 4/15/97 14 0.03 6.0 37.94 10.6 20 0.1 0.006 8.3 1.8 0.05 24.2 1 17.4 1
BB30 Oyster Point 4/16/97 14 0.08 50 41.08 74 1.7 0.2 0.008 7.8 24 0.05 25.8 1 14.0 2
BB15 San Bruno Shoal 4/16/97 14 0.04 5.0 38.83 8.9 18 0.1 0.008 8.1 33 0.05 24.1 1 15.2 2
BA40 Redwood Creek 4/16/97 14 0.03 85 35.84 10.1 25 0.1 0.010 8.2 55 0.07 22.2 1 16.8 3
BA30 Dumbarton Bridge 4/16/97 14 0.03 223 32.47 10.5 28 0.7 0.026 8.3 7.1 0.19 20.3 2 18.4 3
BA20 South Bay 4/16/97 14 0.14 14.0 29.42 7.9 31 15 0.061 8.0 4.8 0.34 18.6 3 18.9 14
BA10 Coyote Creek 4/17/97 14 0.36 12.9 23.59 6.1 4.1 4.1 0.136 7.6 10.8 0.70 14.0 5 20.8 116
C-3-0 San Jose 4/17/97 14 0.82 4.7 18.30 4.6 50 . 4.2 0.207 74 32 1.05 8.1 6 19.7 26
C-1-3 Sunnyvale 4/17/97 14 0.69 10.3 2.54 5.2 7.6 470 13.5 0.248 7.6 10.9 2.84 14 10 21.1 95
BW10 Standish Dam 4/9/97 14 0.65 14.3 NA 6.9 4.9 1010 85 0.252 7.1 11.6 1.01 45 9 17.8 129
BW15 Guadalupe River 417197 14 0.33 11.8 NA 54 3.6 850 53 0.161 7.2 12.9 0.64 20 10 17.1 1565
BG20 Sacramento River 8/6/97 15 0.05 21 0.50 74 17 85 02 0.020 7.8 2.2 0.06 0.1 8 22.0 34
BG30 San Joaquin River 8/6/97 15 * 25 0.81 73 1.9 110 0.2 0.012 8.1 20 0.08 0.3 8 23.2 32
BF40 Honker Bay 8/5/97 15 0.05 21 5.38 7.6 2.0 533 0.4 0.011 7.9 1.9 0.09 2.9 8 22.2 53
BF20 Grizzly Bay 8/5/97 15 0.07 12 11.18 7.8 22 04 0.016 79 0.7 * 6.5 * 21.6 10
BF10 Pacheco Creek 8/5/97 15 * 14 10.55 8.2 19 05 0.017 7.7 23 0.10 6.2 * 211 71
BD50 Napa River 8/5/97 15 0.12 1.6 26.02 7.0 23 0.5 0.019 7.6 28 0.07 16.0 * 20.7 83
BD40 Davis Point 8/4/97 15 0.12 18 31.97 8.1 17 05 0.020 7.8 20 0.11 20.0 3 20.0 50
BD30 Pinole Point 8/4/97 15 0.13 17 32.48 8.1 1.7 05 0.019 7.8 12 0.11 20.4 * 20.0 30
BD20 San Pablo Bay 8/4/97 15 0.07 19 35.34 8.0 15 0.5 0.019 7.7 29 0.12 22.2 4 19.9 107
BD15 Petaluma River 8/4/97 15 0.18 8.8 37.50 72 29 05 0.021 7.6 37 0.21 23.8 5 23.3 165
BC60 Red Rock 7130197 15 0.14 22 46.53 75 12 03 0.013 7.7 12 0.07 30.3 2 17.1 6
BC41 Point Isabel 7130197 15 0.17 2.6 45.57 8.2 13 0.4 0.015 7.8 1.7 0.09 29.6 2 17.3 13
BC30 Richardson Bay 7/31/97 15 0.17 21 45.17 75 12 03 0.014 7.8 1.0 0.09 29.3 2 17.2 6
BC20 Golden Gate 7131/97 15 0.11 4.9 48.02 9.1 1.0 0.2 0.008 7.8 13 0.05 31.2 1 15.3 2
BC10 Yerba Buena Island 7/30/97 15 0.42 2.7 46.08 7.7 1.6 0.4 0.015 7.6 1.2 0.12 29.9 2 18.1 6
BB70 Alameda 7/30/97 15 0.22 24 46.12 73 14 04 0.023 7.7 11 0.15 30.0 2 19.5 7
BB30 Oyster Point 7128197 15 0.18 1.7 45.47 6.8 16 05 0.021 7.7 0.9 0.14 295 2 194 6
BB15 San Bruno Shoal 7128/97 15 0.14 2.0 44.67 7.0 22 0.4 0.016 7.8 0.8 0.22 28.9 * 21.9 5
BA40 Redwood Creek 7129197 15 0.13 26 44.97 6.9 25 04 0.019 7.7 18 0.27 29.1 4 23.1 15
BA30 Dumbarton Bridge 7128197 15 0.13 4.0 43.02 72 3.0 0.6 0.028 7.7 24 0.33 27.8 * 23.4 13
BA20 South Bay 7128197 15 0.18 4.5 41.61 6.2 34 0.8 0.044 7.6 24 0.41 26.8 * 23.3 40
BA10 Coyote Creek 7129/97 15 0.18 56 41.81 6.2 34 0.9 0.049 7.6 1.7 0.44 27.0 5 23.3 18
C-3-0 San Jose 7129197 15 0.49 6.1 18.50 4.7 4.8 43 0.231 74 82 0.68 12.0 * 23.0 215
C-1-3 Sunnyvale 7129197 15 0.37 14.2 13.81 3.6 8.0 . 1.9 0.104 7.3 5.6 1.45 9.9 6 23.2 46
BW10 Standish Dam 8/1/97 15 0.05 14.3 1.12 6.9 23 377 27 0.026 8.3 10.7 0.05 0.0 * 24.1 21
BW15 Guadalupe River 8/1/97 15 0.05 4.6 4.58 6.9 2.0 767 31 0.051 7.9 3.7 0.25 23 * 22.8 93




Table 2. Dissolved concentrations of trace elements in water, 1997.
* = not available at the time of report production,

.= no data, NA = not analyzed, ND = not detected. For MDLs see Appendix B.

Appendices

3

8

5 s ?

B I & E .

[} 7} [a} (8} Ag As cd Cr Cu Hg Ni Pb Se Zn

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

BG20 Sacramento River 1/29/97 13 0.0034 1.24 0.01 5.03 2.0 0.0033 31 0.405 0.10 1.9
BG30 San Joaquin River 1/29/97 13 0.0033 1.67 0.01 2.22 1.9 0.0084 19 0.415 0.15 21
BF40 Honker Bay 1/28/97 13 0.0007 1.20 0.00 2.98 1.7 0.0018 21 0.021 0.12 03
BF20 Grizzly Bay 1/28/97 13 0.0026 2.19 0.01 6.25 2.8 0.0077 4.5 0.492 0.13 3.6
BF10 Pacheco Creek 1/28/97 13 0.0036 1.33 0.01 4.59 23 0.0062 38 0.512 0.11 28
BD50 Napa River 1/28/97 13 0.0012 1.12 0.00 2.42 1.3 0.0044 25 0.066 0.11 0.6
BD40 Davis Point 1/27197 13 0.0024 1.62 0.01 4.70 23 0.0077 37 0.420 0.16 2.6
BD30 Pinole Point 1/27/97 13 0.0011 1.22 0.01 1.36 15 0.0016 13 0.083 0.12 05
BD20 San Pablo Bay 1/27/97 13 0.0021 1.22 0.01 2.47 1.7 0.0031 2.1 0.253 0.11 1.2
BD15 Petaluma River 1/27/97 13 0.0057 2.66 0.03 8.79 4.2 0.0353 8.3 0.980 0.12 51
BC60 Red Rock 1/23/97 13 0.0010 1.22 0.02 0.27 13 0.0012 15 0.036 0.08 0.7
BC41 Point Isabel 1/23/97 13 0.0007 1.28 0.03 0.18 1.1 0.0008 14 0.012 0.10 0.6
BC30 Richardson Bay 1/23/97 13 0.0011 1.38 0.03 0.21 14 0.0012 15 0.026 0.07 24
BC20 Golden Gate 1/24/97 13 0.0010 1.43 0.02 0.11 04  0.0003 0.6 0.005 0.26 03
BC10 Yerba Buena Island 1/23/97 13 0.0010 1.47 0.03 0.17 12 ND 14 0.016 0.12 0.9
BB70 Alameda 1/23/97 13 0.0012 1.61 0.04 0.14 1.7 ND 1.7 0.019 0.18 09
BB30 Oyster Point 1/21/97 13 0.0006 1.60 0.03 0.22 1.0 0.0007 12 0.007 0.08 0.6
BB15 San Bruno Shoal 1/21/97 13 0.0009 1.74 0.04 0.16 14  0.0010 1.6 0.011 0.11 0.8
BA40 Redwood Creek 1/22/97 13 0.0010 1.87 0.04 0.20 14 0.0012 1.8 0.023 0.19 14
BA30 Dumbarton Bridge 1/21/97 13 0.0014 2.04 0.05 0.49 1.9 0.0024 2.9 0.102 0.53 32
BA20 South Bay 1/21/97 13 0.0010 217 0.04 0.51 1.8 0.0024 2.7 0.092 0.51 25
BA10 Coyote Creek 1/22/97 13 0.0007 1.99 0.03 0.39 1.6 0.0018 2.1 0.048 0.28 21
C-3-0 San Jose 1/22/97 13 0.0006 1.90 0.03 0.47 16 0.0020 2.8 0.065 0.58 40
c-1-3 Sunnyvale 1/22/97 13 0.0013 1.23 0.01 0.42 15 0.0041 1.6 0.061 0.35 3.0
BW10 Standish Dam 217/97 13 0.0016 1.23 0.01 14 0.0033 32 0.234 0.65 1.2
BW15 Guadalupe River 2/7/97 13 0.0004 1.05 0.01 . 0.8 0.0026 2.8 0.065 2.03 2.3
BG20 Sacramento River 4/23/97 14 NA 1.62 0.01 0.25 15 0.0008 13 0.025 0.12 05
BG30 San Joaquin River 4/23/97 14 NA 1.58 0.01 0.35 17 0.0012 1.0 0.084 0.21 08
BF40 Honker Bay 4122197 14 NA 1.82 0.02 1.24 21 0.0027 22 0.163 0.19 2.1
BF20 Grizzly Bay 4/22/97 14 NA 1.76 0.03 0.24 1.8 0.0009 1.6 0.013 0.23 05
BF10 Pacheco Creek 4/23/97 14 NA 1.83 0.04 0.17 18 0.0007 17 0.010 0.22 0.6
BD50 Napa River 4122197 14 NA 1.82 0.07 0.20 20 0.0008 22 0.010 0.20 0.8
BD40 Davis Point 4/21/97 14 NA 1.90 0.06 0.16 1.6 0.0006 1.8 0.007 0.20 0.3
BD30 Pinole Point 4/21/97 14 NA 1.88 0.07 0.15 15 0.0006 17 0.006 0.15 03
BD20 San Pablo Bay 4/21/97 14 NA 1.86 0.06 0.14 1.2 0.0005 14 0.002 0.14 02
BD15 Petaluma River 4/21/97 14 NA 2.38 0.08 0.19 23 0.0010 2.0 0.010 0.16 0.3
BC60 Red Rock 4/14/97 14 NA 1.79 0.08 0.15 15 0.0007 1.6 0.008 0.17 04
BC41 Point Isabel 4/14/97 14 NA 1.89 0.08 0.11 1.2 0.0008 14 0.010 0.09 02
BC30 Richardson Bay 4/14/97 14 NA 1.79 0.08 0.11 0.8 0.0005 1.0 0.011 0.14 04
BC20 Golden Gate 4/15/97 14 NA 1.81 0.09 0.11 04  0.0004 0.5 0.010 0.10 03
BC10 Yerba Buena Island 4114197 14 NA 2.02 0.08 0.11 1.1 0.0006 13 0.013 0.15 03
BB70 Alameda 4/15/97 14 NA 1.75 0.07 0.14 15 0.0007 13 0.018 0.14 0.2
BB30 Oyster Point 4/16/97 14 NA 1.62 0.08 0.13 11 0.0004 1.1 0.012 0.13 03
BB15 San Bruno Shoal 4/16/97 14 NA 2.00 0.07 0.12 1.6 0.0007 15 0.021 0.18 0.1
BA40 Redwood Creek 4/16/97 14 NA 2.29 0.08 0.24 2.4 0.0011 24 0.032 0.24 04
BA30 Dumbarton Bridge 4/16/97 14 NA 2.81 0.08 0.13 32 0.0019 2.9 0.061 0.31 08
BA20 South Bay 4/16/97 14 NA 3.03 0.10 0.20 36 0.0019 37 0.103 0.38 25
BA10 Coyote Creek 4/17/97 14 NA 3.57 0.10 0.18 4.1 0.0022 4.9 0.128 1.18 3.7
C-3-0 San Jose 4/17/97 14 NA 3.00 0.06 0.21 34  0.0017 5.6 0.260 1.49 9.4
C-1-3 Sunnyvale 4117197 14 NA 2.05 0.03 0.86 23 0.0041 34 0.246 2.14 10.5
BW10 Standish Dam 4/9/97 14 NA 3.23 0.06 0.20 2.7 0.0016 6.1 0.259 1.66 94
BW15 Guadalupe River 417197 14 NA 3.34 0.04 0.26 25 0.0014 4.3 0.133 5.02 4.8
BG20 Sacramento River 8/6/97 15 NA 1.77 0.01 0.51 1.3 0.0013 1.0 * 0.04 0.6
BG30 San Joaquin River 8/6/97 15 NA 2.24 0.01 0.38 15 0.0013 0.8 * 0.07 05
BF40 Honker Bay 8/5/97 15 NA 2.34 0.02 0.37 1.5 0.0019 12 * 0.11 05
BF20 Grizzly Bay 8/5/97 15 NA 2.60 0.04 0.23 1.9 0.0012 14 * 0.12 0.4
BF10 Pacheco Creek 8/5/97 15 NA 2.47 0.04 0.42 15 0.0012 1.2 * 0.13 0.5
BD50 Napa River 8/5/97 15 NA 2.67 0.07 0.24 15 0.0012 17 * 0.18 05
BD40 Davis Point 8/4/97 15 NA 2.64 0.07 0.18 1.3 0.0004 1.2 * 0.21 0.4
BD30 Pinole Point 8/4/97 15 NA 2.56 0.09 0.18 15  0.0004 14 * 0.25 0.5
BD20 San Pablo Bay 8/4/97 15 NA 253 0.09 0.17 1.6  0.0005 2.0 * 0.18 0.4
BD15 Petaluma River 8/4/97 15 NA 3.91 0.15 0.21 3.6 0.0012 34 * 0.31 0.6
BC60 Red Rock 7/30/97 15 NA 2.02 0.08 0.11 11 0.0002 1.3 * 0.16 0.3
BC41 Point Isabel 7/30/97 15 NA 2.21 0.09 0.10 1.2 0.0003 14 * 0.11 0.4
BC30 Richardson Bay 7131/97 15 NA 2.04 0.08 0.09 11 0.0004 1.0 * 0.10 0.8
BC20 Golden Gate 7/31/97 15 NA 1.72 0.05 0.10 0.3 ND 05 * 0.07 0.1
BC10 Yerba Buena Island 7/30/97 15 NA 2.14 0.09 0.10 1.2 0.0004 12 * 0.11 1.0
BB70 Alameda 7/30/97 15 NA 2.36 0.09 0.11 1.6 0.0004 15 * 0.13 05
BB30 Oyster Point 7/28/97 15 NA 2.43 0.09 0.11 18 0.0006 15 * 0.12 05
BB15 San Bruno Shoal 7128197 15 NA 3.01 0.12 0.13 22 0.0008 19 * 0.16 0.4
BA40 Redwood Creek 7/29/97 15 NA 3.32 0.11 0.12 23 0.0010 23 * 0.15 05
BA30 Dumbarton Bridge 7128197 15 NA 4.02 0.10 0.11 25 0.0014 2.6 * 0.26 0.7
BA20 South Bay 7128197 15 NA 4.32 0.10 0.15 32 0.0017 36 * 0.35 1.3
BA10 Coyote Creek 7129197 15 NA 4.52 0.12 0.14 3.1 0.0015 3.6 * 0.35 14
C-3-0 San Jose 7/29/97 15 NA 3.78 0.06 0.14 25 0.0012 6.5 * 0.87 11.5
c-1-3 Sunnyvale 7/29/97 15 NA 4.79 0.03 0.20 20 0.0018 45 * 1.07 31
BW10 Standish Dam 8/1/97 15 NA 2.82 0.01 0.56 1.3 0.0003 24 * 1.61 14
BW15 Guadalupe River 8/1/97 15 NA 2.36 0.01 0.29 1.2 0.0012 2.9 * 5.94 1.1

A-21
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Table 3. Total or near total (*) concentrations of trace elements in water, 1997.
* = not available at the time of report production, . = no data, NA = not analyzed, ND = not detected. For MDLs refer to
Table 1 in Appendix B.
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BG20 Sacramento River 1/29/97 13 NA 3.65 0.06 26.13 9.9 0.0377 21.8 2.35 0.14 18.2
BG30 San Joaquin River 1/29/97 13 NA 2.43 0.02 8.92 4.8 0.0156 4.8 1.21 0.17 7.6
BF40 Honker Bay 1/28/97 13 NA 4.25 0.06 41.37 10.9  0.0462 285 2,51 0.19 23.4
BF20 Grizzly Bay 1/28/97 13 NA 4.06 0.05 25.61 95 0.0295 20.8 2.37 0.18 21.1
BF10 Pacheco Creek 1/28/97 13 NA 3.16 0.04 17.95 76  0.0298 16.6 1.78 0.15 13.5
BD50 Napa River 1/28/97 13 NA 4.74 0.06 30.11 98 0.0708 21.3 3.87 0.23 25.0
BD40 Davis Point 1/27/97 13 NA 3.40 0.04 20.95 74 0.0344 12.8 1.87 0.18 13.9
BD30 Pinole Point 1/27/97 13 NA 4.39 0.07 39.95 10.3  0.0455 19.6 3.23 0.14 23.1
BD20 San Pablo Bay 1/27/97 13 NA 3.31 0.04 12.79 69 0.0276 22.9 2.24 0.14 15.4
BD15 Petaluma River 1/27/97 13 NA 4.62 0.08 52.55 12.4 0.1260 39.5 5.41 0.20 35.9
BC60 Red Rock 1/23/97 13 NA 1.62 0.03 4.56 28  0.0062 38 0.47 0.15 40
BC41 Point Isabel 1/23/97 13 NA 1.76 0.03 3.77 1.9  0.0037 26 0.27 0.15 23
BC30 Richardson Bay 1/23/97 13 NA 1.67 0.04 3.31 2.0 0.0044 2.6 0.45 0.11 4.6
BC20 Golden Gate 1/24/97 13 NA 1.46 0.02 1.19 0.5 ND 0.8 0.08 0.03 0.6
BC10 Yerba Buena Island 1/23/97 13 NA 1.47 0.03 3.28 1.8  0.0001 24 0.28 0.11 24
BB70 Alameda 1/23/97 13 NA 1.69 0.04 2.85 21 0.0041 2.4 0.25 0.18 24
BB30 Oyster Point 1/21/97 13 NA 1.94 0.03 3.03 15  0.0031 2.0 0.16 0.10 15
BB15 San Bruno Shoal 1/21/97 13 NA 1.79 0.04 3.01 1.7 0.0032 21 0.22 0.17 1.8
BA40 Redwood Creek 1/22/97 13 NA 2.50 0.05 7.62 35 0.0252 55 1.34 0.17 79
BA30 Dumbarton Bridge 1/21/97 13 NA 2.77 0.05 14.74 5.2 0.0338 9.7 2.77 0.63 9.7
BA20 South Bay 1/21/97 13 NA 2.90 0.06 17.16 53  0.0478 10.7 3.02 0.55 18.5
BA10 Coyote Creek 1/22/97 13 NA 2.54 0.04 13.99 4.1 0.0261 8.4 1.77 0.39 12.2
c-3-0 San Jose 1/22/97 13 NA 3.57 0.08 30.58 75  0.1040 18.2 5.11 0.62 30.2
c-1-3 Sunnyvale 1/22/97 13 NA 3.97 0.13 39.50 14.4  0.0927 36.7 11.91 0.56 77.6
BW10 Standish Dam 2/7/97 13 NA 2.61 0.05 . 53 0.0227 19.5 3.39 0.68 15.3
BW15 Guadalupe River 2/7/97 13 NA 1.65 0.05 . 38 0.0832 10.0 3.31 2.04 16.4
BG20 Sacramento River 4/23/97 14 NA 2.07 0.03 3.99 34 0.0074 4.6 * 0.18 6.1
BG30 San Joaquin River 4/23/97 14 NA 1.89 0.02 2.78 28  0.0056 2.7 * 0.20 3.6
BF40 Honker Bay 4/22/97 14 NA 4.42 0.07 18.27 9.7  0.0439 16.3 * 0.21 28.3
BF20 Grizzly Bay 4/22/97 14 NA 2.64 0.05 9.39 54 0.0156 8.6 * 0.17 12.4
BF10 Pacheco Creek 4/23/97 14 NA 2.98 0.06 11.47 57  0.0199 9.9 * 0.25 13.5
BD50 Napa River 4/22/97 14 NA 2.29 0.08 5.01 39  0.0081 55 * 0.18 75
BD40 Davis Point 4/21/97 14 NA 2.51 0.08 7.33 3.8 0.0110 6.3 * 0.21 85
BD30 Pinole Point 4/21/97 14 NA 1.82 0.09 1.13 1.9 0.0026 25 * 0.18 2.2
BD20 San Pablo Bay 4/21/97 14 NA 2.11 0.09 2.79 22 0.0048 31 * 0.15 41
BD15 Petaluma River 4/21/97 14 NA 2.75 0.10 5.46 4.0 0.0125 5.6 * 0.20 8.0
BC60 Red Rock 4/14/97 14 NA 1.82 0.08 1.49 1.7 0.0028 21 * 0.17 2.7
BC41 Point Isabel 4/14/97 14 NA 1.87 0.07 1.46 1.6  0.0052 1.9 * 0.10 21
BC30 Richardson Bay 4/14/97 14 NA 1.99 0.08 1.42 15 0.0032 2.0 * 0.12 3.1
BC20 Golden Gate 4/15/97 14 NA 1.77 0.06 0.32 06  0.0009 0.8 * 0.11 0.6
BC10 Yerba Buena Island 4/14/97 14 NA 2.11 0.07 1.41 1.8  0.0038 1.9 * 0.11 2.8
BB70 Alameda 4/15/97 14 NA 1.68 0.08 0.32 15 0.0012 1.0 * 0.16 0.9
BB30 Oyster Point 4/16/97 14 NA 1.69 0.08 0.45 1.2 0.0011 1.2 * 0.15 1.0
BB15 San Bruno Shoal 4/16/97 14 NA 2.13 0.08 0.33 1.9  0.0015 20 * 0.17 1.0
BA40 Redwood Creek 4/16/97 14 NA 2.44 0.08 0.66 2.7 0.0027 3.0 * 0.27 2.0
BA30 Dumbarton Bridge 4/16/97 14 NA 2.83 0.11 1.91 3.9 0.0054 45 * 0.43 47
BA20 South Bay 4/16/97 14 NA 3.69 0.13 6.00 53  0.0167 7.7 * 0.63 10.8
BA10 Coyote Creek 4/17/97 14 NA 4.61 0.12 19.49 7.6 0.0563 14.7 * 1.19 315
c-3-0 San Jose 4/17/97 14 NA 3.56 0.09 5.71 53  0.0180 10.2 * 1.50 24.3
c-1-3 Sunnyvale 4/17/97 14 NA 4.14 0.05 19.80 67 0.0751 15.2 * 2.20 45.4
BW10 Standish Dam 4/9/97 14 NA 4.90 0.09 11.56 7.3 0.0661 18.1 * 2.10 40.1
BW15 Guadalupe River 4/7/97 14 NA 17.70 0.38 125.92 47.0 0.6220 107.3 * 7.03 215.6
BG20 Sacramento River 8/6/97 15 NA 2.30 0.03 5.21 2.2 0.0056 4.2 * 0.08 4.9
BG30 San Joaquin River 8/6/97 15 NA 2.63 0.02 4.40 24 0.0079 32 * 0.09 3.9
BF40 Honker Bay 8/5/97 15 NA 3.05 0.03 7.75 34  0.0195 55 B 0.15 71
BF20 Grizzly Bay 8/5/97 15 NA 2.89 0.05 3.96 1.7 0.0837 3.4 * 0.15 3.7
BF10 Pacheco Creek 8/5/97 15 NA 3.55 0.06 12.30 44 0.0145 6.3 * 0.21 9.8
BD50 Napa River 8/5/97 15 NA 3.78 0.11 12.68 55 0.0176 95 * 0.21 11.4
BD40 Davis Point 8/4/97 15 NA 3.86 0.11 12.38 4.7 0.0189 8.4 * 0.29 10.0
BD30 Pinole Point 8/4/97 15 NA 3.08 0.09 4.62 33 0.0091 5.7 * 0.26 54
BD20 San Pablo Bay 8/4/97 15 NA 3.92 0.11 4.67 57  0.0255 9.7 * 0.26 12.7
BD15 Petaluma River 8/4/97 15 NA 6.05 0.19 28.48 9.3 0.0537 16.0 * 0.39 24.0
BC60 Red Rock 7/30/97 15 NA 2.35 0.09 2.21 1.6  0.0041 26 * 0.10 24
BC41 Point Isabel 7/30/97 15 NA 2.42 0.10 1.87 1.7 0.0034 2.8 B 0.13 1.7
BC30 Richardson Bay 7131/97 15 NA 2.09 0.09 1.59 1.3 0.0020 2.2 * 0.09 14
BC20 Golden Gate 7/31/97 15 NA 1.81 0.06 0.30 05  0.0005 0.6 * 0.08 0.3
BC10 Yerba Buena Island 7/30/97 15 NA 2.22 0.10 1.39 15  0.0026 23 B 0.14 1.7
BB70 Alameda 7130/97 15 NA 2.43 0.11 1.12 1.7 0.0022 3.1 * 0.13 14
BB30 Oyster Point 7/28/97 15 NA 2.45 0.11 1.85 19  0.0035 25 * 0.12 18
BB15 San Bruno Shoal 7128197 15 NA 3.14 0.14 2.19 2.8  0.0046 36 * 0.16 21
BA40 Redwood Creek 7/29/97 15 NA 3.57 0.13 3.37 2.7 0.0064 4.5 * 0.19 3.2
BA30 Dumbarton Bridge 7128197 15 NA 4.13 0.11 3.84 33 0.0142 4.3 * 0.27 5.0
BA20 South Bay 7128197 15 NA 4.76 0.11 7.19 45  0.0203 72 * 0.39 8.7
BA10 Coyote Creek 7129197 15 NA 4.37 0.14 3.56 35 0.0077 4.2 * 0.35 4.2
c-3-0 San Jose 7/29/97 15 NA 6.04 0.09 17.63 9.0  0.0991 22.4 * 1.27 43.6
c-1-3 Sunnyvale 7129197 15 NA 5.16 0.04 9.46 35 0.0185 8.2 * 1.06 11.5
BW10 Standish Dam 8/1/97 15 NA 3.21 0.03 16.48 2.1 0.0059 3.7 * 1.81 6.3

A-22 BW15 Guadalupe River 8/1/97 15 NA 3.97 0.03 3.62 4.3  0.0628 10.3 * 7.02 17.8
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Table 4. Dissolved PAH concentrations in water samples, 1997.
HPAH = high molecular weight PAHS, LPAH = low molecular weight PAHs, M = matrix interference, NA = not analyzed, ND = not
detected. For MDLs refer to Table 2 in Appendix B.
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BG20 Sacramento River 1/29/97 13 4062 3442 506 286 474 405 ND ND 239 122 ND ND 377 864 169
BG30 San Joaquin River 1/29/97 13 5739 4725 277 492 659 654 164 ND 334 106 ND ND 545 1265 229
BF20 Grizzly Bay 1/28/97 13 3290 2848 201 393 461 358 ND ND 188 ND ND ND 450 659 138
BD50 Napa River 1/28/97 13 8455 6603 345 343 802 603 178 167 725 128 ND ND 908 2031 373
BD40 Davis Point 1/27/97 13 6047 4531 250 283 601 587 127 ND 504 ND ND ND 697 1245 237
BD30 Pinole Point 1/27/97 13 5243 4265 232 482 644 576 151 ND 386 ND ND ND 689 880 225
BD20 San Pablo Bay 1/27/97 13 5374 4014 201 413 571 506 122 ND 323 ND ND ND 497 1219 162
BD15 Petaluma River 1/27/97 13 8764 6122 316 406 781 630 141 ND 610 145 ND 104 738 2005 246
BC60 Red Rock 1/23/97 13 7909 5598 346 148 513 513 153 ND 558 167 ND ND 907 2038 255
BC20 Golden Gate 1/24/97 13 3580 2812 188 301 326 457 ND ND 192 122 ND ND 415 811 ND
BC10 Yerba Buena Island 1/23/97 13 20288 11154 298 425 557 721 ND ND 973 ND ND ND 1854 5512 814
BB70 Alameda 1/23/97 13 5697 1102 ND ND ND ND ND ND ND ND ND ND 331 771 ND
BA40 Redwood Creek 1/22/97 13 8389 1066 ND ND ND ND ND ND ND ND ND ND 348 508 210
BA30 Dumbarton Bridge 1/21/97 13 5289 2402 243 384 210 279 ND ND 104 178 ND ND 253 589 162
BA10 Coyote Creek 1/22/97 13 7169 2621 158 547 231 284 ND ND 175 150 ND ND 322 606 148
C-3-0 San Jose 1/22/97 13 25605 15561 706 1767 2179 2598 893 458 469 454 260 194 1433 3280 870
BW10 Standish Dam 2/7/97 13 10197 7784 628 1638 1295 1642 208 169 194 420 ND ND 558 696 336
BW15 Guadalupe River 2/7/97 13 13530 10074 750 1528 1402 1610 283 153 609 466 ND ND 961 1909 403

BG20 Sacramento River 4/23/97 14 5340 3120 370 620 330 360 ND ND ND ND ND ND 440 1000 ND
BG30 San Joaquin River 4/23/97 14 2110 1190 ND 290 140 190 ND ND ND ND ND ND 170 400 ND

BF20 Grizzly Bay 4/22/97 14 5920 2920 180 760 200 300 ND ND 230 ND ND ND 320 930 ND
BD50 Napa River 4/22/97 14 10440 4870 210 230 190 260 ND ND 950 130 ND 210 720 1800 170
BD40 Davis Point 4/21/97 14 6560 3650 110 160 130 220 ND ND 640 ND ND 130 650 1500 110
BD30 Pinole Point 4/21/97 14 9830 6320 240 180 230 330 160 ND 960 150 ND 270 1100 2500 200
BD20 San Pablo Bay 4/21/97 14 4750 2990 ND 140 ND 180 ND ND 540 ND ND 140 590 1400 ND
BD15 Petaluma River 4/21/97 14 6720 3570 170 530 300 610 ND ND 340 ND ND ND 420 1200 ND
BC60 Red Rock 4/14/97 14 4390 2710 150 ND ND 150 ND ND 390 ND ND 130 490 1400 ND
BC20 Golden Gate 4/15/97 14 3300 2470 120 300 ND 190 ND ND 430 ND ND ND 430 1000 ND
BC10 Yerba Buena Island 4/14/97 14 5510 3920 150 190 190 320 ND ND 770 ND ND 150 650 1500 ND
BB70 Alameda 4/15/97 14 1990 1420 ND 130 ND ND ND ND ND ND ND ND 400 890 ND
BA40 Redwood Creek 4/16/97 14 20260 8120 370 410 240 390 240 150 840 220 150 410 1100 3300 300
BA30 Dumbarton Bridge 4/16/97 14 11800 8510 290 1100 400 570 240 ND 1100 260 ND 320 1300 2700 230
BA10 Coyote Creek 4/17/97 14 9170 3580 170 440 170 260 ND ND 370 ND ND 140 500 1400 130
C-3-0 San Jose 4/17/97 14 16380 8370 250 650 400 580 190 150 910 160 150 350 1000 3300 280
BW10 Standish Dam 4/9/97 14 39730 20940 980 910 1400 2100 680 580 2200 510 350 1000 2400 7000 830
BW15 Guadalupe River 4/7/97 14 32430 17310 1800 380 1100 1500 480 320 1900 420 300 600 1800 5800 910
BG20 Sacramento River 8/6/97 15 1380 580 ND ND ND ND ND ND ND ND ND ND 180 400 ND
BG30 San Joaquin River 8/6/97 15 1980 900 ND ND ND ND ND ND ND ND ND ND 290 610 ND
BF20 Grizzly Bay 8/5/97 15 10670 4930 ND ND ND 120 ND ND 160 ND ND 170 1200 3000 280
BD50 Napa River 8/5/97 15 11470 5140 ND ND ND ND ND ND 630 160 ND 250 1200 2700 200
BD40 Davis Point 8/4/97 15 5560 2270 ND ND ND ND ND ND 130 ND ND ND 490 1500 150
BD30 Pinole Point 8/4/97 15 4080 1910 ND ND ND ND ND ND ND ND ND ND 510 1400 ND
BD20 San Pablo Bay 8/4/97 15 3960 1580 ND ND ND ND ND ND ND ND ND ND 480 1100 ND
BD15 Petaluma River 8/4/97 15 3720 1110 ND ND ND ND ND ND ND ND ND ND 250 740 120
BC60 Red Rock 7/30/197 15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BC20 Golden Gate 7/31/97 15 3020 1690 ND 480 160 200 ND ND 210 ND ND ND 160 480 ND
BC10 Yerba Buena Island 7/30/97 15 14910 6780 180 420 180 210 130 120 1500 170 440 200 1100 1900 230
BB70 Alameda 7/30/97 15 7490 3580 160 290 ND ND ND ND 660 110 180 150 570 1300 160
BA40 Redwood Creek 7/29/97 15 4470 1800 130 ND ND 140 ND ND 230 ND ND ND 340 960 ND
BA30 Dumbarton Bridge 7/28/97 15 2020 1720 ND ND ND ND ND 310 210 ND M M 1200 ND M
BA10 Coyote Creek 7/29/97 15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C-3-0 San Jose 7/29/97 15 12250 4610 ND ND ND ND ND 120 240 ND ND 220 930 2700 400
BW10 Standish Dam 8/1/97 15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BW15 Guadalupe River 8/1/97 15 12640 5120 120 ND ND ND 140 290 300 ND ND 280 1100 2500 390

A-23



Regional Monitoring Program 1997 Annual Report

A-24

Table 4. Dissolved PAH concentrations in water samples, 1997 (continued).
HPAH = high molecular weight PAHS, LPAH = low molecular weight PAHs, M = matrix interference, NA = not analyzed, ND = not
detected. For MDLs refer to Table 2 in Appendix B.
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BG20 Sacramento River 1/29/97 13 4062 620 ND ND 232 ND ND ND ND ND ND ND 388 ND
BG30 San Joaquin River 1/29/97 13 5739 1014 ND ND 356 ND ND ND ND ND ND ND 658 ND
BF20 Grizzly Bay 1/28/97 13 3290 442 ND ND 148 ND ND ND ND ND ND ND 294 ND
BD50 Napa River 1/28/97 13 8455 1852 236 ND 634 ND ND ND ND ND ND ND 982 ND
BD40 Davis Point 1/27/97 13 6047 1516 205 ND 602 ND ND ND ND ND ND ND 709 ND
BD30 Pinole Point 1/27/97 13 5243 978 149 ND 314 ND ND ND ND ND ND ND 515 ND
BD20 San Pablo Bay 1/27/97 13 5374 1360 144 ND 421 ND ND ND ND ND ND ND 795 ND
BD15 Petaluma River 1/27/197 13 8764 2642 308 140 812 ND ND 189 ND ND ND ND 1193 ND
BC60 Red Rock 1/23/97 13 7909 2311 153 ND 900 ND ND ND ND ND ND ND 1258 ND
BC20 Golden Gate 1/24/97 13 3580 768 ND ND 188 ND ND ND ND ND ND ND 580 ND
BC10 Yerba Buena Island 1/23/97 13 20288 9134 592 ND 2869 ND ND ND ND ND ND ND 5673 ND
BB70 Alameda 1/23/97 13 5697 4595 346 ND 1554 ND ND 219 ND ND ND ND 2476 ND
BA40 Redwood Creek 1/22/97 13 8389 7323 612 407 2370 ND ND 642 208 ND ND ND 2707 377
BA30 Dumbarton Bridge 1/21/97 13 5289 2887 297 128 890 ND 126 243 ND ND ND ND 1203 ND
BA10 Coyote Creek 1/22/97 13 7169 4548 393 227 1537 ND ND 397 132 ND ND ND 1673 189
C-3-0 San Jose 1/22/97 13 25605 10044 1124 617 3654 ND ND 465 154 ND ND ND 3745 285
BW10 Standish Dam 27197 13 10197 2413 471 208 855 ND ND 126 ND ND ND ND 753 ND
BW15 Guadalupe River 217197 13 13530 3456 700 283 1198 ND ND 178 ND ND ND ND 1097 ND
BG20 Sacramento River 4/23/97 14 5340 2220 ND ND 920 ND ND ND ND ND ND ND 1300 ND
BG30 San Joaquin River 4/23/97 14 2110 920 ND ND 570 ND ND ND ND ND ND ND 350 ND
BF20 Grizzly Bay 4/22/97 14 5920 3000 190 130 1200 ND ND 180 ND ND ND ND 1300 ND
BD50 Napa River 4/22/97 14 10440 5570 350 170 2100 ND 150 200 ND ND ND ND 2600 ND
BD40 Davis Point 4/21/97 14 6560 2910 190 ND 1200 ND ND 120 ND ND ND ND 1400 ND
BD30 Pinole Point 4/21/97 14 9830 3510 210 ND 1400 ND ND ND ND ND ND ND 1900 ND
BD20 San Pablo Bay 4/21/97 14 4750 1760 140 ND 680 ND ND ND ND ND ND ND 940 ND
BD15 Petaluma River 4/21/97 14 6720 3150 210 ND 1400 ND 150 190 ND ND ND ND 1200 ND
BC60 Red Rock 4/14/97 14 4390 1680 ND ND 680 ND ND ND ND ND ND ND 1000 ND
BC20 Golden Gate 4/15/97 14 3300 830 ND ND 180 ND ND ND ND ND ND ND 650 ND
BC10 Yerba Buena Island 4/14/97 14 5510 1590 ND ND 590 ND ND ND ND ND ND ND 1000 ND
BB70 Alameda 4/15/97 14 1990 570 ND ND 200 ND ND ND ND ND ND ND 370 ND
BA40 Redwood Creek 4/16/97 14 20260 12140 970 550 3600 ND 970 1400 400 ND ND ND 3500 750
BA30 Dumbarton Bridge 4/16/97 14 11800 3290 250 120 1200 ND 140 180 ND ND ND ND 1400 ND
BA10 Coyote Creek 4/17/97 14 9170 5590 450 270 1600 ND 480 690 200 ND ND ND 1500 400
C-3-0 San Jose 4/17/97 14 16380 8010 530 280 3000 ND 340 430 130 ND ND ND 3100 200
BW10 Standish Dam 4/9/97 14 39730 18790 1200 730 7200 ND 1000 1300 380 ND ND 130 6200 650
BW15 Guadalupe River 4/7/97 14 32430 15120 1100 540 5400 ND 910 1300 370 ND ND ND 4800 700
BG20 Sacramento River 8/6/97 15 1380 800 ND ND 340 ND ND ND ND ND ND ND 460 ND
BG30 San Joaquin River 8/6/97 15 1980 1080 130 ND 310 ND ND ND ND ND ND ND 640 ND
BF20 Grizzly Bay 8/5/97 15 10670 5740 290 210 1600 ND 150 190 ND ND ND ND 3300 ND
BD50 Napa River 8/5/97 15 11470 6330 320 170 2300 ND ND 140 ND ND ND ND 3400 ND
BD40 Davis Point 8/4/97 15 5560 3290 230 140 870 ND 140 210 ND ND ND ND 1700 ND
BD30 Pinole Point 8/4/97 15 4080 2170 ND ND 670 ND ND ND ND ND ND ND 1500 ND
BD20 San Pablo Bay 8/4/97 15 3960 2380 ND ND 880 ND ND ND ND ND ND ND 1500 ND
BD15 Petaluma River 8/4/97 15 3720 2610 180 ND 970 ND 150 210 ND ND ND ND 1100 ND
BC60 Red Rock 7130197 15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BC20 Golden Gate 7/31/97 15 3020 1330 ND ND 460 ND ND ND ND ND ND ND 870 ND
BC10 Yerba Buena Island 7/30/97 15 14910 8130 360 170 2400 ND ND ND ND ND ND ND 5200 ND
BB70 Alameda 7130197 15 7490 3910 210 ND 1300 ND ND ND ND ND ND ND 2400 ND
BA40 Redwood Creek 7129/97 15 4470 2670 170 ND 1100 ND ND ND ND ND ND ND 1400 ND
BA30 Dumbarton Bridge 7128197 15 2020 300 M M M ND 140 160 ND ND ND ND M ND
BA10 Coyote Creek 7129197 15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C-3-0 San Jose 7129197 15 12250 7640 510 240 2900 ND 300 390 130 ND ND ND 3000 170
BW10 Standish Dam 8/1/97 15 ND ND ND ND ND ND ND ND ND ND ND ND ND ND
BW15 Guadalupe River 8/1/97 15 12640 7520 520 270 2800 ND 370 490 150 ND ND ND 2700 220




Appendices

Table 5. Total (dissolved + particulate) PAH concentrations in water samples, 1997.
M = matrix interference, NA = not analyzed, ND = not detected, HPAH = high molecular weight PAHs, LPAH = low molecular weight
PAHs. For MDLs refer to Table 2 in Appendix B.
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BG20 Sacramento River 1/29/97 13 10886 4764 668 286 474 571 ND ND 239 122 ND ND 519 1459 426
BG30 San Joaquin River 1/29/97 13 10031 5132 277 492 659 654 164 ND 334 106 ND ND 545 1485 416
BF20 Grizzly Bay 1/28/97 13 6477 3362 201 393 461 358 ND ND 188 ND ND ND 450 960 351
BD50 Napa River 1/28/97 13 63685 23644 1727 343 1634 2191 957 688 725 128 455 ND 2643 8804 3349
BD40 Davis Point 1/27/97 13 12105 5782 250 283 777 856 127 ND 504 ND ND ND 841 1667 477
BD30 Pinole Point 1/27/197 13 18869 6422 425 482 912 980 151 ND 386 ND ND ND 915 1623 548
BD20 San Pablo Bay 1/27/97 13 13134 4621 201 413 571 506 122 ND 323 ND ND ND 497 1603 385
BD15 Petaluma River 1/27/197 13 57631 9578 316 406 781 630 141 ND 610 145 398 104 1120 4058 869
BC60 Red Rock 1/23/97 13 13861 6572 483 148 682 765 153 ND 558 167 ND ND 907 2253 456
BC20 Golden Gate 1/24/97 13 5614 3036 188 301 326 457 ND ND 192 122 ND ND 415 1035 ND
BC10 Yerba Buena Island 1/23/97 13 26344 11926 298 425 557 870 ND ND 973 ND ND ND 1854 6000 949
BB70 Alameda 1/23/97 13 28314 2304 ND ND ND ND ND ND ND ND ND ND 468 1836 ND
BA40 Redwood Creek 1/22/97 13 86568 6242 314 124 270 430 152 ND ND 163 576 ND 712 2764 737
BA30 Dumbarton Bridge 1/21/97 13 105868 12548 750 791 609 938 318 115 342 478 574 376 794 5462 1001
BA10 Coyote Creek 1/22/97 13 66999 8632 470 755 480 687 195 ND 337 358 360 179 687 3526 598
C-3-0 San Jose 1/22/97 13 167844 27802 1360 2098 2830 3695 1276 633 619 642 1289 492 2182 8714 1972
BW10 Standish Dam 27197 13 59182 13545 1130 1638 1665 2339 467 169 194 420 210 ND 984 3192 1137
BW15 Guadalupe River 217197 13 104150 20044 1238 1528 1746 2228 572 339 743 580 541 198 1587 7268 1476
BG20 Sacramento River 4/23/97 14 10800 3800 370 620 330 360 ND ND ND ND ND ND 440 1680 ND
BG30 San Joaquin River 4/23/97 14 4480 1480 ND 290 140 190 ND ND ND ND ND ND 170 690 ND
BF20 Grizzly Bay 4/22/97 14 20070 4280 180 760 200 300 ND ND 230 ND ND ND 470 1930 210
BD50 Napa River 4/22/97 14 23130 6230 210 230 190 260 ND ND 950 130 ND 210 900 2800 350
BD40 Davis Point 4/21/97 14 29130 6000 110 160 130 M ND ND 970 ND ND 130 920 3200 380
BD30 Pinole Point 4/21/97 14 17810 6970 240 180 230 330 160 ND 960 150 ND 270 1100 3150 200
BD20 San Pablo Bay 4/21/97 14 22480 3670 ND 140 ND 180 ND ND 540 ND ND 140 590 2080 ND
BD15 Petaluma River 4/21/97 14 59650 7850 310 530 300 610 130 ND 340 180 290 240 820 3800 300
BC60 Red Rock 4/14/97 14 14520 3450 150 ND ND 150 ND ND 390 ND ND 130 490 2020 120
BC20 Golden Gate 4/15/97 14 6440 2770 120 300 ND 190 ND ND 430 ND ND ND 430 1300 ND
BC10 Yerba Buena Island 4/14/97 14 24010 4670 150 190 190 320 ND ND 770 ND ND 150 650 2250 ND
BB70 Alameda 4/15/97 14 8590 1690 ND 130 ND ND ND ND ND ND ND ND 400 1160 ND
BA40 Redwood Creek 4/16/97 14 33830 8770 370 410 240 390 240 150 840 220 150 410 1100 3950 300
BA30 Dumbarton Bridge 4/16/97 14 100910 15860 590 1100 400 570 240 190 1100 450 M 870 2120 8000 230
BA10 Coyote Creek 4/17/97 14 234390 3500 270 440 170 260 120 ND 370 400 M 250 1220 M M
C-3-0 San Jose 4/17/97 14 54350 10790 250 650 400 580 190 150 910 160 320 350 1210 5000 620
BW10 Standish Dam 4/9/97 14 313080 30290 980 910 1400 2100 680 1170 2200 1500 2250 1140 4700 9500 1760
BW15 Guadalupe River 417197 14 445700 15480 3600 380 1100 1500 2680 M 3200 3020 M M M M M
BG20 Sacramento River 8/6/97 15 7640 1000 ND ND ND ND ND ND ND ND ND ND 180 820 ND
BG30 San Joaquin River 8/6/97 15 7490 900 ND ND ND ND ND ND ND ND ND ND 290 610 ND
BF20 Grizzly Bay 8/5/97 15 18320 5310 ND ND ND 120 ND ND 160 ND ND 170 1200 3380 280
BD50 Napa River 8/5/97 15 40540 6840 ND ND ND ND ND ND 630 160 140 250 1400 3800 460
BD40 Davis Point 8/4/97 15 45140 6630 ND ND ND ND ND ND 330 ND 270 150 1190 4100 590
BD30 Pinole Point 8/4/197 15 19460 3370 ND ND ND ND ND ND ND ND ND ND 800 2400 170
BD20 San Pablo Bay 8/4/97 15 63060 4780 ND ND ND ND ND ND ND 140 340 ND 760 3100 440
BD15 Petaluma River 8/4/97 15 152310 12700 730 ND 190 480 400 230 410 390 1100 520 1240 6140 870
BC60 Red Rock 7130197 15 13750 1120 ND ND ND ND ND ND ND ND ND ND 120 860 140
BC20 Golden Gate 7131/97 15 4100 1690 ND 480 160 200 ND ND 210 ND ND ND 160 480 ND
BC10 Yerba Buena Island 7/30/97 15 23900 7270 180 420 180 210 130 120 1500 170 440 200 1100 2390 230
BB70 Alameda 7130197 15 17630 4030 160 290 ND ND ND ND 660 110 180 150 570 1750 160
BA40 Redwood Creek 7129/97 15 28810 2740 130 ND ND 140 ND ND 230 ND ND ND 340 1740 160
BA30 Dumbarton Bridge 7128/97 15 9120 640 ND ND ND ND ND 310 210 120 M M M M M
BA10 Coyote Creek 7129197 15 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
C-3-0 San Jose 7129197 15 194710 17770 720 ND 220 540 420 330 640 470 1300 810 1930 9100 1290
BW10 Standish Dam 8/1/97 15 9860 2970 ND ND ND 870 ND ND 2100 ND M M ND M M
BW15 Guadalupe River 8/1/97 15 228130 21610 820 ND ND 260 660 560 770 730 1600 1020 2300 11400 1490
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Table 5. Total (dissolved + particulate) PAH concentrations in water samples, 1997 (continued).
M = matrix interference, NA = not analyzed, ND = not detected, HPAH = high molecular weight PAHs, LPAH = low molecular
weight PAHs. For MDLs refer to Table 2 in Appendix B.
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BG20 Sacramento River 1/29/97 13 10886 6122 650 751 1155 ND ND 1128 312 159 ND ND 1216 751
BG30 San Joaquin River 1/29/97 13 10031 4899 382 581 971 ND ND 840 293 ND ND ND 1324 508
BF20 Grizzly Bay 1/28/97 13 6477 3115 383 447 506 ND ND 739 161 ND ND ND 703 176
BD50 Napa River 1/28/97 13 63685 40041 5468 4732 5737 ND 1492 6731 1513 1262 ND 4051 5219 3836
BD40 Davis Point 1/27197 13 12105 6323 806 651 1444 ND ND 951 297 143 ND ND 1439 592
BD30 Pinole Point 1/27/97 13 18869 12447 1292 1408 2271 ND ND 2237 793 305 ND 271 2175 1695
BD20 San Pablo Bay 1/127197 13 13134 8513 958 987 1316 ND ND 1764 563 237 ND ND 1473 1215
BD15 Petaluma River 1/27/197 13 57631 48053 3878 3868 8240 ND ND 9014 3185 1133 ND 4210 6489 8036
BC60 Red Rock 1/23/97 13 13861 7289 598 718 1588 ND ND 1430 468 190 ND ND 1790 507
BC20 Golden Gate 1/24197 13 5614 2578 214 185 574 ND 214 343 128 ND ND ND 920 ND
BC10 Yerba Buena Island 1/23/97 13 26344 14418 1138 448 4000 ND 814 959 347 ND ND ND 6712 ND
BB70 Alameda 1/23/97 13 28314 26010 1738 1375 3540 ND 3374 4088 1448 555 ND 682 4306 4904
BA40 Redwood Creek 1/22/97 13 86568 80326 4966 6139 12830 ND ND 13700 5730 1760 ND 8956 12522 13723
BA30 Dumbarton Bridge 1/21/97 13 105868 93320 5865 5733 13322 ND 11278 12100 5336 1744 ND 14241 10674 13027
BA10 Coyote Creek 1/22/97 13 66999 58367 3992 3812 10414 ND 7332 9887 3686 1039 ND 983 7819 9403
C-3-0 San Jose 1/22/97 13 167844 140042 11059 11234 18752 14321 13832 14550 8582 2621 865 14796 17018 12412
BW10 Standish Dam 2/7/197 13 59182 45637 4755 5021 5807 ND 3618 7072 2568 1198 ND 6102 5151 4345
BW15 Guadalupe River 2/7197 13 104150 84106 7224 8369 13220 ND 8039 12045 4594 1716 559 10342 9815 8183

BG20 Sacramento River 4/23/97 14 10800 7000 630 600 1720 ND 580 750 200 ND ND ND 2300 220
BG30 San Joaquin River 4/23/97 14 4480 3000 290 290 940 ND 260 360 ND ND ND ND 860 ND

BF20 Grizzly Bay 4/22/97 14 20070 15790 1990 1110 3800 ND 1300 2080 610 170 ND 130 3500 1100
BD50 Napa River 4/22/97 14 23130 16900 1850 980 4400 ND 1350 1900 540 160 ND 130 4600 990
BD40 Davis Point 4/21/97 14 29130 23130 2590 1300 5400 ND 2100 2920 860 260 ND 1800 4300 1600
BD30 Pinole Point 4/21/97 14 17810 10840 1070 580 2600 ND 1000 1300 410 ND ND ND 3100 780
BD20 San Pablo Bay 4/21/97 14 22480 18810 1940 880 3080 360 1700 2300 760 250 ND 2700 2540 2300
BD15 Petaluma River 4/21/97 14 59650 51800 5510 2700 9600 210 5150 6990 2100 740 ND 6800 6300 5700
BC60 Red Rock 4/14/97 14 14520 11070 1000 560 2280 ND 980 1300 420 130 ND 1100 2100 1200
BC20 Golden Gate 4/15/97 14 6440 3670 320 200 670 ND 320 420 120 ND ND 200 1050 370
BC10 Yerba Buena Island 4/14/97 14 24010 19340 1900 990 3290 ND 1800 2400 810 250 ND 2700 2800 2400
BB70 Alameda 4/15/97 14 8590 6900 590 350 1190 ND 730 900 310 ND ND 880 950 1000
BA40 Redwood Creek 4/16/97 14 33830 25060 2370 1430 5200 ND 2870 3800 1190 250 ND ND 5100 2850
BA30 Dumbarton Bridge 4/16/97 14 100910 85050 11250 7120 1200 230 12140 16180 5100 1500 ND 15000 2330 13000
BA10 Coyote Creek 4/17/97 14 234390 230890 35450 22270 M 26000 27480 45690 12200 3300 9100 27000 M 22400
C-3-0 San Jose 4/17/97 14 54350 43560 4530 2480 9200 ND 4040 6030 1930 550 ND 3100 7500 4200
BW10 Standish Dam 4/9197 14 313080 282790 31200 19730 49200 23000 24000 37300 11380 3000 8000 23130 33200 19650
BW15 Guadalupe River 417197 14 445700 430220 88100 44540 M 49000 47910 M 95370 5600 22000 42000 M 35700
BG20 Sacramento River 8/6/97 15 7640 6640 720 580 1540 ND 650 940 270 ND ND ND 1760 180
BG30 San Joaquin River 8/6/97 15 7490 6590 840 480 1410 ND 590 820 250 ND ND 210 1490 500
BF20 Grizzly Bay 8/5/97 15 18320 13010 1270 840 2700 ND 1070 1590 420 ND ND ND 4600 520
BD50 Napa River 8/5/97 15 40540 33700 3820 2070 6700 ND 3000 4540 1300 370 ND 1700 7600 2600
BD40 Davis Point 8/4/97 15 45140 38510 4230 2140 7770 ND 3540 5110 1500