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1.0 SUMMARY

This technical report presents the 1994 Kelly Farm Demonstration Wetland (KFDW)
bioaccumulation/ magnification information and evaluates these data, in comparison with
previous KFDW bioaccumulation/magnification data and with reference studies. In
addition, Cadlifornia State Mussel Watch Program (SMWP) and Toxic Substances
Monitoring Program (TSMP) data are evaluated with regard to differences above and
below Santa Rosa’ s reclaimed water discharge.

1.1 BIOACCUMULATION IN PLANT TISSUES AT KFDW

All metals present at detectable concentrations in KFDW sediments have substantially
lower concentrations in rhizomes and seeds of the vegetation than in sediment, suggesting
no unusua bioaccumulation. Concentrations of aluminum, arsenic, chromium, lead, and
nickel in vegetation tissues were equivaent to less than 12 percent of their concentration
in sediments. Reduced concentrations in vegetation relative to the sediments were also
documented for copper, mercury, and zinc (less than 30 percent of the sediment
concentration). Bioaccumulation (as indicated by the ratio of sediment to tissue
concentration) of three other metals (cadmium, selenium, and silver) cannot be assessed
because their concentrations in sediments were below analytical detection limits. Organics
compounds were analyzed but not detected in sediment and plant tissues in the 1994
study.

1.2 BIOACCUMULATION IN ANIMAL TISSUES AT KFDW

The concentration of auminum, arsenic, chromium, lead, and nickel was lower in animal
tissues than in sediment at KFDW. The concentration of copper in mosquitofish tissues
was less than in sediment, but a bioaccumulation factor (ratio of tissue to sediment
concentration) of 3.5 was calculated for crayfish. Accumulation of copper in crayfish
tissues can be expected because copper is a mgor component of the respiratory pigment
hemocyanine of crustaceans. Bioaccumulation factors for zinc in crayfish and mercury in
crayfish and mosquitofish ranged from 0.56 to 1.24, indicating that the concentrations of
these metdls in anima tissues and in sediments are Similar. Zinc concentration in
mosquitofish, however, was twice as high as that measured in sediments suggesting a
possible accumulation, or concentration from water, in fish tissues. Like copper, zinc is a
micronutrient that is required by fish for proper metabolism. Organics compounds were
analyzed but not detected in sediment and animal tissues in the 1994 study.

1.3 ComPARISON OF KFDW DATA FROM 1991 AND 1994
The evauation of data for plant and mosquitofish tissue and sediments collected from

KFDW in August 1994 in comparison to samples collected in KFDW in 1991 was limited
to metal's because organic compounds (including pesticides and PCBs) were not present at
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detectable concentrations in mosquitofish and sediments in both studies. Organic
compounds were not analyzed in plant tissue in the 1991 study. Five metals had reduced
concentrations in 1994 relative to the 1991 data, both in sediments and in wetland
vegetation: aluminum, chromium, lead, nickel, and zinc. Increases in metals content of the
sediments in 1994 relative to 1991 were documented for arsenic and mercury. However,
the average concentration of these metals in Santa Rosa's reclaimed water was the same
or dightly lower in 1994 than in 1991. If the concentrations of metals in sedimentsin 1991
had reached equilibrium with reclamed water, this would indicate the sediment increases
were not due to increases in these metals in reclaimed water discharge. If the metals in
sediment had not reached equilibrium with reclaimed water in 1991, the increase may be
due to continued loading from reclaimed water.

1.4 EVALUATION OF BIOACCUMULATION ATKFDW

Sediments of Kelly Farm had similar or lower concentrations of metals relative to
comparable reference sites. Bioaccumulation factors for those metals in vegetation were
generdly similar or lower aa KFDW than a reference stes. KFDW faunal tissue
concentrations of five out of six metas evaluated for potential bioaccumulation
(aluminum, arsenic, cadmium, lead, and zinc) were similar, or lower, than concentrations
reported for the Clark Fork River reference site where benthic organisms are exposed to
sediments with low metals content.

Potential adverse effects of metals from Kelly Farm sediments on aquatic organisms were
evaluated by the use of benchmark values for assessment of ecological risk. No significant
risks for adverse effects on vegetation and aquatic fauna from exposure to Kelly Farm
sediments were identified.

Toxicological benchmarks for food intake were used to evauate the risks for adverse
effects on terrestrial fauna from ingestion of Kelly Farm wetland vegetation and aquatic
organisms. Based on available benchmarks for food ingestion, metals concentrations in
vegetation and aquatic organisms of the Kelly Farm wetlands are considered to pose no
significant potential risk for effects on terrestrial wildlife. A more extensive analysis of
potential risk of reclaimed water to aguatic and terrestria wildlife is presented in the
Ecological Risk AssessmentTechnical Report (Parsons ES 1996).

1.5 STATE MUSSEL WATCH PROGRAM RESULTS

Average concentrations of trace elements in SMWP clam tissues were very similar above
and below the discharge and were similar to the concentrations in control clams. However,
there was high variability between stations within years. There was no discernible pattern
of increased tissue concentration of metals below Santa Rosa's reclaimed water discharge
relative to above the discharge.

Total benzenehexachloride (BHC) (apha and gamma only, beta and delta BHC were
below detection) in SMWP clam tissue was found in elevated concentrations below the
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discharge (Laguna at Wohler Bridge) during 1990-1992 but total BHC was below
detection in clams 1993 and 1994. However, elevated total BHC in clams did not coincide
with elevated BHC in reclaimed water. Since the clams are deployed for only about three
months, the elevated BHC levels are not likely due to a lagged effect of reclaimed water.
The lack of a relationship between concentration in reclaimed water discharge and
concentration in clam tissues indicates another source of BHC may be present in the
Laguna watershed. A likely source is from pesticide application. The remaining organic
compounds found in detectable concentrations in clams were either similar or lower below
the discharge or showed no regular pattern above versus below the discharge.

1.6 ToxiC SUBSTANCE MONITORING PROGRAM RESULTS

The only TSMP data available for comparisons of trace elements and organic compounds
in tissue above and below Santa Rosa' s discharge are on one date from the Russian River
at Wohler Bridge, the Laguna at Stony Point, and Santa Rosa Creek at Willowside ( all
above the confluence with the Laguna) and the Russian River at Hacienda Bridge (below
the confluence) in 1987. These values are shown in bold in Tables 26 and 27. The data
from al other stations are for different species above and below the discharge.
Concentrations of trace metals in tissues were very smilar in above and below the
discharge with the possible exception of lead which ranged from below detection to 0.1
mg/L above the discharge and was 0.2 mg/L below the discharge. Only one organic
compound, total DDT, was detectable in tissues below the discharge and it was found in
the same concentration as two of the three stations above the discharge.
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2.0 INTRODUCTION

The discharge of reclaimed water to surface water has the potential to cause accumulation
of water quality constituents in biota of the receiving water environment. The purpose of
this technical report is to summarize information that characterizes the potential for
bioaccumulation of reclaimed water constituents. This report is intended to provide a basis
for the wildlife risk assessment (see Ecological Risk Assessment Technica Report,
Parsons ES 1996). This technica report is based on data from the Kelly Farm
Demonstration Wetland (KFDW) which was created to determine how best to develop
enhancement wetlands to provide wildlife and reclaimed water polishing benefits using
reclaimed water produced by Santa Rosa Subregional Water Reclamation System. An
assessment of the concentrations of those contaminants that may accumulate directly in
wetland ecosystem components (bioaccumulation) or indirectly through food consumption
(biomagnification) is an integra measure of the potential effects of reclaimed water
discharge on the receiving water environment, whether it be the Russian River, Laguna de
Santa Rosa or another wetland.

The first step in an assessment of bioaccumulation and biomagnification into the food
chain was made in early 1991 by analyzing freshwater clams (Corbicula sp.) that had been
deployed in KFDW for about three months. In addition, samples of sediments, plants,
invertebrates, and fish were collected in 1991 and analyzed for trace elements and
organochlorine compounds (CHM Hill, et a. 1992). Further investigation of
bioaccumulation/magnification in the food chain in KFDW was conducted during August
1994, four years after the ponds were constructed. This technical report presents the 1994
KFDW  bioaccumulation/magnification information and evaluates these data, in
comparison with previous KFDW bioaccumulation/magnification data and with reference
studies. In addition, California State Mussel Watch Program (SMWP) and Toxic
Substances Monitoring Program (TSMP) data are evaluated with regard to differences
above and below Santa Rosa's reclamed water discharge. This document provides
information on the following:

Description of KFDW
Bioaccumulation/magnification monitoring plan

Bioaccumulation/magnification monitoring results at KFDW

Comparison of 1994 bioaccumulation/magnification results with 1991
bioaccumul ation/magnification results

An evaluation of bioaccumulation in KFDW vegetation and fauna
A comparison of the KFDW bioaccumulation results with reference studies
SMWP and TSMP data
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3.0 DESCRIPTION OF FACILITY

3.1 PROJECT LOCATION

The KFDW is located on Kelly Farm, which is owned by the Santa Rosa Subregional
System. The water supply for the KFDW is the reclaimed water from the Santa Rosa
Subregional Water Reclamation System on Llano Road. This study was conducted in Cell
3, the third cell in a series of five connected cells (Figure 1). At the time this study was
designed, wetland creation was potentialy part of the Project description. Cell 3 was
selected for the study because it is most similar to the type of wetland that would have
been created for the Project. Kelly Farm is located between Santa Rosa and Sebastopoal,
near the Laguna de Santa Rosa (Figure 2).

3.2 HABITAT DESCRIPTION

KFDW is a “palustrine” wetland which is characterized by emergent wetland plants and
open water areas that are less than 20 acres and not more than 6 feet deep at low water.
Vegetation currently covers approximately 90 percent of Cell 3. Vegetation in Cell 3 is
dominated by stands of bulrush (Scirpus californicus) with some cattails (Typha latifolia)
also present.

MAY 24, 1996 5



Figure 1. Kelly Farm Demonstration Wetland
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4.0 MONITORING PLAN

A field sampling and quality assurance project plan was developed prior to implementation
of sampling. This plan isincluded in Appendix 1.

Samples were collected from the Kelly Farm Demonstration Wetland Cell 3 during August
1994. The sample collection plan is described in Table 1. Samples of sediment, bulrush
seeds, cattail rhizomes, crayfish, and mosquitofish were collected.

4.1 SEDIMENT SAMPLING

Three to four composite sediment samples were collected to analyze for the constituents
shown in Table 1. The dense nature of the vegetation in Cell 3 prevented the use of
standard sampling devices so repeated grabs of sediment were collected by gloved hand.
Samples from the top 2-3 inches of sediment were collected. Every effort was made
during sample collection to preclude contamination and cross-contamination of the
samples. Each sample was composed of 5 subsamples taken from widely spaced locations
throughout the pond. Sediment sampling was done prior to biological sampling and shore
subsamples were collected prior to offshore samples to minimize disturbance to the
sediment. Sediment samples were placed into glass jars which were then put into an ice
chest and cooled to £C.

Table 1.

Sample Collection Plan

Tissue # Samples Constituent

Sediment 4 composite moisture, pH, TOC, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag,
Zn, organochlorine pesticides and PCBs, organophosphorus
pesticides, herbicides, acid volatile sulfides

Bulrush seeds 3 composite moisture, lipids, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Zn,
organochlorine pesticides and PCBs, organophosphorus
pesticides, herbicides

Cattail rhizomes 3 composite moisture, lipids, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Zn,
organochlorine pesticides and PCBs, organophosphorus
pesticides, herbicides

Crayfish 3 composite moisture, lipids, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Zn,
organochlorine pesticides and PCBs, organophosphorus
pesticides, herbicides

Mosquitofish 4 composite moisture, lipids, Al, As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Zn,
organochlorine pesticides and PCBs, organophosphorus
pesticides, herbicides
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4.2 BIOLOGICAL SAMPLING

Triplicate or quadruplicate composite samples of four tissue types as shown in Table 1
were collected. Each sample was composed of 3 to 5 subsamples taken from widely
spaced locations throughout cell 3. Every effort was made to preclude contamination and
cross-contamination of the samples during sample collection. Bulrush seeds, cattail
rhizomes, and mosquito fish samples were placed in glass jars. Crayfish were wrapped in
aluminum foil and then placed in Ziploc bags. All biological samples were then placed in
an ice chest with dry ice and frozen. Wrapping large organisms in aluminum foil prior to
freezing is part of EPA’s fish sampling protocol and the laboratory has empirica data to
indicate there is no problem with metals contamination using this method (pers. comm.
Jim Nettum, Hazleton Environmental Servicesto M. Commins 21 May 1996).

For all biologica samples, the entire sample was analyzed. For mosquito fish and crayfish,
the contents of the guts were analyzed as well as tissue, which may have resulted in an
increase in some constituents due to the fraction that was in the guts and not actually
incorporated into tissue. Crayfish may store metals in the exoskeleton and get rid of them
when they molt. Thus, the metals in crayfish may be overestimated. Since several crayfish
were composited for analysis, the stage of the molt would be averaged (i.e. crayfish not al
inavery early or very late molting stage). Aluminum in particular may be overestimated in
crayfish because duminum is a primary component of sediment, and the crayfish guts were
not depurated prior to analysis.

A numerical smulation study conducted by the United States Environmental Protection
Agency (EPA) evaluated the effects of composite sampling on the statistical power of a
sampling design. This study indicated that the increase in the number of subsamplesin the
composite sample will 1) increase the confidence in the estimate of mean values, and 2)
increases the probability of detecting differences anong mean vaues of multiple sampling
sites. For the collection of five composite samples from five sampling sites, the EPA study
concluded that three to thirty subsamples were required to obtain a minimum detectable
difference equivalent to the overal mean value. This range of values was dependent on the
variability of the data, an unknown parameter at KFDW. Assuming that data variability in
the survey locations falls within the intermediate range evaluated by the EPA study
(coefficient of variation = 101.6 percent), a number of organisms from three to five per
composite sample will yield a 55 to 70 percent probability of statistically detecting
differences equal to the overal mean among sampling sites. This was the basis for
collecting three to five subsamples per sample for this study.

4.3 ECOLOGICAL RISK ANALYSIS

Risk assessment methods recommended by the EPA (1989, 1992) were used to evauate
bioaccumulation potential and ecological risks to vegetation, aguatic organisms, and
terrestrial wildlife from contaminants in Kelly Farm wetlands sediments.
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4.3.1 Bioaccumulation

Potential bioaccumulation of contaminants in organisms tissues from sediments was
evaluated from collected samples of cattail rhizomes, bulrush seeds, crayfish, and
mosquitofish. As an initia screening tool, a bioaccumulation factor was calculated as the
ratio of concentration in organism tissues to the concentration in sediments. In along-term
exposure, bioaccumulation factors below a vaue of 1.0 are indicative of low or no
potential for accumulation of a particular compound in organism tissues. Tissue
concentrations greater than those in the sediments, or any other exposure media, indicate
potential increases of the compound aong the food chain (bioaccumulation factors greater
than 1.0). A more extensve evauation of bioaccumulation impacts is described in
Ecological Risk Assessment Bchnical Report (Parsons ES 1996).

4.3.2 Exposure Pathways and Receptors

Surface water and sediments may function as direct or indirect pathways of exposure of
aguatic and terrestrial organisms (ecological receptors) to contaminants. Domestic and
wildlife species typically obtain drinking water from creeks, ponds, and other surface
water sources. Contaminants dissolved in surface water may also affect plants such as
wetland vegetation, fish and other aguatic organisms. Aquatic plants and invertebrates are
directly exposed to contaminants in sediments, and serve as an indirect pathway for
exposure of birds and wildlife.

Potential ecological receptors at the site include organisms representative of wetland
vegetation (cattails and bulrushes), aquatic organisms (crayfish and mosquitofish), and
wildlife closely-associated with aquatic environments (mallard duck, heron, otter, and
mink).

4.3.3 Benchmark Values

Benchmark values were used as the ecological effects endpoints for the risk assessment.
Benchmarks identify contaminant concentrations above which adverse effects on
organisms are likely to occur. These benchmarks were obtained from toxicological studies
documenting lethal and sublethal effects of potential contaminants on test organisms in
experimental conditions. Benchmark values are further developed in the Ecological Risk
Assessment Technical Report (Parsons ES 1996).

Benchmarks for sediments. Due to the lack of federal criteria for sediment quality, the
apparent effects thresholds were used as the benchmarks for potential effects of sediment-
sorbed contaminants on aquatic organisms. These benchmarks have been summarized by
the National Oceanic and Atmospheric Administration (NOAA 1994).

Benchmark levels for terrestrial plants. Benchmark levels for effects on terrestrial plants
were obtained from soil remediation criteria for parkland and residential use, as derived by
the Canadian Council of Ministers of the Environment (CCME 1991).
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Benchmark levels for terrestrial wildlife. Results of toxicological studies documenting
potential effects on mammals and birds were used for development of benchmark values
for food ingestion (Table 2). Toxicological data are typically reported as a dose per unit
weight of the test organism.

Experimental doses resulting in a no-observed-effect level (NOEL) in laboratory
conditions were used as the benchmark for each compound. When NOEL data were
unavailable, an extrapolation was made from the reported lowest-observed-effect level
(LOEL). The extrapolation used factors ranging from 5 to 100, depending on the
exposure duration (chronic, subchronic, or acute exposures), and the reported effect
(NOEL, LOEL, or letha concentration). This approach is considered to be extremely
conservative, and the rationale for derivation of extrapolation factors is described by Ford
et al. (1992).

4.3.4 Risk Assessment Procedures

The risk for adverse effects on organisms was quantified using the ratio between the
exposure concentration (concentration in food source), and the selected benchmark value
(E/B ratio). The use of E/B ratios is a semi-quantitative approach to measure the degree
of potential risk for adverse effects on receptor organisms. This is a very conservative
approach, as described in Ecological Risk Assessment Technical Report (Parsons ES
1996). According to guidelines proposed by Menzie et. a (1993), E/B ratios less than or
equal to 1.0 identify a minimal or no probable risk for effects on organisms; ratios from
1.0 and 10.0 identify a moderate potential risk; and ratios greater than 10.0 indicate
significant potential for effects.

For the calculation of the E/B ratio, benchmarks presented as a dose per unit weight were
converted to a dietary concentration assuming a food intake rate of 20 percent of the
organism body weight per day. Thisingestion rate is typical of severa small mammals and
ducks (EPA 1993,Ecological Risk AssessmentTechnical Report, Parsons ES 1996).
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Table 2.

Benchmarks for Dietary Intake of Metals by Mammals and Birds

Experimental | Test Species| Type of Observed |Extrapola-| Benchmark
Dose # (mg/kg Exposure Effect tion Value (mg/kg
bw/day) Factor® bw/day) ¢
Mammals
Antimony 1.25 Mouse Chronic | Lowest effect 5 0.25
level
Arsenic 51 Mouse Chronic | Lowest effect 5 1.02
level
Barium 5.06 Rat Chronic | No effect level 5.06
Beryllium 0.66 Rat Chronic | No effect level 0.66
Cadmium 2.52 Mouse Chronic | Lowest effect 5 0.50
level
Chromium 111 4000 Rat Chronic | No effect level 1 4,000
Chromium V1 3.28 Rat Chronic | No effect level 1 3.28
Copper 11.7 Mink Chronic | No effect level 1 11.7
Lead - 8 Rat Chronic | No effect level 1 8.00
inorganic
Lithium 9.39 Rat Chronic | No effect level 1 9.39
Manganese 88 Rat Chronic | No effect level 1 88
Mercury - 13.2 Mouse Chronic | No effect level 1 13.2
inorganic
Mercury - 0.032 Rat Chronic | No effect level 1 0.032
methyl
Nickel 40 Rat Chronic | No effect level 1 40
Selenium 0.75 Mouse Chronic | Lowest effect 10 0.075
level
Silver 50 Mouse Acute 50% mortality 100 0.5
Strontium 263 Rat Chronic | No effect level 1 263
Thallium 0.74 Rat Subchronic | Lowest effect 20 0.037
level
Vanadium 5 Rat Chronic | No effect level 5
Zinc 160 Mouse Chronic | No effect level 160
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Table 2. cont.

Benchmarks for Dietary Intake of Metals by Mammals and Birds

Experimental | Test Species| Type of Observed |Extrapola-| Benchmark
Dose # (mg/kg Exposure Effect tion Value (mg/kg
bw/day) Factor® bw/day) ¢
Birds
Arsenic 100 Mallard duck| Chronic | No effect level 1 100
Barium 208 Chicken Subchronic | No effect level 10 20.8
Cadmium 1.45 Mallard duck| Chronic | No effect level 1 1.45
Chromium 111 1 Black duck Chronic | No effect level 1 1
Copper 33.2 Chicken Chronic | No effect level 1 33.2
Lead - 3.85 American Chronic | No effect level 1 3.85
inorganic kestrel
Mercury - 0.064 Mallard duck | Chronic | Lowest effect 5 0.013
methyl level
Nickel 77.4 Mallard duck| Chronic | No effect level 1 77.4
Selenium 0.4 Mallard duck| Chronic | No effect level 1 0.4
Silver 50 Mouse Acute 50% mortality 100 0.5
Vanadium 11.4 Mallard duck| Chronic | No effect level 1 11.4
Zinc 300 Mallard duck | Subchronic| Lowest effect 20 15
level

Daily dose in mg of the element per kg body weight. Data from multiple sources summarized by Opresko et al.
1994. Silver data from Sax 1984.

Extrapolation factors from Ford et al. 1992.

Benchmarks are calculated as the experimental dose divided by an extrapolation factor to obtain a no-effect
concentration.
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5.0 MONITORING RESULTS

The results of the 1994 field collection as averages of replicates are presented in this
section. Raw (unaveraged) data are presented in Appendix 2. QA/QC information is
presented in Appendix 3.

5.1 TRACE ELEMENTS

The average dry weight concentration of trace elements (metals and metalloids) in KFDW
sediment and tissues are shown in Table 3. Table 3 also shows the average concentrations
of these metals in Santa Rosa Treatment Plant reclaimed water between 1991 and 1994.

The highest tissue concentrations of aluminum, arsenic, cadmium, chromium, mercury,
selenium, silver, and zinc were found in mosquitofish. Crayfish contained the highest
concentrations of copper, and cattail rhizomes contained the highest concentrations of lead
and nickel. Mosquitofish prey items were not analyzed since sufficient biomass could not
be collected.

Table 3.

Average® dry weight concentration of trace elements in Kelly Farm tissues and
sediment in the 1994 study and average concentration of trace elements in
Santa Rosa reclaimed water between 1991 and 1994 (ppm)

Cattail Crayfish | Mosquito- |Bulrush seeds| Sediment | Reclaimed water
rhizomes fish
Aluminum 1183 449 1232 35.4 18500 0.024
Arsenic 0.30 0.77 0.325 0.063 3.38 0.0020
Cadmium 0.20° 0.15° 0.26° 0.063 0.345° 0.0017
Chromium 4.09 1.88 4.9375 0.30 63.5 0.0026
Copper 7.38 85.7 6.79 4.35 24.6 0.011
Lead 1.24 0.94 1.06 0.27 111 0.015
Mercury 0.040° 0.05 0.11 0.017 0.089 0.0008
Nickel 7.10 4.49 4.86 3.56 97.1 0.0064
Selenium 0.40° 0.59 0.84 0.2 0.675° 0.0010
Silver 0.92 0.596 1.36 0.804 3.3 0.0012
Zinc 15.4 62.2 142.25 4.97 63.8 0.024

& For concentrations below the reporting limit, the reporting limit was used in averages
P Large value possibly dueto outlier.
¢ All replicates were below the reporting limit. VValues shown are the average reporting limit.
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5.2 ORGANIC COMPOUNDS

The concentrations of all organic compounds that were analyzed in all tissue and sediment
samples were below the reporting limit. The organic compounds analyzed and their
reporting limits are shown in Table 4. Reporting limits for each compound were the same
for all tissue replicates. The values shown for sediment are the average reporting limit for
each compound.

Table 4.

Organic compounds analyzed in Kelly Farm tissue and sediment samplesAll organics
were below the reporting limits. Shown are the reporting limits (ppb dry weight)

Constituent Cattail Rhizomes | Crayfish | Mosquito-fish|Bulrush Seeds| Sediment
Percent Moisture 75.3 46.5 80.9 231 41.95
Percent Lipid 0.143 1.06 293 0.725
Herbicides
2,4-D <100 <100 <100 <100 <1725
2,45-TP <20 <20 <20 <20 <34.5
2,45T <20 <20 <20 <20 <345
Organophosphorous
Pesticides
Azinphos methyl <8 <8 <8 <8 <5.7
Bolstar <5.6 <5.6 <5.6 <5.6 <3.975
Chloropyrifos <8 <8 <8 <8 <5.7
Coumaphos <16 <16 <16 <16 <115
Demeton, O,S <9.6 <9.6 <9.6 <9.6 <6.925
Diazinon <16 <16 <16 <16 <16.25
Diclorovos <64 <64 <64 <64 <46.75
Dimethoate <21 <21 <21 <21 <15.25
Disulfoton <5.6 <5.6 <5.6 <5.6 <3.975
EPN <3.2 <3.2 <3.2 <32 <2.275
Ethoprop <16 <16 <16 <16 <115
Fensulfothion <6.4 <6.4 <6.4 <6.4 <4.675
Fenthion <8 <8 <8 <8 <5.7
Malathion <8.8 <8.8 <8.8 <8.8 <6.425
Merphos <16 <16 <16 <16 <115
Mevinphos <40 <40 <40 <40 <29.25
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Table 4.

Organic compounds analyzed in Kelly Farm tissue and sediment samplesAll organics
were below the reporting limits. Shown are the reporting limits (ppb dry weight)

Constituent Cattail Rhizomes | Crayfish | Mosquito-fish|Bulrush Seeds| Sediment
Naled <40 <40 <40 <40 <29.25
Ethyl parathion <4.8 <4.8 <4.8 <4.8 <3.45
Methyl parathion <9.6 <9.6 <9.6 <9.6 <6.925
Phorate <3.2 <3.2 <3.2 <3.2 <2.275
Ronnel <5.6 <5.6 <5.6 <5.6 <3.975
Sulfotep <5.6 <5.6 <5.6 <5.6 <3.975
Tepp <64 <64 <64 <64 <46.75
Stirophos <64 <64 <64 <64 <46.75
Tokuthion <8.8 <8.8 <8.8 <8.8 <6.425
Trichloronate <64 <64 <64 <64 <46.75
Monocrotophos <16 <16 <16 <16 <86.75

Organochlorine
Pesticides and PCBs

Gamma-BHC (Lindane) <8 <8 <8 <8 <2.925
Heptachlor <8 <8 <8 <8 <2.925
Aldrin <8 <8 <8 <8 <2.925
Heptachlor epoxide <8 <8 <8 <8 <2.925
Endosulfan | <8 <8 <8 <8 <2.925
Dieldrin <8 <8 <8 <8 <5.7
Endosulfan 11 <8 <8 <8 <8 <5.7
4,4-DDT <8 <8 <8 <8 <5.7
Alpha-BHC <8 <8 <8 <8 <2.925
Beta-BHC <8 <8 <8 <8 <2.925
DeltaBHC <8 <8 <8 <8 <2.925
Gamma-chlordane <8 <8 <8 <8 <2.925
Alpha-chlordane <8 <8 <8 <8 <2.925
4,4-DDE <8 <8 <8 <8 <5.7
Endrin <8 <8 <8 <8 <5.7
4,4-DDD <8 <8 <8 <8 <5.7
Endosulfan sulfate <8 <8 <8 <8 <5.7
Endrin aldehyde <8 <8 <8 <8 <5.7
Toxaphene <40 <40 <40 <40 <2925
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Table 4.

Organic compounds analyzed in Kelly Farm tissue and sediment samplesAll organics
were below the reporting limits. Shown are the reporting limits (ppb dry weight)

Constituent Cattail Rhizomes | Crayfish | Mosquito-fish|Bulrush Seeds| Sediment

Aroclor 1016 <40 <40 <40 <40 <44.63
Aroclor 1221 <40 <40 <40 <40 <115
Aroclor 1232 <40 <40 <40 <40 <57
Aroclor 1242 <40 <40 <40 <40 <57
Aroclor 1248 <40 <40 <40 <40 <57
Aroclor 1254 <40 <40 <40 <40 <57
Aroclor 1260 <40 <40 <40 <40 <57

M ethoxychlor <29.25
Endrin ketone <5.7

Total organic carbon 5862.5

(ppm)

pH 8.38

Acid volatile sulfide (ppm 168.4
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6.0 COMPARISON OF 1994 RESULTS WITH
1991 RESULTS

In this section the results of the 1994 bioaccumulation/magnification KFDW study are
compared to the results obtained in the 1991 KFDW study. Replicate samples were taken
in 1994 but not in 1991 so assessment of changes in concentrations cannot be evaluated
statistically.

6.1 TRACE ELEMENTS

The concentrations of trace elements in KFDW tissues and sediment in the 1991 and the
1994 studies are presented in Tables 5 through 15.

6.1.1 Aluminum

Table 5.

Concentration (ppm dry weight) of aluminum in KFDW
tissue and sediment

1994
Sample Type Mean? Range 1991
Cattail Rhizomes 1183 317-2420 2000
Bulrush Seeds 35.4 32.9-37 45.1
Crayfish 449 387-556 725
Mosquitofish 1232 626-1630 397
Sediment 18500 14400-20900 26200

&  For concentrations below the reporting limit, the reporting limit was

used for averages

Most tissue types and sediment show a decrease in auminum concentration in 1994 with
respect to the 1991 samples. The exception to this decrease in aluminum isin mosguitofish
which greatly increased in aluminum concentration since 1991. The minimum value of
aluminum in mosquitofish for any of the four replicate samplesin 1994 was 626 ppm. This
minimum is higher than the 1991 concentration of aluminum, indicating that the difference
between years may be genuine.
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6.1.2 Arsenic

Table 6.

Concentration (ppm dry weight) of arsenic in
KFDW tissue and sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes 0.30 0.19-0.48 | <154
Bulrush Seeds <0.06® | 0.06-0.07 | <0.35
Crayfish 0.77 0.30-1.71 | <0.97
Mosquitofish 0.325 0.25-0.51 | <0.85
Sediment 3.38 3.2-35 2.97

For concentrations below the reporting limit, the reporting
limit was used for averages

All concentrations below the reporting limit, the value
shown is the reporting limit

An increase in arsenic was found in the KFDW sediment from 1991 (2.97 ppm) to 1994
(3.38) ppm. The arsenic in the sediment in 1994 ranged from 3.2 to 3.5 ppm. Although in
1994 arsenic was detectable in at least one of the replicates for each of the tissue types,
the average concentrations were less than the reporting limits for the 1991 samples.
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6.1.3 Cadmium

Table 7.

Concentration (ppm dry weight) of cadmium in KFDW tissue and

sediment
1994

Sample Type mean? range 1991
Cattail Rhizomes <0.20° 0.19-0.22 <0.38
Bulrush Seeds <0.063 0.06-0.07 <0.09
Crayfish <0.15 0.14-0.15 <0.24

M osquitofish <0.26° 0.25-0.28 <0.21
Sediment <0.34° 0.33-0.36 <0.12

For concentrations below the reporting limit, the reporting limit was used for
averages

All concentrations below the reporting limit, the value shown is the reporting
limit

KFDW tissue and sediment cadmium levelsin 1991 and in all replicates in 1994 were
below the reporting limits.

6.1.4 Chromium

Table 8.

Concentration (ppm dry weight) of chromium in KFDW tissue and

sediment
1994

Sample Type mean? range 1991
Cattail Rhizomes 4.09 1.58-7.87 5.46
Bulrush Seeds 0.30 0.28-0.32 <0.87
Crayfish 1.88 1.73-2.14 <242
Mosquitofish 4.94 3.26-5.74 <2.14
Sediment 63.5 51.8-70.5 89.1

& For concentrations below the reporting limit, the reporting limit was used for averages
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Most KFDW tissue types and sediment show a decrease in chromium concentration in
1994 with respect to the 1991 samples. For the tissues that chromium concentrations were
below detection in 1991, the 1994 concentrations were below the 1991 reporting limit.
The exception to the decrease in chromium is in mosquitofish which increased in
chromium concentration from <2.14 ppm in 1991 to 4.94 ppm in 1994. The minimum
value of chromium in mosquitofish for any of the four replicate samples in 1994 was 3.26
ppm. This minimum is higher than the 1991 concentration of chromium in mosquitofish,
indicating that the difference between years may be genuine.

6.1.5 Copper

Table 9.

Concentration (ppm dry weight) of copper in KFDW tissue
and sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes 7.38 5.12-9.49 4.62
Bulrush Seeds 4.35 4.12-4.66 4.69
Crayfish 85.7 65.1-107 454
Mosquitofish 6.79 6.61-7.08 3.42
Sediment 24.6 24.3-27.7 42.1

&  For concentrations below the reporting limit, the reporting limit was
used for averages

Copper concentrations in most KFDW tissue types increased from 1991 to 1994 but
decreased in bulrush seeds and in the KFDW sediment. In all cases, the 1991
concentrations were outside the ranges of the respective 1994 data, indicating that the
differences may be genuine.
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6.1.6 Lead

Table 10.

Concentration (ppm dry weight) of lead in KFDW tissue and

sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes 1.24 0.73-2.02 3.85
Bulrush Seeds 0.27 0.21-0.33 0.69
Crayfish 0.94 0.45-1.7 <0.48
Mosquitofish 1.06 0.73-1.42 <0.43
Sediment 111 10.3-12.1 13.6

&  For concentrations below the reporting limit, the reporting limit was used for

averages

Lead concentrations in cattail rhizomes, bulrush seeds, and sediment were lower in 1994
than in 1991. Lead concentrations in mosguitofish and crayfish tissues were higher in 1994
than in 1991. The 1991 values except for crayfish were outside the ranges of the 1994
data, indicating that the differences may be genuine.
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6.1.6 Mercury

Table 11.

Concentration (ppm dry weight) of mercury in KFDW
tissue and sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes <0.040° 0.038-0.041 <0.15
Bulrush Seeds 0.017 0.017-0.018 <0.03
Crayfish 0.05 0.035-0.069 0.11
Mosquitofish 0.11 0.099-0.11 0.27
Sediment 0.089 0.079-0.10 <0.05

& For concentrations below the reporting limit, the reporting limit was

used for averages
® All concentrations below the reporting limit, the value shown is the

reporting limit

Mercury concentrations in crayfish and mosqguitofish tissues were lower in 1994 than the
concentrations measured in 1991. Sediment concentrations of mercury were higher in
1994 than in 1991. Mercury is the only trace element (in detectable levels) that increased
in KFDW sediment since 1991. Because the 1991 values for crayfish, mosguitofish, and
sediment fall outside their respective ranges in 1994, the differences may be genuine.
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6.1.8 Nickel

Table 12.

Concentration (ppm dry weight) of nickel in KFDW tissue and sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes 7.10 3.33-12.3 22.3
Bulrush Seeds 3.56 3.12-4.28 3.65
Crayfish 4.49 2.47-8.48 14.5
Mosquitofish 4.86 2.96-5.96 7.26
Sediment 97.1 86.4-107 124

&  For concentrations below the reporting limit, the reporting limit was used for averages

The average concentration of nickel was lower in the KFDW tissues and sediment
examined in 1994 than was observed in 1991. The 1991 concentrations of nickel for
sediment and all tissue types except bulrush seeds fell outside the range of the 1994 data,
indicating that the differences may be genuine.

6.1.9 Selenium

Table 13.

Concentration (ppm dry weight) of selenium in KFDW tissue and sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes <0.40° 0.38-0.43 <1.54
Bulrush Seeds 0.20 0.13-0.34 <0.35
Crayfish 0.59 0.30-1.16 <0.97

M osquitofish 0.84 0.51-1.76 <0.85
Sediment <0.68 0.6-0.7 <0.50

For concentrations below the reporting limit, the reporting limit
was used for averages
All concentrations below the reporting limit, the value shown is the reporting limit
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The concentration of selenium in KFDW sediment and tissues in 1994 cannot be directly
compared to the 1991 data since the concentration of selenium in 1991 was below the
reporting limits for all tissues and sediments. However, the 1994 detectable average
concentrations did not exceed the 1991 detection limits.

6.1.10 Silver

Table 14.

Concentration (ppm dry weight) of silver in KFDW
tissue and sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes 0.92 0.43-1.36 <0.38
Bulrush Seeds 0.80 0.76-0.83 <0.09
Crayfish 0.60 0.29-1.04 0.29
Mosquitofish 1.36 0.50-1.74 <0.21
Sediment <332 3.15-3.57 0.59

For concentrations below the reporting limit, the reporting limit was
used for averages

All concentrations below the reporing limit, the value shown is the
reporting limit

The average concentrations of silver in al tissue types in 1994 were higher than the
concentrations found in the 1991 study. The 1991 concentrations of silver in all tissue
types except crayfish fell outside the range of the 1994 data, indicating that the differences
may be genuine. The high reporting limit for the concentration of silver in the sediment in
1994 precludes any comparison with the 1991 sediment data.
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6.1.11 Zinc

Table 15.

Concentration (ppm dry weight) of zinc in KFDW
tissue and sediment

1994
Sample Type mean? range 1991
Cattail Rhizomes 15.4 10.5-18.8 415
Bulrush Seeds 4.97 4.74-5.17 10.2
Crayfish 62.2 61.1-63.4 91.8
Mosquitofish 142 138-150 128
Sediment 63.8 59.9-75.5 139

&  For concentrations below the reporting limit, the reporting limit
was used for averages

The concentrations of zinc in KFDW sediment and cattail rhizome, bulrush seed, and
crayfish tissues were lower in 1994 than in 1991. The concentration of zinc in
mosquitofish tissue was higher in 1994 than in 1991. Since the 1991 concentrations of zinc
in sediment and al tissue types fell outside the respective ranges of the 1994 data, the
differences may be genuine.

6.2 ORGANICS

Organochlorine pesticides analyzed in the 1991 study in mosquitofish and sediment were
al below the reporting limit. All of the organics analyzed in the 1994 study were below
the reporting limits. The reporting limits for organics in the 1994 study were lower than
the reporting limits in the 1991 study (Table 16).
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Table 16.

Organic substances analyzed in the 1991 and the 1994 studies. All organics
were below the reporting limits. Shown are the reporting limits
(ppb dry weight)

Mosquitofish Sediment

Constituent 1994 1991 1994 1991
Chlordane <8 <90 <2.9 <500
4,4'-DDD <8 <40 <57 <250
4.4 -DDE <8 <40 <57 <250
4.4 -DDT <8 <40 <57 <250
Dieldrin <8 <40 <5.7 <250

Lindane <8 <40 <2.9 <20
PCBs <40 <210 <57 <1240

6.3 SUMMARY OF 1991 AND 1994 COMPARISON

The evaluation of data for sediments collected from KFDW in August 1994 in comparison
to 1991 data was limited to metals because organic compounds (including pesticides and
PCBs) were not present at detectable concentrations. An identification of genera trendsin
the metals concentrations was conducted by comparison of average values for 1994 to
data from single measurements in 1991. This comparison is not conclusive since only
single samples were collected and there may be high variability at the site, which is not
adequately represented by a single sample.

Five metals had reduced concentrations in 1994 relative to the 1991 data, both in sediments
and in wetland vegetation: duminum, chromium, lead, nickel, and zinc (Table 17). The
concentrations of auminum, chromium, and lead were dightly higher in reclamed water in
1994 than in 1991 and the concentration of nickel was only dightly lower in 1994 than in 1991.
Therefore, changes in reclaimed water concentrations in aluminum, chromium, lead and nickel
are unlikely to be the cause of the reduced concentrations in vegetation and sediments. The
average concentration of zinc in reclaimed water was 48 percent lower in 1994 than in 1991.
Although the higher average reclaimed water concentration of zinc in 1991 was due primarily
to one particularly high vaue, it is possble that reductions in reclaimed water concentrations
lead to a reduction in zinc in KFDW vegetation and sediments. Concentration reductions
ranged from 18 percent to 54 percent for sediments, and from 2 percent to 68 percent for
vegetation tissues. An average 42 percent concentration reduction in sediments was aso
observed for copper during the 1994 survey. The average concentration of copper in
reclaimed water in
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1994 was 15 percent lower than in 1991 (Table 18), but this change is probably too small
to account for the change in copper in sediments. These changes do not appear to be
related to changes in reclaimed water concentrations (Table 18).

Increases in metals content of the sedimentsin 1994 relative to 1991 were documented for
arsenic and mercury. However, the average concentration of these metals in Santa Rosa's
reclaimed water was the same or dightly lower in 1994 than in 1991 (Table 18). If the
concentrations of metals in sediments in 1991 had reached equilibrium with reclaimed
water, this would indicate the sediment increases were not due to increases in these metals
in reclaimed water discharge. If the sediment content of the metals in 1991 had not yet
reached equilibrium with reclaimed water, the increase may be due to increased loading
from reclamed water. The reclamed water concentrations of these metals in the
intervening years (1992 and 1993) were not appreciably different than 1991 and 1994
(Table 18). Changes in plant tissue content for these two metals could not be documented
because their concentrations were below analytical detection limits. The 1994 data showed
slver and copper as the only metals in plant tissue for which concentrations increased
relative to 1991. The increase in silver and copper concentrations in plantsis not likely due
to changes in reclaimed water since the average concentrations of both copper and silver
in reclaimed water were lower in 1994 than in 1991 (though only slightly for copper).

The increase in the aluminum concentration in mosquitofish in 1994 relative to 1991 may
be due to the increase in the average concentration in aluminum in reclaimed water
between 1991 and 1994. However, the increase in reclaimed water concentration was not
reflected in sediments and vegetation which decreased between 1991 and 1994.

Table 17.

Concentration of Metals in Sediments and Organism Tissues of Kelly Farm
Demonstration Wetlands

Concentration Tissue Concentration (mg/kg)
in Sediments Wetland Vegetation Aquatic Fauna
(mg/kg) Cattail Rhizomes | Bulrush Seeds| Crayfish | Mosquitofish
Aluminum
1994, average 18,500 1,183 35 449 1,232
concentratiorf
1991, single sampl& 26,200 2,000 45 725 397
Change relative to -29% -41% -22% -38% 210%
1991
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Table 17. cont.

Concentration of Metals in Sediments and Organism Tissues of Kelly Farm
Demonstration Wetlands

Concentration Tissue Concentration (mg/kg)
in Sediments Wetland Vegetation Aquatic Fauna
(mg/kg) Cattail Rhizomes | Bulrush Seeds| Crayfish | Mosquitofish
Arsenic
1994, average 3.38 0.30 <0.06 0.77 0.33
concentratid®
1991, single sampl& 297 <15 <0.35 <0.97 <0.85
Change relative to 14% - - - -
1991
Cadmium
1994, average <0.34 <0.20 <0.06 <0.15 <0.26
concentratiorf
1991, single sampl& <0.12 <0.07 <0.09 <0.24 <0.21
Change relative to - - - - -
1991
Chromium
1994, average 63.5 4.09 0.30 1.88 4.94
concentratiorf
1991, single samplé& 89.1 5.46 <0.87 <2.42 <2.14
Change relative to -29% -25% - - Increased
1991
Copper
1994, average 24.6 7.38 4.35 85.7 6.79
concentratiorf
1991, single sampl& 42.1 4.62 4.69 45.4 3.42
Change relative to -42% 60% -7% 89% 99%
1991
Lead
1994, average 111 1.24 0.27 0.94 1.06
concentratiorf
1991, single sampl& 13.6 3.85 0.69 <0.48 -0.43
Change relative to -18% -68% -61% Increased Increased
1991

MAY 24, 1996 29



SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT

EVALUATION OF BIOACCUMULATION IN ORGANISMS EXPOSED TO RECLAIMED WATER

Table 17. cont.

Concentration of Metals in Sediments and Organism Tissues of Kelly Farm
Demonstration Wetlands

Concentration

Tissue Concentration (mg/kg)

in Sediments Wetland Vegetation Aquatic Fauna
(mg/kg) Cattail Bulrush | Crayfish | Mosquitofish
Rhizomes Seeds
Mercury
1994, average 0.089 <0.038 0.017 0.050 0.110
concentratiorf
1991, single sampl@ <0.050 <0.150 <0.03 0.110 0.270
Change relative to 1991 Increased - - -55% -59%
Nickel
1994, average 97.1 7.1 3.6 4.5 4.9
concentratiorf
1991, single samplé& 124.0 22.3 37 14.5 7.3
Change relative to 1991 -22% -68% -2% -69% -33%
Selenium
1994, average <0.7 <0.38 0.20 0.59 0.84
concentratiorf
1991, single samplé& <0.5 <1.54 <0.35 <0.97 <0.85
Change relative to 1991 - - - - -
Silver
1994, average <3.3 0.92 0.80 0.60 1.36
concentratiorf
1991, single samplé& 0.59 <0.38 <0.09 0.29 <0.21
Change relative to 1991 - Increased Increased 107% -
Zinc
1994, average 63.8 154 5.0 62.2 142.2
concentratiorf
1991, single sampl@ 139.0 41.5 10.2 91.8 128.0
Change relative to 1991 -54% -63% -51% -32% 11%

a

1994,
b

Concentration for single grab sample collected in October 1991.

Average of four composite samples of sediment and three composite samples of organisms collected in August
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Table 18.

Average Concentration of trace elements (ppm) in reclaimed watet

Constituent 1991 1992 1993 1994
Aluminum 0.024 0.045 0.030 0.037
Arsenic 0.0030 0.0018 0.0019 0.0015
Cadmium 0.0005 0.0009 0.0011 0.0004
Chromium 0.0020 0.0028 0.0022 0.0021
Copper 0.014 0.013 0.011 0.012
Lead 0.0013 0.0085 0.0094 0.0024
Mercury 0.0004 0.0004 0.0004 0.0004
Nickel 0.0051 0.0045 0.0038 0.0049
Selenium 0.0005 0.0005 0.0005 0.0005
Silver 0.0012 0.0013 0.0009 0.0006
Zinc 0.042 0.028 0.020 0.022

& Averages were calculated using half the reporting limit for samples that were below detection.

A comparison of crayfish data showed that, smilarly to sediments and vegetation,
aluminum, nickel and zinc concentrations were lower in 1994 than in 1991 (32 to 69
percent reduction), while concentration increases were detected for silver and copper in
1994 (89 to 107 percent increase). Crayfish data differed from vegetation data in the
decrease of mercury and increase of lead concentrations from 1991 to 1994. Temporal
changes in the content of arsenic, cadmium, chromium, and selenium in crayfish tissues
could not be documented because tissue concentrations reported in 1991 were below
analytical detection limits (Table 17).

Temporal trends in metals concentration for mosqguitofish largely mirrored those observed
in crayfish tissues for mercury and nickel (lower concentrations in 1994 than in 1991), and
for copper, lead, and silver (increased concentrations in 1994). Aluminum concentration in
mosquitofish, unlike crayfish data, increased in 1994 relative to the previously collected
data.
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/7.0 BIOACCUMULATION

7.1 WETLAND VEGETATION

No evidence of bioaccumulation of metalsin tissues of Kelly Farm wetland vegetation was
found in this study. All metals present at detectable concentrations in sediments have
substantially lower concentrations in the vegetation, both in rhizomes and seeds (Table
19). Concentrations of aluminum, arsenic, chromium, lead, and nickel in vegetation tissues
were equivaent to less than 12 percent of their concentration in sediments. Reduced
concentrations in vegetation relative to the sediments were also documented for copper,
mercury, and zinc (less than 30 percent of the sediment concentration). No data on
bioaccumulation of three other metals (cadmium, selenium, and slver) are available
because their concentrations in sediments were below analytical detection limits.

7.2 AQUATIC FAUNA

Similarly to wetland vegetation data, aquatic organisms tissues showed no evidence of
bioaccumulation for auminum, arsenic, chromium, lead, and nickel. Average
concentrations of these five metals in crayfish and mosguitofish samples were less than 30
percent of the concentrations detected in sediments (Table 19).

The concentration of copper in mosquitofish tissues was less than in sediment, but a
bioaccumulation factor of 3.5 was calculated for crayfish (Table 19). Accumulation of this
metal in crayfish tissues can be expected because copper is a mgor component of the
respiratory pigment hemocyanine of crustaceans, therefore this metal can be expected to
be actively accumulated and regulated by these and many other organisms for their benefit.

Bioaccumulation factors for zinc in crayfish and mercury in crayfish and mosquitofish
ranged from 0.56 to 1.24, indicating that the concentrations of these metals in animal
tissues and in sediments are similar. Zinc concentration in mosquitofish, however, was
twice as high as that measured in sediments suggesting a possible accumulation, or
concentration from water, in fish tissues. However, zinc is an essential micronutrients in
the metabolism of fish. The typical concentration of zinc in prepared fish food is 100,000
ppb. The potentia effect of zinc on aquatic and terrestria life is explored further in the
Ecological Risk AssessmentTechnical Report (Parsons ES 1996).
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Table 19.

Potential Bioaccumulation of Metals in Organism Tissues Of Kelly Farm Demonstration Wetlands

Ratio of Tissue Concentration to Sediment Tissue Concentration (mg/kg)
Concentration in Concentratior®
Sediments Cattail Bulrush Crayfish | Mosquitofish| Cattail Rhizomes Bulrush Crayfish  [Mosquitofish
(mg/kg) Rhizomes Seeds Seeds
Aluminum 18,500 0.06 <0.01 0.02 0.07 1,183 35 449 1,232
Arsenic 3.38 0.09 < 0.02 0.23 0.10 0.30 <0.06 0.77 0.33
Cadmium <0.36 - - - - <0.22 < 0.06 <0.15 <0.28
Chromium 63.5 0.06 <0.01 0.03 0.08 4.09 0.30 1.88 4.94
Copper 24.6 0.30 0.18 3.48 0.28 7.38 4.35 85.7 6.79
L ead 111 0.11 <0.01 0.08 0.10 1.24 0.03 0.94 1.06
Mercury 0.089 - 0.19 0.56 1.24 <0.038 0.017 0.050 0.110
Nickel 97.1 0.07 0.04 0.05 0.05 7.1 3.6 4.5 49
Selenium <0.7 - - - >1.0 <0.38 0.20 0.59 0.84
Silver <3.6 - - - - 0.92 0.80 0.60 1.36
Zinc 63.8 0.24 0.08 0.97 2.23 154 5.0 62.2 142.2

&  Ratio of average concentration in tissues (3 replicates) relative to the average concentration in sediments (4 replicates). Data for cadmium, selenium, and silver are unavailable
(sediment concentrations below analytical detection limits).
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8.0 COMPARISON TO REFERENCE STUDIES

8.1 WETLAND STUDIES
8.1.1 Wetland Vegetation

Two recent wetlands studies were used to evaluate concentration levels of metals in
sediments and vegetation of the Kelly Farm wetland demonstration project. The first study
analyzed the content of copper, lead, and zinc in sediments and vegetation of Crandall
Creek marsh in Fremont, California (Demgen 1993). The 55-acre constructed marsh is a
demonstration project for the treatment of contaminated urban runoff. The second study,
conducted in the Milltown Reservoir in western Montana, evaluated the content of five
metals (arsenic, cadmium, copper, lead, and zinc) in soils and vegetation of wetlands
receiving metal-contaminated sediments from a mining district (Linder et al. 1994). Data
for the two reference studies are summarized in Table 20. Sediments of Kelly Farm and
Crandall Creek marsh had similar concentrations of copper, lead, and zinc, and
comparable bioaccumulation factors for those metals in roots and rhizomes of vegetation
(Table 20). In both wetlands, metals concentrations in plant tissues were less than 41
percent of those detected in the sediments.

Compared to the Milltown Reservoir wetlands, Kelly Farm wetlands had lower
concentrations of arsenic, cadmium, copper, lead, and zinc, both in sediments and
organism tissues (Table 20). Bioaccumulation factors (except for zinc) were aso lower at
Kelly Farm, which had values from 0.09 to 0.61. At Milltown Reservoir, the vegetation
content of cadmium and lead was similar or exceeded the concentration measured in the
sediments. At Milltown Reservoir, zinc levels in vegetation were very elevated relative to
Kelly Farm, but the bioaccumulation factor was low due to the high concentration of the
metal sediments of the Milltown Reservoir. This suggests that physiological regulation of
zinc may occur in emergent plants.

8.1.2 Aquatic Fauna

Few reference studies are available that relate metals bioaccumulation in aguatic organisms
to concentrations in wetland sediments. For evaluation of the potential bioaccumulation of
metals in aguatic organisms of Kelly Farm wetlands, a recent study of the Clark Fork
River (Western Montana) at six locations exhibiting a well-defined gradient of metals
concentrations was selected. This study provided data on metals accumulation in the
aquatic amphipod Hyallela azteca from sediments (Ingersoll et al. 1994). The
bioaccumulation evauation was a component of a multidisciplinary evaluation of potential
effects to aguatic and terrestrial organisms in a stream segment where mining activities
have resulted in sediments with elevated content of arsenic, cadmium, copper, lead,
manganese, and zinc.
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Table 20.

Comparison of Metals concentrations In Wetland Vegetation

Concentration (mg/kg) Kelly Farm Crandall Creek | Milltown Reservoir
Wetlands, CA Marsh, CA Wetlands, MT
Arsenic
Sediments 3.38 - 15.0
Roots of vegetation 0.30 - 4.2
Cadmium
Sediments 0.36 - 3.0
Roots of vegetation 0.22 - 5.4
Copper
Sediments 24.6 50.3 50.0
Roots of vegetation 7.4 16.1 219
L ead
Sediments 11.1 8.0 22.0
Roots of vegetation 1.2 3.2 229
Zinc
Sediments 63.8 99.5 930.0
Roots of vegetation 154 40.8 73.8
Bioconcentration Factors
Arsenic 0.09 - 0.28
Cadmium 0.61 - 1.79
Copper 0.30 0.32 0.44
Lead 0.11 0.40 1.04
Zinc 0.24 0.41 0.08

1. Kelly Farm: August 1994 average values for
sediments and cattail rhizomes (this report).

2. Crandall Creek: data for marsh sediments and
cattail roots Typha latifolig) (Demgen 1993).

3. Milltown Reservoir: datafor soils and below
ground tissues of aquatic vegetation at sites
where the minimum contamination levels were

detected (Linder et al. 1994).

For comparison to the Kelly Farm data, results of the three sites at Clark Fork River with the
lowest detected concentrations of metals were used: a reference sSite located upstream of the
mining area (CF-06), and two Stes where sediments exhibited moderately elevated metas
concentrations (CF-05 and CF 04). Sediment and organism tissue data for these
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sites, dong with the Kelly Farm data are summarized in Table 21. As an indication of the
potential long-term bioaccumulation, the metals content in tissues as a fraction of the
sediment concentration is presented in Table 21. Tissue concentrations significantly
exceeding those found in sediments are indicative of a potential for bioaccumulation.

Comparison of the Kelly Farm wetlands data to values reported for Clark Fork River
indicates that, after four years of operation, increased metals concentrations are not
present in tissues of aquatic invertebrates collected from Kelly Farm wetland. At this
location, tissue concentrations of five out of six metals evaluated for potential
bioaccumulation (aluminum, arsenic, cadmium, lead, and zinc) were similar, or lower, than
concentrations reported for the Clark Fork River reference site (CF-06) where benthic
organisms are exposed to sediments with low metals content. At sites CF-05 and CF-04 in
Clark Fork River, where metals concentrations in sediments were similar or greater than at
Kelly Farm sediments, invertebrate tissues had substantialy higher concentrations than
crayfish from Kelly Farm for metals other than copper (Table 21).

Comparison of crayfish and sediment data from Kelly Farm wetlands showed that there is
not a trend toward long-term bioaccumulation of metals. With the exception of copper,
tissue concentrations were lower than those in sediments (from 2 to 97 percent of the
sediment concentration). As discussed previously, copper is a major component of the
respiratory pigment hemocyanine of crustaceans, and thus would be expected to be high.
The following trends were observed in the data from the two studies (Table 21):

For Clark Fork River, duminum was present in organisms tissues at concentrations
similar to those in sediments. At Kelly Farm wetlands, where sediment concentrations
were elevated relative to the Clark Fork River, aluminum concentrations in crayfish
tissues were less than 2 percent of the sediment concentration.

While arsenic in Clark Fork River has shown a potential for bioaccumulation (tissue
concentrations up to 5 times greater than sediment values), there was no indication of
bioaccumulation in Kelly Farm organisms. At this location, tissue concentrations were
less than 23 percent of the sediment value.

Cadmium, a metal likely to bioaccumulate in organisms at the base of the aquatic food
chain, was found at Clark Fork River invertebrates at concentrations up to 240 percent
of the sediment concentration. In Kelly Farm, cadmium was below detection in
sediment and tissues.

Relative to sediment values, concentrations of copper in KFDW and Clark Fork River
invertebrates ranged from 62 percent to 348 percent. The highest value of this range
corresponds to crayfish collected from Kelly Farm.

Potential for bioaccumulation of lead was not observed at any of the four locations
evaluated. Concentration in invertebrate tissues ranged from 8 to 64 of the reported
sediment concentration

Zinc did not exhibit a potential for bioaccumulation in crayfish, as concentrations
detected in organisms were similar levels to those in sediments (tissue to sediment
ratios from 0.8 to 1.2 at Kelly Farm wetlands and two Clark Fork River locations).
The Clark Fork River reference site, which had a very low zinc content in sediments,
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had a high tissue to sediment ratio (14.1). This difference may be due to active
physiological regulation over awide range of sediment concentrations.

Table 21.

Comparison of Kelly Farm Monitoring Data to Reference Values on Metal
Bioaccumulation in Sediment Organisms

Concentration (mg/kg dry weight)
Kelly Farm Clark Fork River, MT®
Sediment Concentration (mg/kg) Wetlands, CA? Reference Site | Site CF-05 | Site CF-04

Aluminum 18,500 1,532 990 2,124

Arsenic 3.38 <0.50 2.70 10.8

Cadmium 0.36 0.07 0.76 19

Copper 24.6 <12.0 77 251

Lead 111 35 19.4 50.2

Zinc 64 <15 294 562

Concentration in Tissues of
Aquatic Invertebrates (mg/kg)

Aluminum 449 830 591 4,193

Arsenic 0.80 2.7 3.4 27

Cadmium 0.15 0.13 18 2.2

Copper 86 26 48 266

Lead 0.9 0.5 3.8 32

Zinc 62 212 359 453

Ratio of Tissue Concentration to
Sediment Concentration

Aluminum 0.02 0.54 0.60 1.97

Arsenic 0.23 5.40 1.26 2.50

Cadmium 0.42 1.86 2.36 1.14

Copper 3.48 2.17 0.62 1.06

Lead 0.08 0.15 0.20 0.64

Zinc 0.97 14.1 1.22 0.81

Average values of August 1994 data for sediments and crayfish.

Average values for sediments (Kemble et al. 1994) and the amphipod crustaceatyalella azteca(lngersoll et al.
1994) at

reference site CF-06 and two sites receiving sediments from a mining area.
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8.2 REFERENCE VALUES FOR EFFECTS ON ORGANISMS
8.2.1 Direct Exposure to Sediments

Potential adverse effects of metals from Kelly Farm sediments on aguatic organisms were
evaluated by the use of benchmark values for assessment of ecological risk. These values
identify threshold concentrations of metals and/or other contaminants in the sediment
above which there is a potential risk for effects on rooted vegetation or aguatic fauna.
Table 22 presents benchmark values for potential effects on those organisms by direct
exposure to the sediments, and the ratio of sediment concentration to benchmark values
(E/B ratio). Ratio values smaller than 1 indicate minimal or no risk to organisms, while
potential risks are identified by E/B ratios greater than 1.

No significant risks for adverse effects on vegetation and aquatic fauna from exposure to
Kely Farm sediments were identified. All E/B ratios for both types of organisms were less
than the threshold value of 1.0, and well below the E/B ratio of 10 which identifies
potential significant risks on organism growth and survival (Table 22).

8.2.2 Exposure by Food Ingestion

Toxicological benchmarks for food intake were used to evauate the risks for adverse
effects on terrestrial fauna from ingestion of Kelly Farm wetland vegetation and aquatic
organisms (Table 23). The exposure to benchmark ratios for this analysis were calculated
separately for mammals and birds using a daily ingestion rate equivalent to 20 percent of
the organism body weight per day. This rate was obtained from data summarized by EPA
(1993) for severa wildlife species, including the heron and otter (consumers of fish and
aguatic invertebrates), and the muskrat and mallards (consumers of aquatic vegetation).

Based on available benchmarks for food ingestion, metals concentrations in vegetation and
aquatic organisms of the Kelly Farm wetlands do not pose a significant potential risk for
effects on terrestrial wildlife. For herbivore organisms that obtain most of their diet from
cattails and bulrushes, E/B ratios for birds and mammals were below the threshold value
of 1.0 (except for selenium in cattail rhizomes with an E/B ratio of 1.01) (Table 23). Low
E/B ratios were aso calculated for organisms that are consumers of fish and
macroinvertebrates. M oderate potential risks (E/B ratios ranging from 1.46 to 2.24) were
identified for crayfish and mosquitofish ingestion based on available benchmarks for
copper, mercury, selenium and zinc (Table 23).
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Table 22.

Potential Effects in Organisms from Direct Exposure to Metals in Swdiments at the Kelly Farm Demonstration Wetlands

Concentration in Benchmarks’ (mg/kg) Exposure to Benchmark Rati6
Sediment<(mg/kg) Sediment Organisms | Wetland Vegetation | Sediment Organisms| Wetland Vegetation

Aluminum 18,500 - - - -
Arsenic 3.38 57 30 0.06 0.11
Cadmium 0.36 5.1 5 0.07 0.07
Chromium 63.5 260 250 0.24 0.25
Copper 24.6 390 100 0.06 0.25
Lead 111 450 500 0.02 0.02
Mercury 0.089 0.410 2 0.22 0.04
Nickel 97.1 140 100 0.69 0.97
Selenium 0.70 - 3 - 0.23
Silver 3.60 6.10 20 0.59 0.18
Zinc 63.8 410 500 0.16 0.13

Average of four composite samples; values for cadmium, selenium, and silver are the analytical detection limits.
Benchmarks are threshold values for potential adverse effects on organisms based on toxicological data.

Benchmarks for sediment organisms (benthos) are the apparent effect thresholds, as summarized by the National Oceanic and Atmospheric Administration
(NOAA 1994: Screening Guidelines for Inorganics). Vegetation benchmarks were obtained from soil remediation criteriafor parkland and residential use
developed by the Canadian Council of Ministers of the Environment (CCME 1991; Report EPC-CS34).

et al. 1993).

E/B ratios ranging from 1 to 10 identify alow risk for adverse effects on organisms. More significant risks are identified by E/B ratios greater than 10 (Menzies
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Table 23.

Potential Risk for Adverse Effects on Terrestrial Fauna from Metals in Organism Tissues At the Kelly Farm
Demonstration Wetlands

Diet Source
Cattail Rhizomes | Bulrush Seeds| Crayfish M osquitofish Dietary Benchmark?®
(mg/kg)
Tissue Concentration at KFDW (mg/kg)

Arsenic 0.30 0.06 0.77 0.33 Not Applicable (NA)
Cadmium® 0.22 0.06 0.15 0.28 NA
Chromium 4.09 0.30 1.88 4.94 NA

Copper 7.38 4.35 85.7 6.79 NA

Lead 1.24 0.27 0.94 1.06 NA
Mercury 0.038 0.017 0.050 0.110 NA
Nickel 7.1 3.6 4.5 4.9 NA
Selenium 0.38 0.20 0.59 0.84 NA
Silver 0.92 0.80 0.60 1.36 NA
Zinc 15.4 5.0 62.2 142.2 NA
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Table 23. cont.

Potential Risk for Adverse Effects on Terrestrial Fauna from Metals in Organism Tissues At the Kelly Farm
Demonstration Wetlands

Diet Source
Cattail Rhizomes | Bulrush Seeds| Crayfish M osquitofish Dietary Benchmark?®
(mg/kg)
Risk for Effects on Small Mammal§

Arsenic 0.06 0.01 0.15 0.06 1.02
Cadmium 0.09 0.02 0.06 0.11 0.5
Chromium 0.25 0.02 0.11 0.30 3.28

Copper 0.13 0.07 1.46 0.12 11.7

Lead 0.03 0.01 0.02 0.03 8
Mercury 0.24 0.11 0.31 0.69 0.032
Nickel 0.04 0.02 0.02 0.02 40
Selenium 1.01 0.53 157 2.24 0.075
Silver 0.37 0.32 0.24 0.54 0.5
Zinc 0.02 0.01 0.08 0.18 160
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Table 23. cont.

Potential Risk for Adverse Effects on Terrestrial Fauna from Metals in Organism Tissues At the Kelly Farm
Demonstration Wetlands

Diet Source
Risk for Effects on Game Birds® Cattail Rhizomes | Bulrush Seeds| Crayfish M osquitofish Dietary Benchmark?®
(mg/kg)
Arsenic 0.00 0.00 0.00 0.00 100
Cadmium 0.03 0.01 0.02 0.04 1.45
Chromium 0.82 0.06 0.38 0.99 1
Copper 0.04 0.03 0.52 0.04 33.2
Lead 0.06 0.01 0.05 0.06 3.85
Mercury 0.58 0.26 0.77 1.69 0.013
Nickel 0.02 0.01 0.01 0.01 774
Selenium 0.19 0.10 0.30 0.42 0.4
Silver 0.37 0.32 0.24 0.54 0.5
Zinc 0.21 0.07 0.83 1.90 15

Benchmarks are reference values for potential adverse effects on organisms by food ingestion (Table 2)
All cadmium concentrations were below the analytical detection limits

¢ Risksarecalculated as the ratio of exposure (concentration in food source) to benchmark value (E/B ratio), assuming afood intake rate of 20 percent of the
organism's body weight per day. The E/B ratio characterizes the risk for adverse effects on organisms as negligible (values less than 1.0), moderate (values
from 1 to 10), and significant (values greater than 10) (Menzies et al. 1993).
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9.0 STATE MUSSEL WATCH PROGRAM DATA

This section describes the results of the State Mussel Watch Program (SMWP) for
stations in the Project area. The SMWP is part of the State Water Resources Control
Board's (SWRCB) long-term water quality monitoring program. Field and laboratory
work for the SMWP is conducted by the California Department of Fish and Game (DFG).
The City of Santa Rosa funds SMWP stations in the Laguna at the request of the Regional
Water Quality Control Board. The purpose of the SMWP is to monitor long-term trends
in pollutant concentrations in marine and freshwater organisms, identify locations where
higher-than-expected concentrations of pollutants exist, and provide the evidence needed
to initiate follow-up studies and actions to correct, and clean up sources of pollution
(SWRCB 1988). Data from 1977 through 1987 were obtained from SWRCB (1988).
More recent data were provided from Bruce Gwynne (North Coast Regiona Water
Quality Control Board) and Gary Ichikawa (DFG). Data from the main stations on the
Laguna de Santa Rosa, Russian River below Healdsburg, Santa Rosa Creek, and Mark
West Creek were used. The stations above Santa Rosa' s discharge are Santa Rosa Creek
at Willowside Road, Mark West Creek at Slusser Road, the Laguna at Stony Point Road,
and the Russian River at Wohler Bridge. The stations below Santa Rosa's discharge are
the Laguna at Wohler Road and the Russian River at Hacienda. Control data came from
Aptos Creek and Isabella Lake. The entire data set for the project area is given in
Appendix 4.

9.1 TRACE ELEMENTS

Bivalves (clams for freshwater stations) were collected for analysis of trace elements from
on the Laguna de Santa Rosa, Santa Rosa Creek, Mark West Creek, and the Russian
River (Figure 2). Tissues were analyzed for auminum, arsenic, cadmium, chromium,
copper, lead, manganese, mercury, nickel, selenium, silver, and zinc. Most of the samples
were collected from 1990 through 1994. Prior to 1990, only four samples were collected
(al from the mouth of the Russian River). Samples were not collected from all stations on
al dates. This is usually due to loss of some or al bags of bivalves due to adverse
environmental conditions. When only part of the bags are retrieved, not all analyses can be
conducted. The concentrations of trace elements in clam tissue from the main stations on
the Laguna de Santa Rosa and the Russian River are shown in Figure 3.

9.2 ORGANIC COMPOUNDS

Bivalves were collected for analysis of organic compounds from 10 stations within the
project area. Most of the samples were collected from 1990 through 1994. Prior to 1990,
only two samples were collected in the Project area. As discussed above, samples were
not collected from all stations on all dates. Over 150 organic compounds were analyzed.
Of these, only eleven compounds or groups of compounds were found in detectable
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Figure 3. Trace Eiements in Clam Tissues.
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Figure 3. Trace Elements in Ciam Tissues.
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Figure 3. Trace Elements in Clam Tissues.
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guantities in clams from stations below the Santa Rosa reclaimed water discharge: total
chlordane, total DDT, total PCB, total PAH, chlorpyrifos, dacthal, dieldrin, oxadiazon,
total heptachlor, hexachlorobenzene, and total BHC. The concentration of these organic
compounds in clam tissue from the main stations on the Laguna and the Russian River are
shown in Figure 4.

9.3 COMPARISON ABOVE AND BELOW SANTA ROSA’S DISCHARGE
9.3.1 Trace Elements

Data were analyzed from four stations above Santa Rosa's reclaimed water discharge
(Laguna at Stony Point Road, Santa Rosa Creek at Willowside Road, Mark West Creek at
Slusser Road, and the Russian River at Wohler Road) and two stations below the
discharge (Laguna at Wohler Road and the Russian River at Hacienda) (Figure 2). The
mean concentrations of trace elements in tissues for stations above and below the
discharge for 1990-1994 aong with the average concentrations in control tissues (Aptos
Creek in 1990 and 1991 and Isabella Lake in 1993) are shown in Table 24. Data were
averaged over time to evaluate magjor trends. Individual years were plotted (Figure 3) to
determine more subtle trends.

Table 24

Average concentrations of trace elements inCorbicula tissue
ppm dry weight

Constituent Above discharge | Below discharge | Control EDL 85°
Aluminum 1075 1142 983 693
Arsenic 10.7 10.5 13.7 -
Cadmium 2.0 21 2.7 12
Chromium 10.4 10.4 28.0 3
Copper 75.6 77.6 98.3 38
Lead 0.72 0.59 0.31 2
Manganese 67.8 60.9 64.0 66
Mercury 0.26 0.28 0.21 0.31
Nickel 8.7 6.1 10.5 -
Selenium 2.7 3.0 3.3 -
Silver 0.12 0.14 0.20 0.31
Zinc 152 145 143 169

a

EDL 85 = concentration of toxic substance that equals 85 percent of all SMWP measurements of toxic

substance in the same mussel or clam type between 1977 and 1987 (the 85th cumulative frequency percentile)
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Figure 4. Organic Contaminants in Clam Tissues.
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Figure 4. Organic Contaminants in Clam Tissues.
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Figure 4. Organic Contaminants in Clam Tissues.
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Figure 4. Organic Contaminants in Clam Tissues.

Hexachlorobenzene Levels in Clams in Laguna de Santa Rosa Area
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Average concentrations of trace elements in clam tissues were similar above and below the
discharge and were similar to the concentrations in control clams. They were also similar
to or lower than the EDL 85, with the exceptions of aluminum, chromium and copper.
The control tissues aso exceeded the EDL 85 for aluminum, chromium and copper.
Statistical analyses (t-tests and Mann Whitney rank sum tests) revealed no significant
differences between the average concentrations of auminum, arsenic, cadmium,
chromium, copper, lead, manganese, mercury, nickel, selenium, slver, or zinc in clams
above the discharge and below the discharge. No satisticaly significant differences
existed between the average concentrations of any of the metals in clams below the
discharge and in the control clams. However, the power of these tests was low, due at
least in part to the low N. The high variability between years could also mask an effect of
discharge. An examination of Figure 3 reveals high variability between stations within
years. For evidence of increased tissue concentration of a metal due to reclaimed water
discharge, a regular occurrence of lower concentrations of metals in tissues from the
Laguna above the discharge (Stony Point Road) than below the discharge (Laguna at
Wohler Road) would be necessary. Also a regular occurrence of lower concentrations
from the Russian River above the confluence with the Laguna (Russian River at Wohler
River) than in the Laguna below the discharge and in the Russian River below the
discharge (Hacienda Bridge) would be necessary. These patterns are not discernible in the
data (Figure 3).

9.3.2 Organic Compounds

Data were anayzed for four stations above Santa Rosa's reclaimed water discharge
(Laguna at Stony Point Road, Santa Rosa Creek at Willowside Road, Mark West Creek at
Slusser Road, and the Russian River a Wohler Road) and two stations below the
discharge (Laguna at Wohler Road and the Russian River at Hacienda) (Figure 4). For
organic compounds with detectable concentrations below the discharge, the mean
concentrations of organic compounds in tissues for stations above and below the discharge
for 1990-1994 along with the average concentrations in control tissues (Aptos Creek in
1990 and Isabella Lake in 1993) are shown in Table 25.

Total benzenehexachloride (BHC) (apha and gamma only, beta and delta BHC were
below detection) was found in elevated concentrations below the discharge (Laguna at
Wohler Bridge) during 1990-1992 but it was below detection in 1993 and 1994 (Figure
4). Organic compounds have been anayzed in Santa Rosa's reclaimed water since 1991.
Elevated BHC in clams did not coincide with elevated BHC in reclaimed water. During
1991 and 1992, when elevated levels of BHC in the Laguna were present, only one
detectable value (of five measurements) of gamma BHC, 0.03 ppb, was measured in the
reclaimed water discharge. During 1993-1994, when BHC in the Laguna was below
detection, three detectable values (of seven measurements) of gamma BHC were
measured in the reclaimed water discharge. These detectable values averaged 0.07 ppb.
Since the clams are deployed for just three months, the elevated BHC levels are not likely
due to a lagged effect of reclamed water. The lack of a relationship between
concentration in reclaimed water discharge and concentration in clam tissues indicates
another source of BHC may be present in the Laguna watershed. A likely source isfrom
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pesticide application. Gamma BHC, also caled Lindane, is a commonly used pesticide. Its
primary uses in Sonoma County are for control of tree borers and to treat head lice
(Sonoma County Agriculture Commissioners Office).

Table 25.

Average concentrations of organic compounds inCorbicula tissue from samples
collected from stations above and below Santa Rosa’s reclaimed water discharge
and in control stations and the EDL 85.
ppm dry weight

Constituent Above Below Control EDL 85
Discharge Discharge
Total chlordane 72 216 216 586
Total DDT 110 383 61 17895
Total PCB 105 621 13 1395
Total PAH 535 125 ND -
Chlorpyrifos 231 10.0 ND 500
Dacthal 4.7 5.3 0.7 3845
Dieldrin 4.8 16.5 ND 1865
Oxadiazon 202 35.6 ND -
Total heptachlor 1.2 0 ND 11
Hexachlorobenzene 0.54 0.16 ND 24
Total BHC 0.23 18.9 ND 8.59

EDL 85 = The concentration of the toxic substance that equals 85 percent of al SMWP measurements of
the toxic substance in the same mussel or clam type between 1977 and 1987 (the 85th cumulative
frequency percentile)

Although PAHs and total hexachlorobenzene were found at detectable levels in clam
tissue from the Laguna below the discharge, the levels were lower or equal to the levelsin
clams above the discharge for all years examined (Figure 4).

Total heptachlor, found in detectable concentrations in tissues above the discharge, was
not detectable in clams below the discharge (Figure 4).

The remaining organic compounds found in detectable concentrations in clams (chlordane,
DDT, PCB, chlorpyrifos, dacthal, dieldrin, and oxadiazon) showed no regular pattern
above versus below the discharge (Figure 4). In some years, the concentrations were
higher above the discharge and in some years lower. Average concentrations of total
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chlordane, total DDT, and total PCB were higher below the discharge but this is largely
due to relatively high levels in one year (1991). Concentrations of total chlordane, total
DDT, and total PCB have been decreasing every year since 1991. Chlordane, DDT, PCBs,
and dieldrin are measured in the Santa Rosa reclaimed water and have not been found in
detectable quantities. Chlordane, DDT, and dieldrin are banned pesticides and would not
be expected to be present in reclaimed water.
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10.0 TOXIC SUBSTANCES MONITORING
PROGRAM DATA

This section describes the results of the Toxic Substances Monitoring Program (TSMP)
for stations in the Project area. The TSMP is conducted by the SWRCB and the California
Environmental Protection Agency with cooperation from DFG. The purpose of the TSMP
is to provide a uniform statewide approach to the detection and evaluation of the
occurrence of toxic substances in fresh, estuarine, and marine waters of the State through
the analysis of fish and other aquatic life (SWRCB 1993). As stated in the 1993 TSMP
report (SWRCB 1993) different aquatic organisms tend to bioaccumulate a given toxic
substance in water to different levels; however, the differences usually do not prevent a
genera interpretation of the data. The limited number of samples obtained and analyzed at
each station in asingle year is generally too small to provide a statistically sound basis for
making absolute statements on toxic substance concentrations. Data from 1978 through
1991 were obtained from reports (SWRCB 1990, 1991, 1992, and 1993). More recent
data were provided by Del Rasmussen of the SWQCB. Data for whole organism tissues
from the Laguna, Santa Rosa Creek, Mark West Creek, and the Russian River below
Healdsburg are presented in this report. The entire data set for the project areais given in
Appendix 5.

10.1 TRACE ELEMENTS

Samples for anaysis of trace elements were collected in the Project area between 1978
and 1993. Complete data for these stations are presented in Appendix 5. The number of
times each station was sampled varied from 1 to 9, with the Russian River at Oddfellows
Bridge sampled the most frequently. Trace element concentrations in whole organisms
from stations in the Russian River, Laguna de Santa Rosa, Santa Rosa Creek and Mark
West Creek are shown in Table 26
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Table 26.

Results of TSMP trace elements () in whole organisms in the Laguna, Santa
Rosa Creek, Mark West Creek, and Russian River
ppm wet weight

Station Name Species®| Date | As | Cd | Cr | Cu [Pb |Hg| Ni |Se| Ag [ Zn
Russian River at Odd FellowsBridgg ~ COR 7/11/78 | 054 | 016 | 1.1 | 42 | ND° 1.1 0.04 | 18
Russian River at Odd FellowsBridge ~ PACI 7/1179 | 0.2 {001 | ND | 99 | ND ND 0.02 | 13
Russian River at Wohler Bridge TFC 12/30/87 | 0.77 | 052 | 0.79 | 6.6 | ND |0.05 1.7 |0.51| 0.02 | 13
Russian River at Hacienda Bridge| TFC 12/30/87 | 0.7 | 068 | 041 | 48 | 02 |0.03| 1.4 |0.48| 0.02 | 15
Laguna De Santa Rosa at Stony Pt|  TFC 12/30/87 | 0.88 | 0.72 | 0.14 | 3.7 | ND |0.04| 0.3 |0.57| 0.02 | 12
Santa Rosa Creek at Willowside TFC 12/30/87 | 0.84 | 068 | 0.4 | 46 | 0.1 |0.08 0.9 |0.54| 0.02 | 14
Mark West Creek at Slusser SKR 10/8/92 | 014 | 002 | 1.1 | 1.1 | 0.2 |0.04[ 0.97 |0.25| ND | 19
Russian River at Duncans Mills PCP 7/17/91 | 016 | ND | 0.09| 1 | ND [0.26f 1.2 |0.21| ND | 5.6
Russian River at Duncans Mills PCP 7/22/92 | 019 | ND | 0.07 | 0.92 | ND |0.29 ND |0.23| ND | 15
Russian River at Odd FellowsBridgg ~ GSF 7/23/92 | 0.07 | ND | 0.25| 0.94 | ND |0.19( 0.29|0.33| ND | 22
Russian River at Wohler Bridge SMB 10/8/92 | 0.12 | ND | 0.11| 0.71 | ND |0.24| ND | 0.3 | ND | 21
Mark West Creek at Slusser WCR 9/8/93 [ 0.09 | 0.01| 0.1 | 0.72| ND |0.07| ND |0.17| ND | 26
NAS Guidelines (whole fish) 05
Median International Standards 15| 03 1 20 2 |05 2 45
(freshwater fish)

TSMP EDL 85 (whole freshwater 044|008 (023 34 [02|01| 02| 14|003]| 40
fishy’

TSMP EDL 95 (whole freshwater 0.92|015( 048|434 | 05 |0.19| 056 [1.86| 0.05 | 49
fishy

MAY 24, 1996 57



SANTA ROSA SUBREGIONAL LONG-TERM WASTEWATER PROJECT
EVALUATION OF BIOACCUMULATION IN ORGANISMS EXPOSED TO RECLAIMED WATER

Table 26.

Results of TSMP trace elements () in whole organisms in the Laguna, Santa
Rosa Creek, Mark West Creek, and Russian River
ppm wet weight

Station Name |Speciesa Date | As | Cd | Cr | Cu | Pb |Hg| Ni | Se | Ag |Zn

&  COR = Asiatic clam (Corbicula), PACI = crayfish, SKR = sucker, TFC = transplanted Asiatic clam, PCP =

prickly sculpin, GSF = green sunfish, SMB = smallmouth bass, WCR = white crappie

ND = the concentration was below detection. Detection limits, where available, are given in Appendix 5.

NAS Guidelines = maximum concentrations of toxic substances in freshwater fish tissue recommended by

the National Academy of Science (SWRCB 1993).

4 Median International Standards = the median of health protection criteria used by members of the United
Nations (SWRCB 1993).

¢ TSMPEDL 85and TSMP EDL 95 = The concentration of the toxic substance that equals 85 percent (or
95 percent) of all TSMP measurements of the toxic substance in the same fish and tissue type from 1978
through 1991 (the 85th or 95th cumulative frequency percentile) (SWRCB 1993).

10.2 OrGANIC COMPOUNDS

Samples for analysis of organic compounds were collected in the Project area between
1978 and 1993. Complete data for these stations are presented in Appendix 5. The number
of times each station was sampled varied from 1 to 9, with the Russan River at
Oddfellows Bridge sampled the most frequently. Usually 46 different organic constituents
were anayzed. Detectable organic concentrations in whole organisms from stations in the
Russian River, Laguna de Santa Rosa, Santa Rosa Creek and Mark West Creek are shown
in Table 27.

10.3 CoMPARISON ABOVE AND BELOW SANTA ROSA’S DISCHARGE

The only data available for comparisons of trace elements and organic compounds in
tissue above and below Santa Rosa's discharge are on one date from the Russian River at
Wohler Bridge, the Laguna at Stony Point, and Santa Rosa Creek at Willowside ( al
above the confluence with the Laguna) and the Russian River at Hacienda Bridge (below
the confluence) in 1987. These values are shown in bold in Tables 26 and 27. The data for
other stations are for different species above and below the discharge. Concentrations of
trace metals in tissues were very similar in above and below the discharge with the
possible exception of lead which ranged from below detection to 0.1 mg/L above the
discharge and was 0.2 mg/L below the discharge. Only one organic compound, total DDT,
was detectable in tissues below the discharge and it was found in the same concentration
as two of the three stations above the discharge.
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Table 27.

Results of TSMP detectable organic compounds (ppb wet weight) in whole organisms in the Laguna and Russian River.

Station Name Species| Date |Total chlordane|Chlorpyrifos| Dacthal | Dieldrin | Total DDT | Total HC |Chemical group A
Russian River at Odd Fellows COR | 7/11/78 NDP ND ND ND 35 ND ND
Russian River at Hacienda TFC | 12/30/87 ND ND ND ND 11 ND NA
Russian River at Wohler TFC | 12/30/87 ND ND ND ND 11 ND NA
Laguna de Santa Rosaat Stony Pt | TFC | 12/30/87 10.2 ND 11 6.2 8.4 ND NA
Santa Rosa Creek at Willowside TFC | 12/30/87 31.2 12 ND 6.2 11 ND NA
Russian River at Duncans Mills PCP | 7/17/91 ND ND ND ND 16 ND ND
Russian River at Duncans Mills PCP | 7/22/92 5.1 ND ND ND 19 ND 5.1
Russian River at Odd Fellows GSF | 7/23/92 ND ND ND ND 24 ND ND
Russian River at Wohler SMB | 10/8/92 ND ND ND ND 15 ND ND
Mark West Creek at Slusser SKR | 10/8/92 ND ND ND ND 14 ND ND
NAS Guidelines (whole fish§ 100 100 1000 100
TSMP EDL 85 (whole freshwater fishj 144.8 26.2 95.6 49.4 2479.2 4 1686.6
TSMP EDL 95 (whole freshwater fishj 204.8 73.6 426 473.5 5358.2 9.6 3498.7

COR = Asiatic clam (Corbicula), PACI = crayfish, TFC = transplardeAsiatic clam, PCP = prickly sculpin, GSF = green sunfish, SMB = smallmouth bass, SKR = sucker
ND = the concentration was below detection. Detection limits, where available, are given in Appendix 5.

NAS Guidelines = maximum concentrations of toxic substances in freshwater fish tissue recommended by the National Academy of Science (SWRCB 1993).

TSMP EDL 85 and TSMP EDL 95 = The concentration of the toxic substance that equals 85 percent (or 95 percent) of all TSMP measurements of the toxic substance in
the same fish and tissue type from 1978 through 1991 (the 85th or 95th cumulative frequency percentile) (SWRCB 1993).

a o o o
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SAMPLING PROCEDURES

After approval of the study work plan, the field activities will be executed. This section
discusses the standard sampling procedures. Other sampling procedures may be used as
determined necessary by the field supervisor.

Detailed reports on all sampling activities will be kept in field logbooks. This book will
note the date, time, location, and identification of each sample, along with the collector’s
name, a description of all equipment used and any problems encountered, and general
comments of the sampling team. Logbooks also are used to record pertinent information
regarding the site itself.

Proper identification and labeling of samples is crucial to an effective sampling program.
Immediately upon collection, each sample must be sealed and tagged. The tag should be
marked with a sample identification number, station location, type (composite or grab),
the parameters requested, collector’s name, and the date and time of sample collection.

It is important that QA/QC be maintained for each sample. The purpose of this section is
to outline specific procedures for field crew to use while acquiring and handling samples
during the field work to ensure that quality data are obtained.

Sample Collection

The following principles and procedures should be adhered to during the sample
collection phase of the study:

e Obtain ice and dry ice before visiting a site where sample collection is involved.

e Sample methods, recommended containers, and preservation methods are listed in
Table 1. '

e Collect samples from the most near-shore location and proceed offshore to next
sample location. Care should be taken when working at a site not to cause
disturbances of other sample locations.

e Change disposable gloves between sampling different tissues, placing used gloves
in a plastic bag for disposal

o When reusing sampling devices, use the specified decontamination procedures
between sampling points.

e At each sampling location record in the logbook:
1. Sample number
2. Location (show on site sketch)

3. Type of sample




4. Time

5. Relevant observations.

e Place samples in appropriate cooler (ice for sediment, dry ice for tissues). Before
placing in cooler:

e Complete the sample tags and labels, and place clear tape over the sample labels
to protect the writing from moisture.

e Wrap the glass jars with plastic foam, bubble pack or equivalent to protect against

breakage.

e Place the sample containers in plastic Ziploc bags or equivalent to prevent melted
ice from contacting the container.

e Remove water from melted ice frequently, and replace with fresh ice. Place ice in
plastic Ziploc or sealable bags to minimize water leakage during shipment.

Table 1.

Sample Methods and Recommended Containers.

Sample Parameter Analytical Holding Containers Preservative
Method Time
Metals _
Aluminum 7020 6 months glass jars for sediment and | cool to 4°C for sediment,
small tissue, foil wrapped | freeze on dry ice for tissue
and put into Ziploc bags for «
larger tissue

Arsenic 7060 6 months same as for aluminum same as for aluminum

Cadmium 7131 . 6 months same as for aluminum same as for aluminum

Chromium 7190 6 months same as for aluminum same as for aluminum

Copper 7211 6 months same as for aluminum same as for aluminum

Lead 7421 6 months same as for aluminum same as for aluminum

Mercury 7470 28 days same as for aluminum same as for aluminum

Nickel 7520 6 months same as for aluminum same as for aluminum

Selenium 7780 6 months same as for aluminum same as for aluminum

Silver 7760 6 months same as for aluminum " same as for aluminum

Zinc 7951 6 months same as for aluminum same as for aluminum

Organochlorine 8081 14 days same as for aluminum same as for aluminum

Pesticides/ PCB’s




Sample Parameter Analytical Holding Containers Preservative
Method Time
8141 14 days same as for aluminum same as for aluminum
Organophosphate
Pesticides
Herbicides 8150 14 days same as for aluminum same as for aluminum
% Lipid - same as for aluminum same as for aluminum
% Moisture - same as for aluminum same as for aluminum
TOC 415.1 - same as for aluminum same as for aluminum
pH 150.1 - same as for aluminum same as for aluminum
AVS EPA draft - same as for aluminum same as for aluminum
method

Sample Locations

Samples will be collected from the Kelly Farm Demonstration Wetland Cell 3.

Field Sampling

The proposed field sampling methodology is described below. Alternative methods or
approaches may also be necessary based on characteristics in the field.

Sediment Sampling

Triplicate composite sediment samples will be collected for the constituents shown in
Table 2. MSC will use a Petit Ponar sediment sampler to collect samples for organic
analysis and a core sampler constructed of PVC to collect samples for metals analysis.
Samples from the top 2-3 inches of sediment will be collected. Every effort to preclude
contamination and cross contamination of the samples shall be exercised during sample
collection. Each sample will be composed of 3-5 subsamples taken from widely spaced
locations throughout the pond. Sediment sampling will be done prior to biological
sampling and shore subsamples will be collected prior to offshore samples to minimize
disturbance to the sediment. Sediment samples will be placed into glass jars. Sediment
samples will then be put into an ice chest and cooled to 4°C.




Table 2.

Sample Collection Plan

Tissue # Samples Constituent

Sediment 3 composite % moisture, pH, TOC, Al, As, Cd, Cr, Cu, Pb, Hg, Ni,

Se, Ag, Zn, organochlorine pesticides and PCBs (8080),

organophosphorus pesticides (8140), herbicides (8150),
AV sulfides

Builrush seeds same as for sediment % moisture, % lipids, Al, As, Cd, Cr, Cu, Pb, Hg, Nij,
Se, Ag, Zn, organochlorine pesticides and PCBs (8080),
organophosphorus pesticides (8140), herbicides (8150)

Cattail rhizomes same as for sediment same as for bulrush seeds

Crayfish same as for sediment same as for bulrush seeds
(6-10 organisms/
composite
Mosquitofish same as for sediment same as for bulrush seeds
Biological Sampling

MSC will collect triplicate composite samples of four tissue types as shown in Table 2.
Each sample will be composed of 3-5 subsamples taken from widely spaced locations
throughout the pond. Every effort to preclude contamination and cross contamination of
the samples shall be exercised during sample collection. Bulrush seeds, cattail rhizomes,
‘and mosquito fish samples will be placed in glass jars. Crayfish will be wrapped in
aluminum foil and then placed in Ziploc bags. All biological samples will then be placed
in an ice chest with dry ice and frozen.

Number of Subsamples Per Composite Sample.

A numerical simulation study conducted by EPA evaluated the effects of composite
sampling on the statistical power of a sampling design. This study indicated that the
increase in the number of subsamples in the composite sample will 1) increase the
confidence in the estimate of mean values, and 2) increases the probability of detecting
differences among mean values of multiple sampling sites. For the collection of five
composite samples from five sampling sites, the EPA study concluded that three to thirty
subsamples were required to obtain a minimum detectable difference equivalent to the
overall mean value (Figure 1). This range of values was dependent on the variability of
the data, an unknown parameter for the proposed survey. Assuming that data variability
in the survey locations falls within the intermediate range evaluated by the EPA study
(coefficient of variation = 101.6 percent), a number of organisms from three to five per
composite sample will yield a fifty-five to seventy percent probability of statistically
detecting differences equal to the overall mean among sampling sites.
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Figure 1.. Power of statistical tests vs. number of subsamples in composite
replicate samples. Fixed design parameters: number of stations =
5, number of replicates = 5, significance level = 0.05, minimum
detectable difference = 100 percent of overall mean value.

Ref.: EPA, 1989. "Assessing Human Health Risks from Chem1cally Contaminated
Fish and Shellfish.” (EPA/8 -89-002)
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Decontamination Procedures

To prevent contamination of samples by materials originating from the variety of onsite
sampling tools and equipment, all sampling equipment will be decontaminated. All
equipment to be used at one site will be decontaminated in one batch prior to initiating
any sampling. In the event that additional sampling is required or a sampling tool’s
integrity is questionable, then that tool will go through a decontamination process. The
decontamination procedures are as follows:

1. Rinse equipment with tap (potable) water.

2. Clean the equipment with a brush in a solution of laboratory-grade detergent
(Liquinox, Alconox, or equivalent) and potable water.

3. Rinse with isopropanol.
4, Rinse with distilled or deionized water.

5. Airdry.
6. Place in plastic sealable bag if immediate use is not expected.

The sampling equipment will be cleaned as described above before its use for collecting
each sample. After sampling is complete, each sample tool will be cleaned with a
detergent wash and a rinse with distilled water to remove any potential contamination.

Record Keeping

All information pertinent to sampling will be recorded in a logbook. This book will be
bound and have consecutively numbered pages. Entries in the logbook will be made in
ink and will include, at a minimum, a description of all activities, the names of all
individuals involved (sampling and oversight), date and time of sampling, weather
conditions, any problems, and all field measurements.

SAMPLE CUSTODY

Sample custody is an integral part of any sample collection and analysis plan. Several
steps for maintaining sample custody apply to field sample custody versus laboratory
sample custody. First, in the field, the appropriate collection, identification, preservation,
and shipment of the samples will ensure sample integrity. The second step is correct
sample bottle identification and preparation. Lastly, when samples reach the laboratory,
they are assigned a laboratory number and maintained at 4°C or frozen on dry ice until
sample preparation and analyses can be performed.




Field Sample Custody

Sample custody and documentation procedures described in this section will be followed
throughout all sample collection. Components of sample custody are field logbooks,
sample labels, sample tags, and chain-of-custody forms.

Field Logbooks

Field logbooks will be maintained by the field supervisor to provide a daily record of
significant events, observations, and measurements during the field investigation. All
entries will be signed and dated.

All information pertinent to the field survey and sampling will be recorded in the
logbooks. Waterproof ink will be used in making all entries. Entries in the logbook will
include, at the minimum, the following:

e Names of field personnel, date and time of sampling, and physical/environmental
conditions during field activity

e Location of sampling activity

e Sampling documentation:

e Description of sampling point(s)
e Date and time of collection

e Sample identification numbers (each sample description shall include the
appropriate sampling site numbers as specified above)

e Field observations and unusual field conditions (such as description of the
samples, e.g., thickness, composition, color, presence of oil sheen or gas bubbles,
odor).

e Any field measurements made (such as pH, conductivity, temperature) including
specific calibration data and documentation of field equipment (serial number,
decontamination, etc.) '

e Sample handling information

None of the field logbooks or chain-of-custody documents will be destroyed or discarded,
even if they are illegible or contain inaccuracies that require a replacement document. If
an item entered is discovered to be incorrect, the wrong information will be crossed out in
such a manner that it is still legible, the correction made, and the change initialed and
dated. If the change is made by someone other than the original author or if the change is
made on a subsequent day, a reason for the change will be recorded at the then-current
active location in the logbook, with cross-references.




Full chain-of-custody documentation (Figure 2) will all also be recorded for all samples
collected. C

Sample Tags

All samples collected will be placed in an appropriate sample container for preservation
and shipment to the designated laboratory. Each sample will be identified with a separate
identification label and tag. The containers and ice chests will be sealed with custody
seals. These identification tags and seals will be provided by MS. The label will contain
the sample number. The following information will be recorded on the tag:

e Analyses to be performed
e Sample identification number
e Source/location of sample
e Type of sample (composite sediment, core sediment, species of organism)
e Preservatives used (ice, dry ice)
e Date
. _Time (a four-digit number indicating the 24-hour clock time collection)
e Sampler’s signature.
Shipping of Samples

Samples will be shipped and delivered to the designated laborafory for analysis daily. The
samples will be shipped in ice chests by an overnight carrier such as Federal Express. The
chest will be sealed with custody seals and/or tamper-resistant tape. Custody seals will be
signed by the sample custodian shipping the samples. The airbill number will be noted on
the chain of-custody form.

ANALYTICAL PROCEDURE

Selected Laboratory

Sample analyses will be by the Hazleton Environmental Services, Inc. (HES), of
Madison, Wisconsin. The laboratory has been selected based upon their relevant
experience and unique capabilities for sediment and biological tissue analyses. HES is
involved in many national and regional environmental programs.
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Analytical Parameters and Quantitation Limits

HES will analyze all samples according to accepted protocols and standard operating
procedures (SOPs). Full quality assurance/quality control (QA/QC) procedures, including
duplicate and fortified samples, certified reference materials, and procedural blanks, will
be analyzed at recommended frequencies. All samples will be analyzed and data reported
by the prearranged date.

All samples will be analyzed by EPA methods with method detection limits (MDL’s) as
shown in Table 3.

Holding Times

Holding times specified by EPA protocols will apply for the samples collected under this
QAPP. Refer to Table 1 for a list of analyses and their holding times.

FIELD SAMPLING AND QUALITY ASSURANCE OBJECTIVES

Introduction

A field sampling and quality assurance project plan is essential to assure the quality,
controllability, accountability, and traceability of the work proposed for the City of Santa
Rosa to assess bioaccumulation in Kelly Farm Demonstration Wetland. Quality
assurance encompasses all actions taken by MSC to achieve results which are accurate,
reliable, and legally defensible for all aspects of the project. MSC will adhere to the
quality assurance procedures outlined herein and will rigorously implement the QA
program throughout the duration of the project.

The primary goal of this field sampling and quality assurance program is to ensure the
accuracy and completeness of the data. In order to achieve this accuracy and
completeness, it is necessary that all sampling, analysis, and data management activities
be conducted in accordance with preset standards, and that these activities be reviewed
regularly to maintain full compliance with the standards. This program has been designed
so that corrective action can be implemented quickly if necessary without causing undue
expense or delay to the project. The standards and review procedures which MSC will
use to attain optimum accuracy and completeness of data are outlined in this plan.

Table 3.

Constituents and Method Detection Limits (MDL's).?

Sample Parameter MDL
~_(mglkg)
Sediment " Tissue

Metals
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Sample Parameter mMDL
(mg/kg)
Sediment Tissue
Aluminum
Arsenic 0.4 0.2
Cadmium 0.2 0.01
Chromium
Copper ‘
Lead 0.2 0.01
Mercury 0.01 - 0.01
Nickel
Selenium 04 0.2
Silver
Zinc
Organochlorine Pesticides/ PCB’s
(8081)b
Aldrin 0.0017 0.0031
Alpha-BHC 0.0017 0.0016
Beta-BHC 0.0017 0.0031
Delta-BHC 0.0017 0.0031
Gamma-BHC 0.0017 0.0011
Alpha-chlordane 0.0017 - 0.0036
Gamma-chlordane 0.0017 i 0.0059
4,4-DDE 0.0033 0.0026
4,4-DDD 0.0033 0.004
4,4-DDT 0.0033 0.0023
Dieldrin 0.0033 0.011
Endosulfan I 0.0017 0.0026
Endosulfan 11 0.0033 0.0028
Endosulfan sulfate 0.0033 0.012
Endrin 0.0033 0.0067
Endrin ketone 0.0033 0.0021
Endrin aldehyde 0.0033 0.0039
Heptachlor 0.0017 0.0031
Heptachlor epoxide 0.0017 0.0015
Methoxychlor 0.017 0.0038
Toxaphene 0.170 0.010
Araclor 1016 ©0.033 0.016
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Sampie Parameter MDL

(mg/kg)
Sediment Tissue
Araclor 1221 0.067 NA
Araclor 1232 0.033 NA
Araclor 1242 0.033 0.012
Araclor 1248 0.033 0.027
Araclor 1254 0.033 0.03
Araclor 1260 0.033 0.01
Hexachlorobenzene - 0.0089
O,P’-DDE - 0.0072
O,P’-DDD - 0.0052
O,P’-DDT : - 0.0062
Pentachloroanisole - NA
Oxychlordane - 0.0016
Trans-nonachlor - 0.0028
Cis-nonachlor - 0.0038
Mirex - 0.0039
Technical BHC - 0.008
Organophosphorus Pesticides
(8141)c
Azinphos methyl - 0.005
Bolstar (sulprofos) 0.0035
Chlorpyrifos 0.005
~ Coumaphos 0.010
Demeton, O and S 0.006
Diazinon 0.0093
Dichlorvos 0.040
Dimethoate 0.013
Disulfoton 0.0035
EPN 0.002
Ethoprop 0.010
Fensulfothion 0.004
Fenthion 0.005
Malathion 0.0055
Merphos 0.010
Methidathion 0.019

Mevinphos 0.025
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Sample Parameter MDL
(mgl/kg)
Sediment Tissue

Monocrotophos NA

' Naled 0.025
Parathion-ethyl 0.003
Parathion-methyl 0.006
Phorate 0.002
Ronnel 0.0035
Sulfotep 0.0035
TEPP 0.040
Stirophos 0.040
Tokuthion 0.0055
Trichloronate 0.040

® MDL’s for metals other than those shown, for organophosphate pesticides in tissue analyses, and for herbicides in
both sediment and tissue analyses are not yet available. '

® MDL’s for organochlorine pesticides and PCB’s in tissue are on a wet weight basis.
¢ Most organophosphate pesticide MDL’s are based on EPA referened method.

NA = not determined

The quality assurance objectives for all measurement data include considerations of
precision, accuracy, completeness, representativeness, and comparability.

Precision

The precision of a measurement is an expression of mutual agreement of multiple
measurement values of the same property conducted under prescribed similar conditions.
Precision is evaluated most directly by recording and comparing multiple measurements
of the same parameter on the same exact sample under the same conditions or a matrix
spike and matrix spike duplicate. It is usually expressed in terms of the relative percent
difference (RPD). The RPD can be evaluated both internal (laboratory duplicates) and
external (field duplicates) to the laboratory. For metals and organic analyses, a control
limit of 20 percent RPD will be used for matrix spike and matrix spike duplicate sample
values greater than or equal to 5 times the required detection limit. For field duplicates,
. an RPD of 50 percent will be used as the objective of precision.

RPD is calculated as:

13
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where:
X; = analyte concentration of first duplicate

X, = analyte concentration of second duplicate

X= average arialyte concentration of duplicates 1 and 2.

Accuracy

The degree of accuracy of a measurement is based on a comparison of the measured value
with the actual true value. Accuracy of an analytical procedure is best determined based
on the recoveries of matrix spike, matrix spike duplicate, and surrogate compounds.

The degree of accuracy and the recovery of analyte to be expected for the analyses of QC
samples and spiked samples is dependent on the matrix, method of analysis, and the
compound or element being determined. For metals analysis, the spike recovery limits of
75-125 percent will be used.

Accuracy is expressed as a percent recovery (PR), calculated by:

PR=(A_B)x100
: C

where:

A = spiked sample result (SSR)
B = sample result (SR)

C = spike added (SA).

Representativeness

Representativeness expresses the degree to which the sample data accurately and
precisely represent a characteristic of a population, parameter variations at a sampling
point, or an environmental condition. Representativeness is addressed by describing
sampling techniques, the rationale used to select sampling locations, decontamination
procedures, and sample packaging, shipping, and custody procedures. This can be
accomplished by collecting samples from locations that fully represent the site condition,

14




using appropriate sampling equipment, adhering to proper sampling procedures, using
appropriate analytical methodologies and quantitation limits, and completing all analysis
within the prescribed holding time.

Comparability

Consistency in the acquisition, handling, and analysis of samples is necessary so the
results may be compared with previous and future studies. Concentrations will be
reported in a manner consistent with general practices. Standard EPA analytical methods
and quality control will be used to support the comparability of analytical results with
those obtained in other testing. Calibrations will be performed in accordance with EPA or
manufacturer’s specifications and will be checked with the frequency specified in the
methods.

Completeness

Completeness is a measure of the amount of usable data resulting from a data collection
activity. Completeness can be evaluated two ways. Field completeness is assessed by
comparing the number of proposed sampling locations with the number of actual
locations. Laboratory completeness is measured by comparing the number of tests
initially requested with the number of tests successfully completed and reported by the
testing laboratory. The objective for completeness will be 90 percent, meaning that valid
analytical data must be reported by the laboratory for at least 90 percent of the samples
collected and shipped to the laboratory for analysis.

The percent completeness (PC) is calculated as follows:

P=—x100

where:

A = actual number of valid analytical results obtained

I = theoretical number of results obtainable under ideal conditions

DATA REDUCTION, VALIDATION, AND REPORTING

Laboratory Data

The procedures used for calculations and data reduction are specified in each method
referenced previously. It will be the responsibility of the laboratory to follow these
procedures.
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Validation

At a minimum, the analytical data generated will be validated using the criteria outlined
in the EPA document, “EPA Functional Guidelines for Evaluating Inorganic Analyses”
(July, 1988).

Data validation procedures ensure that the sample analytical data are accompanied by
appropriate QC data and supporting text. The data validation protocol for this project is as
follows:

e Check that sample reports are signed by the analyst or laboratory QA officer
signifying that the analyses were performed in accordance with the designated
methods.

e Ensure that the sample report refers to the corresponding QC data sheets that
accompany the sample data.

e Check that a log of the sample identification (designated in the field), the
corresponding laboratory sample number, and the applicable QC are provided.

e Ensure that standards for precision and accuracy, representativeness,
comparability, and completeness were compared with predetermined objectives. If
the predetermined objective is not met, an explanation must be provided (e.g.,
matrix effects) and the corrective action (described below) must be implemented. .

¢ Ensure that a cover letter accompanies each set of data, giving a case narrative for
each batch and denoting any peculiarities of the samples or analyses.

e Verify that the lab provided appropriate control limits for MS/MSDs and
calibrations performance on the corresponding reporting forms.

e Review the data package for compliance with QAPP objectives, method QC
objectives, and deliverable requirements. '

Reporting

The project analytical report from the laboratory will contain data sheets and the results
of analysis of QC samples. Analytical reports may also contain the following items:

e  Units of measurement
¢ Project identification
o Field sample number

e Laboratory sample number

e Sample matrix description
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¢ Date of sample collection

e Analytical method description and reference citation

e Individual parameter results

e Date of analysis (extraction, first run, and subsequent runs)
e Quantitation limits achieved

e Dilution or concentration factors

e Corresponding QC report (including duplicates, spikes, laboratory control sample
results, initial and continuing calibration percent recovery results, and calibration
blank and preparation blank results)

e Laboratory name.

Matrix interferences on some of the samples may result in increased detection limits.
Matrix interference will be reported as the cause of increased detection limits. These data
will be valid.

Internal Quality Control Checks and Frequency
Quality Assurance Batching

Quality assurance for analytical work on this project will involve analysis of laboratory
‘blank samples, spiked samples, and duplicate samples. For each group of 20 samples (or
less if fewer than 20 samples are collected) of similar matrix (i.e., sediment or tissue)
collected at each site, analysis will be conducted on one blank one spiked, and one
duplicate spiked sample.

Performance and System Audits

QA audits may be performed by the project quality assurance manager (QAM) or his
designees. Functioning as an independent agent, the QAM or his designee will plan,
schedule, and approve system and process audits according to company procedure,
customized to specific project requirements. These audits will be implemented to evaluate
the capability and performance of project, activities, and documentation of the
measurement system(s).

The QAM will be Marcie Commins, Ph.D. who will report directly to the technical
director. The QAM will coordinate and monitor the overall QA program, including all
onsite activities and the quality control program of the laboratories. Implementing
prompt, effective, and accurate corrective action in response to noncompliance that may
occur on projects is absolutely essential in assuring the quality of the end product.

17
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A quality system audit refers to a detailed evaluation of the project’s quality assurance '
program to determine its conformance to contractual commitments and standard company

procedures. Such an audit includes preparation of formal plans and a checklist based on

established requirements. Audits may be performed on MSC and subcontractor work.
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Appendix 2. Kelly Farm Demonstration Wetland. 1994 Bioaccumulation Study Raw Data.

Constituent Cattail Rhizomes Crayfish Mosquito Fish
Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3
Moaisture 74 75.2 76.8 6.6 65.2 67.6 80.3 82.1 80.2
Lipid 0.145 0.13 0.155 1.74 0.415 1.03 3.11 245 3.24
Aluminum 317 2420 811 387 403 556 1380 1280 1630
Chromium 1.58 7.87 2.81 1.73 1.78 2.14 574 497 5.78
Copper 5.12 9.49 7.54 107 65.1 84.9 6.74 6.61 7.08
Nickel 3.33 12.3 5.68 247 2.53 8.48 5.96 4.94 5.58
Siiver 1.36 0.426 0.976 0.204}* 1.04 0.454 0.501{* 1.74 1.74
Zinc 10.5 16.8 18.8 63.4 61.1 62 134 147 150
Arsenic 0.19{* 0.48 0.221* 0.3 0.29 1.71 0.51 0.28]* 0.25|*
Cadmium 0.19}* 0.2/* 0.221* {-  0.15" 0.14}* - 0.15[* 0.25{* 0.28* 0.25{*
Mercury 0.038" 0.04;* 0.041]* 0.035 0.045 0.0689 0.101 0.099 0.107
Lead 0.96 2.02 0.73 0.45 1.7 0.66 1.42 1.12 0.96
Selenium 0.38¢* 0.4[* 0.43* 0.31* 1.16 0.3* 0.51{* 0.56{* 0.51*
2.4-D 100* 1004 100}* 100{* 100} 100}* 100(* 1001 1001*
2,4,5-TP 200" 201 201* 200" 204 204" 20[* 20{" 204
2457 204* 20[* 201 201 204* 20)* 204~ 200" 20¢*
Organophosphorous Pes!
Azinphos Methyl 8i* 8|* 8i* 8|* 8i* 8{* 8|* 8l* 8
Bolstar 56}* 56" 5.6[* 56(* 56|* 56" 56} 561" 56[*
Cthl’OprifOS 8* Bi 8. 8* Bt 8* Bi- 8* 8*
Coumaphos 16]* 161" 16{* 16{* 161* 16" 16{* 161" 16{*
Demeton, O,S 9.6{* 9.6* 9.61* 9.6* 9.6{* 9.6|* 9.6(* 9.6(* o.6*
Diazinon 161* 16{* 16[* 16}* - 161" 16} 16}* 16[* 16{*
Diclorovos 64* 641" 64" 64|* 641* 64;* 641" 64}* 64i*
Dimethoate 21" 21" 21l* 214" 21" 21* 21|* 21* 21
Disulfoton 5.6]* 5.6{* 56(* 5.6|" 56(* 56" 56" 56]* 56[*
EPN 3.2 3.2|* 3.2 3.2¢* 3.2{* 3.2* 3.2 3.2+ 3.2
.|Ethoprop 16" 16(* 16;* 161* 16{* 16]* 16]* 161* 16}*
Fensulfothion 6.4[* 6.4|" 6.4|* 6.4|* 6.4[* 6.4|* 6.4|* 6.4)* 6.4}*
Fenthion 8{* 8|* 8l* 8i* 8i* 8* 8/* 8" 8|*
Malathion 8.8|* 8.8}* 8.8{* 8.8}* 8.8{* 8.8 8.8;* 8.8* 8.8|*
Merphos 16|* 16]* 16{* 161 16|* 16}* 161{* 16" 16{*
Mevinphos 40/* 401 400 404* 40{* 401" 40(* 40]* 401"
Naled 40{* 40)* 400* 40}* 401" 40|* 401* 40| 401*

* = below detection. Number to left is reporting fimit.
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Appendix 2. Keily Farm Demonstration Wetland.

1994 Bioaccumulation Study Raw Data,

Constituent Cattail Rhizomes Crayfish Mosquito Fish
Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3

iihyi Paraihion 4.81° 4.8§* 4.81% 4.8]* 4.8 4.81* 4.8]* 4.8{% 4.8§°
Methyl Parathion 9.6i* 9.6(* 9.6{* 96" 9.6/* 9.6{* 9.6|* 9.6|" 96|*
Phorate 3.2 3.2 32" 3.2¢* 3z 3.2/* 3.2{* 3.2 3.2
Ronnel- 56{* 5.61* 58[* 561" 5.6* 561* 56(* 56{* 586}*
Sulfotep 56" 586(* 5.6{" 56[* 56" 56(* 58|* 56" 56*
Tepp 64|* 641" 64" 64 841 64| 64 64" G64|*
Stirophos 641" 64| 64" 64" 641" 64* 64i* 64|* 641"
Tokuthion 8.8|* 8.8|" 8.81* 8.8|* 8.8|* 8.8 8.8* 8.81* 8.8j*
Trichloronate 641* 64" 641" 64" 64" 64" 64" 64" 64|*
Monocrotophos 16* 16" 16" 16}* 16* 161* 16|* 16]* 16]*
Gamma-BHC (Lindane) 8l 81 8| 8 I* 8 81 8I* 8| 81
Heptachlor 8 |* 8 8 |* 8" 8l* 8 8 8| g
Aldrin 8\ 8 {* 8 i* 8[* 8 |* 8" 8" 8i* 8
Heptachlor Epoxide 81" 8[* 8 |* 8" 8 B * 8|* 8 8 |*
Endosuifan | 8 8 8|* 8 8|* 8" 8 8 |* 8 (*
Dieldrin 8" 8 8 8" 8 8 8" 8i* 8*
Endosulfan Il g g8 814" 8- 8 8" 8 g g
4,4-DDT 8 |* 8" 8 (" 8" 8 (* 8" 8| 8 8 [*
Alpha-BHC 8" 8 i 81" 8| 81 8" 8 81" 8|
Beta-BHC 81" 8" 81" 8" 8" 8| 8 8 {* 8
Delta-BHC 8" 81" 8 l* 84 8|* 8 * 8" 8{* 8"
Gamma-Chlordane 8{* Bi* 8 81 8|* 814 8 |* 81 8"
Alpha-Chlordane 8 8 8 |* 8 8 8 8" 8 8"
4,4-DDE 8" 8 8 8 8 8 s 8 i* 8
Endrin 8 {* 8" 8" 8| 8" 8 |* 8 |* 8i* 8
4,4“DDD 8 * 8\ 8|* 8" 8 {* 8 [* 8" 8" 8
Endosuifan Sulfate 8 |* 8l 8" 8" 8 |* 8 8" 8i* 8|
Endrin Aldehyde 8" 8| 8| 8" 8 g " 8(* 8 8
Toxaphene 40 |* 40 |* 40 * 40 |* 40 |* 40 |* 40 * .40 |* 40 |*
Arocior 1016 40 i* 40 * 40 |* 40 |* 40 [* 40 |* 40 |* 40 * 40 [*
Arocior 1221 40 * 40 |* 40 |* 40 {* 40 * 40 |* 40 * 40 1* 40 1*
Aroclor 1232 40 * 40 * 40 |* 40 |* 40 |* 40 * 40 |* 40 |* 40 i*
Aroclor 1242 40 |* 40 |* 40 |* 40 {* 40 * 40 |* 40 |* 40 {* 40 *
Aroclor 1248 40 i* 40 * 40 |* 40 " 40 1* 40 |* 40 * 40 |* 40 |*
Aroclor 1254 40 |* 40 |* 40 |* 40 |* 40 [|* 40 * 40 |* 40 |* 40 |*
Aroclor 1260 40 * 40 1* 40 {* 40 * 40 * 40 |* 40 |* 40 {* 40 |*
* = helpw detection. Number to left is reporting limit,

Page Appendix 2-2
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Appendix 2. Kelly Farm Demonstration Wetland. 1994 Bioaccumulation Study Raw Data.

Constituent Bullrush Seeds Kelly Farm Pond Sediment

Rep 4 #1 #2 #3 Rep1 Rep 2 Rep 3 Rep 4
Moisture 80.9 24.9 222 223
Lipid 29 0.785 0.755 0.635
Aluminum 626 36.4 37 329 14400 19500 19200 20900
Chromium 3.26 0.205 0.321 0.28 51.8 65.7 66 705
Copper 6.73 4.66 426 4.12 22 24.5 243 217
Nickel 2.96 4.28 3.12 329 86.4 95.7 99.3 107
Silver 145 0.757 0.827 0.828 3.15* 341 3.15|* 3.57
Zinc 138 517 474 5 53.5 75.5 66.2 59.9
Arsenic 0.26[* 0.07{* 0.08{* 0.06}* 3.2 35 34 34
Cadmium 0.26{* 0.071* 0.06|* 0.06* 0.33(* 0.35* 0.34}* 0.36
Mercury 0.114 0.017 0.018 0.017 0.1 0.079 0.093 0.085
Lead 0.73 0.33 0.27 0.21 1 10.3 11 12.4
Selenium 1.76 0.13}* 0.34 0.13]* 0.6|* 0.7}" 0.7* 0.7
24D 100{* 100{* 100[* 100> 170§* 170[* 1701 180
2,4,5-TP 204" 20(* 20(* 204" 33| 35 4 38
2,45T 20(* 20}* 204 20|* 33 asi* 4 38
Organophosphorous Pest
Azinphos Methyl 8" 8{* 8" 8{* 5.2y* 6" 55|* 6.1
Bolstar 56" 56(* 5.6 56[* 3.6* 4.2 3.8)* 4.3
Chloropyrifos 8} 8 8|* 8" 5.2* 6{* 55(* 6.1
Coumaphos 16(* 16|* 161* 16" 114* Toq2) 11 12
Demeton, 0,8 9.6* 9.61* 9.6{* 9.6(* 6.34* 7.31* 6.71* 7.4
Diazinon 16)* 16]* - 161* 16[* 15(* 17" 16]* 17
Diclarovos 64* 641" 64" 641" 43}* 49¢* 45(* 50
Dimethoate 21* 211 210 215 14 16[* 15(* 16
Disuifoton 56" 56(* 586|* 56[* 3.6]* 42/* 38l* 4.3
EPN 32| 3.2 3.2 3.2 21 241 22| 24
Ethoprop 16]* 161* 16|* 16}* 1y 12{* 1) 12
Fensuifothion 6.4(* 64" 6.4* 6.4[* 4.31* 49(* 45" 5
Fenthion 8i* 8 8j* 8 52" 6i* 55" 6.1
Malathion 8.8|* 8.s|* 88|* 8.8{* 58" 6.8}* 6.21* 6.9
Merphos 16(* 16]* 16]* - 16]* 1 12{* 1 12
Mevinphos 401" 40 401* 401* 27" 31[* 28(* N
Naled 40)* 404* 40/* 40" 27)* 31|* 28(* 31

* = below detection. Number to left is reporting limit.
Page Appendix 2-4



Appendix 2. Kelly Farm Demonstration Wetland.

1994 Bioaccumulation Study Raw Data.

Constituent Bullrush Seeds Kelly Farm Pond Sediment
Rep 4 #1 #2 #3 Rept Rep 2 Rep3 Rep 4

Ethyt Parathion 4.8(* 48" 48" 4.81* 32* 3.6]* 3.3 3.7
Methyt Parathion 9.6]* 9.6} 9.6[* 9.6 6.3|* 7.3 6.7 7.4
Phorate a2z 3.2 3.2 3.2 21 24[* 22 2.4
Ronnel 58" 5.61* 5.6|* 5.6]* 36" 4.21* 387 43
Sulfotep 56| 56" 5.8[* 561 36|* 421" 3.8 4.3
Tepp 641" 64|" 64" 64" 434* A9 45* 50
Stirophos 841> gd41* adlr a4l 43 4> 451> 50
Tokuthion 8.8}* 8.8j* 8.81* 8.8y 5.8* 6.8{* 6.2]* 6.9
Trichloronate 641" 641" 84| 641" 431 49|* 451* 50
Monocrotophos 16i* i6i* 16{* 16[* 79|* o1 841" 93
Gamma-BHC (Lindane) 8 81 8 8 {* 2.71* 3.1 2.8(" 3.1
Heptachlor 8* 8 8 * 81 27 3.4 2.8l* 3.1
Aldrin 81 & 8 81 2.7 345 2.8y 314
Heptachlor Epoxide 8* 8* 8i* 8" 2.7* 31 2.81* 31
Endosuifan | 8" 8 * 8|* 8|* 2.7 3.1 281 3.1
Dieldrin 81 8 8 8 5.2{* 61" 5.51* 6.1
Endosuifan li 8 8 8 8 5.2* 6i* 5.51* 6.1
4,4-DDT 8l 81" 8" 81 521* 8* 5.50* 6.1
Alpha-BHC 8 8 8 * 8 271 3t 2.8]* 31
Beta-BHC 8/ 8 8 8 27" 3.1 2.8|* 3.1
Deita-BHC 8 8|* 8|* 8l 27 3.1 2.8|* a1
Gamma-Chlordane 8| 81" 8 8 2.7 3.1 2.8* 3.1
Alpha-Chlordane 8i* 8" 8* 81" 2.7 3.4 2.8[* 3.1
4,4'-DDE 8 8i* 8 8 5.2* 6i* 55 6.1
Endrin 8" 8" 8 8 5.2¢* 6(* 55{* 6.1
4.4'-DDD 8\ 8 8 8|* 5.2{* 6|* 5.5]* 6.1
Endosulfan Sulfate 81" 8 |* 8™ 81t 52|* 6{* 5.5 6.1
Endrin Aldehyde 8 8 8| 8|* 5.2{* 6(* 55" 6.1
Toxaphene 40 [* 40 |* 40 i* 40 |* 270 3ol 2801* 310
Aroclor 1016 40 i* 40 40 |* 40 |* 521* 601{* 55" 61
Aroclor 1221 40 1* 40 |* 40 * 40 |* 110¢* 1204* ito}* 120
Aroclor 1232 40 |* 40 1* 40 1* 40 * 821" 60{* 55{* 61
Arocior 1242 40 |* 40 40 40 1+ 521 60|* 55" 61
Araclor 1248 40 * 40 1* 40 1> 40 I* 52j* 60* 851" 61
Aroclor 1254 40 |* 40 1* 40 1* 40 * 52|* 60j* 55|* 61
Aroclor 1260 40 [* 40 [* 40 |* 40 |* 52* &60|* 55" 61

* = below detection. Number to left is reporting limit.
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Appendix 2. Kelly Farm Demonstration Wetiand.

1994 Bicaccumuiation Study Raw Data.

Constituent Bullrush Seeds Kelly Farm Pond Sediment
Rep 4 #1 #2 #3 Rep1 Rep 2 Rep 3 Rep 4
Methoxychlor 27" 31 28}* 31
Endrin Ketone 5.21" 6" 5.5]* 6.1
{Total organic carbon 3850 6590 5770 7140
pH 8.38 8.36 8.41 8.36
Acid volatile sulfide 381 107 359

* = helow detection. Number to left is reporting limit.
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H|azleton HES, Inc.

E |nvironmental
§ |ervices, Inc.

REPORT OF ANALYSIS

DAVE SMITH SAMPLE NUMBER: 40900061

MERRIT SMITH CONSULTING
SUITE 156 . DATE ENTERED: 09/02/94
3732 MT. DIABLO BOULEVARD _

LAFAYETTE, CA 94549 REPORT PRINTED: 10/28/94

TISSUE: KELLY PISH REP #4; 8/26/9%4
PROJECT NO. 201.34

PURCHASE ORDER NUMBER: 01
ICP SPECTROSCOPY

. ELEMENTS : MG/KG
ALUMINUM 6€26.
CHROMIUM ‘ 3.26
COPPER 6.73
NICKEL 2.86
_SILVER | : 1.45
ZINC . 138.

GC PESTICIDE/PCB FRACTION
REPORT TO BE GENERATED MANUALLY

MOISTURE K 80.9 %

% LIPID DETERMINATION 2.90 %
MISC. ENVIRONMENTAL ANALYSIS

COMPCOUND NAME - | : UG/KG
2,4-D < 100
2,4,5TP < 20
DILUTION FACTOR 1.0
DATE RECEIVED 08/30/94
DATE EXTRACTED 09/23/94
DATE ANALYZED . 10/04[94

ARSENIC IN TISSUE : < .26 PPM

CADMIUM IN TISSUE ' _ < .26 PPM

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232-3300 | Fax 608-233-0502

& printed on recycied paper



-

H | azleton
E |nvironmental
S jervices, Inc.

SAMPLE NUMBER: 40900061

TISSUE: KELLY FISH REP #4; 8/26/94
PROJECT NO. 201.34

ASSAY - ANALYSIS
MERCUORY IN TISSUE : .114
LEAD IN TISSUE ‘ | ' ‘ .73
SELENIUM IN TISSUE 1.76

ORGANOPHOSPHOROUS PESTICIDES-TISSUE

COMPOUND NAME
RITNPHOS METRHYL

BOLSTAR
CHLOROPYRIFOS
COUMAPHOS
DEMETCON, O,S

. DIAZINON
DICHLOROVOS
DIMETHOATE
DISULFOTON
£DN

[

ETHOPROP
FENSULFOTHION
FENTHION
MALATHION
MERPHOS
MEVINPHOS

NALED

ETHYL PARATHION

HETHYL PARATHION
PHORATE

RONNEL

SULFOTEP

TEPP

STIROPHOS
TOKUTHION
TRICHLORONATE
MONOCROTOPHOS

B s

-AAAAAAAAAAAAAAAAAAAAAAAAAAA%
BOVWODPOOAADIOIANWLN

DILUTION FACTOR 1

DATE RECEIVED 08/30/94
DATE EXTRACTED 09/28/94
DATE ANALYZED 10/08/94

HES, Inc.

PAGE 2

UNITS
PPM

PPM
PPM

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232-3300

Fax 608-233-0502
&3 printed on recycied paper



azleton HES, Inc.

' 'E |nvironmental
S |ervices, Inc.

SAMPLE NUMBER: 40900061 PAGE 3

TISSUE: KELLY FISH REP #4; 8/26/94
PROJECT NO. 201.34

METHOD REFERENCES

ICP SPECTROSCOPY
DAHLQUIST, R. L., AND KNOLL, J. W., "INDUCTIVELY COUPLED PLASMA ~ ATOMIC

EMISSION SPECTROMETRY: ANALYSIS OF BIOLOGICAL MATERIALS AND SOILS FOR MAJOR,
TRACE, AND ULTRA~TRRACE ELEMENTS," ALLIED SPECTROSCOPY, 32(1):1-29 (JAN./FEB}.
OFFICIAL METHODS OF ANALYSIS, 14TH EDITION, METHOD 43.292-43.296, AOAC,
ARLINGTON, VIRGINIA (1984).

OFFICIAL METHODS OF ANALYSIS, 1ST SUPPLEMENT, 14TH EDITION. METHOD. 3.A01-3.A04
AOAC, ARLINGTON, VIRGINIA (1985).

U.S. ENVIRONMENTAL PROTECTION AGENCY CONTACT LABORATORY PROGRAM, STATEMENT OF
WORK, INORGANIC ANALYSIS, MULIMEDIA, MULICONCENTRATION REV. (DECEMBER 1987)

GC PESTICIDE/PCB FRACTION

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND
EDITION, METHOD 8080, U.S. EPA, WASHINGTON, DC (REVISED APRIL, 1984).

U.S. EPA METHOD 608 (FEDERAL REGISTER, VOLUME 49, NO. 209, PG. 43321-43336,

OCTOBER 26, 1984).

MOISTURE
OFFICIAL METHODS OF ANALYSIS (1984) 14TH EDITION, METHOD 16.259, 14.002,

7.003, AOAC, ARLINGTON, VA. (MODIFIED).

$ LIPID DETERMINATION ‘
HAZLETON TECHNICAL OPERATING PROCEDURE OP-6012-23, FEBRUARY 23, 1988.

ARSENIC IN TISSUE :
U.S.EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES®, METALS 1-19 AND
AND METHOD 206,22, CINCINNATI, OH (1979).

U.8.EPA, “TEST METHODS FOR EVALUATING SOLID WASTE", SW-846, SECOND EDITION,

METHOD 7060, WASHINGTON DC (REVISED APRIL 1984).

U.S.EPA, CONTRACT LABORATORY PROGRAM (CLP), STATEMENT OF WORK ILM02.0, 1990.

CADMIUM IR TISSUE
U.S.EPA, “METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES", METALS 1-19 AND

METHOD 213.2, CINCINNATI, OH (1979). :
U.S.EPA, "TEST METHODS FOR EVALUATING SOLID WASTE", SW-846, SECOND EDITION,
METHOD 7131, WASHINGTON, DC (REVISED APRIL 1984). '
U.S.EPA, (CLP), STATEMENT OF WORK ILM02.0, 1990.

' MERCURY IN TISSUE
i U.S. EPA, "IEST METHODS FOR EVALUATION SOLID WASTE,"EPA PUBLICATION NO. SW-846

' SECOND EDITION, METHODS 3030,3040;AND 7470, WASHINGTON,DC (REVISED APRIL 1984)
"MERCURY IN FISH, "AOAC OFFICIAL METHODS OF ANALYSIS, 15TH EDITION, METHOD
977.15 (MODIFIED), (1990).

Fax 608-233-0502

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 608-232-3300
: . & printed on recycied peper



H | azleton HES, Inc.

E |nvironmental
S |ervices, Inc.

SAMPLE NUMBER: 40900061 ' . PACE 4

TISSUE: KELLY FISH REP #4; 8/26/94
PROJECT NO. 201.34 :

METHOD REFERENCES (CONTINUED)

LEAD IN TISSUE .

U.S. EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES™, METALS 1-19 AND
METHOD 239.02, CINCINNATI, OH (1979).

U.S. EPA, "TEST METHODS FOR EVALUATING SOLID WASTE", SW-846, SECOND EDITION,
METHOD 7421, WASHINGTON, DC (REVISED APRIL 1984). -

USEPA, CLP, STATEMENT OF WORK ILM02.0, 1990.

SELENIUM IN TISSUE
U.S.EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES", METALS 1~19 AND

METHOD 272.02, CINCINNATI,CH (1879).

U.S.EPA, "TEST METHODS FOR EVALUATING SOLID WASTEY", SW-846, SECOND EDITION,
METHOD 7841, WASHINGTON, DC (REVISED APRIL 1984).

USEPA, CLP, STATEMENT OF WORK ILM02.0, 1990.

ORGANOPHOSPHOROUS PESTICIDES~TISSUE

"ORGANOPHOSPHORUS PESTICIDES," 40CFR 455, METHOD 622, OCTOBER 4, 1985.
"ORGANOPHOSPHORUS PESTICIDES," TEST METHCDS FOR EVALUATING SOLID WASTE SW846,
3RD EDITION, METHOD 8141, DECEHBER 1987.

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 808-232-3300 ' Fax 608-233-0502
& printed on recycled paper



ORGANIC ANALYSIS DATA SHEET PESTICIDE / PCR'S

Laboratory Name: HES, Inc. Laboratory
Client: MERRIT SMITH cousu:.'rme Sample Number: 40900061
Matrix: TISSUE

Client

Sample Number: KELLY FISH REP 4

Nadta Darsadwvad: f/an/ad

SR W AV T T FWE WSS S

Date Extracted/Prepared: 9/28/94

Date Analyzed: 10/6/94 & 10/9/9%4 % Lipids: 2.90 %
GPC Cleanup: YES . ‘ % Moisture: 0.00 %
Ccmcentration: LOW mint. corr. rac:torz 1.00
Pesticide A::oclor Pegticide Arcclor
¥raction Praction Fraction Fraction
CaAs Number compound Results Results Dilution Dilution
ug/ky "~ ng/kyg Factor Pactor
58-89~9 Gamma~BHC (Lindane) 8 u I
16-44~8 Haptachlor g u 1
309~00—2 Aldrin ‘ g u 1
1024~57~3 Beptachlor Epoxide 8 u 1
3959~98~8 Endosulfan 1 gu 1
60~57=1 pieldrin 8 u 1
33213~65%-9% Endosulfan IX g u 1
50~29-3 4,4'~-DD7 B 1 8 u 1 1l
319-84-6 Alpha-BHC Y 1
319-85~-7 Beta~BHC gu 1
319-86-8 Delta-BHC g u 1
5103-74-2 Gamma-~Chlordane gu 8 u 1 1
5103~71=9 Alpha~Chlordane 8 u g u 1 i
72-58-9 4,4'-DDE gu g u 1 1l
72=-20-8 Endrin g u 1
72-54~8 4,4"-DDD g n 1
1931-07-8 fndosulfan sulfate g u 1
7421-93-4 Zndrin Aldehyde 8 u 1
8001-35-2 Toxaphene 4G u i
N.A. Aroclor 1016 40 v h
N.A. Aroclor 1221 40 v 1
N.A. Aroclor 1232 40 u 1
N.B. Aroclor 1242 40 u 1
N.A. Arcclor 1248 40 v 1
N.A. Arcclor 1254 40 v b3
M.A. Aroclor 1260 40 u 1

K.A. = Not Available W = Weight of aaniple extracted (g)
Vm = Volume of extract injected on megabore (ul)
T = volume of total extract (ml)

W: 20,00 g vms 2ul T 8.0 ml

¥ile Name: Fi-61 . PORM X



Wy .
cestlesd L o

azleton
1E [nvironmental
S ervices, Inc.

DAVE SMITH

MERRIT SMITH CONSULTING
SUITE 156

3732 MT. DIABLO BOULEVARD
LAFAYETTE, CA 94549

1

REPORT OF ANALYSIS

REPORT PRINTED:

TISSUE: KELLY FISH REP #4; 8/26/94, DUPLICATE

PROJECT NOG. 201.34
PURCHASE ORDER NUMBER: 01
ICP SPECTROSCOPY
. DUPLICATE OF 40900061

ELEMENTS

ALUMINUM

CHROMIUM

COPPER

NICKEL

SILVER

ZINC
ARSENIC IN TISSUE
DUPLICATE OF 40900061

ELEMENTS
ARSENIC

CADMIUM IN TISSUE
DUPLICATE OF 40900061

ELEMENTS
CADMIUM

MERCURY IN TISSUE

LEAD IN TISSUE
DUPLICATE OF 40900061

ELEMENT
LEAD

MG/KG
639.
3.45
6.84
2.91
1.53
140.

MG/KG
< 0.26

.168

SAMPLE NUMBER:

HES, Inc.

DATE ENTERED: 09/02/94

PPM

525 SCIENCE DRIVE » MADISOM, WISCONSIN 53711

Phone 808-232-3300

Fax 608-233-0502
&) printed on recycled paper
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10/28/94



H azleton HES, Inc

1E nvironmental
S |ervices, Inc.

SAMPLE NUMBER: 40900062 : PAGE 2

TISSUE: KELLY FISH REP #4; 8/26/94, DUPLICATE
PROJECT NO. 201.34

‘SELENIUM IN TISSUE
DUPLICATE OF 40500061
ELEMENTS MG/RG

SELENTUM ' 1.62

METHOD REFERENCES

ICP SPECTROSCOPY
DAHIQUIST, R. L., AND KNOLL, J. W., "INDUCTIVELY COUPLED PLASMA - ATOMIC

EMISSTON SPECTROMETRY: ANALYSIS OF BIOLOGICAL MATERIALS AND SOILS FOR MAJOR,
TRACE, AND ULTRA-TRRACE ELEMENTS," ALLIED SPECTROSCOPY, 32(1):1-29 (JAN,/FEB).
OFFICIAL METHODS OF ANALYSIS, 14TH EDITION, METHOD 43.292-43.296, AOAC,
ARLINGTON, VIRGINIA (1984).

OFFICIAL METHODS OF ANALYSIS, 1ST SUPPLEMENT, 14TH EDITION. METHOD 3.A01-3.A04
AOAC, ARLINGTON, VIRGINIA (1985).

U.S. ENVIRONMENTAL PROTECTION AGENCY CONTACT LABORATORY PROGRAM, STATEMENT OF
WORK, INORGANIC ANALYSIS, MULIMEDIA, MULICONCENTRATION REV. (DECEMBER 1987)

ARSENIC IN TIS3UE

U.S.EPA, "METHODS FOR CHEMIC&L ANALYSIS OF WATER AND WASTES" METALS 1-19 AND
AND METHOD 206.2, CINCINNATI, OH (1979).

U.S.EPA, "TEST METHODS FOR EVALUATING SOLID WASTE", §SW-846, SECOND EDITION,

METHOD 7060, WASHINGTON DC (REVISED APRIL 1984).

U.S.EPA, CONTRACT LABORATORY PROGRAM (CLP), STATEMENT OF WORK ILM02.0, 1990.

CADMIUM IN TISSUE
U.S.EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES", METALS 1-19 AND

METHOD 213.2, CINCINNATI, OH (1979).

U.S.EPA, "TEST METHODS FOR EVALUATING SOLID WASTE", SW-846, SECOND EDITION,
METHOD 7131, WASHINGTON, DC (REVISED APRIL 1984). :

U.S.EPA, (CLP), STATEMENT OF WORK ILM02.0, 1590.

MERCURY IN TISSUE
U.S. EPA, "TEST METHODS FOR EVALUATION SOLID WASTE,"EPA PUBLICATION NO. SW-846

SECOND EDITION, METHODS 3030,3040;AND 7470, WASHINGTON,DC (REVISED APRIL 1984)
"MERCURY IN FISH, "“AOAC OFFICIAL METHODS OF ANALYSIS, 15TH EDITION, METHOD

977.15 (MODIFIED), (1990).

525 SCIENCE DRIVE »« MADISON, WISCONSIN 53711 Phonsg 608-232-3300 ' Fax §08-233-0502
. & printed on recycied paper



E |nvironmental
S ervices, Inc.

SAMPLE NUMBER: 40900062 ‘ | PAGE 3

TISSUE: KELLY FISH REP #4; 8/26/94, DUPLICATE
PROJECT NO, 201.34

METHOD REFERENCES (CONTINUED)

LEAD IN TISSUE
U.S. EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES", METALS 1-1% AND

METHOD 239.02, CINCINNATI, OH (1979).
U.S. EPA, "TEST METHODS FOR EVALUATING SOLID WASTE" SW-846, SECOND EDITION,

METHOD 7421, WASHINGTON, DC (REVISED APRIL 1984).
USEPA, CLP, STATEMENT OF wom( ILM02.0, 1990.

SELENIUM IN ‘I‘ISSUE '
U.S.EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES", METALS 1-19 AND

METHOD 272.02, CINCINNATI,OH (1979).
U.8.EPA, "TEST METHODS FOR EVALUATING SOLID WASTE", SW-846, SECOND EDITION,

METHOD 7841, WASHINGTON, DC (REVISED APRIL 1984).
USEPA, CLP, STATEMENT OF WORK ILMO02.0, 1990.

525 SCIENCE ORIVE « MADISON, WISCONSIN 53711 Phone 808-232-3300 ' Fax §08-233-0502
€3 printad on recycled paper



[IFPRF X 0

REPORT OF ANALYSIS

DAVE SMITH

MERRIT SMITH CONSULTING
SUITE 156 .

3732 MT. DIABLO BOULEVARD
LAFAYETTE, CA 94549

TISSUE: KELLY FISH REP #4; 8/26/94, MATRIX SPIKE
PROJECT NO. 201.34 .
PURCHASE ORDER NUMBER: 01

ICP SPECTROSCOPY

RECOVERY OF 40900061

ALUMINUM '
FOUND IN SAMPLE 626.
ADDED 103.
POTAL FOUND 729.
RECOVERY 100.0
CHROMIUM
. FOUND IN SAMPLE. 3.26
ADDED 10.3
TOTAL FOUND 13.2
RECOVERY 96.5
COPPER
FOUND IN SAMPLE 6.73
ADDED 12.9
TOTAL FOURD 19.4
RECOVERY 98.2
NICKEL
FOUND IN SAMPLE 2.96
ADDED 25.8
TOTAL FOUND 27.9
RECOVERY 96.7
SILVER
FOUND IN SAMPLE 1.45
ADDED 2.58
TOTAL FOUND 3.71
RECOVERY 87.6
ZINC
FOUND IN SAMPLE 138.
" ADDED 25.8
TOTAL FOUND 164.
RECOVERY 100.8

PPM
PPM
PPM

PPM

- PPM

PPM

PPM
PPM

HES, Inc.

'~ SAMPLE NUMBER:
DATE ENTERED:
REPORT PRINTED:

MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG

40900063
09/02/94
10/28/94

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711

Phone 608-232-3300

Fax 608-233-0502
&3 prirted on recycied paper



H azletonr
E |nvironmental
S |ervices, Inc.

© SAMPLE NUMBER: 40900063

m T TY DYoo DD #4

Bulinkddet & K &bl Bodad

201.34
GC PESTICIDE/PCB FRACTION

-e

™a
LD‘?UB

MISC. ENVIRONMENTAL ANALYSIS

SPIKE

vm————

ADDED
COMPOUND NAME UG/KG
2,4-D 1000
2,4,5-TP 200
2,4,5-T 200

ARSENIC IN TISSUE

SPIKE OF SAMPLE 40900061
SAMPLE SIZE

FOUND IN SAMPLE

ADDED

TOTAL FOUND

——— i o

KECUVEKY

CADMIUM IN TISSUB

SPIKE OF SAMDLE 40900061

SAMPLE SIZE
FOUND IN SAMPLE
ADDED

TOTAL FOUND
RECOVERY

MERCURY IN TISSUE
SPIKE OF SAMPLE 40900061
SAMPLE SIZE
FOUND IN SAMPLE

ADDED
TOTAL FOUND

gl 2 g

RECOVERY
LEAD IN TISSUE

SPIKE OF SAMPLE 40500061
SAMPLE SIZE '
FOUND IN SAMPLE

ADDED

TOTAL FOUND

RECOVERY

HES, Inc.

PAGE 2

REPORT T0 BE GENERATED MANUALLY

SAMPLES MS MS
e ————— o~ R, T
EESULLS RESULTO k]
UG/ KG UG/ KG REC.
0.0 580 58 %
0.0 85 43 %
0.0 28 14 %
5.069 G
< 0.05 MG/KG
7.89 MG/KG
7.10 MG/KG
90.0 %
5.069 G
< 0.26 MG/KG
5.18 MG/KG
5.81 MG/KG
112. %
2.062 el
.114 MG/KG
0.254 - MG/KG
0.353 - MG/KG
94.1 $
5.069 G
0.14 MG/KG
3.95 MG/KG
4.04 MG/XG
98.7 %

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711

Fax 608-233-0502

Phone 608-232-3300
0 printed on recycied paper



H azleton HES, Inc.

E |nvironmental
S |ervices, Inc.

SAMPLE NUMBER: 40500063 : PAGE 3
TISSUE: KELLY FISH REP #4; 8/26/94, MATRIX SPIKE
PROJECT NO. 201.34
SELENIUM IN TISSUR
SPIKE OF SAMPLE 40900061
SAMPLE SIZE 5.069 G
FOUND IN SAMPLE | 0.34 MG/KG
ADDED 1.97 MG/KG
TOTAL FOUND ' 2.53 I-iGiKG
RECOVERY 111.2 %
ORGANOPHOSPHOROUS PESTICIDES-TISSUE
"SPIKE  SAMPLE MS MS
ADDED  CONC, cONC. %
COMPOUND NAME UG/RG - UG/XKG UG/KG  REC.
DICHLOROVOS 50 00 40 80 %

. PHORATE 50 00 20 40 %
DIAZINON 50 00 74 147 %
RONNEL | 50 00 52 105 %
M. PARATHION 50 00 75 150 %
HALATHION 50 00 77 154 3

%

E. PARATHION ‘ 50 00 65 130

METHCD REFERENCES

ICP SPECTROSCOPY

DAHIQUIST, R. L., AND KNOLL, J. W., “INDUCTIVELY COUPLED PLASMA - ATOMIC
EMISSION SPECTROMETRY: ANALYSIS OF BIOLOGICAL MATERIALS AND SOILS FOR MAJOR,
TRACE, AND ULTRA-TRRACE ELEMENTS," ALLIED SPECTROSCOPY, 32(1):1-29 (JAN./FEB}.
OFFICIAL METHODS OF ANALYSIS, 14TH EDITION, METHOD 43.252-43.286, AOAC, -
ARLINGTON, VIRGINIA (1984). A

OFFICIAL, METHODS OF ANALYSIS, 18T SUPPLEMENT, 14TH EDITION. METHOD 3.A01-3.A04

AOAC, ARLINGTON, VIRGINIA (198S).
U.S. ENVIRONMENTAL PROTECTION AGENCY CONTACT LABORATORY PROGRAM, STATEMENT OF

WORK, INORGANIC ANALYSIS, MULIMEDIA, MULICONCENTRATION REV. (DECEMBER 1987)

GC PESTICIDE/PCE FRACTION

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND
EDITION, METHOD 8080, U.S. EPA, WASHINGTON, DC (REVISED APRIL, 1984).

U.S. EPA METHOD §08 (PEDERAL REGISTER, VOLUME 49, NO. 209, PG. 43321-43336,
OCTOBER 26, 1984). .

Fax 608-233-0502

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232-3300
& printed on recycled paper



H azleton HES, Inc.

E |nvironmental
S |ervices, Inc.

SAMPLE NUMBER: 40900063 PAGE 4

TISSUE: KELLY FISH REP #4

PROJECT NO. 201.34

MATRIX SPIKE

B iy el 68

; 8/26/94,

METHOD REFERENCES (CONTINUED)

ARSENIC IN TISSUE
U.S.EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES", METALS 1-19 AND

AND METHOD 206.2, CINCINNATI, CH (1979).
U.S.EPA, "TEST METHODS FOR EVALUATING SOLID WASTE", ©SW-84

METHOD 7060, WASHINGTON DC (REVISED APRIL 1984). :
U.8.EPA, CONTRACT LABORATORY PROGRAM (CLP), STATEMENT OF WORK ILM02.0, 1990.

CADMIUM IN TISSUE

U.S.EPA, “METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES"™, METALS 1-19 AND

METHOD 213.2, CINCINNATI, OH (1979).
U.S.EPA, “TEST METHODS FOR EVALUATING SOLID WASTEY, SW-846, SECOND EDITION,

METHOD 7131, WASHINGTON, DC (REVISED APRIL 1984).

PR T, minke i

U.S.EPA, (CLP), STATEMENT OF WRK 11LM02.0, 1990.

MERCURY IN TISSUR ' _
U.S. EPA, "TEST METHODS FOR EVALUATION SOLID WASTE,"EPA PUBLICATION NO. 8SW-846
SECOND EDITION, METHODS 3030,3040;AND 7470, WASHINGTON,DC (REVISED APRIL 1984)

T A A AT MR e dn A At [ AlimaRw e W eww §ww e TrEalTasant v = VAt £35 Lhak

WMERCURY IN FISH, “AOAC OFFICIAL METHODS OF ANALYSIS, 15TH EDITION, METHOD
977.15 (MODIFIED), (1990). |

LEAD IN TISSUE

U.S. EPA, "METHODS FOR CHEMICAIL ANALYSIS OF WATER AND WASTES", METALS 1-19 AND
METHOD 239.02, CINCINNATI, OH (1579).

U.S. EPA, "TEST METHODS FOR EVALUATING SOLID WASTE", SW-846, SECOND EDITION, .
METHOD 7421, WASHINGTON, DC (REVISED APRIL 1984). .

PV s o
USEPA, CLP, STATEMENT OF WORK ILM02.0, 1950.

SELENIUM IN TISSUE

U.S.EPA, "METHODS FOR CHEMICAL ANALYSIS OF WATER AND WASTES®, METALS 1-19 AND
METHOD 272.02, CINCINNATI.OH (1979).

U.5.EPA, "TEST METHODS POR EVALUATING SOLID WASTE", SW-846, SECOND EDITION,
METHOD 7841, WASHINGTON, DC (REVISED APRIL 1984).

USEPA, CLP, STATEMENT OF WORK ILM02.0, 1990.

ORGANOPHOSPHOROUS PESTICIDES~-TISSUE

WORGANOPHOSPHORUS PESTICIDES," 40CFR 455, METHOD 622, OCTOBER 4, 1985.
WORGANOPHOSPHORUS PESTICIDES," TEST METHODS FOR EVALUATING SOLID WASTE SWa46,

3RD EDITION, METHOD 8141, DECEMBER 1987.

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232-3300 ' Fax 808-233-0502
& printed on recycled paper




H|azleton -
E |nvironmental
S |ervices, Inc.

DAVE SMITH

MERRIT SMITH CONSULTING
SUITE 156

3732 MT. DIABLO BOULEVARD
LAFAYETTE, CA 94549

REPORT OF ANALYSIS

HES, Inc.

SAMPLE NUMBER:
DATE ENTERED:

REPORT PRINTED:

TISSUE: KELLY FISH REP #4; 8/25/94, MATRIX SPIKE DUPLICATE

PROJECT NO. 201,34

PURCHASE ORDER NUMBER: 01

GC PESTICIDE/PCB FRACTION

MISC. ENVIRONMENTAL ANALYSIS

SPIKE
DED

COMPOUND NAME
2,4-D

.. 2,4,5~TP
2,4,5~T

G

1000
200
200

ORGANOPHOSPHOROUS PESTICIDES-TISSUE

COMPOUND NAME
DICHLOROVOS
PHORATE
DIAZINON
RONNEL

M. PARATHION
MALATHION

E. PARATHION

METHOD REFERENCES
GC PESTICIDE/PCB FRACTION

SPIKE

ABDED

Te/xe
50
50
50
50
50
50
50

40900064
09/02/94
10/28/94

REPORT TO BE GENERATED MANUALLY

SAMPLES
RESULTS

g

00
s s @
[~ )

SAMPLE
CONC.
U5/¥%6

00
00
0o
00
00
00
00

MSD MSD
RESULTS ]
UG/KG REC.
480 a8 3
91 46 %
14 7 %
MSD. MSD
CONC. 3
UG/KG REC.
38 76 %
14 27 %
73 145 %
51 102 %
74 149 %
74 147 %
64 127 §

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND
EDITION, METHOD 8080, U.S. EPA, WASHINGTON, DC (REVISED APRIL, 1984).
U.S. EPA METHOD 608 (FEDERAL REGISTER, VOLUME 49, NO. 209, PG. 433%}~43336:

OCTOBER 26, 1984).

525 SCIENCEDRIVE » MADISON, WISCONSIN 53711

Phone 608-232-3300

Fax 608-233-0502
€3 printad on recycied paper



- HES, Inc.

H azleton
E |nvironmental
S |ervices, Inc.

SAMPLE NUMBER: 40900064 : PAGE 2

TISSUE: KELLY FISH REP #4

PROJECT NO. 201.34

METHOD REFERENCES (CONTINUED)

ORGANOPHOSPHOROUS PESTICIDES-TISSUE "
»ORGANOPHOSPHORUS PESTICIDES,"™ 40CFR 455, METHOD 622, OCTOBER 4, 1985,
wORGANOPHOSPHORUS PESTICIDES," TEST METHODS FOR EVALUATING SOLID WASTE SW846,

AT PRI T ALY RETWMTEMATY. O A
3RD EDITION, METHOD 8141, DECEMBER 1

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 608-232-3300 Fax 608-233-0502
£ printed on recycied papec



MATRIX SPIKE / MATRIX SPIKE DUPLICATE RECOVERY DATA SHEET

Laboratory Neme: HES, Inc. Lab Sanple Nusher: 40900051

Client: MERRIT SMITH CONSULTING 1 A0900063 MS

Matrix: TISSUE ¢ 40500064 MSD
Concentration: Low Cifent Sample Number: RELLY FISH REP 4

[ -V SR

M.S. M5, R.5.0. M.8.D. Relative

Conc. Spike  Sample Concentration Percent  Concentration Percent Percent
CAS Mumber  Compound Added (ug/kg) Amount Recoversd Recovered Recovered Recovered Differsnce
58-89-9 Gamma-BHC (Lindane) 25 ug/kg 0 ug/kg 32 ug/kg 128% 34 ug/ky 136% 6.1%
76448 = Heptachlor 25 ug/ky 0 ug/kyg 25 ug/ky 100% 28 ug/ky 104 3.9%
309+00=2 Aldrin 25 ug/kg 0 ug/ky 29 ug/kg 116% 30 ug/kg 120% 3.4
1024-57-3 Heptachlor Epexide 25 ug/kyg 0 ug/kg 20 ug/kg 80% 30 ug/ky 120% 40.0%
60-57-1 Dietdrin 50 ug/kg 0 ug/kg 48 ug/kg - 86% 60 ug/kg 120% 22.2%
50-29-3 4,4'-pRT . . 50 ug/xy . 0 ug/ko 65 ugfkg ¥ 130% 67 ug/kg * 134% 3.0%
319-84-6 Alpha-BHC 25 ug/kg 9 ug/ky 23 ug/kg 92% 26 ug/kg 104% 12.2%
319-85-7 Beta~BHC 25 ug/ky 0 ugy/ky 36 ug/kg 144% 37 ug/kg 148% -2.7%
319-86-8 Delta-BHC 25 ug/kyg ¢ ug/kg 28 ug/kg 1i2% 37 ug/kg 148% 27.7%
§5103-74~2 Gamna-Ch lordane 25 ug/kg 0 ug/kg 22 wy/kg * 8% 22 ugfkg * asy 0.0%
8103-71-9 Alpha~Chlordane 25 ug/kg 0 ug/kg 21 ug/kg 8% 27 ug/ka 108% 25.0%
72455-9 4,4-00F 50 ugfka ¢ ug/ka 78 ngfla 156% 79 ug/ka 158% 1.3%
72-20-8 Eadrin 50 ug/kg 0 ug/kg 47 ug/kg 94x &6 ug/kyg 132% 33.6%
72-54-8 4,4'~00D 50 ug/kg 0 ug/kg 73 ug/kg 146% 88 ug/ky 176% 18.6%

1031~07-8 Endosulfan Sulfate 50 ug/kg 0 ug/kg 39 ug/kg 78% 87 ug/ky 134% 52.8%

Comments:_se - uwbbeial fooun cocfimalion. rit o oty

File Nawe: FORM 11X
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H | azleton HES, Inc.

E |nvironmental
S |ervices, Inc.

REPORT OF ANALYSIS

DAVE SMITH SAMPLE NUMBER: 40900071

MERRIT SMITH CONSULTING

SUITE 156 DATE ENTERED: 09/02/94
3732 MT. DIABLO BOULEVARD

LAFAYETTE, CA 94549 : REPORT PRINTED: 10/28/94

SOIL: KELLY FARM SOIL REP 4; 8/26/94
PROJECT NO. 201.34

PURCHASE ORDER NUMBER: 01

= mse — B
LEAD | 12.1 PPN
MERCURY .085 PPM
SELENIUM ' - | < .7 PPM

ICP-ACID EXTRACTION

ELEMENTS MG/KG
ALUMINUM 209800.
CHROMIUM 70.5
COPPER 27.7
NICKEL 107.
SILVER < 3.57
ZINC 59.9

_ ORGANOPHOSPHATE STICIDES

COMPOUND NAME UG/KG
AZINOPHOS METHYL <
BOLSTAR <
CHIORPYRIFOS <
COUMAPHOS <
DEMETON, 0,8 <
DIAZINON <
DICHILOBYOS < 50
DIMETHOATE <
DISULFOTON <
EPR <
ETHOPROP <
FENSULFOTHION <
FENTHION < .

vvvvv

L1
[ ]
Q
i)
0
E
o
[«]
as
N
(1.3
LY

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232-3

e



H‘ azleton
~ | E |nvironmental
§ |ervices, Inc.

SAMPLE NUMBER: 40900071

SOIL: KBLLY FARM SOIL REP 4; 8/26/94

PROJECT NO. 201.34
ORGANOPHOSPHATE PESTICIDES

MALATHION
MERPHOS
MEVINPHOS

NALED

ETHYL PARATHION
METHYL PARATHION

PHORATE

RO
SnT.POTED

Wy e ar wm —

TEPP
STIROPHOS
TOKUTHION
TRICHLORONATE
. MONOCROTPHOS

DILUTION FACTOR

DATE RECEIVED
NAME WD A MTRD

AFE R dif D e BB i AT

; - DATE ANALYZED
GC. PESTICIDE/PCB FRACTION

24

DELTA~BHC
CANMMA-RRC {9 ?%}u“ﬂn’)

HEPTACHLOR

ALDRIN

HEPTACHLOR EPOXIDE
ENDOSULFAN I
DIELDRIN

4,4’ ~DDE

ENDRIN

ENDOSULFAN II
4,47-DDD
ENDOSULFAN SULFATE
4,4’-DDT
METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE

' ALPHA~CHLORDANE
GAMMA~CHLORDANE
TOXAPHENE '
AROCLOR-1016
AROCLOR-1221

B 8

08/30/94
00/08/94

09/19/94

(CONTINUED)

AAAAAAAAANAAANAAANAN

G

8 & 2 % & 90 & & @

w .
WWARAHOANOOO O WLWLWLILWWWWE
. - L ] L] L)
b pb b Jud bl b b b ek ek R e e e e g e

L [ ] - L]

AAMAAAANAAAAANANAANAAANAANAANAANAAARANG

HES, Inc¢.

PAGE 2

525 SCIENCE DRIVE » MADISON, WISCONSIN §3711

Phane 608-232-3300

Fax 608-233-0502
& printed o recycied paper



H azleton HES, Inc.

E |nvironmental
S ervices, Inc.

SAMPLE NUMBER: 40900071 PAGE 3

-~ PP P A TR YAF AATY T

0. - Ae ©OF
SUlLL: DBl PAN SVLM REE =By 9

PROJECT RO. 201.34

GC PESTICIDE/PCB FRACTION | (CONTINUED)
AROCLOR~1232 < 61
AROCLOR~1242 < 61
AROCLOR~1248 < 61
AROCLOR-1254 < 61
AROCLOR~-1260 < 61
DILUTION FACTOR ‘ 1.0
DATE EXTRACTED 09/08/94
DATE ANALYZED 09/09/94

MOISTURE : 45.0 Y

MISC. ENVIRONMENTAL ANALYSIS
COMPOUND NAME UG/K
2,4-D0 ' < 180
2,4,5-TP < 36
2,4,5-T | < 36
DILUTION FACTOR 1.0
DATE RECEIVED 08/30/94
DATE EXTRACTED : 09/09/94
DATE ANALYZED 10/03/94

TOTAL ORGANIC CARBON - SOILS) . 7140, . PPM

PH IN SOILS | 8.36

CADMIUM BY GRAPHITE FURNACE ' < .36 PPM.

METHOD REFERENCES

ARSENIC
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW~-846, SECOND

EDITION, METHODS (3030, 3040, OR 3050) AND 7060, U.S. EPA, WASHINGTON, D.C.

(REVISED APRIL 1984).
CONTRACT LABORATORY PROGRAM STATEMENT OF WORK NO, 785, METHOD 206.2 CLP-M,

U.S. EPA, WASHINGTON, D. C. (JULY 1985).

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 608-232-3300 ' ax
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H | azleton HES, Inc.

E |nvironmental
S | ervices, Inc,

smw NUMBER: 40900071 . PAGE 4

SOIL: KELLY FARM SOIL REP 4; 8/26/94
PROJECT NO, 201.34

METHOD REFERENCES (CONTINUED)
LEAD '

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND
EDITION, METHODS (3030, 3040 OR 3050) AND 7421, U.S. EPA, WASHINGTON, DC

(REVISED APRIL 1984}

MERCURY
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 7470, U.S. EPA, WASHINGTON, DC
(REVISED APRIL 1984)

SELENIUM
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHCODS (3030, 3040 OR 3050) AND 7740, U.S. EFA, WASHINGTON, DC
(REVISED APRIL 1984)

ICP~ACID EXTRACTION
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 6010, U.S. EPA, WASHINGTON, DC
(REVISED APRIL 1984) :

ORGANOPHOSPHATE PESTICIDES
"ORGANOPHOSPHOROUS PESTICIDES,"™ 40CFR 455, METHOD 622, OCTOBER 4, 1985.
"ORGANOPHOSPHOROUS PESTICIDES,"™ TEST METHODS FOR EVALUATING SOLID WASTE SW846,

3RD EDITION, METHODS 8140 AND 8141, DECEMBER 1887,

GC PESTICIDE/PCB FRACTION = '
U.S. EPA METHOD 608 (FEDERAL REGISTER, VOLUME 49, NO. 209, PG. 43321-43336,

OCTOBER 26, 1984).
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND
EDITION, METHOD 8080, U.S. EPA, WASHINGTON,; DC (REVISED APRIL, 1984).

MOISTURE
OFFICIAL METHODS OF ANALYSIS (1984) 14TH EDITION, METHOD 16.259, 14.002,

7.003, AOAC, ARLINGTON, VA. (MODIFIED).

TOTAL ORGANIC CARBON -~ SOILS)
DETERMINATION OF TOTAL ORGANIC CARBON IN SEDIMENT. LLOYD KAHN, USEPA, REGION

II, EDISON, NJ 08837. 7/27/88

PH IN SOILS :
TEST METHODS FOR EVALUATING SOLID WASTE. USEPA, SW-846, THIRD EDITION,

NOVEMBER 1950, METHOD 9045.

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 608-232-3300 - Fax 608-233-0502
: . &3 printad on recycled paper
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SAMPLE NUMBER: 40900071

SOIL: KELLY FARM SOIL REP 4; 8/26/94

N o did ¥

PROJECT NO. 201.34

METHOD REFERENCES (CONTINUED)
CADMIUM BY GRAFHITE FURNACE

CONTRACT LABORATORY PROGRAM S.0.W. MARCH, 90, METHOD 213.2 CLP-~NM,
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, D.C. (MARCH 1990).

HES, Inc.

PAGE

5§25 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 808-232-3300

Fax 608-233-0502
C printed on recycied paper
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H | azleton
E |nvironmental
§ |ervices, Inc.

DAVE SMITH

MERRIT SMITH CONSULTING

SUITE 156

REPORT OF ANALYSIS

3732 MT. DIABLO BOULEVARD

LAFAYETTE, CA 94549

SOIL: KELLY FARM SOIL REP 4; 8/26/94,

PROJECT NO, 201.34
PURCHASE ORDER NUMBER:
ARSENIC

DUPLICATE FOR LIMS #S:

DUPLICATE OF 40900071
ELEMKNTS

ARSENIC
LEAD
DUPLICATE FOR LIMS #S:
DUPLICATE OF 40900071

oY ThITLIn o
WLD

DUPLICATE FOR LIMS #S:

ICP-ACID EXTRACTION

ELEME#TS

ppptbivh
COPPER

Ql
Oy
Nl
°l
[ =]
~l
~

40900

40900052-0077

DUPLICATE

MG/KG
3.2

(SR
cla
a

~} Q)
L )
omo

«097

HES, Inc.

SAMPLE NUMBER: 40900072

DATE ENTERED:

09/02/94

REPORT PRINTED: 10/28/94

PPM

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711

Phone 608-232-3300

Fax 608-233-0502
& printad on recycled paper



H azleton HES, Inc.

'E nvironmental
S [ervices, Inc.
SAMPLE NUMBER: 40900072 PAGE 2

S501IL: ?"ll‘? Flﬂ“ QAIL DED 4

PROJECT NO. 201.34 -
ICP-ACID EXTRACTION ' (CONTINUED)

%
a

NICKEL , 107.
SILVER < 3.60
ZINC 60.1

——— A i e Wb e amn e L e Mo o .

TVIAL UKGEANLIL GAKDUN = oVa )

DUPLICATE OF 40500071

——"'—'**“" ‘""- o . Rotionit.

TOTAL ORGANIC CARBON 6470.
CADMIUM BY GRAPHITE FURNACE

DUPLICATE FOR LIMS #S: 40900052-0077
DUPLICATE OF 40900071

RT.REMBENTCS oM

Al i Rk S ¥ A Il -y -

UM

METHOD REFERENCES

W S A

ARSENIC
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040, OR 3050) AND 7060, U.S. EPA, WASHINGTON, D.C.

(REVISED APRIL 1984).
CONTRACT LABORATORY PROGRAM STATEMENT OF WORK NO. 785, METHOD 206 2 CLP-M,

U.S. EPA, WASHINGTON, D. C. (JULY 1885).

LEAD ’
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

e h o deob S Politlat ™

EDITION, METHODS (3030, 3040 OR 3050) AND 7421, U.S. EPA, WASHINGION, DC
(REVISED APRIL 1984)

MERCURY :
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND
EDITION, METHODS (3030, 3040 OR 3050) AND 7470, U.S. EPA, WASHINGTON, DC

(REVISED APRIL 1984)

" Fax 608-233-0502

525 SCIENCE DRIVE « MADISON, WIBCONSIN 53711 Phone 608-232-3300
&3 printed on recycled paper



HES, Inc.

SAMPLE NUMBER: 40900072 PAGE 3

SOIL: KELLY PARM SOIL REP 4

Tl ol Bl &

PROJECT NO, 201.34

METHOD REFERENCES (CONTINUED)

SELENIUM
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 7740, U.S. EPA, WASHINGTON, DC

2 i, . ——— -

{REVISED arxxb 1984)

ICP-ACID EXTRACTION
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 6010, U.S. EPA, WASHINGTON, DC

(REVISED APRIL 1984)

TOTAL ORGANIC CARBON - SOILS)
DETERMINATION- OF TOTAL ORGANIC CARBON IN SEDIMENT. LLOYD KAHN, USEPA, REGION

II, EDISON, NJ 08837. 7/27/88

CADMIUM BY GRAPHITE FURNACE' _
CONTRACT LABORATORY PROGRAM S.0.W. MARCH, 90, METHOD 213.2 CLP-M,
i

i o o . B AL ol A i - S A W A W m bbb Ly P FUEE VA T FeleTal!
{rAaKLn FIJ]

ENVIRONMENTAL YKU’I. ECTION AGENCY 1 WASHINGTON t U' <.

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 608-232-3300 ' Fax 608.233.0502
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H | azleton HES, Inc.

E |nvironmental
S |ervices, Inc.

) REPORT OF ANALYSIS

DAVE SMITH SAMPLE NUMBER: 40900073
MERRIT SMITH CDNSULTING \

SUITE 156 - DATE ENTERED: 09/02/94
3732 MT. DIABLO BOULEVARD '

LAFAYETTE, CA 94549 REPORT PRINTED: 10/28/94

SOIL: KELLY FARM SOIL REP 4; 8/26/94, MATRIX SPIKE
PROJECT NO. 201.34

PURCHASE ORDER NUMBER: 01
ARSENIC
SPIKE FOR LIMS BATCH #S: 56966052-'067“

. SPIKE OF SAMPLE 40960071

SAMPLE SIZE 1.050 G
FOUND IN SAMPLE 1.87 MG/KG
ADDED 7.62 MG/KG
TOTAL FOUND . 9.28 MG/RG
RECOVERY 97.2 x

LEAD
SPIKE FOR LIMS BATCH #S: 40900052-0077

*
pop iy AR
SPIKE OF SAMPLE 405000

SAMPLE SIZE 1.050 ¢
FOUND IN SAMPLE 5.68 MG/KG
ADDED 3.81 MG/KG
TOTAL FOUND 10.76 MG/KG
RECOVERY ' 107.1 . %
MERCURY
SPIKE OF SAMPLE 40900071 ,
SAMPLE SIZE 2.018 G
FOUND IN SAMPLE 0.085 MG/KG
ADDED 0.090 MG/KG
TOTAL FOUND 0.175 MG/KG
RECOVERY 100. %
SELENTUM

SPIKE FOR LIMS BATCH #S: 40900052-0077

I

525 SCIENGE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232-3300 Fax 608-233-0502

{3 printed on recycied paper



H'azleton
E |nvironmental
1S |exrvices, Inc.

SAMPLE NUMBER: 40900073

" RECOVERY 96.5

SOIL: KRLLY FARM SOIL REP 4; 8/26/94, MATRIX SPIKE
PROJECT NO. 201.34
SELENIUM | ' (CONTINUED)
SPIKE OF SAMPLE 40900071
SAMPLE SIZE 1.050
FOUND IN SAMPLE < 0.4
ADDED 1.90
TOTAL FOUND 1.89
RECOVERY 99.5
ICP-ACID EXTRACTION
RECOVERY POR LIMS #S: 40900052-0077
RECOVERY OF 40900071
ALUMINUM
FOUND IN SAMPLE  20900. MG/KG
ADDED . 671. MG/KG
* TPOTAL FOUND 24200. MG/KG
RECOVERY N/A )
~ CHROMIUM ‘ -
FOUND IN SAMPLE 70.5 MG/XG
ADDED ‘ 67.1 MG/KG
TOTAL POUND 140. MG/KG
RECOVERY 103.6 %
COPPER : | |
FOUND IN SAMPLE 27.7 MG/XG
ADDED 83.9 MG/KG
TOTAL FOUND 109. MG/KG
RECOVERY 96.9 %
NICKEL
FOUND IN SAMPLE 107. MG/XG
ADDED - . 168. MG/KG
TOTAL FOUND | 273. MG/KG
RECOVERY 98.8 %
SILVER o
FOUND IN SAMPLE 3.57 MG/KG
ADDED 16.8 MG/KG
TOTAL FOUND 16.4 MG/XG
RECOVERY 97.6 3
ZINC
FOUND IN SAMPLE 59.9 MG/KG
ADDED 168. MG/KG
TOTAL FOUND 222. MG/KG
%

MG/KG
MG/KG
MG/K
: 3 .

rES, Inc.

PAGE 2

5§25 SCIENCE DRIVE » MADISON, WISCONSIN 53711
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H | azleton
E |nvironmental
S ervices, Inc.

SAMPLE NUMBER: 40900073

SATT » FOTTY BADM Tt DD 4
W Lide MNkhilid &AL WY Al DS TR

PROJECT NO. 201.34
ORGANOPHOSPHATE PESTICIDES
MATRIX SPIKE OF LIMS 40900073

SPIKE
COMPOUND NAME ADDED
DICHLORVOS €1.7
PHORATE 61.7
DIAZINON 61.7
RONNEL 61.7
METHYI, PARATHION 61.7
MALATHION 61.7
ETHYL PARATHION 61.7

GC PESTICIDE/PCB FRACTION

MATRIX SPIKE FOR LIMS BATCH 4090052-0077

MATRIX SPIKE FOR LIMS 40500071

SPIXKE
R B ST P AW S m
WUREWUNL DNAMD AL
GAMMA-BHC (LINDANE) 30.8
HEPTACHLOR 30.8
ALDRIN 30.8
DIELDRIN 61.7
ENDRIN 61.7
4,47-DDD 61.7

MISC. ENVIRONMENTAL ANALYSIS
MATRIX SPIKE OF SAMPLE #40900071

SPIKE

DED

COMPOURD HAME UG/RC
2,4=-D 1800
2,4,5-1TP 360
2,4,5-T 360

TOTAL ORGANIC CARBON - SOILS)

SPIKE OF SAMPLE 40900071
SAMPLE SIZE '
FOUND IN SAMPLE

ADDED

TOTAL FOUND

RECOVERY

SAMPLE

ALY sy

WA

SAMPLES

MS
CONC.
3l
45
585
44
58
87
54
M8 Ms
NC. RE
26 85
28 92
25 81
52 85
59 95
51 82
MS
RESULTS
UG/KG
1700
270
340
10.
7140.
5000.
12800.
113.

b

MS
REC
51 %
73 %
89 ¥ .
71 %
95 %
93 %
88 %
¥ g¢
» AL PLL LD
16-137
$  35-130
$  34-132
¥ 31-134
$  42-139
% 23~134
Ms
3
REC.
9% %
75 %
94 %
MG
UG/G
UG/G
UG/G
%

HES, Inc.

PAGE 3
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H ' azleton HES, Inc.

E |nvironmental
S |ervices, Inc.
SAMPLE NUMBER: 40900073

SOIL: KELLY FARM SOIL REP 4; 8/26/94, MATRIX SPIKE
PROJEC? NO. 201.34 |

CADMIUM BY GRAPHITE FURNACE
SPIKE OF SAMPLE 40900071

PAGE 4

SAMPLE SIZE 1.050 G
FOUND IN SAMPLE | < 0.2 MG/KG
ADDED 0.95 MG/KG
TOTAL FOUND 1.07 MG/RG
RECOVERY 112.6 s

METHOD REFERENCES

ARSENIC
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040, OR 3050) AND 7060, U.S. EPA, WRSHINGTON D.C.

(REVISED APRIL 1984).
CONTRACT LABORATORY PROGRAM STATEMENT OF WORK NO. 785, HETHOD 206.2 CLP-HM,

' U.S. EPA, WASHINGTON, D. C. (JULY 1985).

LEAD . :
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW—-846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 7421, U.S. EPA, WASHINGTON, DC
{REVISED APRIL 1984)

MERCURY
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 7470, U.S. EPA, WASHINGTON, DC
(REVISED AFRIL 1984)

SELENIOM
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW=~846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 7740, U.S. EPA, WASHINGTON, DC
{REVISED AFRIL 1984)

ICP-ACID EXTRACTION
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHODS (3030, 3040 OR 3050) AND 6010, U.S. EPA, WASHINGTON, DC
(REVISED APRIL 1984)

OREANOPHOQPHATE PESTICIDES
"ORGANOPHOSPHOROUS PESTICIDES," 40CFR 455, METHOD 622, OCTOBER 4, 1985.

"ORGANOPHOSPHOROUS PESTICIDES," TEST HETHODS FOR EVALUATING SOLID WASTE SW846,
3RD EDITION, METHODS 8140 AND 8141, DECEMBER 13887. :

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232.3300 ' Fax 608-233-0502
_ &3 printed on recycled paper
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HES, Inc.

SAMPLE NUMBER: 40900073 PAGE 5

SOIL: KELLY FARM SOIL REP 4; 8/26/94, MATRIX SPIKE
PROJECT NO. 201.34 |

METHOD REFERENCES (CONTINUED)

GC PESTICIDE/PCB FRACTION

U.S. EPA METHOD 608 (FEDERAL REGISTER, VOLUME 49, NO. 209, PG. 43321-4333s,
OCTOBER 26, 19584).

TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND
EDITION, METHOD 8080, U.S. EPA, WASHINGTON, DC (REVISED APRIL, 1984).

TOTAL ORGANIC CARBON - SOILS)
DETERMINATION OF TOTAL ORGANIC CARBON IN SEDIMENT. LLOYD KAHN, USEPA, REGION

1I, EDISON, NJ 08837. 7/27/88

CADMIUM BY GRAPHTTE FURNACE
CONTRACT LABORATORY PROGRAM S.0.W. MARCH, 90, METHOD 213.2 CLP-M,
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, D.C. (MARCH 1990).

525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608.222-3300 ' Fax 608-233-0502
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DAVE SMITH

MERRIT SMITH CONSULTING
SUITE 156

3732 MT. DIABLO BOULEVARD
LAFAYETTE, CA 94549

HES, Inc.

REPORT OF ANALYSIS

SAMPLE NUMBER: 40900074

DATE ENTERED: 09/02/94

REPORT PRINTED: 10/28/94

SOIL: KELLY FARM SOIL REP 4; 8/26/94, MATRIX SPIKE SPIKE

PROJECT NO. 201.34

PURCHASE ORDER NUMBER: 01

ORGANOPHOSPHATE PESTICIDES

MATRIX SPIKE DUPLICATE OF LIMS 40900074

SPIKRE MSD MSD LIMITS

COMPOUND NAME "ADDED CONC. REC. REC.
DICHLORVOS 61.7 30 49 % 50-130
PHORATE 61.7 42 68 % 50-130
DIAZINON e © 61.7 64 104 % 50-~130
RONNEL 61.7 37 60 4 50-130
METHYL PARATHION . 61.7 52 85 % 50-130
MALATHION : 61.7 48 78 % 50-130
ETHYL PARATHION 61.7 47 76 § 50-130

GC PESTICIDE/PCE FRACTION

MATRIX SPIKE DUPLICATE FOR LIMS BATCH 4090052-0077

MATRIX SPIKE. DUPLICATE FOR LIMS 40900071

SPIKE  SAMPLE MsSD MSD % Qc

COMPOUND NAME ADDED  CONC.  CONC. REC. LIMITS
GAMMA-BHC (LINDANE) 30,8 - 2% 81 % 46-127
HEPTACHLOR 30.8 27 86 % 35-130
ALDRIN 30.8 25 80 & 34-132
DIELDRIN 61.7 49 80 % 31-134
ENDRIN 61.7 55 90 % 42-139

‘ 4,4'-DDD 61.7 41 67 % 23-134

MISC. ENVIRONMENTAL ANALYSIS

MATRIX SPIKE DUPLICATE OF SAMPLE #40900071

SPIKE SAMPLES MSD MSD
: ESULTS RESULTS 3
COMPOUND NAME . TE/x “UG/KG UG/KG REC.
2,4-D 1800 0.0 1700 9 1
2,4,5-TP 360 0.0 260 72.2%
525 SCIENCE DRIVE » MADISON, WISCONSIN 53711 Phone 608-232-3300 ' Fax 608-233-0502
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azletont HES, Inc.

E |nvironmental
' S ervices, Inc.
SAMPLE KUMBER: 40900074 . ' v PAGE 2

SOIL: KELLY FARM SOIL REP 4; 8/26/94, MATRIX SPIKE SPIKE
PROJECT NO. 201.34

MISC. ENVIRONMENTAL ANALYSIS (CONTINUED)
2,4,5-T . 360 0.0 340 94 %

METHCD REFERENCES

ORGANOPHOSPHATE PESTICIDES

"ORGANOPHOSPHOROUS PESTICIDES," 40CFR 455, METHOD 622, OCTOBER 4, 1985,
YORGANOPHOSPROROUS PESTICIDES,"® TEST METHODS FOR EVALUATING SOLID WASTE SW846,
3RD EDITION, METHODS 8140 AND 8141, DECEMBER 1987.

GC PESTICIDE/PCB FRACTION
U.S. EPA METHOD 608 (FEDERAL REGISTER, VOLUME 49, NO. 209, PG. 43321-43336,

OCTOBER 26, 1984).
TEST METHODS FOR EVALUATING SOLID WASTE, EPA PUBLICATION NO. SW-846, SECOND

EDITION, METHOD 8080, U.S. EPA, WASHINGTON, DC (REVISED APRIL, 1984).

Fax 608-233-0502

525 SCIENCE DRIVE « MADISON, WISCONSIN 53711 Phone 608-232-3300
: £ prinied on recyclsd paper



APPENDIX 4. STATE MUSSEL WATCH DATA




Appendix 4. 1990 -1891 and 1991-1592 State Mussel Watch {metais ppm dry wt.; organics ppb dry wt.)

Mussel Chemistry Data |
Metals, ppm dry welght {uniess labeled wet weight)
Alumi- Ar- Cad- | Chro- | Cop- Mang- | Mar- Nick- | Selen-
Station Name Date Type |% Mois! num senic | mium | mium per Lead | ganese | cury el ium | Silver Zing
Standards:
EDL B5 {1977-1987)*, ppm dry weight . 693 12 3 3s 2 66 0.31 G.31 169
£DL 95 (1977-1987)", ppm dry weight 1551 15 9 71 B 121 0.37 0.38 187
EDL 8BS (1977-1993)", ppm wet weight 206 0.80 | 0.92 2.0 3.8 0.2% 9.6 0.04 1.0 0.43 ] 003 19.4
EDL 95 {1977-1993)", ppin wet weight 446 0.93 1.26 3.1 16 0.33 16.9 0.05 1.4 0.46 | 0.04 25.1
Median intemationat Standard, ppm, wet weight 1.4 1.0 1.0 20 2.0 0.5 0.3 70
* Transplanted freshwater clams
Aptos Creek 10/25/20 600 11 2.5 10 77 0.38 110 0.25 na 25 0.06 160
Kally Farm cell 3 Jan. 91 820 11 3.9 10 89 0.59 80 0.51 5.4 3 0.18 280
t.aguna @ Stony Point Rd. 1/30/91 360 7.8 2 2.3 81 0.33 65 0.33 na 2.1 0.03 160
| na @ Wohler 1/30/91 570 8.2 3 3.3 70 0.49 3 0.29 na 2.4 0.05 160
SRC @Willowside 1/30/81 890 11 24 3.3 73 1.1 120 0.32 na 2.4 0.04 190
Aptos Cr. {Control} 12119/91 1900 13 5.1 61 160 0.36 37 0.21 na 5.3 0.41 160
Kelly Farm call 1 Dec. 91 642.64 i 3.62 7.49 1 91.73| 68.48 | <1 .39 122.74| <0.65 } 126.61 ] <0.65| «<1.29 | 206.72
Kalfly Farm cell 3 Dec. 91 313.51 | 4.92 | 450 | 36.07 | 100 | 14.76 | 19672} 1.97 | 5246 | 1.48 | <1.64 | 245.9
Kelly Farm control Dec.91 501681 11.13 | <2.10] 21.01 | 128.15 | <2.101 31,61 | <1.06 | 27.31 | 1.89 { <2.10 | 203.78
Laguna @ Stony Point Rd. 3/6/92 1300 9.4 3.4 17 170 1 46 0.47 4.1 4.8 0.36 150
Laguna & Wohter 3/6/92 900 4.8 3.2 6.7 98 0.66 46 0.48 4 4 0.19 170
MWC @ Slusser Rd. 3/6/92 1000 7.1 6.6 9.3 120 0.35 50 0.32 4.3 5.5 0.28 130
Russlan @ Hacienda Br. 3/6/92 1900 12 5.4 20 170 0.81 55 0.36 10 6.1 0.41 150
Russian below Ukiah 3/6/92 80C0 7.9 4 26 130 1.7 190 0.34 22 4.4 0.32 170
Russian Wast Fork 3/6/92 4900 8.9 3.6 21 35 1 88 0.28 9.6 4.8 0.43 120
Windsor @ MW Sta. Rd. 316192 2800 6.8 4.1 13 110 0.96 270 0.87 7.9 4 0.18 190
Russian @ Wohler 4/7182 5700 9.3 5.5 28 150 1.6 120 0.37 26 5.2 0.3 180
Windsor @ MW Sta. Rd. 111193 800 11 0.45 19 44 0.023 44 0.15 17 2 0.085 100
Laguna @ Stony Pt. 171194 420 15 1.1 1.3 57 0.54 52 0.27 2.6 1.5 0.092 130
Laguna @ Wohler 1/1/94 480 14 1.3 1.8 66 0.24 57 0.22 2.4 1.3 0.13 160
MWC @ Slusser 8d. 11794 350 13 0.83 14 45 0.21 a8 0.25 12 1.4 0.1 150
Russian @ Hacienda 111134 790 15 1.3 3.3 71 0.36 73 0.26 3.9 1.4 0.14 160
Russian @ Wobler 1/1/94 870 12 0.75 1.9 51 0.5 70 0.21 3 1.1 0.088 140
SRC @ Willowsids 1/1/94 610 13 1.1 14 62 1.2 63 0.3 12 1.4 | 0.098 160
Estero Americana 10/11/94 RCM 85 770 12 10 2.4 7.2 0.9 12 0.2b 2.9 1.9 | 0.073 180
Estaro Americana 10/11/94 | Std Dev | 0.33 31 0.58 1.4 | 0.058| 0.57 | 0.096 0 0.056 | 0.21 0.12 | 0.0084 15
Mark West CK/Slusser Rd 10111194 TFC 88 350 13 0.83 14 45 0.21 36 0.25 12 1.4 0.1 150
Mark West CK/Slusser Rd 10/11/94 | Std Dev 1 40 1.2 0.1 12 3 0.087 2 0.05 9.1 0.21 | 0,0064 10
Santa Rosa Ck/Willowside Rd 10/11/94 TFC 87 6810 13 1.1 14 62 1.2 63 0.3 12 1.4 | 0.098 160
Santa Rosa Ck/Willowside Rd 10/11/94 | StdDev | 0.6 74 0.58 | 0.058 9 2.6 0.1 -1 18 0.0058{ 6.1 0.068{ 0.014 5.8
Laguna De Santa Rosa/Stonay Pt 10/11/94 TEC 89 420 18 11 | 1.3 ¥ 0.54 52 0.27 2.6 1.6 0.092 130
Laguna De Santa Rosa/Stoney Pt 10/11/84 | Std De 0.38 70 1.2 0.15 | 0.26 1.5 0.1 5.1 0076 | 0.158 | 0.15 [ 6.0072] 5.8
{Russian River/Woller Rd Br 10/11/94 TFC- 85 670 12 Q.75 1.9 51 0.6 70 0.21 3 1.1 0.088 140
{Russian River/Wohler Rd Br 10/11/94 | Std Dav 1.3 78 1.5 0.2 0.5 5 0.023§{ 8.1 0026 | 056 | 0.13 | 0.01 12
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Appendix 4. 1920 -1991 and 1991-1992 State Mussel Watch (metals ppm dry wi.; organics ppb dry wt.}

Mussel Chemistry Data

Metals, ppm dry weight {unless fabeled wet weighi)

Alumi-

Ar- Cad- | Chro- | Cop- Mang- Mer- Nick- | Selen-

Station Name Date Type (% Mois] num senic | mium | mium per Lead angse cury el um Silver Zinc
Russian River/near Moscow 3/30/93 TFC 80 NA 0.07 1.6 6.8 0.02 2.9 0.01 NA NA 0.005 11
Green Valiey Creek 1 3/30/93 TFC 67 NA 0.08 2.3 8.5 0.04 3.7 0.01 NA NA 0.008 18
Green Valley Creak 2 3/30/93 TFC 55 NA 0.06 2 6.2 0.04 2.9 0.02 NA NA ¢.011 15
{Dry Weight) ,,

Estero Americana 3/5/192 AMC 890 6.3 7 1.8 8.3 0.46 12 0.11 2.5 2.6 0.07 110
Mark Wast CK/Slusser Rd 417192 TFC 1000 7.1 6.6 8.3 120 0.35 50 0.32 4.3 5.5 0.28 130
Windsor Creek/Mark West St 4/7/92 TFC 2500 6.8 4.1 13 110 0.96 270 0.87 7.9 4 0.18 190
Laguna Da Santa Rosa/Stoney Pt 417192 TFC 1300 9.4 3.4 17 170 1 46 047 4.4 4.8 0.36 150
FRussian River/Wohler Rd 8r 47192 TFC 5700 9.3 5.5 28 150 1.5 120 0.37 26 6.2 0.3 180
Laguna Ds Santa Rosa/Wohler Rd 417192 TFC 200 4.8 3.2 6.7 98 0.66 46 0.46 4 4 0.1% 170
Russian River/Hacienda Br 4/7192 TFC 1900 12 5.4 20 170 Q.81 65 0.36 10 6.1 0.41 150
-

{Wet Weight}

Estere Americana 3/5152 RMC 180 1.2 1.4 0.35 1.6 0.09 2.4 0.02 0.% 0.51 | 0.014 22
[Mark West CK/Slusser Rd 412192 TFC 61 0.4 0.4 0.57 7.3 0.02 3.1 0.02 0.3 0.34 | 0.017 8
Windsor Creak/Mark West 5t 417192 - TFC 190 0.5 0.3 0.99 8.4 0.07 21 0.07 Q.6 0.3 0.014 i4
Laguna De Santa Rosa/Stoney Pt 4f7192 TFC 116G 0.8 0.3 1.5 15 0.09 39 0.04 0.3 0.41 | 0.00 13
Russian River/Wohler Rd Br 417192 TFC 360 0.6 0.3 1.7 9.3 G.09 1.4 0.02 1.6 0.32 | 0.019 11
Laguna De Sants Rosa/Wohler Rd - 411492 TFC 82 0.4 0.3 0.61 8.9 0.06 4.2 0.04 0.4 0.36 | 0.017 15
'Russian River/Hacienda Br 417192 TFC 69 0.6 0.3 1.1 9 0.04 2.9 0.02 0.5 0.32 | 0,022 8
(Dry Weight) _

Big Sulfur Cresk 1/29/91 TFC 630 NA 5.7 43 250 1.4 140 1.8 NA NA 0.16 470
%&m Americana 1/29/91 RMC 580 1.6 14 2 7.9 .64 8.7 0.2 NA 1.6 c.13 140

fowside Raad 1/30/91 TFC 890 11 2.4 3.3 73 1.1 120 0.32 NA 24 G.04 190

Laguna De Santa Rosa/Stoney Pt 1/30/91 TEC 360 7.8 Z 2.3 61 0.33 66 0.33 NA 2.1 0.03 150
Laguna De Santa Rosa/Wohler Br 1730/91 TFC 670 8.2 3 33 70 0.49 33 0.29 NA 2.4 0.05 160
{Wet Weight}

Big Sulfur Creek 1129/91 TFC 110 NA 1 7.3 42 0.24 24 0.2 NA NA 0.03 79
Estero Americana 1/29/91 AMC 110 1.4 2.6 0.37 1.5 0.12 1.6 0.04 NA 0.28 0.02 26
Willowside Road 1130/91 TFC 75 0.9 0.2 0.28 6.1 .09 10 0.03 NA 0.2 ND 18
Laguna De Santa Rosa/Stoney Pt 1/30/91 TFC 40 0.9 0.2 0.26 6.8 0.04 7.2 0.04 NA 0.23 ND 17
[faguna De Santa Rosa/Wohler Br 1/30/91 TFC 50 0.7 0.3 0.29 6.1 0.04 2.7 0.03 NA 0.21 ND 14
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Appendix 4, 1990 -1991 and 1991-1992 State Mussel Watch {(metats ppm tiry wt.;: organics ppb dey wt.}

{Mussel Chemistry Dats
Pesticide C ons (ng/g2>ppb, dry weightl fchlory-
Total banzo- dosut Total
Station Name Date | Typs | o.p'-DDE p.p*-DOE | 0,p'-BOT p.p*-ODT | p.p"-DDMS pp-DOMU  DDT phenone § dicofol] dieldrin | endosulien | § endosulfsn § sudiate | Endosulfan
Standords {ppb, wet walght):
EDL 85 (1977-1893), yansplantud frashwater clams 9.2 376.9 41.9 2174 ND 15.1 911 HD ND 40.1 1 1104 22.7 24.9 318 74.8
EDL 95 (1977-1993}, transplantwd freshwater cloms 20.8 1018.8 126.2 685.1 1.8 344 2493.7] 23.2 4.6 107.4 | 196.9 190.5 111.4 88.3 294.4
IUSAFBA Action Level 300
NAS Ri dad Maximoum Concentration 1,000
tmwﬂ e rre
[Estero Amearicana 10/11734] RCM ND 6.81 N Wi L) 8.81 [ ND N 8.77 w0 WO ND ND
[Mark West CKFShusser Bd 10Mn1Aef TFC | 4.3 75.8 ND ND ND $4.35 | ND ND ND | 4.04 ND HO [ ND
1GIT1/94| TFC | 4 T4 ND 477 ND 8400 | ND ND | ND | 7.91 ND NDY ND ND
1011/94] TFC 3.02 61.3 ND ND ND 27.22 ND ND ND 1.78 ND ND ND MD
T0/11/94] TFC ND 70 ND 4.24 ND 114.241 B1.7 ND ND 11.8 ND ND ND ND
1011941 TFC 5.83 110 ND ND ND 128.83 ND ND ND ND ND A ND NB
/77793 | RCM | ND 11 ND ND N f]5) E1 ND 11 ND ND WD ND
Mark West CK/Slusser Rd 3130193 1 TFC 7.4 110 ND 17 ND 18 182.3 ND 4.6 ND ND ND ND
I\m“m Crank/Mark Wast St 3/30/83 1 TFC 6.2 87 ND 19 ND 22 164.1 ND ¥ ND ND 8.5 8.8
Laguna De Sente Rosa/Stoney Pt 2raomil TFC 6.3 a8 ND 7.1 ND 24 136.3 ND 4.4 ND ND ND ND
Ruasian River/Wohla: Rd Br 3/30/93 | TFC A 93 ND 21 NO 40 191.1 ND 18 ND ND ND ND
Do Santa Rosa/Wohiar Rd 3730/93 | e 100 ND 14 ND 12 187.7 ND ND ND N NO NO
[Wet weighti : __
Estere Americana 2/27/93 | BCM NO t.7 ND ND ND ND 1.7 ND 1.7 ND ND ND ND
Mark Waest CK/Slusser Rd 3/30/93 | TFC 0.8 12 ND 2 ND 2.1 20.4 ND 0.8 ND ND N ND
Windsor Cresk/Mark West St 3/30/93 | TFC Q.2 10 ND 2.2 ND 2.5 18.9 NE 6.7 ND ND 1 1
guna D& Santa Rosa/Stoney Pt 3/30/93 | TFC 0.8 10 Ni* 0.9 ND 2.5 16.3 NEx 0.5 ND ND ND WD
Russian Rivar/Wohler Rd Br 3130133 | TFC 0.8 14 ND 3 ND 8 28.6 ND 2.1 ND ND NE ND
Laguns De Sante Hose/Wollw Ad 3/90/93 ] TFC| 0.8 1 ND 14 ND 1.2 16.8 ND NG ND [55) ND [
;!!! waight
fig Sulfur Cresk 3/30/93 | TFC 7 a2 ND ND ND 7 118 NA ND NA ND N ND ND ND
{Wat waight} i
Big Sulfur Cresk 3/30/83 | TFC 0.8 10 ND NO HND 0.8 13 NA ND ND N ND ND ND
JiDry Waight
Estero Da San Antond 2126/93 1 TCM ND 5.5 T NOD ND ND ND 5.5 NA HO NA 8.7 NO ND ND NO
Russian River/Mouth 2/25/93 { TCM ND 33 ND 10 L) NO 47,7 MNA ND NA 11 ND N ND ND
{Russian River/naar M 3/30/3 | TFC A 100 (7] 8.7 ND 7.1 138.2 HA ND NA 1 ND ND NO ND ND
Green Valley Crask 1 3130193 | TFC 8.9 120 ND ND ND 7.7 149.8 NA 31 NA RD ND ND ND ND
iGreen Valley Grook 2 330831 TRC| 18 320 25 130 WD 16 §88 NA ND 8.1 NB ND 3.1 3
i
{iwet Waighil
[Estero De San Antonlo 226193 | TCM ND 0.9 ND ND ND NO 0.9 NA ND NA 1.5 ND ND ND ND
{Russian River/Mouth 2/25/93 { TCM ND 4.8 ND 1.5 ND ND 6.8 NA ND NA 1.5 ND ND ND ND
[Aussian River/nesr Moscow 3730/93 | TFC 0.9 i3 ND 0.7 ND 0.9 17.9 NA HND MNA ND ND ND ND ND
{Green Valley Craek 1 3/30/93 | TFC 1.4 19 ND ND NEY 1.2 23.8 NA 4.9 NA ND ND ND ND ND
Grean Valley Crosk 2 3r30/93 | TFC 1.8 39 3.1 17 ND 2 [ NA ND NA 1 ND ND 0.4 0.4
HDry Weight}
[Estaro Amari 315792 | RMC ND 13 ND ND ND ND 11 MNA ND NA 8.6 ND ND ND ND
'Windsor Creek/Mark West St 47392 | TFC Ni3 25 10 100 ND NO 252 MNA ND NA 85 ND KD 1& 15
Russian River/Wohler Rd Be 47792 | TFC ND 69 ND HD HD ND 69 NA ND MA [X] Nir WO ND ND
ll.ﬂ[mn Do Senta Rosa/Wohiar Rd 413192 { TFC ND a7 ND 44 ND ND 196 NA ND NA 17 ND ND ND ND
Russian River/Haclenda Br 411192 | TFC ND 140 ND 67 ND ND 237 NA ND NA 18 ND ND ND ND
[fwet Weight
Estero Amaricans 3/5/92 | AMC ND 2.2 ND ND ND ND 2.2 NA ND NA 1.7 HD ND ND ND
'Windsar Cresk/Mark Wu_!_g 47192 | TFGC ND 8.3 0.7 6.4 ND g_g 18.1 NA ND NA 0.2 ND ND 1 1
Russian River/Wohler Ad fir 4/7/92 | TFC ND 3.6 ND NB ND ND 3.6 NA ND NA 0.1 ND ND ND ND
Laguna De Sants Rosa/Wohier Rd 471792 | TFC N> 7.3 ND 3.3 ND ND 14.8 NA ND NA 1.3 ND ND ND ND
Russisn River/Hacienda Br 4/7/92 | TFC ND 6.7 ND 3.2 NB ND 1.4 NA ND NA 0.8 ND HND ND ND
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Appendix 4, 1980 -1991 and 1991-1992 Srate Mussel Watch (metals ppm dry wi.; organics ppb dry wi.}

fMussel Chemistry Data
{Pesticide € ions (ng/g=ppb, diy veeight) :
PCB | PCR PGB PCB| PCB} PCBI PCBI PCB{ PCB| PCB] PCRB| PCB| PCB | PCB | PCA PCB | PCB | PCB FCB| PCa] PCA| PCB PCBI PCB | PCB
{5tation Name Date | Typs§ 201 | 205 207 7116116 ] 191 223 27131 ] 33140} 41 ]| 46 ] 47 52 1 56 | 59 671 70) 74| B2 84 | 87 | 93
15 (ppb, wet weightl:
1977-1993), transplantad freshwirter clams
1977-1993), tranaptanted fresk clams
USAFDA Aotion Level
INAS Rece ded Maximum Concentration
{Bry weight}
Estoro Aviar 10/11/94] RCM
Wast CK/Slusser Rd 10/11/34] TFC
Santa Rosa Chk/Willowaide Rd 30/11/84] TFC
Loguns De Santa Rosa/Stoney Py 10/11/94] TFC
[Russian Rivec/Wohlar Rd Br 10/11/94] TEC
Laguna De Santa RosafWohisr Rd 10/11/04] ITC
‘ —re,
Estero Americana 2427153 | RCM
Mork Wast CK/Siuazar Rd 3/30/83 | TFC
Windsor Cresk/Murk Waat St 3003 [ TFC
U sgung Do Bants RosslStoney Bt 330/03 | TEC
Busslan River/Wohler Rd Br 3130193 1 TFC
Do Santa Rosa/Wohler Rd 3130831 TFC
{Wat weight] —
tero Amaricana 2427193 | RCM
JM Weat CK/Slusser Rd 3130/83 | TFC
Windsor Creeli/Mark Wust 5t 3130193 | TFC
jLaguna Da Santa Rosa/Staney Pt 3/30193 | TFC
Russian Rhwer/Wohler Ad Br 3/20/93 | TFC
ll.ogum Ds Ssnta Rosa/Wohler Rd 3730193 | TFC
m waightt
Sutfur Crack 3/30/93 ! TFC
{Wat weight)
Big Sulfur Creek 330838 TEC
{Ory Waight)
Estero Ds San Antonlo 2726793 | TCM
[Russian River/Mouth 2725793 | TCM {
Russlan River/nsar Moscow 303 | TFC
Graen Vallay Creek 1 3/130/93 | TFC
Iareun Yollay Craak 2 I/anma !l TEC
{Wet Waight)
Estorc De San ' 2126/93 { TCM
Iﬁuasim River/Mouth 228133 | TCM
Russian Riverinear Moscow 3/3093 | TFC
[Grann Valiay Croek 1 330193 | TFC
{Groen Valley Creek 2 3/30/93 1 TFC
{Dry Weight)
[Estera Americana 315/92 | RMC
Windaor Creek/Mark West St 41792 | TFC
Russish River/Waohier Rd Br 457192 | TFC
Ihguru Da Santa Rosa/Wohler Rd 471192 | TFC
Russian River/Haclenda Be 417192 | YFC
(Wet Weight) -
Esterc Amaricana - 3/6/92 | AMC
Windsor Creek/Mark West St 41782 | TPC
Rusgsian River/Waohiler Rd Be 471192 | TFC
Laguna D¢ Santa Rosa/Wohler Rd 47192 | TFC
[Russian Rivar/Haclends Br 4/7/82 | TFC
|
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ti-yy obeg

oN an aN 4L | Teiesy 8 EPURIRHIRA URIEERY]
an an an odl i Te/Lly PH JSI4OM/FS0Y BUg vy sunle|
aN ON aN a1 | Zeitiv 78 Py JSRIOMIIOAY Uerssny
an N N o4l | ZeiliY 1S THOR\ WIRINA09:]) IOSPUIA
] an oN o T Zeiye nEwy omigl
miBem 1wm)
aN [ ON adL | zeioiv 3 SRUSIDRTIGAT URRSNY
an oN ON L | EeEr PH Jeiapsesoy €1teS ag
[ ON N 541 | eeleiv 9 P 1SHOMIITAR] URISSIY
aN ON an 4L | relitiy 13 158/ FIRNASRI JOEPUIM
aN oN an oWy | ze/aic SURDUBTY DIRYSY
TP, Aiq)
331 | CEIOE/E T 001 AojEA UbRiDy
21 | ERioRiE 1 yeesy Asgea
4L | EGI0EIE AADISORY FEOULIBAY UERSTY!
WOL | e6Iuere NONIINAR] URISSAY
WOl | EBIOTIZ ORIGIIY UOS WY 04163
: S e
D43 | CHIOEIE 7 101 Aeyrep, wamigy
941 | B6/0E/E 1 788.0 Asyea, ueiig]
24\ | E6ioeie N IRaU/IRAT vEmESIy]
W0l | £6/9g/Z HINOPTIHATE tetysy
WOl | E6TIT DIUOIY Ueg b OMIES
. PiBiom Ay
aN z'l an 241 | E6/0ErE W05 ARG
[ U
aN [ an 341 | esloelt A88E MRS Gy
Dubem Aig)
an GN an D41 | EBIOEIE Py IuopNESOL Blues ag eonfey
an aN oN 241, | £e/0EiE 0 DY WM VBIENY
an an an 241 | gelotse 14 Keusig/eson wurg b wunley
daN oN aN DL | €6/OEIE 18 I99AL NICWAIARE] J0SpUI]
aN aN an 241, | esioeie PH JSSOISIED IR0 N10H
aN an anN WO | esrezr SURSLGUNY 012157
frbipan yasAl
ON aN an D41 | €GBT P YO/ EOR BIUES g 3
aN aN o 41 | SEIOESE ¥ P IUONTIDAIY URISSIY
an an on 241 | edloeis ig Asuojgresay Eneg 8g
N N aN 231 | EGIOE/E 15 ISOM, LIENDIReI]) JOSPUA)
aN aN aN 241 | se/o%iE Pl 10880GRD 150 TN
an an aN Wou | B6ILTIZ SUNSLIINY OIRpe
Bt A
an an [<]] J41 rertiion Y Jefyomrsoy elueg eg vuniey
an oN oN di1 lveiLiiol 5 P IRBM/IBATY UBISENY
€t oM a8 i 601 1d ARuOiSfesmy BIUeG 6 Buntiey
aN an aN od1L veit
an o8 aN a4t |¥sf
ON on an oM tre
Powers syesysel) pasmdesen TIEeE ) -¢ Z61) SE 13|
.. _ B Jem *qdd) spsEpumg
Wueydiy | suedenpue | sussergiue 961 |GGL [ 48 [EBL [¥L1 TELL JTLL [OLY [OGL JoFL fott [set [ver (62t [Brs (22t Jort [Z0Y [oOL 1 L0% | 66 | 76 |o0AL| sikqG BUIEN HOILRS
repeqy @d 1804 | 90d [ 804 1834 187d |84 1834 | 804 834 [80d | 504 | 804|804 | 904 | 804 | 8044804 | 804 | 624 |64 {BDd 1
uBiawm Kip "qd%=10) Suoneausauos spNsed|
SHYd meg Asspuayy eesipy]

3 Aip qdd sapueBao ba Asp wdd spiou) yolep jessnpy 101G ZEGL-LEEL PUR LGGL- 0661 - Xipusddy

:.. . e . . T
Ve . EEREE LTI 4 N



Zh-py ey

. |
aN an aN aN aN aN aN oM oN an an aN aN__ | 231 | zertir 15 BPUBIIEFIjSBAN URpSSTY|
aN an an aN aN ONi aN N aN aN ON ] v | D4l | ZEILA b1 IBIYOM/BS0Y BIUES 8 RuNBET,
aN ah an QN oN aN; aN ON aN aN aN oN ON__ | OdL | Ze/LiY 18 PY SOOM/ISAR URESIY)
aN O aN N aN ONl an aoN aN . aN aN [ QN | 041 | TeiLiw 1S IS0 RIRINOIS1D JGSPUIM]
aN o oN N an [o] N ] anN N an aN ON__ | oW | Telsit FHEDELY 08183

[Ty 33._
aN an N QN an aNi oN oN ON an L] on ON__ | Dd1 | zeiddr ) g BpUBIE]JIBAY Smué_
aN on an aN an an aN an an aN an 18 25 | DalL | zeizir Py ISTHOM/ER0Y FIUES 8 3
aH o anN oN aN aN an GN aN aN an aN aM_ | 231 | TelLir 5 P IPUOAN AT U]
ON an an aN anN ani aN GN an on aN aN oM | 241 | ZeiLAr 35 TS0AN MBI 091D JOEPUIM
aN oN an N dni ON; ON ON aN aN aN aN an__ [owa | Zeisie GLEDIiIY esam_

i i, Ao
041 | E6/08i% L FOID ASHEA WRalE)
i1 [ €6/08/E L Xe8iiy) AByfa), Gonip)
941 | EBIOEIE MBI IRBAITTIAR] LRTISIYL
¥idl | €6/STIT [T i |
W21 | S6/9LIT CIOITY LIS oG 58153
DuBiens Jom)
Dt | EGIOE/E ZARDID AEA USIDy
Ddl [ €6i0e/E % a0 ABREA UeeaD)|
941 | Te/ORIE MOSFOW SEOU/I0M] uwTREIY
W1 | e6igziT NOI/FAM URIERGY
WOl | seimzit SOTIY URS 5O unrsg
iubioan Aa0)
aN aN an aN an o1 aN 81 N ON an ¥E ON__| D4t | eeioeit 3EBIT INGIRG
futhdm uuzz_
anN aN aN aN anN ¥i an 8l aN oN ON [ ai__ | D31 | e608/E si88i) Iipng Big
D Djam ﬁe_
an al an aN zl N [ an an aN LT Ok 331 { cElOEiE , PH JSMOMTETOR FIUES 3G Sch
an aN ] aN ¥l 51 (¥4 an an [¥3 [ & 331_] E6fOEiE 3 PU FeOIAERA uisng
£l oN (54 ant TE X4 z vy aN oE 33 T 2d1_| €6/0E/E 1d ABUOIgAOY Ei08g 8G
o ol 4 iy .o [¥i $'6 i aN [ gL 5 231 | CROSIE 15 IFOAL EWBOL) JOSPaIA
o an oM an £ aN €T an aN aN 69 QM| D41 E6/0LIE PHISSHIGIND TS0A W
ON Onl N an (%3 a¥ LT an oR aN aN QN | WO | EG/LEIE FueioUny 01183
DYBIBM 39}
— : ]
an N aN N zi GN 8l aN an an LE ON__ | D41 | EE/0EiE PY BUBNRSEY Wueg 8g sunbi]
aN N aN N 1L (1 g1 anN an o oL S%__| D4l | C6I9E/E 8 DU JHRIOIWAR TeEsny
Lt onN ot an iz 1z £ e N ot 0Lz £ | Odi | E6/0%/E ... \d AsutiS/esoy Eures oq wmbe]
aN ant it [ 89 19 [T A1 aN €l 1Y 8L | 2ai | eeiOgiE 15 19808 APIARSE) JoSpum]
aN an aN aN i aoN oz aN aN aN 19 ON__ | D31, | SRIOEIE P EEOIEIE) WA RN
aN anl an an 1 aN £t an aN aN aN aN WO [ E6/LTIE RNy 0I9183)
{igbrom gy
1
aN ol ZL T3 it ON ¥ aN oN aN TL B | D21 [perLLiot P JSUOM/IE0Y IUNS 0 _sunber
akt [ an oN i1 ON ZE ot anN aN €6 L | 944 ive/LLcL 13 P IM0A/58AN rerssny
%4 ok w ir 19 05 vE 13 £t €5 092 OfL_ | od) IpGitiol 14 Asuoygieroy STRE wG
[T ah [ ¥ 57 07 ZE Ot [ It [ 0Ll | 241 lvefttiot PH SpEMOIIN] UhoY RIves]
aN O zt ¥ ot iz 15 aN aN N e d gl | od3 s6niuiot P 9TSNGIND 159 Frewil
onN G aN oN [ N aN ON aN anN aN an__| N0 jveiL Lol Snsury Srerea]
fyBiom Aig)
uopERuUsIuo) :.m_wﬁﬁlﬂz POPUSLERLITIN gn
- tene UoiY vadvsnj
FUNE MMIRi) PRRRRISUeR “(EGE L LL61] §§ 1G3]
SUNP WM PRRIIRRA S(CBBL-LL6L) 58 03
B 16 ﬂmmﬂaanﬁw_
[ Siaidied | eusihind | ousigiuder; | wueipyany | SUNRHYeU | SUsmINdes | SuBUdy | sueetiide | SUsIony | SURLEIGNG BUIIUEI0NG; | HUALIUEION | 60BS adA) | eieg BN YONEES
uBionivg TAQOUNN-GE T | S g e | AR | TAWB| acEusy | [@orusy _
B Azp *qUd = B7/01)) SUOBEAUBIU0D) applistg}
#18(} ANSLAYY) (essnyy

£ Ap qdd $auebiy im Aip wdd SIBI0W) YOTEM [BSSNIN BIRIS ZEEL-LERL PUV LEGL- 0661 “¥ Xpuaddy

[ PR R L A ]



EL-¥Y olegd

[ aN an aN aN oN aN OGN OGN 341 | TeilY %] SPUBIOBHLIBATL E_.-E_
€I aN anN an z an L oN (13 odl | zeilly P ISOAFIOY Wiues 8Q e
i) oN [ aN ON aN aN N anN odL | zeitly 5 PU_ARMOAN oA tapssnu]
) an aN N oN aN aN ON an D31 | LeILir 15 1508 NISP/ABEID) JOSPULM
) oN an aN an oN aN aN aN oW |_ceiare SHEOpeWY 0misg
fubram 10m)
[ N an oN aN N an aN OoN AL | Z6iEir 1 RPUBIELY/IBAYY UnSSY
962 an onN N £z oN 6 aN (3 L | ceiLie DL} PRIOM/ESCY BTIES 80 Bunfie)
[ aN aN ON an an oN an [ DL | ZeiLiy T PAS SOHIOM MY VeIRERY
[ aN anN Y an anN aN an aN 2L | ZGILIY 15 IS, WIRPAUHRID) JOTDULM
[+ aN o oN an [ aN oN an oWl | Zesare susewY 08153
b A},
41 | e6/0LE T %0013 AOREA Usaig)
Ddl | TE/0ETE L aee1) AugieA beesg|
DdL_} TRI0S/E W JERU]IBATY UBK
woL | sergzre " GANGI AR URIRENG
WL | CErOEE GUOIUY ueg BQ OINIEY
B M)
34\ | £EI0EE p ¥OUI) ABIEA, UG
Jd1 | £6I0E/S | } Reo1 Aeea vemipy
D31 | C6IEIE AODRGH JEULTI0ARY VRIS
oL | £6/8TiT QRGNS ME S.HM
WL | E6raEt DRIOIATY Ues #( 0ieiE3
[T EQ_
651 oN aN aN aN aN e an L'y 241 { E6OE/E yeey yng bigl
nubem 16|
;
ovk an aN an an aN [14 []] [14 4L | E6/0EIE weai) srpng Bigl
Tuliem Ay
¥l an aN aN aN aN an aN z £ oy D41 | CRIOEIE Bl FRIOM/VSOY VSS90 !sxwm_
[T aN 81 o aN anN iz O g1 [ 53 az 331 | ES/OETE 1 PH JIOMITaNG UBjsENY
¥t o TE aN an aN tr N Lz ot \z D41 | £6I0EE 1d Feucigsesol Biueg og eunbry
ZaL o aN [ an oN aN an zi e [T D44, | S6/0E/E 1S 150 NIEp/A8UI) MOTPULA
a1z an aN an ON aN aN aN £t vi s 4L | £6/0BIE Pif JASENISIND TWAM NITH
£6 N GN aN aN aN aN aN ON aN Ty WOU | E6ILIT FueOpIUIY QIR
{1uthem I8
¥l an an oN anl on oN ON 6t Zt ar 231 | SGIOR/E i) JOMIOMARI0Y FIURE B Wi
B on L aN an an BL an_ | oit ol €6 341 | £6I0E/E g PR FRDAA eIy
TEoL aN o9z o aN aN 13 an [ £8 OLL 241 | SR/ 1 Koudig/esoy Hueg e eunliEy)
g eED N an N an N an oN_ | 001 7] 8 1 | £6108/E 35 TEOM WRINDIORLT) J0TPUIM
z6L [ an aN ON ] oN anN (1 13 By 41 | €6I08/E Pij IBSSNIg/ND AR
83 aN o aN ON aN an aN an [ Iz WM | €eliEic BUBSPOUTY C18I5]
Tatiem AkJ)
oit oH an aN N aN an an 73 D4l [wEILL/OL 113 sepuopretey Eiues oG sundeqy
BLE oN aN an oF oN 98 oN Fi3 4l [¥6ILEIG 1 DY FRIOMIISA TRIEIAY
[ 8z N il s i [ aN 06 DL (B0l 14 ASUGIG/NRON BIURE 90 Pundvy
9% [ an ¥ £ zL 00Z an 8 o35, |[reiL Lok Py SPIEMOIAA E50Y TIUSS
[:Tt4 ON anN anN aN N oy aN [ 241 Irerti/on Pij JOSIMESED 190M Wen]
tt aN [ N an aN aN an 71 WO (PEILLIOL RURILSWY GI8)EY
[T
TONEAUAIINT) WINLXEYY POPUBURUOISH SYN:
BARY URIDY YOJVYSIY
ihiBem sem “qdd] sprepusish
HYd LB | BUGOWIGIUE | SUGIGORY | SUBIAIARY. SUBIAD UeiAd | WtoIAll [ousiAd | SUSRJIUELGYT | susnpueuid | SOA) | 8ieqQ wump uvones)
10} L (Bjozusqip | [ejzueg -3 ~ade IPS-E°L (1 10uopoy | (8lozuag | [e]ozueq Aoy 1
il Aap “gtid=B;01) sucpeAueousy apiased}
e1eq ARSI 95RO

£ Axp qdd SoeBio m Asp wod SR1eW) YOIEA [PESTIN 9IRIS ZBBL-LEGL PUT 168 1L- 0661 "¢ Xpueddy



Appandix 4, 1990 -1991 and 1991-1992 State Mussel Watch {metsis ppm dry wi.; organics ppb dry wt.)

[Mussel Chamistry Data
[Pesticide tions {rigfg = ppb, dry weight
Chiore- | alpha cls- Q {rans- cin- trang- axy- Totat ahlor-
Eﬂﬁoﬂ HName Oate i Typei% MomF % Lipla] Aldrin} benside | chlordena| chiordans | chlord chiordane | nonachh hl hiord Chiordans { pyrilos] dacthal { 0.9*-DOD | p.p'-000
iDey Walgh)
Wittawrsite Road 1/307T | TEC NO | WD EX 48 [ 3 24 a8 7 1638 | s3 | %o X3 [¥]
& Do Ganta figsa/Stonay Pt 1/30/31 | TFC ND | KD 1 12 1 9.1 [X] 11 HD 413 N | o 1) 75
De Banta Rosa/Wobler B /36691 | TFC ND | WD ND 390 ND 240 160 780 ND 1080 | w0 | W 110 300
{Willowside Road 130T | G WD _| WO 6.3 3.8 o8 25 ) i 0.2 338 104 WO | 08 i
Do Ginta RoswStoney Pt 1736/91 | TFC W | ND [X] 1.3 1 0.3 1.2 RO b NG | WD ND 6.8
Ds Santa flosa/Wobiler B¢ 1/30/81 | TFC §o | WD ND 35.1 RO 76 T4 76.1 T3] 872 | WD | ND 39 27
pw
Exisrs Amaricans C 1 20 1 RMC N ND NB 36 N 1.8 N 1.8 .2 8.3 ND ND NO ND
M haed 3/30/90 | TrC ND | ND 3.2 (1] 53 878 37.8 378 32 204.2 | ND | WD ND 368
{Laguna De Sants Rosa/Stoney Pt ai20M0 | THC ND HE 4.1 18 4.1 18 13.8 15.6 ND 73.8 NO ND ND 7.4
[Ausstan Rivar/Wohier e 8¢ 3/36/60 | TFC [T T ND 34 [} 34 458 9.1 ND 206 [ w0 | N I NO [X]
lm Ds Santa FosePWabler Br 3R20/80 | TFC NG | WD 37 286 Z.7 6.6 FIR FLE) 18 16 | 8 | Wo ND 277
[Fuasisn RiverfFlacienda B 2000 | TFC WO | ND D 13.8 ND 6.9 16.2 5.4 NO £2.3 NG | WD | WD 23.1
Extoss Americans 2/690_| RME ND | ND ND 0.6 ND 0.3 ND 0.3 0.2 14 ND | WD ND )
Foad 200 | TFC [N X} 5.6 (X 5.6 3.6 X [X] 164 | WO | WD | ND 35
D Sants RoswStoney T 3720190 | TFC BE | WO 0.8 73 X 37 17 K ND ) Ne D 5 0.9
sl River/Wohler Rd B S3000 | e HD | NG Oy K] NG ) [ 0.8 —ND 18 ) ND GE
Fums 53 D% Sonia Fosariotwer B 3726/0 | TrC ND | ND 63 EX) 0.3 3.2 id 7.8 0.2 128 | 09 | ND ND 3.1
Russian RiverjHacienda B¢ 3720790 | TFC Np | NP ND 18 ND 0.8 FX] F] NO [X] NG | NO ND 3
mﬂ% 1717784 [ ACM N | WD NA G N 6.6 HA ND ) 166 | WO | NG D 6.8
lmm:m iver (M: _ 11/26/B5] FWE ND | ND NA 6.5 HA 8.2 ) 7.2 ND 21 ND t HB 3 (X
ﬂ_t e
w:::un rlmt’ /17784 | ACM NG | No HA 1.11 HA 0.73 [ ND NO 1.84_| ND | NO ND 0.72
Russian River th h - 11126/88] FWC ND ND NA 0.47 MA 0.37 0.14 .51 ND 1.49 ND ND ND 0.49
[ Control
Apios T30 | ) HD 149 ) 14 a6 148 18 56.3 | ~O | WD ND 16.7
Aptos 10/26/90] TFC WD (MO NO i9 ) T4 ND 43 ND 7.6 ND | ND NO 8.2
‘;.m isabetia 209/33 | REC ND | ND ND (X [ X3 6.4 [¥] () .9 Hb | 0.7 ND 13
lavear, 1980 8.4 1.7 2.5 31.45 12.95
[everage conrol 5.766650687 53 5 jb.oBocebosy] 1.8 itG 6.7 5 065666657 |
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Appendix 4, 1990 -1851 and 1991-1992 State Mussel Watch (metals ppm dry wi.; organics ppb dry wi.)

[Musssl Chemisuy Daia
Pasticide C: 4 ng/g=pob, dry dichioro-
Total benzo- endosuitan Total
Statlon Nams Date_| Typs]o.p-Dbk| p.p"-DOE |0.p™-DDT|p.p™DOT] pp DOMS | p,p"DDMU) OOT | diazinon phenone fot] dield Han || endosuttan 1| sulfate | Endosuifan
1Dry Weightt i
[Witowside Road 180/} TEC | ND 5 NDY 12 ND ND 705 | WO NG| WD {3 ND NA NA ND
{Lsguna De Santa Rosa/Stocey Pt TR0/ | TFC | ND 2 (53 71 ND ND 468 | no ND _{ ND | NO ND NA HA ND
JLaguna De Sents Rosa/Wahier Br 1730/91 | TFC1_ND 100 NG 140 [ ND 1850 | WO ND | ND | 76 ND ND ) N
{Wat Weight} s
Wikiowakde Rosd 173081 | ¥ ND 2.8 ND 1 HD RO [X] 73] ND_[ ND | 03 ND NA NA ND
De Santa RosafStonsy Pt VALl TFC ] ND EX ND 6.8 i) ND (%] ND ND | ND | ND ND NA HA ND
a_De Sants RosaiWohier Be VBT G ] ND 7] ND 12.6 ND HD 148.5 | ND ND | WD | 6.8 ND ND HD ND
Gty Woightl
Estare Americuna 26/90 | RMCE  ND €5 ND ND ND ND 8.8 ND we | no | 77 WD NA NA ND
lvmumida Road W00 | TFC | ND 64,2 HD 728 ND D 1737 | WD ND__|_ND | 7.4 ND ) ND ND
Laguna De Gants Rosafstensy Pt 3/20/00 | TEC | WD 615 ND a8 HO ND. 75.7 | ND W | ND | wo ND ND [}73] ND
HI0B0 ] TFC T ND 84, ND 73.9 ND ND 11481 NO Wo_| WD | ND ND NO D ND
3/20/90 | Y¥C ]__ WD 1671 ND 30.4 ND NG 1652 | ND N [NB | 27 ND ND ND ND
A0/m0 | TFE L ND 100 ) 20 ND ND_ ] 1a31! wo ND | WD | 38 ) NG ND [
2/6/90 {Rmc! ND 1.1 ND ND HD ND 1.1 ND ND | ND | 1.3 ND NA NA ND
%W N (] 63 ND i) 185 | N0 NG| w8 | 07 ND HD NEY NB |
yBO | TFC | Wb 75 N 13 L HD X ND 1 WD | MO | N ND N ni )
"3/20/00 | WL | ND 7a ND X] o HD 10. D NO_| WD | ND N NG 3] ND
SA0/RG | TFC T ND 2 ND 34 ND ND 185 | ND WG} WD | 03 ND ] ND ND
300 | TEC | ND 13 ND 2.6 ND WD 86 | ND ND NG | 0.5 N ) NG ND
171764 | RCM] WD % ND ND D NG 30.85 | ND RO | WD | 20 ND A, Nk HB
Augsian Hiver {Moscow) T1/26/85f FPNC] ND 28 NO HO NOY ND 4.8 | N ND' ND_ 1 ND ND NA NA ND
Wet Weighth
fussian river 1784 |[ACM| ND 2.66 ] NG ND ND 339 | ND ND | NG | 223 ND NA HA ND
flussion River (Moscow] 11/26/85] FWC|  ND 198 ND ND ND N 248 [ ND NG| WD | nD ) NA WA ND
§Controt
{Aptes 133/90 5.3 80.7 ND n.y Np ND 123.7] NO NO ND_| WD Np NA NA& ND
Apios 10/36/30| TFC | ND 3% ND HD NE ND 42 | NO ND | ND | ND ND ND ND ND
Loke lsabolia 2583 FAFC| 08 11 ND NG ND 1 141 | NA ND_ | NA | ND N 3] NO ND
averags 1990 _ 58.35 84,45
svarage control 3.05 | 42.56666667 FIK] 1 61
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Appendix 4. 1930 -1991 gad 1891-1992 State Muasel Watch (metals ppm dry wi.; organics ppb dry wi.}

[Mussel Chemisiry Data
JPesticide Concenteations (ng/g = ppb, dry weight) . .
| PCB | PCH| PCB| PCB| PCB; PCB| PCB| PCB| PCR| PCB| PCB | PCR| PCB | PCB| PCR| PCR | PCB| PCB | PCBI PCH] PCB| PCB| PCB| PCH| PCB| PCB | PCB| PCB | PCB1 PCB
Station Nane Date |Type| 25 { 26 | 20 | 20| 44 | 45 { 63 | 80 | 96 (1141118} 137} 1381141 [ 149715111631 168[176] 177[ 178 180{ 186 | 188 [ 183 | 153 [ 1841 187 | 198 ] 199
Dry Weigihty :
Walowside Road 1/30/81 | TrC
Loguna Ds Sants Rosa/Stonay Pt 1/30/891 | TFC
Lagina De Sents Rosa/Wohler Br 13 | TR
Tiiat Walgitt)
Wislowside Rosd o . H30/81 | TRC
Laguna fre Sama Ross/Stoney Pt 1/30/01 § TFC
e Santa Hosa/Wohiar Br 130/91 | TFC
AMC
T
TFC
i
G| TEC |
ThC | -
Avcl W |no | WD fwo Mot WD o |ND (WD | KD NDINDiND I np Mo isp]STiwolRoincleinoinn o winoiwol ol ol v
TeC | ND {ND | ND | ND 1 06| 07| NO| DA DI MOI 12| MD| 1 {ND 08102 42| ND|NO I ND| WD | DA NO§ NO{ NG [ ND T ND[ WO [ WD HD
[TRC T ND | ND | D | H0 ] 0.3 [ WD OA[NO[HD [ T2 B LI HD 08|03 61| Ho | Wb G2 RO | G6 I ND | MO RO | MDY | D | #0 | WD | NO
TFC[ND I ND | HD | MO 02 { RO ND O3] ND] WD OB ND NOI OB 02] A3 | ND | ND I ND I ND | OA| ND I ND [ ND | ND | ND | ND | ND | ND
TRE [ NO | ND | ND | NG [ 0.3 | WD QE[NDI ND | TA{ND 14| ND| 1 |O4|BA]MD NG| 02! NDIOG| ND | ND | WD | ND | ND | ND | ND | ND
TFC i WD [ WD | WD ND |03 ND | ND |03 | ND | ND | 0.8 | ND | 05| Niy |04 | 0.7 | 25| NoO | ND | ND | WD J 031 NG | NG | ND | WD | WD | NO | ND | KD
VIR | RCH
T1126/85] FWC
{Wer Weilght)
;l:iusshnlivu 1/17/84 | REM
Faussian Rivar (Moscow) T1126/85] FWC
Lontrol _— b,
§Aptos A0 WD | MO | ND.| WD 0.3 | ND | WD | 0.8 { RO | ND | 1,3 WD | 16| WD [ 1.1 18| 7 {0.3|ND{ 6.2 | ND [ 0.7 | ND | ND | No [ NbD | MO | ND | ND | ND
Aptus 10/26/90] {FC
Loke tsabefia /883 | RFC
aveage 1990
average contiol
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Appendix 4. 1950 1991 and 1991-1992 State Mussel Waich {melals ppm dry wi.; organics ppb dry wit.)

[Mussel Chemvistry Dain

[Pesticida C. {ng/g = ppb. dry weight! - I —
1 PCB| PCB| PCB| PCB PCE FCB PCB PCB| PLBI PCE PCB| PCB PCE | PoB | PCB
Station Neme Date | Type ] 201 ] 206 | 206] 207 3] & 47 56 | 60 1 66 74 | 82 B4 | 87 | 91
[{Dry Weight
Willowside Hoad /30191 | TFC
De Sants Rosa/Stoney Py 1/30/81 § TFC
Laguns De Santa Rosa/Wohler Br 130791 | TFC
I
JiWat Woight}
Witiowside Road 1/30/91 | TFC
Laguna De Santa Rosa/Stoney Pt 1730/91 | TEC ]
Laguna Da Sants Rosa/Wohler 8¢ et | TEC
HDry Weight!
Eatere Americena 26190 | RMC
e
TFC
TG
TFC
TEC
TRMCI No I o inp I DI NpIp i i i ol up b ool o T o en i No | 6D NI NG I N T NOINODIND I ND] 2 [ ND | ND | ND
[TEE [ D [ 6 [ NG | hD ﬁﬁﬂfwgwww:«:%_mﬁ o4 r@%m?ﬁ.@ T IND[OATND [ WO N0 {681 03] ND
[FFC P NG [ NB | Wb [0 { MO I ND {ND | NO | RD | ND | NO [ N0 | NG | ND I ND I ND | ND | NB [ ND | ND I ND [DE I HO I ND I ND | ND I D | 0.510.2| ND
| TFC { ND | NO [ ND | WD | NO | NG § ND | RO | ND | ND | SO | MO | NO | ND | ND | M | NO | D | Wee L NO | ND OB | B | D | NO | ND { ND [ ND | ND | ND
T I736/90 | TECIND IRD I ND I MO I N0 I MO I ND I ND IND I WD I ND I ND T HD | ND [ HD [ ND I ND I N0 | WD I ND I ND 1 0.7 I ND {ND [ NDS ND I ND | ND | 0.2 | ND
nuusianawummsr B0/B0 | TFCINO I NDIND I RO [ ND JNDINDIND [ NDITND I ND{ DI NDIRDINOIND [N [ NDINDTHNDIND[CA T NO NG ND [ NOT D ND T ND | ND
:bww .
TAI/BA | RCRE
mwmmm 111261851 EWC
i(mtw«ggm
Russian v 117784 | RCME
Russian River (Moacow) 11/26/851 FWC
Control |
Aptos 131550 WD { ND | ND | ND | ND | ND | MU | WD { WD | ND | ND | WD T | D] N | ND | ND | N | 7 ] N | 0.7 [ ND | Get Mo | RO U2 1 | 04| ND
Aptos 10/25/90
Loks Isabed 21953
faverage 1990
average contral




Appandix 4. 1990 -1931 and 1991-1992 State Mussel Watch imetals ppm dry wi.; organics ppb dry wt.}

fMuszel Chemvstry Date PAHS
Pesticide C: ing/g =ppb, dry weight) N EUrS WA W p— -
PCB] PCH] PCA] PCH| PCB| PCB| PCB| PLA | PCB | PCH | PCB] PCA| PCR] PCB| PCB | PCB | PCB | PCB| PCBEPCB] PCB| PCB dibenzia Bl
Sration Name Date_ | Typa} 57 | 09 | 1011 106|107 130} 122|128 128 134 { 196 136 14| 166|170} 1721 173 1741 183] 1871 195|186 anthwacans | anthracens | biphenvi
{Dry Weighl
Willowside Road 13091 | TFC (1] ND ND
una De Santa Rosa/Stonsy Pt /301 | TFC ) [T ND
Lagune De Sante Aosa/Wohler Br 1730591 1 TFC ND ND ND
Wat Weight)
Willowside Road 1730/ | TFe ND HD (53]
Da Sants RosafStoney Pt 1/30/91 | TFC ND ND ND
Do Santa Rosa/Wobler B 1/30/01 | TFC HD ) ND
276790 _| FMGC ND ND NO
32070 | TFC ND nO RO
3730/60 | TFC ) ND ND
320/001 TFC ND ND NO
3720/80 | TFC ) ND NIY
$/20M0C | TFC ND ND HO
2650 {wmc| wo | no I Np T Ro (Wb | No fao {nbfaofNpli7innino{Noi Nt KD [ NI ND | ND | ND | ND | ND ND ND ND
E) TClod|iA] T |02 07| WO| 02| N0 No)| 1 [ NG T0A]OITROIND I ND TND I ND 1 O.5] ND | ND ND ND ND
e 03|07 08| WD (02106 | NDI ND[NDIND| 1.1 [ ND 041 G4 |03 ND I WD | WO | 02108 | ND | ND ND, ND ND
A20/a0 | TFC | 0.3 [ 03| 06| ND I ND |05 | ND | ND [ ND | N 1 0B | ND |03 {03 NO | ND | ND | NO | 8D J 04| ND | ND ND NO N
00 | TR 03|09 09 N | 0.2/ 07 ND JHDJOI I ND] 1 (WD | 0Jj 08|02 | UMD MOt ND |02 661 ND]0.2 ND NOY WD
3/Z0/6 | TFC | 0.2] 04104 I ND | ND LG4 ND [ ND I NO[HO 1 O3] D |0at0o2t DI NDI NOTND WD [ 03] ND | D ND ND WD
1717/84 | RCM
1/26/86] FWE
§iWet Weight)
Fussian rver 117784 | RCM
Russian River (Moscowl 11/26/85; FWC
fControl
tos 1731790 4] i [T2| M| ND|GE[ND]G3]GA[NDj 0G| ND | 6.7]| 06| CI|ND|[ND[ND|O2[0BI NDIOI|EHE] ND ND ND
Ign_m 10/26/90] TEC
Lake tsabelia 2/9/93
Imr%1990
average control
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Appendix 4. 1980 -1991 and 1991-1992 State Mussel Watch (metals ppm dry wt.; ofganics ppb dry wit.)

[Musset Chamistry Data 4
PPuﬂuidat‘ jons {ng/g =ppb, dry weight)
o benzolb] | _ benzolkl T-methyl- | 2-methyl- | 2,6-dinaihyl-| 2.3, 6-trknatiiyl- benzojghi]|
Station Name Date | Type| chrysens | fluoranthana | fluoranthens | fluoranth fhuarene | naphthatene | naphthalene | naphthatene | naphtiiak nephthsiens | Naphth perylans | parylens
{Ory Waigh
’\:\T:u?f ida fload 1730/ | TG L 220 91 B4 i5 NO F7] ND ND ) NG ND NG ND
D Ganis Hose/Stoney Pt 13081 TrC ] 99 320 WD 16 ND 76 ND ) ND NG WD NG HD
Laguna_De Sants Rosa/Wohlar Be TS| TFC | 48 58 ND ND ND 4B ND N ND ND ND NO ND
1[Wet Waight) .
[willowside Road V30/61 | TFC | 1B.48 7.64 454 338 ND 188 ND D ND ND ND ND ND |
Ds Ganta Rosa/Stoney Pt 130091 | TFC | 10.78 13.08 NO 1.08 ND 263 ND (Y] NO ND NG ND ND
Do Santa Roga/Wahier B 17301 | TrC | 432 .51 ND ND ) 4.32 ND ND N ND NG ) ND
iiry Woightt
Estero Americans 2/6/90 | RMC| ND ND HD NA ND ND ND ND ND ND ND ND ND
Wiklowaide Rosd /G| TFC | ND ND ND HA ND ) HD ) NE NG ND ND ND
[Caguna Da Santa Rosa/Stonay Pt 3/20/90] TFC{ NO ND §D_ NA ND ND ND HD HD RD ND NG ND
Russian fivet/Woliler Ad B /2000 | TFC 1 ND ND ND A ND ND ND ND ND NG ND ND ND
The 5ot RosaiWoter Br B0 TFC | ND NO NO NA ND ND ) ND o ND WD ND NG
Fussian RivefHaciends Br 32090 | TFC | ND ND ND WA, () ) ND. ND [ ND ND §D ND
2/6/90 | RMC] ND ND D NA ND ND ND ND ND N NO N ND
32000 TFC | ND ) ) N ND. ) ) RG o) [ NO ND NO
3E8M0 | TEC|  ND ) N NA NO RD N N ) o) ] nf ND
B/20/96 | TFC | ND NO ND HA LT ND NG ND [r ) ND H NO NO
3/30/30 | TFC | HD ND ND NA ND ND NE¥ NDY ) N NG NO ND
A/F0/80 | TEC | . ND ND ND WA NB ND ND ND HD ND ND ND [T)
113784 | RCM
11/26/85] FWC
117784 | BCM
T1726/66] FWC
141730 ND ND ) ND ND ND ) ND ND ) ND ND ND
T0/26/90] TFC
2993 | WEC
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Appendix 4. 1990 -1991 and 1991-1992 State Mussel Watch {metals ppm dry wt.; organics ppb dry wt.)

Page Ad-4

Mussel Chemistry Data ]
Maetals, ppm dry weight (uniess labaled wet weight)
Alumi- Ar- Cad- | Chre- | Cop- Mang- Meyr- Nick- | Salen-
Station Neme Date Typs (% Moisi num senic | mium | mium per Lead | ganess | cury ol fum | Sllver Zine
{Dry Waight} :

[Big Suffur Creek 3/21/90 TFC 1063 NA 2356 | 18.19{ 81.14 | 1.38 ; 32.01 NA NA NA 0.067 | 140.53
{Estero Americana . 2/6/90 RMC 308631 9.4 8.24 1.8 8.14 0.53 7.66 0.168 2.25 2.27 | 0,064 | 143.74
‘Willowside Road 3/20/80 TFC 732.26 | 7.87 1.71 | 10,32 ] 53.12{ 2.08 | 5663 0426 | 6.17 2.9 0.033 | 203.4
Laguna De Santa Rosa/Stoney Pt 3/20/80 TEC 10654 | 7.66 | 2.09 | 10.06 | 58.26 | 1.62 | 17759 0.326 | 6.63 | 3.26 | 0.081 | 166.45
Russian River/Wohler Rd Br 3/20/90 TFC 12506 { 9.23 2,29 16.3 | 6761 ] 086 | 74.656 ] 0.308 | 11.39 | 3.43 | 0.043 | 299.39
Laguna De Santa Rosa/Wahler Br 3720490 TFC 976.57 | 7.9% 183 | 114 | 64.83 | 1.16 | 136.32] 0,329 | 4.55 3.1 0.064 | 137.59
fussian River/Hacienda Br 3/20/90 TFC 779,86 | 8.03 1.84 {12,371 656474 | 067 | 47.23 {1 0.204 | 785 3.23 | 0.053 | 143.67

{Wet Weight)
rﬁg Sulfur Creek 3/21/90 TFC 31484 ] NA 0.7 4.84 | 24.28 | 0.4 9.67 NA NA NA 0.02 }42.018
Estero Americana 2/6/90 RMC 54.63 1.66 146 | 032 144 | 0.09 1.36 0.03 0.4 0.4 0.01 | 25.442
Willowside Road - 3/20/90 TFC 74.68 0.8 .17 | 1.05 5.42 ] 0.21 667 { 0.043 | 0.63 0.3 | 0.003 |20.747
[Laguna De Santa Rosa/Stoney Pt 3720430 TFC 122421 089 | 024 | 117 1 876 | G189 1 206 § 0038 | 0.77 | 0.38 | 0.004 | 18.032
|Russian Fliver/Wohler Rd Br 3/20/80 TFC 105041 078 |-019 | 1.37 | 568 | 0.07 627 1 0.026 | 096 | 0.29 | 0.004 | 25.149
jLaguna De Santa Rosa/Wohler Br 3/20/90 TFC 108.38 | 0.88 0.2 1.2B | 6.14 | 0.13 | 16.27 { 0.037 | 0.581 0.35 | 0.006 | 15.41
Aussian River/Hacienda Br 3720590 TFC 99.82 1.03 | 0.24 | 1.58 7.0t 0.09 8.05 | 0.026 1 G.41 | 0.007 | 18.39
{Dry Welght)
Russian river 1/17/84 RCM 6056.67 NA 5.3 4.73 8.03 2.2 21.% 0.354 NA NA 0.076 | 191.37
Russian River Mouth 12/9/86 RCM 296.15 NA 9.74 | 2.12 212 | 649 333 | 1193 NA NA 0.038 | 70.55
Russian River Mouth 11/26/85 FWC 1583.3 NA 14.61 | 14.61 | 871 | 43.04 | 2.08 | 54.27 NA NA 0.374 | 161.35
Russian River Mouth 12/3/86 FWC 177.16 | NA 6.11 | 6.11 3.1 17227 0.17 | 2079 NA NA | 0.209 {109.25
{Wet Weight)
Russian river 117/84 RCM 84.9 NA 0.74 | 0.66 1.12 | 0.31 293 | 0.049 NA NA 0.011 26.68
Aussian River Mouth 12/9/86 ACM 71.08 NA 234 i 6,51 1.56 0.8 286 | 0.042 NA NA 0.069 { 16.93
Russian River Mouth 11/26/85 FWC 68.08 NA 0.63 0.37 1.85 0.09 2.33 0.014 NA NA 0.018 6.94
Russian River Mouth 12/9/86 FwWcC 19.49 NA 0.67 | 0.34 1.8 | 0.02 2.29 | 0.026 NA NA 0.023 | 12.02
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Appendix 5. Toxic Substances Monitoring Program Data

114.11.16 [Russian R/Odd Feliows Pk Brd GSF | F 8/7/90 054
114.11.16 {Russian R/Odd Fellows Pk Brd GSF i of7/90 0171 |0.02* 2.3] 0.9
114.23.00 |Mark Wast Creek BG F 97190 022
115.30.02 |Estero de San Antonio PCP F 7116791 0.29
115.30.02 | Estero de San Antohio PCP L 7116191 0.4 0.02] i0.02* 3.2] 0.1
115.30.04 |Estero Americano STG w 711691 2 0.06
115.30.04 |Estero Americano S1G W 7116/91 2.4 0.06
201.12.01 {Walker Creek STG W 71181 0.3] 1.01* 0.21 2.3] 10.1* 0.16
1{114.11.05 {Russian R/Duncans Mills PCP w 771 0.16 01 0.09 17 [0.1* 0.28
114.11.05 |Russian R/Duncans Mills PCP w 7122192 0.19] .01 0.07 0.92{ 10.1* 0.29
114.14.16 [Russian R/Odd Fellows Pk Brd GSF w 7123192 0.67F .01* 0.25 0.94; 0.1 0.19
414.26.00 |Big Sulfur Creek SQF F 10/7/92 02 *
114.26.00 {Big Sulfur Creek SQF L 10/7/921.05* 0.02]| 10.02* 271 0.1
114.11.23 {Russian R/Wohler Brd SMB w 10/8/92 0.12| .01 0.11 071 |0.1* 0.24
114.23.00 iMark West Creek SKR W 10/8/92 0.14 0.027 1.4 1.1 0.2 0.04
115.30.02 | Estero de San Antonio Ssp w 10/22/92 06 0.02 0.28 1.4} j0.1* 0.02
115.30.04 {Estero Americano ST8B W 10/22/92 0.35! {.01* 0.18 45| [0.1* 0.07
201,12.01 \Walker Creek sSTR W 7127192 0.42 0.01 0.2 2.9 10.1* 0.19
206.31.14 |Petaluma R/Petaluma GSF w 82593 0.08 .01* 0.07 0.62| 10.1* 0.14
201.12.01 |Waiker Creek RBT F 8125193 0.34] .01* 7 0.33
201.12.01 {Walker Creek RBT i 8/25/93 0.02* 20{ 10.1*
114.23.00 [Mark West Creek WCR w 9/8/93 0.09 0.01 0.1 0.721 10.1* 0.07
Maximum Tissue Residue Levels 0.2 0.64 i
NAS Guidelines (whole fish) 0.5
FDA action levels {edible portion) 1
Median intemnational Standards {freshwater fish) 1.5 0.3 1 20 2 0.5
TSMP EDL 85 (freshwater fish fitets) 0.157 |<0.01 <0.02 0.68{ [<0.10 08
[ TSMP EDL 95 (freshwater fish filets) 0.33] (<0.01 <0.02 0.73| 1<0.10 1.7
TSMP EDL 85 (whole freshwater fish) 0.44 0.08 023 34 0.2 0.1
{TSMP EDL 95 {whole freshwater fish) 092 0.15 0.48 4.34 0.5 .19
TSMP EDL. 85 (freshwater fish Hivers) 0.22 0.36 0.03 14| 0.1 insuf. data
TSMP EDL 95 (freshwater fish livers) 0.7 .99 0.07 33 0.2 {insuf. data
MTRIs, NAS and FDA guidelines, and MIS from 1991 TSMP data report
EDLs caiculated using 1978-1993 data unpublished TSMP rept - Del Rasmussed SWQCB
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NI SE AG ZN
ppm ppm 2pm pom
K 0.04 18
0.35* 0.02] 18
0.05] 0.02 13
0.1 0.02 24
6.06] 0.01]"
6.05* 001" 13
17 0.51 0.02 13
0.3 0.57 0.02 12}
14 0.48 0.02 15
0.9 0.54 0.02 14
0.05" 0.01[F 18
0.34
0.28

0.05[ 0.01 19
03

0.05" 0.011 13
0.16

0.05[ 0.01[ 17
12 0.21 0.0t " 5.6

0.05] 0.0 35
0.2 0.24 0.01* 12

.05 017 0011 56
0.1 0.22 0.01° 26

PR ¢ 0 ¥ PP, “Be A

Appendix 5. Toxic Substances Monitoring Program Data
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Appendix 5. Toxic Substances Monitoring Program Data

Organic Chemicals in Fish and Inveriebrates ppb wet weight * = ND, number to.left is half the reporting limit
|

Station # [Station Name Species | Tissue Date Aldrin Alpha-Chl | |cis-chiordan [gamma-Chiorltrans-Chlorda |cis-Nonachlo
114.11.16 {Russian R/Odd Fellows Pk Brd COR w 71178 2.5 2.5i* 2.5*
114.11.16 {Russian R/Odd Fellows Pk Brd GSF F TM178 2.5]* 2.51* 25"
114.11.18 [Russian R/Odd Fellows Pk Brd SSKR F 714478 2.5 251+ 2.5!*
114.11.16 {Russian R/Odd Fellows Pk Brd PACI W 779 2.5* 2.5(* 2.5
114.11.16 |Russian R/Odd Feliows Pk Brd GSF F 1179 2.5|* 2.5* 2.5
114.11.16 |Russian R/Odd Fellows Pk Brd GSF F 814181 2.5]* 1 2.5* 11* 2.5 15*
$14.11.16 |Russian R/Odd Fellows Pk Brd GSF F 8126/85 2.51* 2.5]* 2.5]* 2.51* 2.5* 2.5
114.11.12 {Russian R/Hacienda Brg TFC W 12130/87 2.5|* 2.5* 2.5{* 2.5)* 2.5 2.5]*
114.11.23 |Russian R/Wohier Brd TFC W 12130/87 2.5* 2.5* 2.51* 2.5 2.5* 2.5*
114.21.10 |[Laguna De Santa Rosa/Stony Point TFC \' 12130187 2.5}* 2.5 5.1 2.51* 5.1 2.51*
114.22.90 |Santa Rosa CrWillowside Rd TFC w 12/30/87 2.5* 2.5* 12 250 9.2 2.51*
114.11.16 {Russian R/Odd Feliows Pk Brd ShiB 10/4/85 -2.51* 251 2.5 2.5 2.5 2.5
114.23.00 {Mark West Creek BG 10/4/89 2.5}* 2.51* 2.5* 2.51* 2.5{* 2
201.12.01 Walker Craek STG W 716/91 2.5+ 2.5i* 2.5* 2.5 25l 2.51*
144.11.05 {Russian R/Duncans Mills PCP W T 2.5* 2.5 2.5* 2.5 2.51* 2.5
{14.11.05 |Russian RDuncans Mills PCP W 7122192 25| 2.5]* 2.5]* 2.5 2.5* 2.5
114.11.16 {Russian R/Odd Fellows Pk Brd GSF wW 7123192 25" 2.5* 2.5+ 2.8 2.5}* 25|
201.12.01 {Walker Creek ST W 71277192 2.5* 2.5* 2.50* 2.5]* 2.5* 2.5]*
206.30.07 | Petaluma RfLakeville YFG F 7128192 2.5{* 2.51* 2.5{* 2.5|* 2.5* 2.5|*
114.26.00 | Big Sulfur Cresk SQF F J0/7i92 Z.5[° z.51* z.5)° 25" 291" 2.5*
114.11.23 |Russian R/Wohler Brd SMB W 10/8/92 2.51* 2.5* 2.5 25" 2.5* 2.5
114.23.00 {Mark West Creek SKR w 10/8192 2.5]* 2.5]* 2.51* 2.5|* 25* 2.5|*
Maximum Tissue Residue Levels 0.05
NAS Guidefines (whole fish) 100
FDA action levels (adible portion) 300
TSMP EDL 85 (freshwater fish filets) <5.0 <5.0 13} i1<5.0 8 6
TSMP EDL 95 (freshwater fish filets) <5.0 <5.0 38] i<2.0 21 i8
TSMP EDL 85 {(whole freshwater fish} <5.0 <5.0 3s.2] |<5.0 22 18
ITSMP EDL 95 (whole freshwater fish) <5.0 5.1 60.8 9.9 38.2 30

MTRis, NAS and FDA guide jfines itom 1831 dala repoit

EDLs calculated using 1978-1893 data unpublished TSMP rept - Del Rasmussed SWQCB
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Appendix 5. Toxic Substances Monitoring Program Data

trans-NonachjOxychlordan | Total Chlorda|Chiorpyrifos |Dacthal Dieldrin 0,p'DDD p,p'DDD 0,p'DDE p.p'DDE o,p'DDT p.p'DDT
ppb ppb ppb ppb ppb pph ppb ppb ppb ppb ppb ppb
2.5 2.5[* IND 5[* 2.5* 2.5* 5{* 13 - 5(* 11 5 12
25(* 2.5|* IND 51> 2.5/ 2.5{* 5{* 2.5[* 5i* 2.5]* 5i* 2.5{*
2.5{* 2.5 |ND 5 25" 2.5 5* 5 3 14 5 7
5]* IND bi* 5 2.5¢* 2.5* 2.5]* 2.51* 2.5 2.5{* 2.5|*
- 51* IND 5[* 5" 2.5{* 2.5(* 2.5* 2.5 2.5]* 2.5+ 2.51*
2.81* 281" IND 5* 2.51* 2.51* 5{* 5i* 5{* 2.5|* 5% 51*
2.5|* 2.5!* |[ND 5{* 2.5* 2.5(* 5i* 5|* 51* 2.5* 51* 5*
2.5 251" IND 5i* 2.5 2.5 51* 5 5{* Kk 8 5i*
2.51¢ 2.5 IND 5|* 2.5 2.5* 5" 51* 51* 11 5l* 50*
2.5* 2.5|* 10.2 51 11 6.2 51* 5{* 5i* 84 5{* 5[*
10 2.5* 31.2 12 2.5* 8.2 5i* gi* 5i* 1 si* sl
2.51* 2.5 {ND 51* 2.51* 2.5{* ok 51* 5* 2.5}* 51* [
2.51* 2.5|* |ND 5i* 2.5 2.51* 51* 5 5i* 2.5* 5 5i*
25+ 2.5 IND [ 258 28 gi* El* 5 2.5 g 35
25 251" |ND . Bi* 2.51* 2.6 5* 5i{*. 5i* 16 5|* [3Y
5.1 2.51* 5.1 5i* 2.5 2.5)* 5i* 51* 5|* 19 H|* 5
2.5 2.5{ IND 5(* 2.5i* 2.51* 5i* 5¢* 5|* 24 5|* 5i*
2.5(* 2.51* iND 5|* 2.5 2.51* 51* 5i* 51* 2.51* 5|* 5*
2.51* 2.5 IND 5i* 2.5* 2.51* 5[* 5{* 5i* 2.5{* 51* 51*
2.5{* 2.5/ IND 5i* 2.5 2.5 5= 5 5i* 8.7 5i* 5i*
2.5+ 2.5i* IND 5{* 2.5 2.5* 5* 5{* 5[* 15 5|* al*
2.5 2.5|* iND 5{* 2.5 2.5{* 51* 5{* 5i* i4 5|* bi*
1.1 0.65
100 100
300 300
18| {<56.0 41.8| [«10.0 12 10 1.8 85| i<10.0 570| {<10.0 28
44} 1«50 i 119] 19 - 338 4.7 359 250y | 24 2000} | 17 109.5
50 10 144.8 262 95.6 49.4 50.2 292 17 1800 50.2 142
69.8 17 204.8 736 428 4735 162 994 48 3580 146 402
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Appendix 5. Toxic Substances Monitoring Program Data

p.p'DDMU| ip,p'DDMS! {Total DDT] |Dicofol Diazinon Endosulfan | |Endosuifan HiEndosuifan S|Total Endos {Endrin alpha-HCH |beta-HCH
pob ppb ppb ppb pob ppb ppb ppb ppb ppb ppb pob
2.5(* 2.5 35 50 62.5/* 2.5{* ND 7.5|* 1 5(*
2.5!* 2.5* IND 50+ 62.51* 2.5* IND 7.5{* 17> 5[*
2.5)* 2.5]* 26 501* 62.5}* 2.50* ND 7.51* 1* 5/*
2.5|* 2.51* IND 50i* 62.5* 5]* ND 7.50* 1i* 5"
2.5)* 2.5{" {ND 501* 62.51* 51" ND 7.6]* 1* 5{*
7.5* 15i* |ND 501" 26(* 2.5}* ND 7.5|* i* 5"
7.5 15]* |ND 50(* 25" 2.51* ND 7.5{* 11 5*
7.5(* 16}* 11 50{* 25(* 25" ND 7.51* 14" 5/*
7.5[* i51* 11 50(* 25i* 2.5 ND 7.51* 10" 5(*
7.5* 15(* 84 50|* 25| 2.5]* ND 7.5{* H* 5*
7.5/* 154+ 11 501* 25}* 2.5* ND 7.51* 1 5{*
7.5(* 15{* IND 501* 251 251" 35" 42.5/* IND 7.5* 1" 5*
7.5p* 15]* |ND 501" 25| 25" ND 7.51* 11* 51*
7.5¢* 15]* {ND 504* 25 2.5 a5y 42.5* IND 7.51* UM 51
7.51* 151" 16 501" 25(* 2.5 asi* 4251 IND 7.5|* 1 5*
7.51* 15* 19 501* 251* 25(* 35{* 42.5{" |ND 7.51" 1* 5(*
7.5]* 15* 24 501* 25(* 2.5]* 35{* 42 51" {ND 7.5|* 14* 5|*
7.51* 151" IND 501 251 2.5 3s5(* 42.51* |[ND 7.5(* 14 51"
7.5* 151* IND 501* 25{* 2.51* 35]* 42.5{* IND 7.5{* 14" 51
7.5{* 15]* 8.7 501{* 25 2.5* 354 42.51* IND 7.5|* 10* 5*
7.5* 15¢* 15 50]* 25(* 2.5 35 42.51* |ND 7.51* 11* 51*
7.5/* 15]* 14 50}* 25 2.5)* 35} 42.51* IND 7.5{* 14 51"
32 250 3000 0.5 1.8
1000 100 100
5000 300

<5.0 <30.0 764.9] [|<100.0 <50.0 <5.0 <70.0 <85.0 Below di <15.0 <20 <10.0

41.9; 1<30.0 2461.3] {<100.0 <50.0 23.7 83.8 120 521 |<15.0 <2.0 <10.0

60.2{ {<30.0 2479.2; {<100.0 <50.0 8.6} [<70.0 95 56.1} |<15.0 <2.0 <10.0

164] [<30.0 5358.2] [<100.0 66.2 51 80 240 328 372 (<20 <10.0
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Appendix 5. Toxic Substances Monitoring Program Data

delfa-HCH{ [{Gamma-HCH|Total HCH| {Heptachlor {Heptachiorep{Hexachiorob {Methoxychlor{Oxadiathon |Ethylparathio |MethylParat [PCB 1248] |PCB 1254
ppb ppb ppb rpb ppb pRD ppb ppb ppbh ppb pob ppb
1 11* IND 25" 2.5[* 1 25| 12.5* 25]* 251
1i* 1|* {ND 2.5]* 2.5* i* 25|* 12.5]* 25{* 251
1]* 1}* |[ND 2.5* 2.51* i* 251* i2.5|* 25|* 25¢%
1i* 1]* |ND 2.5}* 2.5|* 1* 251* 12.5;* 25]* 250*
14* “* IND 2.51* 2.5¢* 11 25(* 12.5{* 25i* 25(*
1i* 1i* IND 2.5 2.5i* 14* 151 5% 25| 251
2.5/ 11* |ND 2.5* 2.5* 1* 7.5/ 51* 251 251*
2.5* 1|* IND 2.5{* 2.51* H* 7.5* 5i* 251 251*
2.51* 1j* [ND 2.5\ 2.5* i 7.51* 5* 25(* 25[*
2.5* 1i* |ND 2.5{* 2.5|* 1]* 7.51* 5i* 25|* 25}
2.5 11* IND 2.51* 2.5* 11* 7.5(* 5 25i* 25
2.5i* 2.7 2.7 2.5 2.5|* 1* 7.5]* 5j* 5{* 51* 25|* 25i*
25+ 2 2 2.5 2.5* 11 7.51* 5[* 5 51* 25{* 251
2.5* 1]* |ND 2.5* 2.51° ¥ 7.51° 51 1k 51* 251% 251
2.5* 1}* [ND 2.5* 2.5{* t* 7.5/* 5[ 5 d 251 25|*
2.8 1i{* IND 2.5{* 2.5 1 7.51* 5{* - Bi* 51* 251 25]*
2.5|* 1I* |ND 2.5{* 2.51* 1 7.5|* 5{* 5i* 5i* 251 251
2.5]* 11" IND 2.5/* 2.5)* 14 7.51* 5[ 5[ 5i* 25(* 251*
2.5!* 1]* IND 2.5* 2.5* 1I* 7.51* 5[* 5% 5i* 25| 25{*
2.5(" 1i* IND 25* 2.5(" 1* 7.61* 51* 51 51 25;* 251
2.5 1|* IND 2.5* 2.51* 1* 7.5{* 5[* 5[* 5i* 251* 25|*
2.51* 1{* {ND 2.5[* 2.5 1|* 7.51* 5i* 5[+ 5i* 251* 25i*
25 1.8 0.8 6
10G 1G6 106G
300 300
<2.0 <20 Below di <5.0 <5.0 <20 <15.0 <5.0 <10.0 <10.0 <50.0 <50.0
<20 3.1 46] [<6.0 <5.0 5.3] |<15.0 9,61 |<10.0 <10.0 <50.0 160
<5.0 33 4; {<5.0 <5.0 4! <150 - 2401 <100 <10.0 <50.0 140
<5.0 9.1 96| {<5.0 11.4 9.7 |<15.0 1140 1{<10.0 <10.0 <50.0 374
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Appendix §. Toxic Substance Monitoring Program Data

Lipid Data in Fish ppb,lipid weight ND=not detected, NA=not analyzed
Station # [Station Name Species | Tissue Date Aldrin Alfa-Chior}| |cis-chlordan |[gamma-Chioritrans-Chlorda | cis-Nonachlo
Code ppb gob ppb ppb ppb ppb
114.11.16 |Russian RfOdd Fellows Pk Brd GSF F 8/14/81iND ND ND ND ND ND
114.11.16 |Russian R/Odd Fellows Pk Brd GSF F 8/26/85|ND ND ND ND ND ND
114.31.10 |Russian R/Russian R Estates SKR F 9/8/87 |NA NA NA NA NA NA
114.11.16 |Russian R/Odd Fellows Pk Brd SMB F 10/4/89IND ND ND ND ND ND
114.23.00 {Mark West Creek BG F 10/4/89|ND ND ND ND ND ND
114.11.06 |Russian R/Duncans Mills PCP W 7HTITND ND ND ND ND ND
201.12.01 [Walker Creek STG W 7H6/91|ND ND ND ND ND ND
114.11.06 |Russian R/Duncans Mills PCP W 7/22192|{ND ND ND ND ND ND
114.11.18 |Russian R/Odd Fellows Pk Brd GSF W 7/23192{ND ND ND ND ND ND
114.11.23 [Russian RAWohiler Brd SMB | W 10/8/92|ND ND ND ND ND ND
114.23.00 |Mark West Creek SKR W 10/8/92|ND ND ND ND ND ND
114.26.00 | Big Sulfur Creek SQF F 10/7/92|ND ND ND ND ND ND
201.12.01 {Walker Creek 578 W 7127/192|ND ND ND ND ND ND
1206.30.07 |Petaluma R/Lakeville YFG F 7/28/92|ND " IND ND ND ND ND
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Appendix §.
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Toxic Substance Monitoring Program Data

trans-Nonach|Oxychlordan [Total Chlorda|Chiorpyrifos {Dacthal Dieldrin 0,p'BDD p.p’'DOD o,p'DDE p.p'DDE 0, pDOT p,p'DOT
ppb _pob ppb pob ppb ppb ppb ppb peb pph ppb pob
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
NA NA NA NA NA NA NA NA NA NA NA NA
ND ND ND ND ND ND ND ND ND ND ND ND
IND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND 252| IND ND
ND ND ND ND ND ND ND ND ND ND ND ND
87.8] [ND 87.8] |ND ND ND ND ND ND 327] IND ND
ND ND ND ND ND - ND ND ND ND 676.1] |ND ND
ND ND ND ND ND ND ND ND ND 471.7] |ND ND
ND ND ND ND ND ND ND ND ND g79| IND ND
ND ND ND ND ND ND ND ND ND 587.8] IND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
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Appendix 8, Toxic Substance Monitoring Program Data

p.p'DDMU] {p,p'DDMS] |Total DDT| |Dicofol DBP Diazinon Endosuifan t {Endosulfan Il |Endosuifan S{Total Endos |Endrin alpha-HCH
gpb opb ppb ppb Dpb ppb ppb oph ppb ppb ppb pob
IND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
NA NA NA NA NA NA NA NA NA NA NA NA
ND ND ND ND NA ND ND ND ND ND ND ND
ND ND ND ND NA ND ND ND ND ND ND ND
ND ND 252 |ND NA ND ND ND ND ND ND ND
ND ND ND ND NA ND ND ND ND ND ND ND
ND ND 327| |ND NA ND ND ND ND ND ND ND
ND ND 676.1] IND NA ND ND ND ND ND ND ND
ND ND 471.7] IND NA ND ND ND ND ND ND ND
ND ND g79] |ND NA ND ND ND ND ND ND ND
ND ND 587.8] |ND NA ND ND ND ND ND ND ND
ND ND ND ND NA ND ND ND ND ND ND ND
ND ND ND ND NA ND ND ND ND ND ND ND
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Appendix 5. Toxic Substance Monitoring Program Data

beta-HCH| Idelta-HCH| [Gamma-HCH|Total HCH] (Heptachlor jHeptachlorep{Hexachlorob Methoxychior|Oxadiazon |Ethylparathio |MethylPara[PCB 1248
ppb ppb ppb ppb ppb ppb ppb ppb ppb ppb peb ppb
ND ND ND ND ND ND ND - ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
NA NA NA NA NA NA NA NA NA NA NA NA
ND ND 540 540] |ND ND ND _IND ND ND ND ND
ND ND 909.1 909.1} IND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
ND ND ND ND ND ND ND ND ND ND ND ND
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