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CHEMICAL ANALYSIS, TOXICITY EVALUATION
AND BIOACCUMULATION TESTING

OF SEDIMENTS FROM

HUMBOLDT BAY

1.0 Introduction

Under Contract No. DACW07-92-D-002 from San Francisco District, Army Corps of Engineers
(SFACOE), ToxScan, Inc. collected and analyzed sediment samples from Humboldt Bay for FY 1995,
_Baseline Survey Il as per the project Scope of Services (Appendix A). Sediments were sampled by
Kinnetic Laboratories, Inc., and returned to the ToxScan, Inc. laboratory at Watsonville, CA where they
were assigned laboratory number T-12046 for physical, chemical and bioassay analyses.
Bioaccumulation exposures were performed on the sediment composites, but the exposed tissues were
not analyzed. Samples collected, composites and analyses are summarized in Table 1.

2.0 Methods
2.1 Sediment Collection

Sediment samples from Humboldt Harbor were collected March 30, 1995 through April 4, 1995
from the F/V Sally Kay. Thirty five discrete samples from six areas in Humboldt Harbor were collected
using Vibra-core and Smith-Macintyre Grab sampling equipment. Materials from individual sites with fine
grained material were composited for analysis, and discrete samples from each site were archived. A
grab sample was obtained from the reference area with a Smith-Macintyre grab. Samples were held at
4°C until delivery to the ToxScan laboratory in Watsonville on April 4, 1995.

Sample location target positions were taken from the project Scope of Services. Core and grab
samples were taken as close to target locations as possible. Sample locations are plotted and labelled
in Fighres 1 through 4. The details of each sample (time collected, depth, and location) are summarized
in Table 2 and documented in the field log sheets presented in Appendix B.

Horizontal positioning was established with a Trimble series 4000 Differential GPS navigation
system with base stations set on Army Corps of Engineers survey markers. Vertical measurements were
provided by a JVC 90 series dual frequency fathometer calibrated by leadline to 0.1 foot at the expected
depth range. Tidal stage was determined using "Tide.1" software (Micronautics Inc.) and verified daily
with USGS benchmarks.
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The vibra-core consists of a vibrating aluminum head and a ten foot long aluminum core tube.
The core tube is capped with a stainless steel cutting tip and a stainless steel core catcher. The vibra-
core is lowered slowly into the sediment; the vibration allows entry into the sediment from the mudline
to the sample depth. If a sample was not obtained on the first attempt, core attempts were repeated until
a sample was secured. The Smith-Macintyre grab consists of a set of spring-loaded galvanized steel
jaws, triggered by impact with the sediment surface, which collects sediment to 6" below the mudline.

All sample contacting surfaces of the Vibra-Core and sample handling equipment were cleaned
between each site using the following EPA approved method:

. Wash with 2% Micro Laboratory Soap.

. Rinse three times with reagent grade deionized water.
. Rinse with 2N nitric acid.
. Rinse three times with clean water.
. Rinse with reagent grade acetone.

. Rinse with reagent grade hexanes and allow to air dry.
. Store in cleaned containers until use.

N O O WM -

The Smith-MacIntyre Grab was cleaned using steps 1 and 2 above.

2.1.1 Sample Handling. Vibracore and Smith Macintyre grab samples were taken durmg
this project. Handling procedures for each sample type are summarized below:

Vibracore Samples. Each core sample was measured for total core length. If the core achieved
penetration to project dredge depth the desired sample (from dredge depth to sediment surface) was
extruded into the composntmg container.

Grab Samples. Each grab sample was evaluated for grain size, compositioh, and penetration.
- Grabs which had "washed out", or which were determined to have insufficient penetration, were rejected.

The individual samples and area composites were placed in appropriate containers in precleaned
coolers, on ice, to reduce the temperature to the prescribed 4°C. All samples were transported to
ToxScan’s chemistry and bioassay facilities in Watsonville under chain of custody at the prescribed
temperature. Subsamples of the four composites were subsequently shipped at temperature under chain
of custody to Alta Analyt|cal Laboratory Inc., El Dorado Hills, CA for tetra to octa chlorinated dloxms and
furans analysis. S
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-2.2 Water Collection

Reference water for bioassay tests was collected at mid depth at the reference site using an EPA
protocol-cleaned peristaltic pump and cleaned silicon and teflon hoses. The hose was lowered into the
-water at one end of the reference site, and the vessel drifted with the current through the reference site
while sampling. The water was pumped into 5-gallon cubitainers which were then stored at 4°C until
dellvery to the ToxScan laboratory in: Watsonville. ‘ :

2.3 Chemical and Physical Sediment Analysis

Sediment samples for chemical and physical analysis were collected in glass containers; samples
for grain size analysis were collected in polyethylene containers. Prior to analysis, samples were stored
in the laboratory. at 4°C. Analyses were conducted according to the following methods:

Sediment Grain Size was determined using the methods described in Plumb (1981).

Interstitial Water Salinity and Total Ammonia values were determined for centrifuge-extracted
sediment pore waters by salinometer-calibrated refractometer (YSI Model 33 Conductivity/Salinity Meter
and Atago S-10 or S-28 Hand Held Refractometer), and by pH meter / ammonia probe (Fisher Accumet
Model 925 with Orion Ammonia Electrode Model 95-12). One hundred to two hundred grams of sediment
were centrifuged at 7,000 to 8,000 rpm until supernatant was clear (15 - 30 minutes).

Total and Water Soluble Sulfides. This method was adapted from EPA Method 376.1 (EPA
1983) and Standard Method 4500-S *-E (APHA 1992). Sediment samples were mixed with O,-free DIW,
and treated in a manner similar to aqueous samples. Hydrogen sulfide present in aqueous samples was
‘purged into a zinc acetate trap using nitrogen gas. The sample pH was adjusted to about 4 if total sulfide
was to be determined, or left unadjusted for free sulfide determinations. The zinc sulfide precipitate in
the trap was oxidized with a known and excess amount of iodine, and the unreacted iodine was back-
itrated with thiosulfate. '

Oil and Grease, Total Petroleum Hydrocarbon. Samples were acidified to a low pH and
-extracted with fluorocarbon-113 in a separatory funnel. The fluorocarbon layer was separated from each
sample, passed over sodium sulfate and collected for analysis of Oil and Grease using an Infrared
spectrophotometer scanning the wavelengths from 3200 to 2700 cm™. To determine Total Petroleum
- Hydrocarbons, this above extract was passed through silica gel which extracted the vegetable oil
fractions; the remaining petroleum fraction was then analyzed by Infrared spectrophotometric techniques
as described below.

Total Organic Carbon (TOC). Analysis for total organic carbon followed the method of Gaudette,
et al. (1974). One-to-two grams of sediment were placed in a 500 ml flask to which 10 ml of potassium
dichromate (K,CR,0;) had been added. Twenty mi of concentrated sulfuric acid (H,SO,) was then added
while the flask was swirled. After 30 minutes, the sample was diluted to a volume of 200 ml with de-
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jonized water (DIW), and 10 ml of phosphoric acid (H,PO,) and 0.2 g of sodium fluoride (NaF) were
added. After more swirling, 15 drops of diphenylamine indicator was added and the sample was titrated
with 0.5N ferrous ammonium sulfate.

Metals. Analyses for metals employed combinations of the following Varian spectrophotometers:
SpectrAA 400P or 400Z with GTA 96 a Graphite Furnace and autosampler; or a SpectrAA 10 with VOA
76 hydride—cold vapor generator and flame autosamplers. Sample preparation prior to analysis by
atomic absorption was accomplished by guidelines specified by Chapter 3, Sections 3.2.and 3.3, 7000
series (EPA 1986).

Organotins. Organotin species analysis was by the method of Uhler and Durrel (1989).
-Speciation was done by a n-pentyl derivatization using a Gas Chromatograph with a Flame Photometric
Detector. A sediment sample was mixed with 5 ml of hydrobromic acid (HBr), converting cationic butyltins 2
to the bromide complexes, which were then extracted with a toluene-tropolone mixture. Following this : /
extraction a n-pentylmagnesium- bromide was used to convert the butyltins to the n-pentyl derivatives.
This extract was cleaned by passing it through a Florisil/Silica chromatograph column and then injected
into the Gas Chromatograph with a FPD detector where butyltins were quantified.

Chlorinated Pesticides and PCB’s. Analyses for these constituents were determined by Method
8080 (EPA 1986). A solid sample was mixed with anhydrous sodium sulfate, placed in an extraction
thimble and extracted using acetone and hexane in a Soxhlet extractor. The extract was then dried,
concentrated, and underwent a Florisil clean-up. The extract was analyzed by gas chromatograph with
an electron capture detector. '

Polynuclear Aromatic Hydrocarbons and Phthalates. Analyses for semivolatile compounds
were by GC-MS techniques, following Method 8270 (EPA 1986). A solid sample was mixed with
anhydrous sodium sulfate and sonicated in methylene chloride. The extract was concentrated and then
cleaned up by gel permeation chromatography.  The extracted sample was analyzed by gas
chromatograph/ mass spectroscopy. The EPA 8270 method was modified slightly by the use of Varian
Selective lon Storage technique which eliminates interfering ions from the sample spectrum.

Dioxins and Furans. Sediment samples were analyzed for tetra to octa chlorinated dioxins and
furans using EPA Method 8290. These analyses were performed by Alta Analytical Laboratory, Inc., El
Dorado Hills, CA. ‘
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2.4 Bioassay and Bioaccumulation Test Procedures
Biological assessments of the Humboldt Bay sediments are summarized in Table 3.
2.4.1 Suspended Particulate Phase (SPP) Bioassays

Suspended particulate phase elutriates were prepared by procedures outlined in the "Green
Book" (EPA/USACE 1991) using reference site water and test sediments. The test protocol for bivalves
was as specified by ASTM (1989). Three concentrations (100%, 50%, 10%) of suspended particulate
phase were tested. The lower concentrations were evaluated only if the 100% concentrations produced
>50% inhibition of development. Three species were tested in suspended particulate phase bioassays:
The larvae of a marine bivalve (the bay mussel, Mytilus edulis), a mysid (Holmesimysis costata), and a
marine teleost fish (the speckled sanddab, Citharichthys stigmaeous).

Elutriate sanddab bioassays were performed at the Davenport laboratory, and elutriate bioassays
with mysids and bivalve larvae were performed at the Watsonville laboratory. The positioning of test
containers and other conditions in the laboratories were designed for uniform exposure to the controlled
laboratory environment. Five replicates of test treatments were randomly assigned (complete random
design) to the test containers by use of a random numbers generating program.

The sediment samples were placed in cleaned 5-gallon polyethylene buckets with laboratory
seawater for elutriate preparation. The sediment to water ratio was 1:4 as specified in the Green Book.
The mixtures were agitated by vigorous aeration  for 30 minutes. After a one-hour settling period, the
elutriates were siphoned off and used as suspended particulate phase media.

2.4.1.1 Bivalve Larvae (Mytilus edulis)

Mussels were induced to spawn by high-temperature stimulation. Eggs and sperm were collected
in separate basins filled with aerated seawater at 20°C. Egg density was determined by microscopically
counting several 1-ml aliquots taken from the well-mixed egg basin. Fertilization was accomplished by
addition of an appropriate amount of sperm suspension, and confirmed by microscopic examination.

The control exposure, performed for quality assurance purposes, used seawater from our
laboratory system. Five replicate dishes were used for each test exposure. Temperature, dissolved
oxygen, pH and salinity were monitored in each test concentration and in controls at the beginning and
end of the test. '

Larvae were tested in 250 ml polyethylene beakers containing approximately 200 mi of test
solution. After fertilization was confirmed an aliquot containing approximately 6000 fertilized eggs was
pipetted into each test beaker. Gentle aeration was provided throughout the 48-hour duration of the test.
Five extra beakers were prepared in addition to those required for test and control replicates. These
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"extra" test containers were not incubated for 48 hours, but rather they were evaluated immediately after
inoculation to provide the "initial recovery" data used to establish the mean number of embryos added
to each experimental beaker.

At the end of the 48-hour exposure period the contents of each dish were poured through a 45y
nytex screen. Surviving larvae were retained on the screen. The test beaker was rinsed three times with
seawater and each successive rinse was poured through the screen to ensure complete transfer of lar-
vae. Larvae were quantitatively transferred from the screen into a graduated cylinder-and the volume was
adjusted with a seawater-formalin mixture. Contents of the cylinder were mixed by inversion to ensure
uniform distribution of larvae, and a 1 ml aliquot was transferred to a Sedgwick-Rafter counting slide for
microscopic evaluation. Larvae were scored for evidence of internal tissue inside a complete larval shell.
Larvae which had a complete larval shell containing tissue were counted as normal, whereas empty
shells and larvae with incomplete shells were scored as abnormal. Data were reported as percent of
initial embryos which survived, and percent of survivors which showed normal development, as
calcuiated below.

The raw data resulting from these bioassays included the following:

» Counts of embryos added to five replicate test containers which were not incubated for 48
hours (= initial recovery).

+ Counts of normal and abnormal embryos from test containers (five replicates per sample,
reference and control) which were incubated for 48 hours.

The results were calculated from these data as follows:

No. normal larvae recovered
N x 100

% Survival =

No. normal larvae

% Normal = : X
No. normal larvae + No. abnormal larvae

where N = the mean initial number of embryos added (from initial recovery data).
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For each test chamber other than controls, % survival data were adjusted fo correct for mortality
observed in the control exposures by use of Abbott’s correction: '

(mean % control survival - % sample survival x 100)

Corrected Sample % Survival = 100 - :
mean % control survival

Percent normal development data were similarly adjusted.

For the bioassay to be considered a valid test, an average of at least 70% of the exposed
embryos must survive in the controls; abnormals were counted as mortalities as per the Testing
Guidelines contained in SFACOE Public Notice No. 93-2: Response to Comments on Public Notice 92-5.

Following the Scope of Services, the 100% elutriate concentrations were evaluated initially. If
Abbott's-corrected survival or normal development values were >50%, no further evaluations were
performed. If these values were <50%, the 10% and 50% elutriate exposures were evaluated and EC,,
and/or LC,, calculations were made using the Trimmed Spearman-Karber method. For LC,, calculations,
abnormal larvae and calculated mortalities were added; whereas for EC,, calculations, separate
abnormality counts were used, as per Public Notice 93-2 (see above). ‘

A reference toxicant bioassay was also performed for quality assurance purposes, to verify the
health and sensitivity of the test organism population. The reference toxicant used was cupric sulfate
(CuS0,+5H,0) dissolved in laboratory seawater. A second reference toxicant test was performed using
ammonia as the toxicant.

2.4.1.2 Mysid (Holmesimysis costata)

Adult mysids (Holmesimysis costata) were collected from kelp beds near Monterey, California.
The animals were gently aggregated with a dip net, corralled into a submerged bucket without removing
them from the water and transported directly to the bioassay lab. In transit, holding tank temperatures
were maintained within 2°C of the ambient temperature at sampling. Gentle aeration was supplied from
a bottle of compressed oxygen. Throughout testing, the mysids were fed about 50 brine shrimp (Artemia
salina) nauplii per mysid per day to prevent mortality from starvation and cannibalism.

Mysids were tested in one-liter polycarbonate tanks containing one liter of test solution. To initiate
testing, mysids were sorted into groups of 10 in small containers with very smalil volumes of seawater.
Mysids were transferred to the test containers by submerging the containers and slowly tipping the
animals into the test medium. During the bioassays, the number of survivors of the original 10 animals
per tank were recorded as experimental data at 4, 8, 24, 48, 72, and 96 hours after test initiation. At
each of these checkpoints, dead animals (i.e., those nonresponsive to mechanical stimulus) were
removed from the test containers. .



TOXSCAN INC. San Francisco Army Corps of Engineers
T-12046 : Humboldt Bay
Page 8 Baseline Survey Il (FY 1995)

A reference toxicant bioassay was also performed on the mysids for quality assurance purposes,
to verify the health and sensitivity of the test organism population. The reference toxicant used was
Sodium Dodecyl Sulfate (SDS) dissolved in laboratory seawater.

2.4.1.3 Teleost Fish (Citharichthys stigmaeus)

Speckled sanddabs were collected by otter trawl from Tomales Bay and kept in holding tanks
until transported to the laboratory via overnight delivery. They were allowed to acclimate to laboratory
conditions prior to testing. Fish were fed a high protein peliet food during the holding period until 48 hours
before test initiation; they were not fed thereafter.

Sanddabs were tested in 10-liter aquaria and were individually transferred from holding tanks to
aquaria to start the test. During the bioassays, the number of survivors of the original 10 animals per tank
was recorded as experimental data at 4, 8, 24, 48, 72, and 96 hours after test initiation. At each of these
checkpoints, dead animals (i.e., those nonresponsive to mechanical stimulus) were removed from the
-test containers.

A reference toxicant bioassay was also performed on the sanddabs for quality assurance
purposes, to verify the health and sensitivity of the test organism population. The reference toxicant used
was Sodium Dodecyl Sulfate (SDS) dissolved in laboratory seawater. A second reference toxicant test
was performed using copper as the toxicant.

2.4.1.4 Initial Mixing Calculations

In cases where an EC,, or LC,, was obtained, calculations of initial mixing were made using
standardized formulae developed by the USACOE and EPA (EPA/ACOE 1977).

2.4.2 Solid Phase (SP) Static Bioassay {Amphipod)

Solid phase static bioassays were conducted on the harbor sediments simuitaneously with control
and reference sediments. The amphipod Rhepoxynius abronius was tested following procedures outlined
in ASTM (1990).

Salinity and total ammonia measurements were made on sediment interstitial water as received,;
in addition, a final pore-water ammonia measurement was taken from one replicate of each test sediment
at test termination. Pore waters were extracted by centrifugation. Interstitial water salinity was measured
using a salinometer-calibrated refractometer. Interstitial water ammonia concentrations were measured
with an ammonia probe calibrated to three concentration standards (see Sediment Chemical and
Physical Analysis- Section 2.3). p
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In each test, five replicates of each station and reference treatment were randomly assigned to
test jars. A 2-cm deep layer of appropriate sediment was added to each jar on the day prior to test
initiation, and each test jar was provided with aeration via pasteur pipet. Each test was started on the
following day by randomly assigning 20 amphipods to each jar, and continued for 10 days under static
conditions with constant illumination and aeration. Daily measurements of environmental test conditions
(temperature, salinity, pH, dissolved oxygen) were made in each test container, and the number of
animals which had appeared on the sediment surface was noted.

At the end of the ten day exposure period, the contents of each jar were poured through a
0.5 mm sieve and the number of surviving amphipods counted. Survivors from each replicate were
transferred into bowls containing control sediment and monitored for their ability to rebury within one
hour. Test data for each replicate therefore include number of survivors and number of survivors able
to rebury.

Reference toxicant bioassays were performed with each batch of test animals to verify the health
and sensitivity of the test organism population. The reference toxicant used was cadmium chloride
(CdCl,) dissolved in laboratory seawater.

2.4.3 Solid Phase (SP) Flow-through Bioassays (Mysid Shrimp and Polychaete Worm)

Solid phase flow-through bioassays with mysids and worms were conducted on the harbor
sediments simultaneously with control and reference sediments. Control sediments were collected from
Tomales Bay. Testing for both species was performed at the Davenport facility where continuously
flowing seawater is available, using testing procedures in EPA/COE (1991).

Mysids (Holmesimysis costata) were collected from kelp beds near Monterey, California. The
animals were gently aggregated with a dip net, corralled into-a submerged bucket without removing them
from the water and transported directly to the bioassay lab. In transit, holding tank temperatures were
‘maintained within 2°C of the ambient temperature at sampling. Gentle aeration was supplied from a
bottle of compressed oxygen. Throughout testing, the mysids were fed about 50 brine shrimp (Arfemia
salina) nauplii per mysid per day to prevent mortality from starvation and cannibalism.

Polychaete worms (Nephtys caecoides) were collected from Tomales Bay and shipped overnight
to the bioassay laboratory. They were kept in holding tanks with home sediment and overlying seawater
until test initiation.

All sediments were sieved through a 1.0 mm screen to remove indigenous fauna, and a 3.0 cm
layer of appropriate sediment was added to each test container. Tanks were then filled with lab seawater,
and either twenty polychaete worms (Nephtys caecoides) or twenty mysids (Holmesimysis costata) were
added to each container. Worms were tested in 31 L glass aquaria; mysids were tested in 1.5 L
polycarbonate tanks fitted with small, screened drain holes. The small mysid containers were suspended
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above the larger worm containers such that when the flow-through seawater system was activated,
seawater passed through the mysid tanks, overflowed through the screened drain holes into the worm
tanks, then drained to sea.

Solid Phase flow-through bioassays continued for 10 days. At least twice each day,
environmental systems were checked for proper functioning. Once each day, the salinity and temperature
of the system were measured. Dissolved oxygen and pH values of each tank were measured twice daily.

After the 10-day bioassay period, the contents of each tank were gently washed with seawater
through a 0.5-mm nylon screen. The animals were retrieved from the screen and counted. Test data
were the number of survivors of each species.

A reference toxicant bioassay was also performed on the mysids for quality assurance purposes,
to verify the health and sensitivity of the test organism population. The reference toxicant used was
Sodium Dodecyl Suifate (SDS) dissolved in laboratory seawater. A second reference toxicant test was
performed using ammonia as the toxicant.

2.4.4 Bioaccumulation Exposure

Clams (Macoma nasuta) and polychaete worms (Nephtys caecoides) were exposed to test and
control sediments in an array of 31-liter flow-through glass aquaria, as follows: Five replicates of each
harbor composite, reference composite and control sediments were randomly assigned to the test tanks.
The control sediment was collected from Tomales Bay, CA. Sediments were screened through a 1.0 mm
screen to remove indigenous fauna, and a 3.0 cm layer was added to each tank. Tanks were filled with
water and 30 clams and 40 worms were added to each. After a one-hour settling time, the ﬂow-through
seawater system was activated and adjusted to a flow rate equivalent to 5 tank/volume changes per 24
hours (6.5 liters/hour).

Bioaccumulation exposures continued for 28 days. At least twice each day, environmental
systems were checked for proper function. Each tank was monitored daily for temperature and D.O., and
the seawater system was monitored daily for salinity and pH.
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3.0 Results

Sediment physical, chemical and bioassay analyses are summarized in Table 1. Twelve samples
from North Bay, Entrance and Bar were screened and analyzed for particle size distribution (PSD) only.
Thirty-one samples were analyzed for bulk sediment chemistry: 26 discrete samples plus five harbor
composites (SAMTB, EKUP, EKEX, FLTB, REF). Bioassay testing and bicaccumulation exposures were
performed on the five composites and on the control sediment; subsamples of these sediments were
analyzed for tetra to octa chlorinated dioxins and furans.

3.1 Sediment Physical Analysis

The particle  size distributions of the sediment samples and composites are summarized in
Table 4; details of grain size analyses are presented in Appendix C. Except for station NB9, the North
Bay, Entrance and Bar samples each contained at least 90% coarse sediments by weight (® < 4); NB9
contained 11.7% fines. Coarse sediment composition of the three harbor composites were as follows:
Samoa Turning Basin (SAMTB) = 79.3%; Eureka Upper Channel (EKUP) = 35.1%; Eureka Upper
Channel Extension (EKEX) = 15.9; and Field’s Landing Lower Channel and Turning Basin (FLTB)
16.9%. The disposal site reference (REF) composﬂe contained 4. 3% coarse sediments.

3.2 Bulk Sediment Chemistry

Results of bulk sediment chemical analyses of the Humboldt Harbor sediment samples and
composites are summarized in Table 4. The laboratory reports are presented in Appendix C, and the
laboratory QA plan summary is presented in Appendix D. Chains of Custody are Presented in
Appendix F. The discussion below is generally limited to analyses of the harbor and reference
composites; please refer to Appendix C for results of analyses of the individual samples.

Metals. The Humboldt Harbor sediment composites were analyzed for ten metals. Metals
concentrations in the Harbor composites were similar to those found in the Reference composite. Within
the Harbor composites, composite SAMTB tended to have the lowest metals concentrations. Individual
accounts of the ten metals analyzed in these sediments are as follows: ;

+ Arsenic concentrations ranged from 3.7 ppm to 4.9 ppm in the harbor composites. None of
the harbor composites exceeded the 5.2 ppm found in the reference composite.

+ Cadmium concentrations ranged from 0.1 ppm to 0.2 ppm in the harbor composites. SAMTB,
EKEX and FLTB exceeded (by 2.0x) the 0.1 ppm found in the reference composite. Cadmium
concentrations found in these sediments were near the detection limit.

» Chromium concentrations ranged from 120 ppm to 130 ppm in the harbor composites. Harbor
composites EKUP and EKEX exceeded (by 1.1x) the 120 ppm found in the reference
composite.
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+ Copper concentrations ranged from 11 ppm to 30 ppm in the harbor composites. Only harbor
composite EKEX exceeded (by 1.1x) the 28 ppm found in the reference composite.

« Lead concentrations ranged from 4.9 ppm to 15 ppm in the harbor composites. EKUP (1.5X)
and EKEX (1.1X) exceeded the 10 ppm found in the reference composite.

« Mercury concentrations ranged from 0.096 ppm to 0.13 ppm in the harbor composites. Only
EKEX exceeded (by 1.1x) the 0.12 ppm found in the reference composite.

« Nickel concentrations ranged from 86 ppm to 130 ppm in the harbor composites. None of the
harbor composites exceeded the 130 ppm found in the reference composite.

+ Selenium concentrations ranged from 0.1 ppm to 0.2 ppm in the harbor composites. None of
the harbor composites exceeded the 0.2 ppm found in the reference composite.

«  Silver concentrations ranged from 1.3 ppm to 1.6 ppm in the harbor composites. None of the
harbor composites exceeded the 1.7 ppm found in the reference composite.

+ Zinc concentrations ranged from 44 ppm to 94 ppm in the harbor composites. EKUP (1.2x)
- and EKEX (1.4x) exceeded the 69 ppm found in the reference composite.

Butyltins. Three organotins (tri-, di-, and mono-butyltin) were measured in the Humboldt Harbor
sediment composites. Composite EKEX contained 10 ppb tributyltin; a small amount (2 ppb) of dibutyltin
was detected in the EKUP and EKEX composites. The reference sediment contained no detectable
butyltins.

Semivolatiles. Phthalate esters and seventeen polynuclear aromatic hydrocarbons (PAHs) were
measured in the Humboldt Harbor sediment composites. Several samples in this set were overdried
during extraction. As a consequence the surrogate recoveries for nitrobenzene-d5 were below QC limits.
The affected samples were re-extracted and reanalyzed. However, the second extraction took place
between 9 and 11 days beyond the 14 day holding time. Both sets of data are reported in Table 4 and
in Appendix C. The results for the other analytes were comparable in the two analyses, except for
individual sample SAM 6-B which had a much higher PAH content in the second extract. This
inconsistency may be attributed to a lack of homogeneity in the sample.

Among the harbor composites, SAMTB consistently contained the lowest concentrations of
semivolatiles, and EKUP the highest. Phthalate concentrations ranged from 200 to 1700 ppb in the
harbor composites; EKUP (4.6x) and FLTB (3.5x) exceeded the 370 ppb measured in the reference
composite. Total PAH concentrations ranged from 96 ppb (SAMTB) to 890 ppb (EKUP) in the harbor
composites compared to 390 ppb detected in the reference sediment. PAH detections were as follows:

LPAHSs. Six low molecular weight PAHs were detected in the harbor or reference composites.
Total LPAH concentrations in the harbor samples ranged from 51 ppb (SAMTB) to 240 ppb
(FLTB); the reference sample contained 230 ppb total LPAH.
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+ 2-methylnaphthalene concentrations ranged from 14 ppb to 77 ppb in the harbor
composites; FLTB (1.1x) exceeded the 71 ppb detected in the reference composite.

» Naphthalene concentrations ranged from 13 ppb to 44 ppb in the harbor composites;
EKUP (1.6x), EKEX (1.4X) and FLTB (1 2x) exceeded the 27 ppb detected in the
reference composite.

+ Acenaphthene was detected only in composite EKUP (13 ppb); none was detected in the
reference sample.

* Fluorene concentrations ranged from <13 ppb to 32 ppb in the harbor composites; the
concentrations in EKUP, EKEX and FLTB exceeded by 1.2x to 1.3x the 24 ppb found in
the reference sample. None was detected in composite SAMTB.

* Phenanthrene concentrations ranged from 31 ppb to 110 ppb in the harbor composites;
none of the harbor composites exceeded the 110 ppb detected in the reference
composite.

* - Anthracene was found (17 ppb) only in composite EKUP; it was not detected in the
reference sample.

HPAHSs. Nine high molecular weight PAHs (HPAHs) were detected in the harbor or reference
composites. Total HPAH concentrations ‘ranged from 60 ppb (SAMTB) to 620 ppb (EKUP) in the
harbor composites, compared to 160 ppb in the reference sediment.

* Fluoranthene concentrations ranged from 20 ppb to 160 ppb in the harbor composites;
except for SAMTB, each of the harbor comeSItes exceeded (by 1.3 to 4.6x) the 35 ppb
detected in the reference composite.

« Pyrene concentrations ranged from 25 ppb to 150 ppb in the harbor composites; except
for SAMTB, each of the harbor composites exceeded (by 1.3 to 4.3x) the 35 ppb detected
in the reference composite.

+ Chrysene concentrations ranged from <13 ppb to 59 ppb in the harbor composites; EKUP
(1.7x) and EKEX (1.2x) exceeded the 35 ppb detected in the reference composite.

» Benzo(a)anthracene concentrations ranged from <13 ppb to 41 ppb in the harbor
composites; EKUP (2.6x) and EKEX (1.4x) exceeded the 16 ppb detected in the reference
composite.



TOXSCAN INC. San Francisco Army Corps of Engineers
T-12046 Humboldt Bay
Page 14 i Baseline Survey 11l (FY 1995)

+ Benzo(b)fluoranthene concentrations ranged from <13 ppb to 51 ppb in the harbor
composites; EKUP (2.2x), EKEX (1.6x) and FLTB (1.1x) exceeded the 23 ppb detected
in the reference composite.

» Benzo(k)fluoranthene concentrations ranged from <13 ppb to 29 ppb in the harbor
composites; EKUP and EKEX exceeded the <13 ppb detected in the reference composite.

+ Benzo(a)pyrene concentrations ranged from <13 ppb to 51 ppb in the harbor composites;
EKUP, EKEX and FLTB exceeded the <13 ppb detected in the reference composite.

* Indeno[1,2,3-CD]pyrene concentrations ranged from <13 ppb to 32 ppb in the harbor
composites; EKUP and EKEX exceeded the <13 ppb-detected in the reference composite.

+ Benzo[ghilperylene concentrations ranged from <13 ppb to 51 ppb in the harbor
composites; EKUP (2.7x), EKEX (1.6x) and FLTB (1.2x) exceeded the 19 ppb detected
in the reference composite.

Chlorinated Pesticides and PCBs. The Humboldt Harbor sediment composites were analyzed
for the eighteen chlorinated pesticides and four polychlorinated biphenyls (PCBs as Aroclors). None of
the harbor composites, reference or Tomales Bay control sediments contained detectable amounts of
these substances.

Dioxins and Furans. The Humboldt Harbor composites were analyzed for tetra to octa
chlorinated dioxins and furans by Alta Analytical Laboratories, (EI Dorado Hills, CA). The harbor
composites contained from 87.0 pg/g to 503 pg/g total dioxins and from 18.0 pg/g to 84.7 pg/g total
furans; FLTB contained the lowest concentrations and EKEX the highest concentrations of each. The
reference site sediment contained 621 pg/g total dioxins and 3.65 pg/g total furans. TEQ'’s ranged from
0.76 at the reference site to 3.5 at EKEX.

Sediment Conventionals. The sediments were tested for total and water soluble sulfides, oil and
grease, petroleum hydrocarbons, -total volatile solids, percent solids, and total organic carbon. Composite
EKEX generally contained the highest concentrations and SAMTB the lowest.

Total sulfides ranged from 79 ppm to 300 ppm in the harbor sediment composites. The reference
composite contained 1.3 ppm total sulfides. Except for a trace amount (0.3 ppm) in the EKUP composite,
no water soluble sulfides were found in the harbor composites, nor in the reference composite.

Qil and Grease concentrations ranged from <20 ppm to 80 ppm in the harbor sediments; EKUP,
EKEX and FLTB each contained higher concentrations than the <20 ppm in the reference composite.
Petroleum hydrocarbons were detected only in FLTB (46 ppm). Volatile solids ranged from 2.0% to 4.3%
in the harbor composites, and was 3.9% in the reference sediment.
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Percent solids in the harbor composites ranged from 59% to 71% compared to 62% in the
reference composite; total organic carbon ranged from 0.54% to 0.67% in the harbor composites,
compared to 0.72% in the reference composite.

Sediment Chemistry Summary: Except for total sulfides (and possibly phthalate esters) the Humboldt
Harbor sediments contained no particularly high concentrations of any of the tested substances or
compounds when compared to the reference site sediments. Dioxin and furan concentrations were
determined by EPA Region IX to be below levels of concern (USEPA Memorandum, 5/24/95). Although
sulfide concentrations in the harbor composites (79 ppm to 300 ppm) were not particularly high for harbor
sediments in general, they exceeded the very low reference site concentration of 1.3 ppm. Concentra-
tions of some PAHSs in the Eureka Upper Channel and Extension exceeded reference levels by 4.3x to
8.6x (calculating non-detects at 0.5 x D.L.), but again, the absolute concentrations (to 890 ppb total PAH)
were not particularly high. Phthalate concentrations of 1700 ppb in Eureka upper Channel, and 1300 ppb
in Field’'s Landing appear somewhat elevated (4.1x to 5.3x reference).

3.3 Bioassay Test Results

Six sediment toxicity evaluations were conducted on the Humboldt Harbor sediments. Suspended
particulate phase (SPP) bioassays and solid-phase (SP) bioassays employed a total of five species, and
bioaccumulation exposures were conducted with two species (Table 3). Bioassay test results and
statistical evaluations are summarized in Table 5§ through Table 11. Water quality monitoring data
summaries, and reference toxicant test results are tabularized, and Logs of test animal shlppmg,
receiving, acclimation and holding are contained in Appendix E. ,

- 3.3.1 Suspended. Particulate Phase (SPP) Bioassays

Suspended Particulate Phase bioassay testing of the Humboldt Harbor Baseline Survey Il
sediments comprised three species: a bivalve larva (Mytilus edulis), a teleost fish (Citharichthys
stigmaeous) and a mysid shrimp (Holmesimysis costata). Results of these bioassays are summarized
below, and in Table 5 through Table 8.

3.3.1.1 Bivalve Larvae

Adult Mytilus edulis were purchased from Carlsbad Aquafarm Inc., Carlsbad, CA. Collection data
were not available. The animals were shipped on 24 April 1995 and arrived at ToxScan’s Watsonville
laboratory on 25 April via Federal Express overnight; the test was initiated the same day. Results of the
bivalve larvae tests are presented in Table 5.

Survival. Mean survival of bivalves in the laboratory seawater control was 94.6%, well above
the ASTM (1989) protocol requirements of 70 percent. The reference site 100% elutriate produced 80.9%
survival, Abbott's-corrected to 85.6%. Abbott's corrected mean survival in the 100% elutriates of the
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Humboldt Harbor composites ranged from 0.0% in the EKEX composite to 72.0% in the FLTB composite.
Three harbor sediment bivalve tests demonstrated enough toxicity to generate LC.;s: EKUP (9.8%),
SAMTB (17.3%) and EKEX (5.1%).

Development. Mean normal development values (adjusted with Abbott’s correction) for bivalve
larvae exposed to 100% elutriates of the test sediment ranged from 0.0% in the EKEX composite to
78.2% in the FLTB composite. Normal development in the disposal site reference elutriate was 91.9%,
Abbott’s-corrected to'97.1%. Normal development in the laboratory seawater control was 94.6%. Three
Harbor sediments tests demonstrated enough bivalve toxicity to generate EC,,s: SAMTB (18.6%), EKUP
(9.8%) and EKEX (<10%; not calculable). :

Reference Toxicant. The Abbott's-corrected bivalve reference toxicant LC,, was 7.15 ppb Cu
(95% CL: 6.46 - 7.92); the EC,, for development was 7.88 ppb Cu (95% CL: 7.29 - 8.52). These values :
are within +2 SD of the mean of EC.,s calculated from previous Mytilus: copper reference toxicant tests. <7
The ammonia reference toxicant test resulted in an LC,, of 10.7 ug/L (95% CL: 9.8 - 11.6) and an EC,,
of 10.8 pg/L (95% CL. 10.0 - 11.7) total NH,.

3.3.1.2 Mysid Shrimp

Adult Holmesimysis costata were collected from kelp beds near Monterey, California by SP
Aquatics on 26 April 1995 and transported directly to the bioassay lab. The mysid suspended particulate
phase bioassay was initiated that afternoon.

Mean survival of the mysids was 100% in each of the Humboldt Harbor Baseline Survey Il
sediment elutriates (Table 6). Mean control survival was 100%; reference site survival was 88%. Mysid
survival was significantly diminished from reference site survival in three harbor composites (EKUP,
EKEX and FLTB) (Steel's Many-One Rank Test: p=0.05, k=4). Except for composite EKEX (LC;, =
51.2%) LC,,s of all composites were >100% elutriate.

Reference Toxicant. The mysid reference toxicant 96 hour LC., was 8.00 mg/L SDS (95% CL:
5.61 - 11.4). This value is within +2 SD of the mean of LC,;s calculated from previous Holmesimysis:
SDS reference toxicant tests.

3.3.1.3 Teleost Fish

Speckled sanddabs (Citharichthys stigmaeus) were collected from Tomales Bay by John
Brezina & Associates; collection data was not available. The animals were delivered to ToxScan's : |
Davenport laboratory on 5 May 1995 by the supplier. The sanddabs were held in 32.5 - 33.0%. seawater 'y
at 10.5 - 14.5 °C until test initiation on 9 May.

Mean survival of the sanddabs in the Humboldt Harbor sediment 100% elutriates ranged from
0.0% in the EKEX composite to 96% in the SAMTB composite (Table 7). Mean control survival was 92%,
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and the reference site survival was 88%. Survival in the EKEX and FLTB composites was significantly
diminished from survival in the reference sediment (Steel's Many-One Rank Test: p=0.05, k=4).
Composites EKEX (LC,, = 61.6

Reference Toxicant. The sanddab reference toxicant 96 hour LC,, was 2.00 mg/L SDS
(95% CL: 1.65 - 2.43). This value is within +2 SD of the mean of LC,s calculated from previous
Citharichthys: SDS reference toxicant tests. A second reference toxicant test using copper as the

“ reference toxicant produced a 96 hour LC,, of 0.37 mg/L. (95% CL: 0.31 - 0.44 mg/L).

3.3.1.4 Initial Mixing Calculations

Calculations of initial mixing concentrations for disposal depths of 50m, 20m and 10m are
detailed in Appendix E (Table E1). Three composites (SAMTB, EKUP and EKEX) generated EC,
values from the bivalve test, composite FLTB also produced an LC,, from the sanddab test, and
composite EKEX produced LCys from all three species (Table 8). Except in one case (EKEX bivalve
at 10 m depth) the factored ECy;s were each higher than the projected concentrations (C,,) for the three
calculated depths. Since the disposal site is greater than 20 m depth, the Limiting Permissible
Concentrations (LPCs) were not exceeded for this sediment.

3.3.2 Solid Phase (SP) Static Bioassay (Amphipod)

Test amphipods (R. abronius) were collected on 26 Aprii 1995 at Yaquina Bay, OR by
Northwestern Aquatics, Inc.. They arrived via overnight delivery at ToxScan's bioassay facility in
Watsonville, CA on 28 April. These amphipods did not require salinity acclimation; they were held at 32.9
to 33.2%. until testing was initiated on 5§ May with 31.4%. - 32.6%. overlying seawater.

Solid phase static bioassay results for the amphipod Rhepoxynius abronius are summarized in
Table 9. Prior to initiation of the bioassay, analysis of interstitial waters found ammonia concentrations
in the EKUP (35.8 mg/L) and EKEX (59.6 mg/L) composites exceeded the threshold limit of 20 mg/L for
Rhepoxynius (Table 4). Therefore, ammonia-purging procedures were initiated for these sediments, and
a parallel (purged) control was set up using home sediments from Yaquina Bay. After two days of
aeration and twice-daily renewals of overlying water, total ammonia levels in the pore waters was
sufficiently reduced to begin the test. Twice daily renewals continued for these samples for the test
duration. Final (end-test) concentration of total ammonia in the pore water was 2.1 mg/L (EKUP) and 5.2
mg/L (EKEX).

Survival. Mean survival of R. abronius in the Humboldt Harbor Baseline Survey Il sediment
composites ranged from 71.0% to 89.0% (versus 98.0% and 99.0% in the home sediment controls and
65.0% in the reference site composite). Amphipod survival in each of the harbor composites exceeded
survival in the reference site; therefore statistical analyses were not performed.
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Reference Toxicant. The amphipod reference toxicant 96 hour LCg, was 1.04 mg/L Cd (95% CL:
0.82 - 1.32). This value is within +2 SD of the mean of LCs calculated from previous Rhepoxynius :
Cd reference toxicant tests. A second reference toxicant test using ammonia as the toxicant resulted in
an LC,, of 97.0 mg/L (95% CL: 80.3 - 117.1)

3.3.3 Solid Phase (SP) Flow-Through Bioassays: Mysid Shrimp and Polychaete Worm

Mysid Shrimp Survival. Adult Holmesimysis costata were collected from kelp beds near
Monterey, California by SP Aquatics on 12 May 1995. They were transported directly to the bioassay lab
where the mysid SP bioassay was initiated that afternoon.

Mean survival of H. costata was 92% to 100% in the Humboldt Harbor composites, 96% in the
home sediment control and 93% in the reference composite (Table 10). Mysid survival in the harbor
-composites was either greater than, or not significantly diminished from survival in the reference site
composite.

Reference Toxicant. The mysid reference toxicant 96 hour LC,, was 12.7 mg/L SDS (95% CL.
10.8 - 15.0). This value falls above +2 SD of the mean of LC,,s calculated from previous Holmesimysis:
SDS reference toxicant tests. This suggests that these mysids may be less sensitive indicators - of
sediment toxicity than mysids used in other sediment bioassays in our laboratory.

Polychaete Worm Survival. Adult N. caecoides were collected from Tomales Bay by John
Brezina and Associates. Collection data were not available. They were delivered to the Davenport
bioassay laboratory on 5 May 1995 by the supplier. These animals did not require salinity acclimation;
they were held in home sediment with 32.5%. - 33.0%. overlying seawater at 10.7 °C - 14.5 °C until
testing was initiated on 11 May.

Mean survival of Nephtys caecoides in the Humboldt Harbor sediment composites ranged from
90% to 95% (versus 95% in the home sediment control and 84% in the reference composite (Table 11).
Worm survival in each of the harbor composites exceeded survival in the reference site composite;
therefore statistical evaluation was not necessary. k

Reference Toxicant. The polychaete reference toxicant 96 hour LC,, was 99.7 ug/L. copper
(95% CL not calculable). This value is within +2 SD of the mean of LCys calculated from previous
Nephtys: copper reference toxicant tests.
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3.3.4 Bioaccumulation Exposure (Clam and Worm)

Based on EPA and SFACOE review of the sediment chemistry results for the three harbor
composites and the reference composite, no assessment of the exposed tissues was deemed warranted
for either Macoma nasuta or Nephtys caecoides. The bulk sediment chemistry data revealed no
detectable chlorinated pesticides or PCBs, while total detected organotins (<1 ppb) were close to
detection limits. Dioxin/furan TEQs ranged from 0.81 to 3.5 in the harbor sediments. PAHs were detected
at low concentrations (98 - 160 ppb) in the composites.

Bioassay Results Summary. SPP Bioassay testing of the Humboldt Bay Baseline Survey lll
sediments demonstrated significantly increased toxicity (compared to the disposal site reference) to
mysids and sanddabs in the 100% elutriates from two to three of the four composites tested. Bivalve
LCss and ECgs in three of the composites ranged from 5.1% to 18.6% compared to EC/LC. s >100%
in the reference. The bivalve elutriate test LC,, in composite EKEX exceeded the LPC value for shallow
‘water (10m depth) disposal. Some of the observed elutriate toxicity is probably attributable to ammonia:
NH, concentrations in composites EKUP (11.5 mg/L NH,) and EKEX (15.8 mg/L NH3) each exceeded
the bivalve 48h LC,, of 10.7 mg/L in a concurrent ammonia reference toxicant test. Solid phase testing
with amphipods, mysids and worms did not find the harbor sediment toxicity significantly elevated
compared to the reference sediment. The reference toxicant tests for both mysid bioassays produced
LCsos above our control chart limits which suggests the test animal population was less sensitive than
usual. :
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TABLES
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Table 1. Analyses Performed, Humboldt Bay Baseline Survey lll (FY 1995). Shaded samples
composited; SP = Suspended Phase; SPP = Suspended Particulate Phase.

North Bay Channel:

NB1 YES NO NO NO
NB2 YES NO NO NO
NB3 YES NO NO NO
NB4 YES NO NO NO
NB5 YES NO NO NO
NB6 YES NO NO NO
NB7 - YES ~ NO NO NO
NB8 YES NO NO NO
NB9 YES NO NO NO
Samoa Turning Basin:
SAM1 YES YES NO NO
SAM2 YES YES NO NO
SAM3 YES YES NO NO
SAM4 YES YES NO NO

SAMS YES - YES NO NO

SAM7 ES YES NO NO

Eureka Upper Channel:
EK1 ) YES YES NO - NO

Eurevlv(.é' U e

Field’s Landing Lower Channel and Turning Basin:

FL5 YES NO
FL6 YES YES NO
FL?7 YES YES NO
FL8 YES YES NO
Entrance Channel, Bar, Reference Site and Control:
ENT1 YES NO NO NO
ENT2 YES NO NO NO
BAR1 YES NO NO NO
CONTROL NO NO NO? : YES
! Exposures only; no tissue analyses performed (see text). IIncludes tetra to octa dioxins and furans.

® Tetra to octa dioxins and furans only.
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San Francisco Army Corps of Engineers

Baseline Survey Il (FY 1995)

Humboldt Bay

Table 2. Sediments Collected, Humboldt Bay Baseline Survey Il (FY 1995). Samples collected by

vibracore or Smith-Macintyre grab; shaded samples composited.

North Bay Channel:

NB 1
NB 2
NB 3
NB 4
NB 5
NB 6
NB 7
NB 8
NB 9

03/30/95
04/04/95
04/02/95
03/30/95
04/02/95
04/02/95
04/02/95
04/02/95
03/30/95

Samoa Turning Basin (SAMTB):

SAM 1
SAM 2
SAM 3
SAM 4
SAM §
SAM 6-A

SAM 6-B

SAM 6-C

SAM 7

04/01/95
04/01/95
04/01/95
04/01/95
03/31/95
04/01/95

04/01/95

04/01/95

03/31/85

Eureka Upper Channel (EKUP):

EK 1
EK 2

EK 3

04/03/95
04/03/95

04/04/95

16:50
12:55
11:26
16:24
09:55
12:00
12:11
12:24
16:23

09:00
17:51
10:20
17:26
16:35

11:25
12:02
12:25

13:55
14:38
15:10

16:00
16:22
16:50

17:50

16:38

17:24
17:32
17:50
18:02
18:22

09:42

Grab
0.8
0.8

Grab
42
0.5
0.5

Grab

Grab

Grab
Grab
Grab
Grab
4.2
Grab
Grab
Grab
Grab

25
Grab
18
Grab
3.3

36
3.0
36

4.5

4.5

36
36
36

1.2

525028
525717
527595
530564
531952
533740

535714

537125
538749

541987

544424

545539

546765

547455
548132

548384

548546

548109

541497
543132

543794

Continued... &7

1384350
1384680
1385835

1387808

1389996

1391373
1392302
1393099
1393646

1394449
1395575
1396198

1396342
1397822
1397179

1397352

1397692

1398059

1394908
1397078

1397913
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EK 4

EK 4-A

04/04/95

04/04/95

Eureka Upper Channel Extension:

EK-5
EK-6
EK-7
EK-8

04/03/95
04/03/95
04/03/95
04/03/95

08:14
08:22
08:38
08:50

10:22
10:42
10:55
11:05

14:16
12:55
11:55
10:55

9.8
10.0
83
9.0

Fields Landing Lower Channel and Turning Basin (FLTB):

FL-1

FL-2

FL-3

FL-4

FL-5
FL-6

FL-7

04/02/95

04/02/95

04/02/95

04/02/95

04/02/95

04/02/95
04/04/95

04/02/95

15:17
15:42
16:00

16:22
16:42
17:00

17:30
18:00
18:15
18:30

14:00
14:12

13:43

13:30
12:20

13:10

Entrance Channel, Bar and Reference Site:

ENT-1
ENT-2
BAR-1
RF

03/30/95
03/30/95
03/30/95
03/30/95

17:02

17:14

14:02
11:18-13:00

28

3.1
27

28

25
5.8
4.0
44

0.8
0.8

08

0.8
4.0

0.5

0.8
0.8
0.5

8 Grabs

Grab
25
25
2.4

2.3
2.3

23

8.0
9.8
8.3
9.0

28

28
25
25
2.5
25

3.8
3.8

Grab
Grab

Grab

Grab
38

Grab

Grab

Grab

Grab
8 Grabs

543786

543749

543912
544050
543993
544098

513810

514037

513846

517329

519655
521141

523228

525995
529195
530955
552952

1398977

1398822

1399478
1399545
1399779

" 1400130

1383995

1384139

1384313

1385130

1384129
1383493

1384574

1382030
1379874
1377446
1361615

! Field measurements of station locations were made in latitude x longitude (see Field Logs, Appendix A), and converted
here to California State Plane Coordinates.

2 Grab samples (except Entrance and Bar) were taken only where depth from bottom to project depth was less than 1.5

ft; Entrance and Bar stations were grab sampled due to wind and sea conditions.
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Table 3. Biological Assessments, Humboldt Bay Baseline Survey lll (FY 1995).

R; abronius X - -

M. edulis - X -
H. costata X X -
C. stigmaeus - ‘ X -
N. caecoides X - E
M. nasuta - - E

X = test performed; E = exposure only, no tissue evaluation

SP = Solid Phase; SPP = Suspended Particulate Phase; BA = Bioaccumulation.
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Table 4. Sediment Chemistry Summary, Humboldt Bay Baseline Survey IIl (FY 1995). Composites only; for

individual sample results, see Appendix C.
]

Sampling Sections

Analyte Detection
SAMTB EKUP EKEX FLTB Ref. Limit
Chlorinated Pesticides (ppb, dry weight)
Aldrin ND ND ND ND ND 2.0
alpha-BHC ND ND ND ND ND 2.0
beta-BHC ND ND ND ND ND 20
delta-BHC ND ND ND ND ND 20
gamma-BHC (lindane) ND ND ND ND ND 20
alpha-Chlordane ND ND ND ND ND 2.0
gamma-Chlordane ND ND ND ND ND 2.0
4,4-DDD ND ND ND ND ND 2.0
4,4-DDE ND ND ND ND ND 2.0
4,4-DDT ' ND ND ND ND ND 2.0
Dieldrin ND ND ND ND ND 2.0
Endosulfan | ND ND ND ND ND 20
Endosulfan [l ND ND ND ND ND 2.0
Endosuifan sulfate ND ND ND ND ND 10
Endrin ND ND ND ND ND 2.0
Heptachlor ND ND ND ND ND 2.0
Heptachlor epoxide ND ND ND ND ND 10
Toxaphene ND ND ND ND ND 30
Dioxins (PCDD) and Furans (PCDF): Tetra- to Octa- Chlorinated® (pg/g)
Total PCDD 274 3424 502.9 87.03 621.49 0.17-0.36
Total PCDF 337 63.1 84.7 18 3.65 0.048-0.45
TEQs 1.4 27 35 0.81 0.76 -
PCBs (ppb, dry weight)
PCB 1242 ND ND ND ND ND 20
PCB 1248 ND ND ND ND ND 20
PCB 1254 ND ND ND ND ND 20
PCB 1260 ND ND ND ND ND 20
total PCBs ND ND ND ND ND
PAHS (ppb, dry wt)
2-Methylnaphthalene ND/14 51 39/64 77 71 11-13
Naphthalene ND/13 44 ND/37 32 27 11-13
2-Chloronaphthalene ND/ND ND ND/ND ND ND 11-13
Acenaphthylene ND/ND ND ND/ND ND ND 11-13
Acenaphthene . ND/ND 13 ND/ND ND ND 11-13
Fluorene ND/ND 30 32/27 28 24 11-13
Phenanthrene 31/24 110 110/81 100 110 11-13
Anthracene ND/ND 17 ND/ND ND ND 11-13
total detectable LPAHs 31/51 270 180/210 240 230 11-13
Fluoranthene 25/20 160 90/63 47 ’ 35 11-13
Pyrene 35/25 . 150 73/59 46 35 11-13
Chrysene ND/ND 59 42/31 33 35 11-13
Benzo(a)anthracene ND/ND 41 22117 16 16 11-13
Benzo(b)fluoranthene ND/ND 51 37/24 25 23 11-13
Benzo(k)fluoranthene ND/ND 29 19/ND ND ND 11-13
Benzo(a)pyrene ND/ND 51 22/16 16 ND 11-13
Indenol[1,2,3-CD]pyrene ND/ND 32 19/ND ND ND 11-18
Dibenzo(a,h)anthracene ND/ND ND ND/ND ND = ND 11-18
Benzo[ghilperylene ND/ND 51 31/22 23 19 . 11-18
total detectable HPAHs 60/45 620 360/230 210 160 11-18
total detectable PAHs 91/96 890 540/440 450 390 11-18
Phthalates (ppb, dry wt)
total phthalate esters 220/200 1700 510/300 1300 370 11-13

® See Appendix C-1 for PCDD and PCDF congener identifications.
. Continued...
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Table 4 (continued).  Bulk Sediment Chemistry Summary: Humboldt Bay Baseline Survey lll (FY1995): Composites
only; for individual sample results, see Appendix C. :
Sampling Sections

] Detection
Analyte ‘ ' SAMTB EKUP EKEX FLTB Ref. Limit
Grain Size (% dry)
Coarse Sand/Gravel (® < -1) 1.1 0.2 0.0 0.0 0.0 -
Sand (-1 < ® < 4) 78.24 34.90 15.94 16.90 4.26 -
Sit(5 <P <8) 127 43.94 54.64 54.29 74.57 -
Clay (® = 9) 7.93 20.93 29.41 28.8 21.16 -
Sediment Conventionals ‘ »
Total sulfides (ppm, dry) 79 170 300 160 1.3 0.1
Water soluble sulfides (ppm, dry) ND 0.3 ND ND ND 0.1
Qil & Grease® (ppm, dry) ' ND 23 80 27 ND 20
Petroleum Hydrocarbons (ppm, dry) ND ND 46 ND ND 20
Total Volatile Solids (%) 2.0 4.0 43 37 3.9 0.1
% Solids (%) 71 63 59 57 62 1.0
TOC (%) 0.54 0.67 0.66 0.62 072 0.1
Metals (ppm, dry wt) ;
Arsenic 3.7 4.0 4.7 4.9 5.2 ) 0.1
Cadmium 0.2 0.1 0.2 0.2 0.1 - 01
Chromium 120 130 130 120 120 0.1
Copper 11 27 30 25 28 0.1
Lead 49 15 11 8.6 10 0.1
Mercury 0.096 0.10 0.13 0.10 0.12 . 0.02
Nickel . 86 120 -130 120 130 . 0.1
Selenium 0.1 0.2 0.2 0.2 0.2 0.1
Silver 14 14 16 1.3 17 0.1
Zinc 44 81 94 56 69 0.1
Organotins (ppb, dry weight) ‘
Monobutyltin ND ND ND ND ND 1.0
Dibutyltin ND 2 2 ND ND 1.0
Tributyltin ND ND - .10 ND ND - 1.0
SP Bioassay [nterstitial Water )
Sallinity (%o): Initial 25 234 28.6 30.3 32.0 -
: Day 0 33 31 33 32 32 -
Day 10 32 32 . 32 32 32 -
pH: Initial 8.1 7.5 8.0 7.4 7.3 -
Day 0 7.8 71 7.2 7.3 7.5 -
Day 10 76 7.0 7.1 7.2 7.4 -
Total NH; (ppm): Initial . 8.9 ' 358 59.6 18.7 49 -
. Day 0 6.1 14.5 21.5° 11.6 3.7 ) -
Day 10 33 241 5.2 7.3 1.7 -
SPP Bioassay Elutriate Water ‘ '
Total NH, (ppm): 21 11.5 15.8 5.9 1.8 -

* Freon -extractable
® Remeasured after Day 0 renewal; Total NH, = 9.9 mg/L.
ND = None Detected
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Table 5, continued. Summary of bivalve larvae (M. edulis) suspended particulate phase bioassays for Humboldt Bay Baseline Survey lll, FY1995

Maintenance dredging project.

See text for explanation of calculations (Mean initial recovery = 5319).

3008

56.6

59.8

1 64 35 99 47 64.6
EKUP 2 97 41 138 455 4414 83.0 47.1 70.3 476 87.7 4938 50.3
50% 3 79 34 113 475 3753 70.5 + 69.9 + 746 + +
4 28 57 85 48 1344 253 | 33.99 329 30.76 26.7 35.93 32.52
5 0 103 103 47 0 00 | 0.0 0.0 ,
1 50 30 80 46.5 2325 437 62.5 462
EKUP 2 79 38 117 465 3674 69.1 30.1 67.5 33.6 73.0 '31.8 355
10% 3 33 74 107 48 1584 29.8 + 30.8 + 315 + +
4 0 109 109 47 0 0.0 27.86 0.0 30.95 0.0 29.45 32.72
5 g 120 129 46.5 419 79 | 7.0 8.3 v
1 0 104 104 475 0 0.0 0.0 0.0
EKEX 2 0 104 104 47 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
100% 3 0 99 99 485 0 0.0 + 0.0 + 0.0 + +
4 0 99 99 47 0 0.0 0.00 0.0 0.00 0.0 0.00 0.00
5 0 94 94 48 0 00 | 0.0 . 0.0 ;
1 0 95 95 485 0 0.0 0.0 0.0
EKEX 2 0 87 87 48 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50% 3 0 96 96 48 0 0.0 + 0.0 + 0.0 + +
4 ] 89 89 475 0 0.0 0.00 0.0 0.00 0.0 0.00 0.00
5 0 105 105 46 0 0.0 0.0 0.0
1 7 82 89 47 329 6.2 7.9 6.5 3
EKEX 2 26 86 112 48 1248 235 11.5 232 13.0 24.8 12.2 245 13.8
10% 3 24 69 93 48 1152 21.7 + 25.8 + 22.9 + 27.3 +
4 6 75 81 49 294 55 10.28 7.4 10.87 5.8 10.87 7.8 11.49
5 1 110 111 47 47 0.9 0.9 0.9 1.0 _
1 70 29 99 48 3360 63.2 70.7 66.8 74.8
FLTB 2 58 22 80 50 2900 54.5 68.1 725 73.9 57.6 72.0 76.6 782
100% 3 78 21 99 485 3861 726 + 78.8 + 76.7 + 83.3 +
4 81 36 117 46 3726 70.0 9.80 69.2 443 74.1 10.36 732" 468
5 91 25 116 47 4277 80.4 , 78.4 85.0 82.9
For sample SAMTB: LC,, 26% (10.89%, 24.90%); EC, = 18.55% (12.10%, 26.5
For sample EKUP: LC,, % (4.66%, 19.47%); . EC,, = 9.85% (4.62%, 19.9
For sample EKEX: LC,, = Not calculable; EC,, = Not Calculable
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Table 6. Mysid SPP Bioassays, Humboldt Bay Baseline Survey Il (FY 1995).

Holmesimysis costata
Suspended Particulate Phase Bioassay Results
Humboldt Harbor Sediments
L. |
‘NUMBER OF SURVIVORS
(Start n = 10)

52
1.79

1. Data PASS SHAPIRO-WILKS TEST for normality at P=0.01:
W=0.947 D =29.20 Critical W5 001y = 0.888

2. Data FAIL BARTLETT'S TEST for homogeneity of variance at a=0.01: At least one group has zero
variance.

3. Steel's Many-One Rank test shows EKUP, EKEX, and FLTB with significantly diminished survival
compared to disposal site reference:

‘SAMTB EKUP | EKEX FLTB
Rank Sum: 34.0 ' 16.5 15.0 16.5
Critical value = 17 (0.05, k=4)
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Table 7. 'Sanddab SPP bioassays, Humboldt Bay Baseline Survey Ill (FY 1995).
Citharichthys stigmaeus
Suspended Particulate Phase Bioassay Results (100% only)
Humboldt Harbor Sediments
L ____________________________________________________________________________]
NUMBER OF SURVIVORS
(Start n = 10)
8.8 9.6
1.30 0.55
1. Data FAIL SHAPIRO-WILKS TEST for normality at P=0.01:
W= 0.813 D = 34.4000 Critical W ¢01, = 0.888
2. Data FAIL BARTLETT'S TEST for homogeneity of variance at a=0.01: At least one group has zero
variance.
3. Steel's Many-One Rank test shows EKEX and FLTB' as significantly- different from the disposal site

reference composite. f

SAMTB EKUP EKEX FLTB
Rank Sum: 32.0 25.5 15.0 156.0
Critical value = 17 (0.05, k=4)




San Francisco Army Corps of Engineers
Humbolidt Bay
Baseline Survey il (FY 1995)

TOXSCAN INC.
T-12046
Page 33

Table 8.

EC/LC,, values for SPP bioassays, Humboldt Bay Baseline Survey lll, FY 1995.

Contro
Reference
SAMTB
EKUP
EKEX
FLTB

>100
>100
18.6
9.8
<10.0
>100

>100

->100

17.3
9.8
5.1

>100

>100
>100
>100
>100
51.2
>100

>100

>100
>100
>100
61.6

65.6
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Table 9. Amphipod SP static bioassays, Humboldt Bay Baseline Survey HI (FY 1995). Home A and composites

EKUP and EKEX (bold typeface) were ammonia-purged (daily renewals) as per EPA/ACOE memo of 21

December 1993.

Rhepoxynius abronius
Solid Phase Static Bioassay Results

Humboldt Harbor Sediments
.. " |

NUMBER OF SURVIVORS
(Start n = 20)

17

19

20 20 12 19 17 14 18
20 20 13 16 11 , 16 18
20 20 14 19 14 19 17
19 20 12 18 10 11 17
19.6 19.8 13.0 17.8 14.2 15.0 17.8

1.30

98.5 96.5 93.5 97.4 92.0

Statistical analyses unnecessary: mean survival in harbor composites exceeded survival in reference.

San Francisco Army Corps of Engineers
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Table 10. Mysid SP flow-through bioassays, Humboldt Bay Baseline Survey il (FY 1995).

Holmesimysis costata
Solid Phase Flow-Through Bioassay Results
Humboldt Harbor Sediments
]
NUMBER OF SURVIVORS
(Start n = 20)

20

18

20 18 19 18 20 19
20 19 19 19 20 19
18 19 20 19 20 19
20 19 20 19 20 20
19.2 18.6 19.6 18.4 20 19.2
1.10 0.55 0.55 0.89 0 0.45

1. Data PASS SHAPIRO-WILKS TEST for normality at P=0.01:
W = 0.931 D =6.400 Critical Wz5 .01 = 0.888

2. Data FAIL BARTLETT'S TEST for homogeneity of variance- at a=0.01:
3. ANOVA test shows NO significant difference among sample means and disposal site reference:

4. STEEL'S MANY-ONE RANK TEST (Mean Comparison Test) shows NO Humboldt Harbor sample
composite with lower survival than the Humboldt reference composite at P = 0.05:

SAMTB - EKUP EKEX FLTB
Rank Sum: 37.0 26.5 40.0 34.0
Critical value = 17 (0.05, k=4)
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Table 11. Polychaete worm SP flow-through bioassays, Humboldt Bay Baseline Survey Il (FY 1995).

Nephtys caecoides
Solid Phase Flow-Through Bioassay Results
Humboldt Harbor Sediments
L}
NUMBER OF SURVIVORS
(Start n = 20)

19

18

20

.18 16 18 17 18 19

19 17 18 18 19 20

20 17 18 20 19 18

20 16 17 19 19 19

19.0 16.8 18.0 18.4 19.0 18.8
0.7 1.14 0.71

Statistical analyses unnecessary: mean survival in harbor composites exceeded survival in reference.
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Figure 1. Humboldt Bay FY 1995 sampling locations. Reference station (solid)
‘composite of eight grab samples. - ‘



[ 1380000 E_

| 530000 N

| 525000 N

| 520000 N

| 515000 N

N\
Bar Channel ‘\\

kS

[BART] ¢

- -
L
-
-
-

4

"9

A )

Figure 2. Humboldt Bay FY1995 sampling locations. Stations FL1 through FL8, ENTH,

ENT2, and BAR1. Solid stations indicate those used in Fields Landing Lower
Channel and Turning Basin (FLTB) composite.
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Figure 3. Humboldt Bay FY 1995 sampling locations. Stations NB1 through NBS.
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Figure 4. Humboldt Bay FY 1995 sampling locations. Stations EK1 through EK8 and
SAM1 through SAM7. Solid stations indicate those used in Eureka Upper
Channel (EK2 through EK4 = EKUP), Eureka Upper Channel Extension (EK5
through EK8 = EKEX), and Samoa Turning Basin (SAMTB) composites.
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Scope of Services
Sediment Chemical, Bioassay and Bioaccumulation Testing
Humboldt Harbor FY 9§'Maintenance~Dredging
: March 29, 1995

1. PURPOSE. The purpose of this contract is to perform bulk sediment
analyses, suspended particulate bioassays, solid phase bioassays,--amdt
biocaccumulation testing of sediments collected from Humboldt Harbor
and Bay. This testing episode is the third and final year of a three
year baseline survey by the Corps to determine background levels of
contaminants of concern in Humboldt Harbor dredged material. The
results of the baseline survey will assist the Corps and EPA in
determining (1) whether dredged material from Humboldt Harbor and Bay
federal channels is suitable for aquatic disposal in compliance with
Section 103 of the Marine Protection Research and Sanctuaries Act; and
(2) what future testing requirements will be required to monitor
dredged material disposal operations.

2. THE CONTRACTOR'S RESPONSIBILITY. The Contractor shall furnish all
necessary labor, facilities, equipment, and materials to perform the
work described under this contract. The Contractor's representative
shall be available to meet with Government personnel as requested by
the USACE San Francisco District. The Contractor shall perform the
services in accordance with this statement of work and the general
provisions. Any modifications in equipment and/or methodology from
those outlined in this Scope of Services must be approved by the San
Francisco District (SFD). - In order to adhere to the project schedule,
all requests for modification or variations in equipment or procedures
shall be forwarded to the SFD at the earliest date/time to ensure a
timely review. The Contractor shall comply with all pertinent
provisions of the U.S. Army Corps of Engineers Safety and Health
Requirements Manual EM-385-1-1, date October 1984. The Contractor
shall provide transportation and access from shore to the sampling
vessel to a representative of the U.S. Army Corps of Engineers who may
be present during sampling. :

SEDIMENT SAMPLING LOCATIONS

_ a. Samoa, Fureka, Fields ILandin North Ba Bar and
Entrance Channels. Sediment samples shall be taken at those sites
listed in Table 1 (shown in Figure 1). A total of three composites
shall be made according to the compositing scheme in Table 2.

b. A sufficient amount of sediment shall be collected from
each location specified in Table 1, so that a representative amount of
sediment is included from each sampling location in each composite,
and that there is sufficient composited sediment to run the initial
suite of sediment chemistry, bioassays and biocaccumulation and also
one additional sediment chemistry, Suspended particulate phase, and
solid phase toxicity bicassay on each composite should a re-test be
necessary. Sufficient individual sediment -from each sediment location
within a composite area shall be taken to conduct individual sediment
chemistry analyses.



c. All of the samples shall have their containers
physically marked as to area, sample location, and purpose of
sampling. The Contractor shall furnish SFD an inventory of all
samples taken and delivered, and their respective labels.

d. Sediment samples shall be placed in appropriate
containers and stored. following methodologies described in the manual.
Care shall be taken to ensure that the containers are completely
filled by the samples and that air bubbles are not trapped in the
containers. All samples shall be stored immediately at 4°C and not
frozen or dried. The Contractor shall provide the ice and ice chests
or chest freezers to be used in the field to maintain samples at 4 C.
These samples shall be stored at 4 C until testing initiated.

. e. That portion of each individual sediment sample remaining
after analyses shall be archived at 4°C. for possible additional
chemical analyses until completion of the work and acceptance of the
final report. Disposal of all sediments remaining at the end of
testing shall be the Contractor's responsibility.

f. The Contractor shall provide the mudline elevations at
each sample gathering location in reference to mean lower low water.

g. The Contractor shall maintain a daily field activity log
listing the beginning and ending time for every and all phases of
operation. ' :

h. Formal chain-of-custody procedures shall be followed and
documented.

4. SEDIMENT SAMPLING EQUIPMENT

a. Sediments in the Samoa, Eureka, Fields Landing, and North
Bay channels shall be sampled with vibracore equipment. Each of the
sampling locations within Humboldt Bay and Harbor sampled by vibracore
shall be sampled from mudline to project depths (MLLW) listed on Table
1. Material below the required depths listed on Table 1 shall not be
used for testing. Where there is less than a foot of sediment at the
sampling location or attempts to sample with the Vibracore equipment
has failed, sediment samples at that location shall be obtained with
either a Van Veen Grab sampler or a pipe dredge sampler. Samples from
the Bar and Entrance channels, reference site, and control site shall
be sampled using either a Van Veen Grab Sampler or equivalent, or a
pipe dredge. : :

b. A fathometer shall be used to ensure vertical control of o
sampling. = Horizontal positioning equipment with an accuracy of ten
(10) feet is required to locate sampling points within the harbor. An
accuracy of fifty (50) feet is required to locate the sampling site of
the reference area. ' ‘ ' :




c. Each individual sediment core sample taken in the
Humboldt channels shall be taken within an area bounded by a 50-foot
radius having its center located at the coordinates provided above or
as approved by the government representative. 1In the event that there
is insufficient sediment to sample between mudline elevation and the
sampling depth listed above, with either the vibracore or grab
sampler, the contractor shall locate as close as possible to the
original sampling site, a new sampling location (inside the channel
lines) which will provide sufficient sediment for sampling. .

d. Care shall be taken during sampling to avoid ,
contamination of sediment. all coring devices, if possible, shall be
composed of or lined with a noncontaminating material such as
cellulose buterate or lexan. If this is not possible, the Contractor
must document what steps will be taken to prevent contamination of
sediments during sampling as well as during storage prior to
initiation of testing. Any samples indicating external contamination
due to handling shall require resampling at no additional cost to the
SFD.

5. SEDIMENT CHEMICAL, PHYSICAIL AND GEOIOGICATI, CHARACTERIZATION.

a. Grain size analyses shall be completed for all individual
sediment samples taken in each of the Humboldt Harbor and Bay
channels. Individual sediment samples taken in the Bar, Entrance, and
North Bay channels, which are found to not be predominantly sand (if
<80% retained on #200 sieve), and are.not included in a compositing
area, shall be analyzed for the parameters specified in Table 3. All
composited sediments from Humboldt Harbor channels, the reference
site, and the control, and all individual sediments sampled within the
Fields landing, Samoa, and Eureka channels, shall be analyzed for the
parameters specified in Table 3. 1In addition, for each composited
sediment, Dioxin/Furan analyses shall be conducted. The required
detection limits are also given in Table 3. The results shall be
reported in dry weight.

b. All analyses must be conducted using EPA approved
methodologies that are suitabile for marine sediments and which yield
the required detection limits with good precision and accuracy. :
Appropriate clean-up procedures shall be employed that remove as much
of the interfering material as possible from the sample without
compromising the integrity of the sample or increasing the detection
limits. : . '

€. The presence of major "unknown" analYteS on gas
chromatograms or reconstructed ion chromatography (GC/MS) should be
noted.
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. _TABLE 1.

Humboldt Sampling Locations

CHANNEL SAMPLE | EASTING NORTHING | Estimated | Sample | Sample
depth to Depth to
mudline of maximum
(MLLIW) (MLIW) Depth of

- © | (MLLW)

North Bay

NB1 1,384,200 | 525,070 |35.0 37 2.0
NB2 1,384,640 | 525,740 | 33.5 37 35
NB3 1,385,810 | 527,580 |32.0 37 5.0
NB4 1,387,800 | 530,600 | 38.0 37 Grab
NBS 1,390,000 |531,950 |29.5 37 7.5
NB6 1,391,365 | 533,710 |37.5 37 Grab
NB7 1,392,300 | 535,690 |37.0 37 Grab
NBS 1,393,100 | 537,165 |36.0 37 Grab
NB9 1,393,630 | 538,680 | 35.5 37 Grab
SAMOA
SAM1 1,394,550 | 542,000 |34.0 37 3.0
SAM2 1,35,600 | 544,510 | 34.5 37 2.5
SAM3 1,396,210 | 545,550 | 34.0 37 3.0
SAM4 1,396,390 | 546,800 | 36.0 | 37 Grab
SAMS 1,397,700 (547,340 |32.0 37 5.0
SAM6-A | 1,397,210 | 548,120 | 34.2 37 2.8
SAM6-B | 1,397,400 | 548,370 |32.9 37 4.1
SAM6-c | 1,397,400 | 548,370 | 32.8 37 4.2
SAM7 1,398,120 | 548,000 | 33.5 37 3.5
EUREKA |
EK1 1,394,910 | 541,500 | 33.9 37 3.1
EK2 1,397,080 | 543,120 | 24.6 28 3.4
EK3 1,397,900 | 543,800 |22.6 28 3.4
EK4 1,398,985 | 543,790 | 21.0 28 7.0
EK5 1,399,500 | 543,920 | 18.0 28 10.0
EK6 1,399,500 | 544,030 | 20.0 28 8.0
EK7 1,399,770 | 544,000 |15.0 28 10.0
EKS 1,400,100 | 544,100 | 13.5 28 10.0




|l CHANNEL

SAMPLE EASTING NORTHING | Estimated Sample Sample
depth to Depth to
mudline of maximum
(MLLW) (MLLW) Depth of

(MLLW)
FIELDS. - — o
LANDING

FL1 1,384,000 513,800 23.0 28 5.0

FL2 1,384,130 514,070 26.0 28 2 0=-

FL3 1,384,240 513,810 24.5 28 3.5

FL4 1,385,100 | 517,305 | 27.0 28 Grab

FL5 1,384,130 519,650 23.5 28 4.5

FL6 1,383,510 521,140 22.0 28 6.0

FL7 1,384,500 523,300 30.0 28 Grab

ENTRANCE ENT1 1,382,040 526,110 Grab 45
ENT2 1,379,860 529,240 Grab 45
BAR - - BAR1 - 1,377,490 531,010 " | GRAB 45
Reference RF 124°18134n 40°491'41 GRAB OR 165-165"
site " PIPE or 26.5-
DREDGE 27.0
fathoms
Control Tomales | 172057'40 38°13'50
Site Bay " "




. Table 2. 8ilt/Clay Material
Compositing Plan for Toxicity and
Bioaccumulation Evaluations

Composite SAMPLE
EKUP EK2
EKUP EK3
EKUP ‘ER4
EKEX EXK5
EKEX EXe6
EKEX EK7
EKEX . EKS8
SAM SAM6-A
SAM SAM6-B
SAM _ ' SAM6~-C
FLTB FL1
FLTB F1.2
FLTB FL3

Ref Reference

* Only placed in composte if >80% passes through #200 sieve




Iable 3 Designation of Parameters for Analvsis and Detection Limits

Parameters

Conventionals

TOC

0il and Grease

TPH

Grain Size

Total Solids

Total Volatile Solids

Total and Water Soluble Sulfides

Metals
Ag
-As
cd
Cr
Cu
Hg
Ni
Pb
Se
in

Organic
Compounds
Phthalate esters
Butyltins®
PCBs'¢!

Pesticides~ (¢
Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC
Alpha-Chlordane
Gamma-Chlordane

4.4'-DDD
4.4'-DDE
4.4'-DDT
Dieldrin

Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrine

Heptochlor
Heptochlor Epoxide
Toxaphene

TCDD/TCDF-Full Screen'?

Sediment
—(mg/kg dry wt) @

N

Prooooooooo
ORHFIHORRRRR

0.01
0.001
0.02

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.01

0.002
0.002
0.01

0.03

0.5-1 (part per trillion)

Tissue
(mg/kg wet wt)9

NA
Na
NA
NA

5
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0.02
0.001
0.02

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002"
0.002
0.01
0.03

0.2-0.1 (ppt)



. -ITable 3 Designation of Parameters for Analysis and Detection Limits

Parameters
Sediment ) Tissue
- (mg/kg dry wt)‘® (mg/kg wet wt)?
PAHs(d)

NAPHTHALENE 0.02 0.02
ACENAPHTHYLENE .. ... _. 0.02 0.02 T
ACENAPHTHENE 0.02 0.02
FLUORENE 0.02 N 0.02
PHENANTHRENE 0.02 0.02
ANTHRACENE Co 0.02 ‘ 0.02
FLUORANTHENE 0.02 0.02

PYRENE 0.02 , 0.02
CHRYSENE 0.02 0.02

BENZO (A) ANTHRACENE 0.02 0.02

BENZO (B) FLUORANTHENE 0.02 0.02

BENZO (K) FLUORANTHENE 0.02 0.02

BENZO (A) PYRENE 0.02 0.02
INDENO(1,2,3~-CD) PYRENE 0.02 0.02

DIBENZ (A, H) ANTHRACENE 0.02 0.02

BENZO (GHI) PERYLENE 0.02 _ 0.02

(a) Report as mg/kg dry wt., unless otherwise noted.

{b) Mono-, Di-, and Tributyltin.

(c) Reported as Aroclor equivalents 1242, 1248, 1254, and 1260 and total PCB.

(d) All compounds on EPA Method 610 list. ’

(e} All compounds on EPA Method 608 list.

(£) Full screen— 17 isomers, use EPA method 8290 and report TEQ for each sample.
" (g) Although detection limit is in wet wt., report as dry wt.







.Note: Throughout the following discussions on biocassays the term
Manual refers to the Evaluation of Dredged Material for Ocean
Disposal, Testin Manual (EPA-503/8-91/001 February 1991) developed
by the EPA Office of Marine and Estuarine Protection and U. s. Army
Corps of Engineers, available through the Corps of Engineers!
Waterways Experiment Station, Telephone (601)634~2571.

6. _SUSPENDED PARTICUILATE PHASE BIOASSAYS.

a. Sediment and Water Collection. The Contractor shall
collect and preserve all sediment samples as described in sections 3
and 4 above and in the Manual. Water shall be clean, uncontaminateg--
Seawater of appropriate salinity, pH and temperature. Sufficient
water shall be collected to perform the required tests. Seawater from
any suitable location may be used provided it does not exceed
applicable EPA quality criteria for marine waters and is of constant
quality. Contractors shall be able to provide evidence that water
meets these criteria, if necessary. Testing shall be conducted on the
composited samples as specified in sections 3 and 4 above.

b. Preparation of the Bioassay Phase.

(1) Suspended Particulate Phase Biocassay. Phase
preparation shall follow the procedure in the Manual for the suspended

(2) Water Samples. Preparation of water samples shall
follow the Manual.

(3) Sediment Sample. Composited sediment samples from
Humboldt Bay and Harbor shall be prepared according to the manual. In
addition to the treatment composites, there shall be the control
water, reference water, and reference sediments. The control and
reference water may be the same if the animals are being held before

(2) Organism Handlin and Holding. Organisms shall be
held no longer than two weeks. The SFD must approve additional
holding time. Experiments shall be designed and performed so that
organisms are handled as minimally as possible. Procedures for
handling are found in the Manual. The physiological and biological
needs of the test organisms must be met at all times.

d. Bioassay Testing of the Suspended phase. Five
replications of each treatment (including control) shall be
performed. 1If greater than 10% of the control dies during any test,
that test must be repeated at no additional expense to the SFD.
However, control mortalities of 30% are acceptable in zooplankton

bioassays. Conditions and procedures shall follow those found in the
Manual, unless otherwise noted.

= -
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Lo e. Deviations From the Manual. If there is an odor of

- hydrogen sulfide, the water shall be aerated until the odor of
hydrogen sulfide is no longer detected. The Contractor shall measure
NH; in the test containers. If the NH; concentration is elevated, the
water shall be aerated until the concentration is adequately reduced
before introducing the test organisms. ' '

f. Experimental Design. The design is a completely
randomized design with three dilutions per dredging area per species,
three reference sediments, and a control.

Suspended Particulate As a Reference As a Control -
Treatments ~
For each dredge area: (1) 100% marine (1) 100% culture
, water "~ water
(1) 100% Suspended Note: May be
Particulate (The following use the same as
Phase reference sediment) reference
(2) 50% suspended (2) 100% suspended o water
particulate particulate
phase - phase ’
(3) 10% suspended (3) 50% suspended
particulate : , particulate
phase phase

(4) 10% sﬁspended
particulate
phase

‘The test organisms and treatment shall be randomly assigned
to test containers. The variable measured shall be percent survival
except for the bivalve larvae test for which both survival and percent
normal development are measured. The EC50 and LC50 shall both be
calculated according to ASTM E724-89. Each species shall be
considered a separate test. The 100% suspended particulate phase may
be run first. If mortalities (or abnormal development) of 50% or less
occur by 48-96 hours, the 50% and 10% dilutions need not be run. If
greater than 50% mortality (or abnormal development) occurs by 48-96
hours, the test must be rerun at the Contractor's expense using the
full series of dilutions (100%, 50%, 10% and control) ‘ ‘

g. Data Ahalysis for Suspended Particulate Bioassays.

(1) If total survival or percent normal development in
the test medium is equal to or higher than survival in the reference
or control, visual inspection of the data is adequate and no
statistical analyses are needed. . e

(2) A table or tables shall be provided for each species
tested, giving the number of organisms tested, the total number of

surviving organisms for each time period and each treatment, the mean,
and the standard deviation. o

(3) If mean percent survival or normal development in
the control is greater than any of the other treatments, for the
bioassays, than additional statistical analyses shall be performed.

11



.The statistical analyses shall be as described in the Manual. Any
deviations from the Manual must be approved by the Government. The
results of all statistical analyses shall be presented in tabular
form.

(4) If 50 percent or greater mortality or abnormal
development occurs in the highest concentration of test medium, than a
LC50 or EC50 must be calculated as described in the Manual.

7. SOLID PHASE BIOASSAY

a. Sediment and Water Collection. The Contractor shall
collect and preserve all sediment and water samples as described in
sections 3 and 4 above and in the Manual. Composited sediment samples
shall be prepared and handled according to the Manual. For control
sediment, the Contractor shall procure unpolluted sediment that is
compatible with the test organisms and preferably from where they were
collected. The control sediment must meet the needs of the organisms.
The bioassays shall be conducted with a flow-through seawater system
except for the test using the amphipod. Seawater of approximately
15°C, 30-32 ppt salinity should be passed through a sand filter and
flow into each aquarium at a rate that will replace the agquarium
volume at least once every 12 hours. The flow should be directed to
achieve good mixing without disturbing the layer of sediment on the
aquarium bottom. Water for all bioassays will be clean,
uncontaminated seawater of appropriate salinity, pH and temperature.
Seawater from any suitable location may be used provided it does not
exceed applicable EPA quality criteria for marine waters and is of
constant quality.

b. Collection and Maintenance of Test Species.

(1) Species Collection. It is recommended that collection of
species should include at least 20% more than the minimum requirement.

(2) Species Selection. Three species shall be used:
(1) (Amphipod) Rhepoxynius abronius; (2) (burrowing polychaete) Nepthys
caecoides, and (3) (mysid shrimp) Holmesimysis costata.

(3) Organism Handling and Holding. Organisms shall be held
no longer than two weeks. The SFD must approve additional holding

time. Experiments shall be designed and performed so that organisms -
are handled as minimally as possible. Procedures for handling are
found in the Manual. The physiological and biological needs of the
organisms must be met at all tlmes.

c. Solid Phase Preparatlon and Experimental Design. The test
treatments shall consist of the dredged material samples, a reference,

and a control. Five replications of each treatment shall be
performed. Each repllcate shall consist of at least 20 organisms of
each of these species. The dredged material treatments, references,
and control shall be prepared as described in the Manual. However,
only whole sediments shall be used in the solid phase tests. Layerlng
of test sediments or control sediments over reference sediments is no
longer acceptable. The purpose of the control is to verify the health
of test organisms and the acceptability of test conditions. It also
prov1des for quality assurance. If the mean survival in the control
is less than 90 percent, the test must be-repeated at no additional
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-cost ‘'to the SFD. The variable measured shall be percent survival.
Each species shall be considered a separate test.

' d. Solid Phase Testing. Conditions and procedures for
the 10-day solid phase bioassay shall follow ASTM (E 1367-90), 1991
and the Manual. In the event of a discrepancy between the ASTM and
the Manual the Contractor shall contact the Corp's -Contracting
Officer for clarification. : - ’

, (1) The following table! contains test condition
acceptability ranges for organisms used to evaluate dredged material.

ﬁARINE AND ESTUAR&NE AMPHIPOD TOXICITY TEST APPLICATION CONDITIONS®

Parameter Rhepo ius | Ampelisca Eohaustorius Leptocheirus
Temperature (°C) | 15 20 15 25
Overlying >25 >20 2-34 2-32
Salinity (ppt)

Grain Size (% <90 1 >10 full range full range .
silt/clay) : '

Ammonia (total <30 <30 ‘ <60 <60

mg/L, ph 7.7)" ‘

Ammonia (UI#** <0.4 . <0.4 <0.8 : <0.8

mg/L, ph 7.7)"

Sulfides kdk TS * % *k %

A iramework for deciding whether observed sediment (or elutriate) toxicity may be due
to ammonia is presented in EPA/USACE (1993: Appendix F). This document should be '
consulted if ammonia is suspected to be a contaminant of concern.

Unionized

L2 2]

Hydrogen Sulfide is not likely to be a problem in these tests if adequate oxygen
levels are maintained in the overlying water.

(2) The contractor shall conduct measurements of
interstitial ammonia, Ph, and salinity on the sediments prior to the
beginning and end of each bioassay test. Whenever chemical evidence
of ammonia is present at toxicologically important levels prior to
initiation of the test, ammonia in the interstitial water shall be
reduced to below 15 mg/l1 before adding the benthic test organism.
Ammonia levels in the interstitial water can be reduced by ‘
sufficiently aerating the sample at saturation and replacing two
volumes of water per ‘day. During the test, the contractor shall
ensured that ammonia concentrations remain within the acceptable range
by conducting the toxicity test with continuous flow or volume
replacement not to exceed two volumes per day.

e. Data Analysis For Solid Phase Bioassay.

, (1) If total survival in the test medium is equal to or
higher than in the reference, visual inspection of the data is
adequate and no statistical analyses are needed for that test.

13



e (2) A table or tables shall be provided for each species
tested, giving the number of organisms tested, the total number of
surviving organisms for each treatment, the means, and the standard
deviation. ,

(3) If mean percent survival in the reference is greater than
any of the other treatments, for_the bioassays, then additional
statistical analyses shall be performed. The statistical analyses
shall be as described in the Manual except that multiple t-test
shall not be used. Alternative statistical methods must be approved
by the SFD. The results of all statistical analyses shall be '
presented in tabular form. , e

8. BIOACCUMUIATION.

a. Sediment and Water Collection. The Contractor shall
collect and preserve all sediment and water samples as described in
sections 3 and 4 above and in the Manual. Composited sediment samples
shall be prepared and handled according to the Manual. For control
sediment, the Contractor shall procure unpolluted sediment that is
compatible with the test organisms and preferably from where they were
collected. The control sediment must meet the needs of the organisms.
The bioassays shall be conducted with a flow-through seawater system
except for the test using the amphipod. Seawater of approximately
15°C, 30-32 ppt salinity should be pPassed through a sand filter and
flow into each aquarium at a rate that will replace the aquarium -
volume at least once every 12 hours. The flow should be directed to
achieve good mixing without disturbing the layer of sediment on the
aquarium bottom. Water for all biocassays will be clean,
uncontaminated seawater of appropriate salinity, pH and temperature.
Seawater from any suitable location may be used provided it does not
exceed applicable EPA quality criteria for marine waters and is of
constant quality.

b. Collection and Maintenance of Test Species.

(1) Species Collection. It is recommended that collection of
species should include at least 20% more than the minimum requirement.

(2) Species Selection. Two species shall be used: (1)
Macuma nasuta and (2) Nephtys caecoides

(3) Organism Handling and Holding. Organisms shall be held

no longer than two weeks. The SFD must approve additional holding
time. Experiments shall be designed and performed so that organisms
are handled as minimally as possible. Procedures for handling are
found in the Manual. The physiological and biological needs of the
organisms must be met at all times.

c. Solid Phase Preparation and E erimental Design. The test .
treatments shall consist of the dredged material samples, a reference, \
and a control. Five replications of each treatment shall be -
performed. Each replicate shall consist of at least 20 organisms of
each of these species. The dredged material treatments, references,
and control shall be prepared as described in the Manual. However,
only whole sediments shall be used in the solid phase tests. Layering
of test sediments or control sediments over reference sediments is no
longer acceptable. The purpose of the control is to verify the health
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-0of test organisms and the acceptability of test conditions. It also
provides for quality assurance. . If the mean survival in the control
is less than 90 percent, the test must be repeated at no additional
cost to the SFD. This data must be reported to the SFD The variable
measured shall be percent survival. Each species shall be considered
a separate test. ‘ g '

(1) Tissue Analyses. :
At the end of the bioassay, surviving individuals of the bivalve
are placed in separate aquaria in clean, flowing sediment-free water
for sufficient time to void the digestive tracts. If the test animal
requires that material be ingested to void its digestive tract, they-
should be purged in aquaria with clean sand. The Contractor shall
provide rationale for the voiding times selected.

It is possible that tissue samples shall require analyses for
some or all of the analytes specified in Table 3. It is the :
responsibility of the contractor to ensure that sufficient tissue is
available at the end of the bicaccumulation tests to conduct the full
suite of analytes in Table 3. EPA, NRWQCB, and the Corps shall review
the sediment chemistry and provide the required tissue analyses to the
contractor. It will be the responsibility of the contractor to
provide the sediment data to the Corps at the earliest time possible
for this purpose. :

Based on the 1993 and 1994 baseline surveys, it is :
anticipated that minimal organic contaminants will be present in the
sediment and that chemical analyses for organics will not be required.
It is also anticipated that levels of metals shall be ‘similar to the -
reference site and not require tissue analyses to be completed.
However, it may be possible that elevated levels of an organic
contaminant or metal listed on Table 3 is present in a sediment
composite. If this occurs and results in a determination by the
agencies that chemical analyses is required on the tissues for this
sediment, then this shall be outside of this scope and shall be
considered additional work. A pre-exposure sample of tissue shall be
archived for possible analyses. All tissue samples shall be archived
for future organic analyses for a period of one year. Required
tissue detection limits are specified in Table 3. . :

~ (2) Number of Samples. Five replicates from each of the
treatments shall be tested for the parameters listed in Table 3.
Survivors within each replicate shall be pooled as necessary to
provide sufficient tissue for testing. The treatments shall consist
of the dredged material samples, the references, and the control.

a. The results shall be reported in dry weight. ' Percent
moisture shall also be reported. ‘ ‘ o

b. Procedure. Suggested procedures for specific constituents
are given in the Manual. The method selected must yield the required
detection limits with good precision and accuracy. ‘

c. Solid Phase Testing. Conditions and procedures shall
follow those found in the Manual for the 28-day solid phase bioassay.

Observations and water quality measurements (temperature, pH salinity,
dissolve oxygen shall be made daily. -
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-t (1) If the test sediment has an odor of hydrogen sulfide or
has elevated ammonia levels, prior to introducing the organisms let
the sediment settle in tank and then aerate until the ammonia
concentration is sufficiently reduced and there is sufficient oxygen
(approximately 4ppm) at the sediment-water interface being careful not
to oxidize the sediment. One hour after the addition of the organism,
the water in the tank shall be analyzed for hydrogen sulfide, ammonia,

and dissolved oxygen. This information shall be included in the final
report.

d. Tata Analxsis and Presentation.

(1) If the mean tissue concentration of a parameter in one or
more of the dredged material samples is less than or equal to that in
the reference, visual inspection of the data is adequate and no
statistical analyses are requlred "for that parameter.

(2) A table or tables shall be provided for each species and
each contaminant giving the tissue concentration for each treatment
and each replicate, the mean, and the standard deviation.

(3) If mean tissue concentration of any parameter in any of
the dredged material samples is higher than that in the reference,
then additional statistical analyses comparing the test tissue
concentration to the reference tissue concentration shall be
performed. The statistical analyses shall be as described in the
Manual except that multiple t-tests shall not be used. Alternative
statistical procedures shall be approved by the SFD. The results of
all statistical analyses shall be presented in tabular form.

9. QUALITY ASSURANCE AND QUALITY CONTRO .

a. The Contractor and subcontractors shall have an
established quality control plan which is based on Environmental
Protection Agency's quality control program as outlined in Handbook

for Analvtical Quality Control in Water and Wastewater ILaboratories,
USEPA 600/4-79-019, March 1979, EPA Office of Research and

Development, C1nc1natt1 Ohio (Handbook) This plan shall also comply
with the manual. g . ~

b. Quality control charts will be used for precision and
accuracy (see section 6.1-6.3 of the Handbook). Percent recovery will
be the control chart statistic for controlling accuracy. The
industrial statistic "I" will be the control chart statistic for ,
controlling precision. When it is discovered that any analysis is out
of control from the standp01nt of either precision or accuracy, all
analyses since the last in control point will be repeated.

. Upon completion of the analyses, the laboratory shall
prepare a quality control report which includes the precision and
accuracy of data generated on the analyzed samples.

d. As an absolute minimum, the follow1ng quality control
measures shall be taken with each group of samples analyzed:
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=L (1) A reagent blank per batch of samples shall be analyzed.

(2) One duplicate analyses per 10-20 samples shall be made,
and precision data shall be reported in the quality control report.

(3) At least one audit or reference sample (EPA, NBS or other

EPA- acceptable sources) for each constituent (if available) shall be
analyzed (per batch or one ber 10-20 samples whichever is less) and
reported in the quality control report. This audit sample (marine or
estuarine sediment and tissue) shall be within the same concentration
range as the samples that are being analyzed.

(4) Spiked samples shall be analyzed in order to address
analytical accuracy. At least one per 10-20 samples must be spiked
with an appropriate standard in order to address accuracy. The
concentration of the spike shall be within 200% of the detection
limit.

(5) Printouts from all AA and GC analyses shall be kept 6n
file in the event that any concerns arise with the data.

e. All laboratory analyses shall be completed within the
recommended holding time for each analytical method.

f. In addition to following quality control procedures
described in the Handbook, quality control procedures described for
specific analytical methods shall also be followed.

g. All GC analyses require confirmation using a second column
which is different from the one used in the initial GC analysis.

h. Standard reference toxicant tests shall be conducted on
all species. The results shall be reported in the report.

10. RELEASE OF DATA.

All data, reports, and materials obtained as a result of this
contract shall become the property of the U.S. Government and shall be
turned over to the SFD upon completion of this work. No data shall be
released by the Contractor to any other party other than the SFD
without expressed written permission from the SFD.

1l. _RESPONSIBILITY FOR FIELD WORK.

The Contfactor shall be responsible for all damages to
persons and property that occur as a result of actions by the
Contractor's employees in connection with execution of the work.
12. REPORT PREPARATION.

a. The contractor shall prepare a project report according to the
following format.

(1) Introduction. This section shall include a
discussion of the purpose and a description of the
project.

(2) Materials and Methods. This section shall include:
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a. Narrative description of the material,
methods and equipment used to perform the project
tasks.

b. Daily field activity log which includes
tidal stage and weather conditions. .

c.'Inventor§"bf ail samples taken and
explanation of how used in the tests.

d. Diagrams and figures as appropriate
including location map of the sampling areas and sample..=-
locations within each area.

(3) Results. The Contractor shall include a narrative
of the chemical characterization test results as well
as the tables and graphs as described earlier. Any
unusual laboratory or field observations shall also be
described. ,

(4) References.
(5) Include appendixes

Appendix A -Scope of Work

Appendix B- Field Sampling Log Sheets/Field Notes
Appendix C- Grain Size data/graphs

Appendix D- QA/QC Data Plan and Report

(6) Text,material shall be typed on good quality 8 1/2
by 11 inch bond paper with a 1 1/2-inch margin on the
right, and 1-inch at the top and bottom.

(7) Drawings or plates shall be no larger than 20
inches by 11 inches with sufficient margin for binding
on the left side and shall include a geographical
scale.

(8) Each draft report shall be reviewed by the Corps of
Engineers and comments returned to the Contractor. The
Contractor shall address comments, correct
typographical errors, and otherwise revise the document
in accordance to the Contracting Officer's or his
Authorized Representative's comments and questions.
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Period of Service

Check Point One:

Pre-sampling Conference

Within 2 days of receiving the notice to proceed the contractor
shall contact the Corps contract representative and provide the
proposed dates for sampling.

Check Point Two: _
Within 15 workdays of receiving the notice to proceed the
contractor shall complete the sampling.

Check Point Three:
Within 60 workdays following the sampling the contractor shall
submit 3 copies of the draft report.

Check Point Four:

Within 10 workdays of receiving the Corps comments on the draft
report, the contractor shall submit 10 copies of the final
report.
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Appendix B

Field Sampling Log Sheets






HUMBOLDT SEDIMENT SAMPLING
I SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

] SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: _F/V__ S aut_ kA4

| mENTIFICATION  NR |

CAPTAIN: _M &

u DATE: 3-30-95 CREW: _9EA, WE AT
WEATHER: __cuin SAMPLING EQUIPMENT: _Smtu Mae GRad.
SEAS: . scsn NAVIGATIONTYPE: D& GPS
TIME: 165D DESCRIPTION OF MATERIAL DEPTH

HCOORDINATES: }»ao;‘qrﬂ’ ao.'IS"" Ene T MLD GRAW £ANY
COORDINATES: 124° 13" 2% .1%

# WATERDEPTH: ~ 36,3

¥ TIDAL STAGE: Lo

« DEPTH(MLLW): - 35.3

L TARGET SAMPLING DEPTH: =3 % 0

+ 'SAMPLE LENGTH NEEDED: R

! PENETRATION/RECOVERY: o

! ‘CORE LENGTH SAMPLED:  &GeAl | -
'SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
HUMET P5D ooo®  |DwedaTe | ¢ 250wl |WDPE Psb A

| COMMENTS:  wiseacte PEDD o




KINNETIC LABORATORIES INC.

HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: __SA L KAY $
IDENTIFICATION NB 2
CAPTAIN: _M_C
DATE: . Y-4-59" CREW: SEA-  WFE I
WEATHER: _=an (> wiNO W @5 SAMPLING EQUIPMENT: _swi™ MAc (GaArS
SEAS: oo NAVIGATION TYPE: ___ D= 675
TIME: 1255 DESCRIPTION OF MATERIAL DEPTH ||
'COORDINATES: 43 45~ 17,67
COORDINATES: _:2* 13’ 2\.1) S —meD (RN SAND
WATER DEPTH: -~ 38.5 w Y 4niil RASH
TIDALSTAGE: 4+ 2. % coty caval
DEPTH(MLLW): _ 35.8 NO avae
TARGET SAMPLING DEPTH: - 3%.6
SAMPLE LENGTHNEEDED: .2 ' L
PENETRATION/RECOVERY: 0.8 '
CORE LENGTH SAMPLED: £ RA4
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS |PRES. |f{°
Hom & P g2 L DSUTE | 2somd  HOPE PSD 4 L
TREDEE.  PROBABM A ad¥  PASSEp YA Mis WE .

COMMENTS:

oD

oLy




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

L SEDIMENT SAMPLING LOG SHEET

“SAMPLEID. # TYPE QUANTITY

. STATION | VESSEL: ____SALY  kax
IDENTIFICATION ~ pJ 373
CAPTAIN: _M <&
. DATE: 4-z-95 CREW: 9.6 W@ 5T,
-~ WEATHER: __c San. Wwine N 3 SAMPLING EQUIPMENT: _S m ™ Mac Gesg
(SEAS: D €u0P  ,  tomi swiw Feom sWTeAmk NAVIGATIONTYPE D IFE GPS
* TIME: nze DESCRIPTION OF MATERIAL DEPTH
. COORDINATES: 40°® 4z ' 34 5!
K COORDINATES: 124° 12° 00,73 " MDD  Gaain 5AND
'\ WATERDEPTH: 35 ( ° LRET  coveR
! TIDALSTAGE. * 2.3 Ne odaR
. DEPTH (MLLW): - 35 3
[TARGET SAMPLING DEPTH: - 37.0
. SAMPLE LENGTH NEEDED: |, 3
)\ PENETRATIONRECOVERY: 0.8 *
1+ CORELENGTH SAMPLED: G #A®

VOLUME | CONTAINER { ANALYSIS | PRES.

’V\pMo\g PAD 0013 [Diswate !

250 mQ | RDPE- Giaw size. | g7

'COMMENTS:

| YOD oAt




HUMBOLDT SEDIMENT SAMPLING

KINNETIC LABORATORIES INC.

SAMPLE LENGTH NEEDED: J

PENETRATION/RECOVERY: 0.5

CORE LENGTH SAMPLED: &, RA3

OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS - SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95  408-457-3950
SEDIMENT SAMPLING LOG SHEET
i
STATION VESSEL: ___SAun Kt
IDENTIFICATION
NB G CAPTAIN: _MC
DATE: N~2-95 CREW: S/~ WFE 8T
WEATHER: _Cta@ SAMPLING EQUIPMENT: <o iTit  MAL GRAG
SEAS: chLm NAVIGATION TYPE: _©, FF G €5 ‘
W .
TIME: (2060 DESCRIPTION OF MATERIAL DEPTH || 7
. , TNt ST LAMCR.  an Tof* oF L

COORDINATES: 4p 4é 38.60 IS OT R
COORDINATES: 128 1t 9%, 77

- — gzl ©
WATER DEPTH: Wi,z _ smeu
TIDAL STAGE: 3.5 .‘ - " ;;’:;
DEPTH (MLLW): 33,3 ;
TARGET SAMPLING DEPTH: -39 4 Ne  aDoR

“Tass ST

aray m vl

SAMPLEID. # "TYPE QUANTITY VOLUME | CONTAINER | ANALYSIS | PRES.
pom A5 PsD o415 miscacTs: ! 250 m{¢ | ROPE Gt 126 | @0
COMMENTS:

YD oaLy




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
'OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

SEDIMENT SAMPLING LOG SHEET

' STATION VESSEL: _Fly  smus [Eam

IDENTIFICATION NS F CAPTADN: Mows Coumssa s
,’ DATE: Y-2-35 CREW: _$EA e~ ST

"WEATHER: ___Ct4aR winp #&35 SAMPLING EQUIPMENT: ST Mbe- Gasd

SEAS: C At NAVIGATIONTYPE: _ p,## GPS
| TIME: r2.07 DESCRIPTION OF MATERIAL DEPTH
uCOORDlNATES Y45’ £g,33 "

" COORDINATES: /2+/° 45,35 " canp w/ i Zapal VTS
§ WATER DEPTH: — 2.0 °

"TIDAL STAGE: ¢ 3.
% DEPTH (MLLW): - 3%,.3°7

TARGET SAMPLING DEPTH: =37%.0
|_SAMPLE LENGTH NEEDED: ¥

¥
PENETRATION/RECOVERY: ©.5

CORE LENGTH SAMPLED:  GrRad&

'SAMPLE ID. # TYPE QUANTITY ANALYSIS PRES.
Mm-S PSD. ooth - D ISeRETE / 252 and. . | HD P E- Psix =
— o :
ﬂ COMMENTS: £ARLISR TEsT GRAB om  3-30-35  (onTawsd A QUANTTY oF Fing
saAMLD  sILTY  MUD HowswiRk 72 DAvS LRAB TotsS a7 LoaiTAIN
g ANY S1G M Fr AT BUANT 1 TY o6r MYUD  ann AD SpoALIaE OUSR 77-7/26£7‘ﬂ5/%
) 50 )
u / PED omwny




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

SEDIMENT SAMPLING LOG SHEET

i
STATION VESSEL: __Sacy  Kam
IDENTIFICATION A8 8

CAPTAIN: ___ M\ cunAUg A F 

DATE: H-2 -34S CREW: _SE AAMS  wFnas 8 Jounsed [
WEATHER: _Ct6a% wing NS SAMPLING EQUIPMENT: _Sm ¢ Mac Gead . [l
SEAS: et NAVIGATIONTYPE: __ ©FF 625
TIME: 122 DESCRIPTION OF MATERIAL - DEPTH [
COORDINATES: Mo °4% 12,47 |
COORDINATES: _ ,24° W ' 35.957" mco SAND
WATER DEPTH: vl * WRLK o
TIDAL STAGE: 5. 9 smert
DEPTH (MLLW): 37 9
TARGET SAMPLING DEPTH: -3 D
SAMPLE LENGTHNEEDED: &
PENETRATION/RECOVERY:  G-/Z#4 A 7
CORE LENGTH SAMPLED: ¢ pA/S | |
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER ANALYSIS PRES. {77
HUMAY £S6 ool | st / 250 i | nOPE Clan S| o

COMMENTS:

PSS

anNLY




Ir
- .~ KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING ~ OCEANOGRAPHIC RESEARCH
‘ Il SAN FRANCISCO CORPS OF ENGINEERS "~ SANTA CRUZ, CA
,  MAINTENANCE DREDGING FY '95 1408-457-3950
i SEDIMENT SAMPLING LOG SHEET
STATION ~ VESSEL: '7¢  Sauy  Kav
" IDENTIFICATION  NR - % .
; CAPTAIN: __ M

u DATE: .3 - 3p = Q& | CREW: _SEFA  WF,, s v,
‘WEATHER: _et9a@ SAMPLING EQUIPMENT: _sm It sae

ﬁ SEAS: ____croo N ___________ NAVIGATIONTYPE: D\ F&  GPS .
' TIME: 1623 DESCRIPTION OF MATERIAL DEPTH

l,,rCOORDINATES: s T 2p4 st |

* COORDINATES: 2 @ 22.8% SHsLL FaRG wlTS

o WATERDEPTH: ~ 23} 2 Swim WA SR

! TIDAL STAGE: N Med SAND

. DEPTH (MLLW): -39 N

! TARGET sAMPLING DEPTH: - 3 2.0

+ SAMPLE LENGTH NEEDED: Loy

I PENETRATION/RECOVERY: GCLAA

CORE LENGTH SAMPLED: G RA8 :
ﬁSAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.

ﬁ HUMSTPEN: - op 2. | PisaiiyT ¢ 250 HDPE: Py &

COMMENTS:  gugi. MATIAAL WIPT  GRAB  PRom <LosiNe  GMALTELY
' BING  MATEAAL  WhS  N\BLw  WwWASHIAG  SJT aF GRAR AT SRFACUANS

SAmPld PO oy




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
- 408-457-3950

SEDIMENT SAMPLING LOG SHEET

STATION

VESSEL:

¥ Swkuy  KAY

CAPTAIN:  Muvr £onsinginn

IDENTIFICATION sam |

DATE: 4-1-95

WEATHER: Tretacy Crovay Lol NEGS &
Fle-mre &g en A

SEAS: "

CREW: S E .ADF&»‘\ 3, W Y Lnu?, S, JedaSuad
SAMPLING EQUIPMENT: _\12Racon . -
NAVIGATION TYPE: D .¢=, &FPS

TIME: 0200 DESCRIPTION OF MATERIAL DEPTH
COORDINATES: 4p”v% 2083 fut Got SAND
COORDINATES: #24° 11’ ;4,48 .
WATER DEPTH: 34.% SHitL FRAGMENTS
TIDAL STAGE: L6 Vi LTS TWE oA
DEPTH (MLLW): 22.3
TARGET SAMPLING DEPTH: = 3% .0 No oD,
SAMPLE LENGTHNEEDED: 3.3
PENETRATION/RECOVERY: 2.5
CORE LENGTH SAMPLED: z.5
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
Wum AS PSR 00QoR D1 RTE. \ 250 md HdPE PsD . &
|| COMMENTS: WRE 1y A LT ST | BT ok
NgaRLt  Aw SanD
PS> enLy




—
| KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
| SAN FRANCISCO CORPS OF ENGINEERS | SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950

I SEDIMENT SAMPLING LOG SHEET

STATION VESSEL: ___SAL  KAY
|| IDENTIFICATION  SAM Z

CAPTAIN: _M&

u DATE: 41 -a5 CREW: 5584 WF &I

'WEATHER: _’A2 7o 4 wNp  eED S SAMPLING EQUIPMENT: St Ma¢_ (G aaid
WSBAS: <&~ NAVIGATION TYPE: 5 S
ﬁ TIME: 7571 | DESCRIPTION OF MATERIAL DEPTH
 COORDINATES: p° 43 ' 251" | oFT s e e To 17
n ry - ” (PA2T Ll SuRFPaLL Couild)
Y COORDINATES: (2% U’ ©5.63 s
« WATER DEPTH: __ ~ 39 . | Fwg ~amel SAND W/
! TiDAL STAGE: 1,9 CBwit snei HASH
. DEPTH(MLLW): —~ 322

TARGET SAMPLING DEPTH: -3 3 .
« SAMPLE LENGTHNEEDED: ¢ |
! pENETRATIONRECOVERY: : | .
ﬁ ‘CORE LENGTH SAMPLED: G nAd |

SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
{l; Hum 35 Psb 001 [0 jacpdrs ( 250 m g | MDPE .. PSD g

COMMENTS: CooLd N Tiax) SMoaL THWATLS O WNDiTex sURVENN 0930 15

— e TAuL GAAG sama BLL AT TAR 31 TL

70 —misiFaRE




KINNETIC LABORATORIES INC.

HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA ,
MAINTENANCE DREDGING FY '95 408-457-3950
SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: ___ Sacur KAt
IDENTIFICATION  $Am 3
CAPTAIN: __ M ¢
DATE: Mo A CREW: _SEA , wg , ST
WEATHER: _Thatavs Coupe . wwg NEGD 10 SAMPLING EQUIPMENT: ___ Vi32acoRe
SEAS: 2 G crop ,  Fisou  cuifoeT NAVIGATION TYPE:
TIME: /9 20 DESCRIPTION OF MATERIAL _;s, | DEP
COORDINATES: 0”48 " 34 35 " some SITE a0 TR o
COORD[NATES )2 L’O/l) , Sy a? Vs g WRT sarnN b Swill viasH _\'“ :.,\"_,\_y
WATERDEPTH: -~ 39.0 Con eTr AWD BRW NTAR TN
Fang St L LSE
TIDAL STAGE: 38 samoLe  RiMT —
DEPTH(MLLW): — 35.2 - R LY &
r’7o S A FL -
TARGET SAMPLING DEPTH: ~> % .0 y
) a1y SANA
SAMPLE LENGTH NEEDED: 1.8 i f,m
PENETRATION/RECOVERY: 5 5 Lome. Pl SHLW +ASH
CORE LENGTH SAMPLED: 1.3
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
Hum 95 PSH - o904 Visehalt. / 250 m& HD PE PS5O o o
COMMENTS: Some - pnEsS sA) Coki MwSyER  AlLPARS LEsS The Aa 20% 4

- PSD

onNLY




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

SEDIMENT SAMPLING LOG SHEET

STATION
IDENTIFICATION  3am
Y4-)-95

DATE:
ll

WEATHER: _Up2TAc NE©G) F

A Al Y

VESSEL: SAaly KAY

CAPTAIN: _MC
CREW: ¥ A we 83
SAMPLING EQUIPMENT: _&m i Mae

SEAS: & G NAVIGATION TYPE: __ D.£F G PS
Ii DESCRIPTION OF MATERIAL DEPTH

TIME: 9 2.6
( COORDINATES: % ° 48 48,50 soMt Fise SiT w0 el 1
it S - - y MILTY) W' QgL FQAGMQ»\)Ts
" COORDINATES: 12 ° {0 356,42 PRTTY
n WATER DEPTH: 28 3
¥ AL STAGE: 2.2
« DEPTH (MLLW): 36. 4
N arGET sampLING DEPTH: -23.0
it SAMPLE LENGTH NEEDED: 9.9
! PENETRATION/RECOVERY: 0.5

_CORE LENGTH SAMPLED: & @AR

SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.

HUM AR S PN oot d. [Tl \ 20 ml | WO RE 1€5D Z

COMMENTS:
P35O onNLy




KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950 7
SEDIMENT SAMPLING LOG SHEET .
STATION — VESSEL: ___SAwy KAy
IDENTIFICATION ~ SAM — 5 -
CAPTAIN: Mo CAJNAJJ NGHAA £
DATE: 3-31-75 CREW: _S%. \OamS , 1y Fus, § Tonasss |
WEATHER: RN . Wi Souvie 5305 SAMPLING EQUIPMENT: __V @RacoR$ g
SEAS: AT E38 <JRRNT _ NAVIGATIONTYPE:_IxeF (05
TIME: L35 DESCRIPTION OF MATERIAL DEPTH ||73
COORDINATES: Y40° H® 5’57,(;%“ Somp 51T mUB N SURFACL EIE T ;
) ’ . Sudin .
COORDINATES: {24 iy 37.%10 FWL  wiT JAND 7
WATER DEPTH: - 34.5 oAk GRLY oo
TIDAL STAGE: 1,4 No 600
DEPTH (MLLW): - 17 4
TARGET SAMPLING DEPTH: - 373 .0
SAMPLE LENGTH NEEDED: g,
PENETRATION/RECOVERY: 3.3 ‘
CORE LENGTH SAMPLED: 2.2 |
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS |PRES. {7
Huam 35 PsD 0006k [DiseRLTL \ 250 w4 [HOPE Graw Sz | &
COMMENTS: MATERAL  APPARS To 82 (£ 0% sand W/ semy guarare SiLT
LD Swlvy




Ir
: KINNETIC LABORATORIES INC.
i HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
" SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
Ir SEDIMENT SAMPLING LOG SHEET

STATION VESSEL: Sawy Koy

| mENTIFICATION  Seen G - A

CAPTAIN: _ MU,

" DATE: 1-1-45 CREW: SEA  WFE  sT,
WEATHER: Mosrie Sewuy  yino NEE@ 8 SAMPLING EQUIPMENT: _ ¥ 8ea coR s
SEAS: _ v & " elzof Elood)  cwileal T NAVIGATION TYPE: 2 FE__GPS

TIME: H2S, 1202 ,1225 DESCRIPTION OF MATERIAL DEPTH
COORDINATES: 46’ 43 o2.21" ST  FINL =MD Glay SAND B
' COORDINATES: 124° 1o 953973 PARK. GRLY COCOR
WATER DEPTH: 38 | No eDuR
. mor 5T
TIDAL STAGE: Y, > _ - e SAL D
« DEPTH (MLLW): 33,4 DR
i e 1
TARGET SAMPLING DEPTH: -3%.0 s e 70

it SAMPLE LENGTH NEEDED: 3.6

I DaY PALKED T AN0
PENETRATION/RECOVERY: 2.9 , 3.0, 4.8

CORE LENGTH SAMPLED: 3.6,3.0, 306

SAMPLEID. # TYPE QUANTITY VOLUME | CONTAINER | ANALYSIS | PRES.
Iy SED 0002 DISC2ETL / Liwa WM G- sca et | o
: Humiy  ARe ©20.2 M GeliT e / 500 sl | wms BRLHIVE g

COMMENTS: oBTARL 3 corg BamfLi S
SuBsamfued Eacd coRs. FoR.  DIseR{TL ‘(5\?:__) AND  Comfhaife | PRLA SP\MC> INT
TR RING)  TTRANS  FoR M RY s Ambla) 6

SAILTS G AN N S M OATE RS  afe 210 Aaw,f‘lﬁs&&‘! ComPo51TE




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

SEDIMENT SAMPLING LOG SHEET

STATION
IDENTIFICATION sam - B

DATE: H-1 -5

WEATHER: _Mhos7ie Summs  w)iws ME@ S

SEAS: ,

VESSEL: 0 Sewr Kau

CAPTAIN: _ Muwne Conmraie saan
CREW: _S.E _ADAMS » y_},F/uoS/ S, TornSon
SAMPLING EQUIPMENT: __ V.32 AtoR%.

NAVIGATION TYPE: _DFE_GPS

ADDLE  MaTIRML TR ComPos /TE = /

TIME: 12 85 143D L& 0 DESCRIPTION OF MATERIAL DEPTH
COORDINATES: by uy ' 3y ';J ) I Ea)e Btk 5480 wIm™ S
COORDINATES: (24" 15 4331 " ST mog PLEeTS
WATERDEPTH: - 38,4 ~orsT
TIDAL STAGE: t 6.3 To :(z HyS OO
DEPTH (MLLW): — 32.6 ° DAY
TARGET SAMPLING DEPTH: - 3%.D —— e ————
SAMPLE LENGTH NEEDED: Y. ¢ S TR YN DV
PENETRATION/RECOVERY: 6.3 4.0 $.9
CORE LENGTH SAMPLED: 4,5 4.0 4.5
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
HuMm 95 5260 005 3. | Disaiis ' ;’ TR wi b 358 CHOMN- il
rumis ARC D223 D Sea Ty s 5p0 mf | waé pacaive | #
COMMENTS:
3 eoRis  Fol yerume
guBs amPil  facH Foil. TrseReTE S




fr
IR e KINNETIC LABORATORIES INC.
. HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
I SAN FRANCISCO CORPS OF ENGINEERS ~ SANTACRUZ,CA
MAINTENANCE DREDGING FY '95 408-457-3950
f[ SEDIMENT SAMPLING LOG SHEET
“ 'STATION , VESSEL: ___ S any Kax
IDENTIFICATION A -C ,
\ , , SAM G- CAPTAIN: __M& ‘
u DATE: 1-1-95 CREW: _3£# WE 53
WEATHER: _ths7ee_fumus °,  wvo MEGZ SAMPLING EQUIPMENT: __\ . 8RA<aR %
USEAS: & ¢ cen’ ,  Tesl s28 NAVIGATION TYPE: _Dier &PS
TIME: 1L0o |, 1622, 1650 " DESCRIPTION OF MATERIAL DEPTH
COORDINATES:  44° 4ya 06,40 ° T
e ) Mg 2
COORDINATES: 2,° 10 40.74 SR R TR e
WATERDEPTH: -~ 33 4 AN o Snaw caerd
AME) .
TIDAL STAGE: Y,z somp  PETANTYS
To H, S ool
» DEPTH (MLLW): ~ 35.Y
" ' Dax TAND
TARGET SAMPLING DEPTH:  ~3%,8 _ e g
it SAMPLE LENGTH NEEDED: 3, Raiuw SMaBoiné ‘L—M)L. .
} PENETRATION/RECOVERY: S 46 g, Dew  sAwn
‘CORE LENGTH SAMPLED: 36 3.6 3.4
SAMPLEID.# TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
WueA G 3 4503, cood - » 7/ L7 A &
LHIMAT  eaze ovoad | DiseReTE 7 5".2:;' ey W& Saave ] &
i T
HuM &5 S50 00O X LomissTE 4 A w6 S£8 Cdsmr 7
| " Hym Qs Bro ooo/ CormiB5HTE. 2 0 Gac w4 Bra Acings| £
1o} ox N O00 2 dom P25 )78 7/ 509 an i L tim R Dr1ox 1Al Z
[ COMMENTS: S4B SMPLL 3 gRLS £l TrserlTh TAYE WV G Am etV E

——,

GuB  spmfti Same  corts Fod

ADD  RimA aitad S maTiRIAL

Hoag &y 2E MATLRA AL Fhisan Al

Sam G ~C Aot )

A O

td AC( U‘”‘IL" \‘)M As " c M’%s rdd z
% 8.0 h / M £]

-3

cam g7l CrHEM

/

ERrom  3)ES W‘—-ﬁ/ §M('§

LomPps iTE "=/

? z2enLs

St + Dvoxs oS




G : KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH

SAN FRANCISCO CORPS OF ENGINEERS ; SANTA CRUZ, CA N
MAINTENANCE DREDGING FY '95 . = 408-457-3950 ¥

SEDIMENT SAMPLING LOG SHEET

STATION VESSEL: __Shud_KAY e
IDENTIFICATION sam 3 | '

CAPTAIN: _M L, 1

DATE: 3-31~a% ‘ CREW: S5A W¥ eI
WEATHER: __RAlN) WiND ey (&) 10 SAMPLING EQUIPMENT: __ V' 8#AcsRE
SEAS: L e TaB cerasy NAVIGATION TYPE: =& &P % o
TIME: | 1935 LY DESCRIPTION OF MATERIAL 'DEPTH || 17
COORDINATES: 40" 4% 02,017 sa;zo” F'W% 157 TAN e oy <
- p Vi
COORDINATES: b 249 187 3t A 34,857
i Fg  WET sAND
WATER DEPTH: — 36D N | |
;‘ W/ gl wASH
TIDAL STAGE: ), Y SN N
DEPTH (MLLW): — 35 .4 [ 358 WodD  FRRGMINT S
TARGET SAMPLING DEPTH: ~-37.0 [ -3y 0 .
SAMPLE LENGTH NEEDED: A i 12
PENETRATION/RECOVERY: iz

(v 2

CORE LENGTH SAMPLED:

SAMPLE ID. # TYPE QUANTITY VOLUME | CONTAINER | ANALYSIS | PRES.
FUREE R3TX 890 [DiseesTs ! 258 g | WOPE P3O g
COMMENTS: L — 5 _ QamSON VAR AowN

CORE - LostT P2 8 3 Ty

PD gvvy




HUMBOLDT SEDIMENT SAMPLING
" SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

=

SEDIMENT SAMPLING LOG SHEET

STATION |
HVIDENTIFICA@ION EX |
4-3-35

" DATE:

WEATHER: _Pr¢ >y Wino N@ A

VESSEL: &AM KAY

cartan: M &
CREW: _SEA- whF 8T
SAMPLING EQUIPMENT: _\ ,8@A-¢ 0R S

“ SEAS: CoA LN NAVIGATION TYPE: _ DS &S ‘
DESCRIPTION OF MATERIAL DEPTH

TIME: -

¢ COORDINATES: 447 56.10

" COORDINATES: 12+ v 13,35

WATERDEPTH: ~ 39. 0 7

TIDAL STAGE: 1 5.6

n DEPTHMLLW): - 33, Y

! T ARGET SAMPLING DEPTH: - 237.0
1 SAMPLE LENGTH NEEDED: 2

J PENETRATION/RECOVERY:

CORE LENGTH SAMPLED:

SAMPLE ID. #

M SAATA
AAND

VOLUME | CONTAINER | ANALYSIS | PRES.

HuMm S5 PSS o2l [DIRSTS {

250 mf R0 FPL [ ¢

 COMMENTS:

PSO  onLy




KINNETIC LABORATORIES INC.

HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950

SEDIMENT SAMPLING LOG SHEET

STATION | VESSEL: Sawr KAy
IDENTIFICATION

Exke , CAPTAIN: __ M < ;
DATE: 4-3-95 CREW:___ $&éf&  w¥® 5T
WEATHER: _avi2c ALt WD N@) D SAMPLING EQUIPMENT: _Y:,/wvt e 3.6

SEAS: A s

TIME: 17 2Y

sTaenld BRY NAVIGATION TYPE: __ =7 €S
1732, 1350, 80 32 DESCRIPTION OF MATERIAL DEPTH

COORDINATES: “o u% 12,

PR S 1Y
Y b
3 213
- Lbe LISHT (aw R 50Ty 2

COORDINATES: 24" 1y wr6e” {usan”

PENETRATION/RECOVERY:

WATER DEPTH: 0.5 {280 sagc GReY £0FT My
TIDAL STAGE: 5.0 4.3 o
- m‘z@ gacy DRY  MuD
DEPTH (MLLW): 2% .5 24.2 e ‘F\A\@_M%ND
TARGET SAMPLING DEPTH: —28 .0 'i —'"’,JQ Ry .
L N 2 S‘ ) ’ ’ - -
SAMPLE LENGTH NEEDED 3 ¥ G2iv FAND

0.9 5.2,3.6,28,3)

| CORE LENGTH SAMPLED

g |3 % 36,28, 39

SAMPLE ID. # TYPE | QUANTITY VOLUME | CONTAINER | ANALYSIS | PRES.
RUrAS S S0 Datdh
VoSS dee. 0013

COMMENTS: Fiade

4 conts AT TS

280 cg@g - v BRRTL -
Rrain  ComPo3\TLLE  Tol  ComP T2

£oRE = SRAVTT SNLY o Tes LiTILE samCll

—w_:l%

Good . = SuBSAmPLL  FOR  OwtRETE

A P e S

£

2198




KINNETIC LABORATORIES INC.

| Do seensm, AT Bestiacs
MAINTENANCE DREDGING FY ‘95 " 408-457-3950
J SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: ___ Sttty Faw
ﬂ’IDENTIFICATIvON Er 3 ortame MG
| DATE 4-4 -5 CREW: GEA We 51
WEATHER: __ 2\ R wad S @) 3 SAMPLING EQUIPMENT: _V.8/M4-c ot
SEAS: LA wAa NAVIGATION TYPE: __ DI&*& 6 PS .
TIME: o034 Z DEPTH

DESCRIPTION OF MATERIAL

e QLI §

g COORDINATES: 0:“ 8 .[CI' 2 ’if 2 ”BL;‘\(K STy mvrI 25, O PR
" COORDINATES: j2v +o0 33503 v vel
g WATERDEPTH: 25 .+ | el Ay sann W Lo+
¥ TIDAL STAGE: D4 stec pase
¢ DEFTHMLLW): 25.0 Daak geLt  cotol\ 27
! TARGET SAMPLING DEPTH: -28 O
i SAMPLE LENGTH NEEDED: 30 AU it T e 8-
! PENETRATIONRECOVERY: 3.3
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
H cupads - PSR 8022 | DiseeaTE / 252 ~Z. | HOPE P50 17
— NS SE—
COMMENTS |




~ KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
SEDIMENT SAMPLING LOG SHEET
STATIN VESSEL: v _ Shuct Kav
DENTIFICATION EK H CAPTAN: Mice Poparviivan
DATE: y-y4y-4% CREW: S0 £ /%AM; T i, Satse Jorizzen
WEATHER: __A£12 cacm SAMPLING EQUIPMENT: __I/, A:8¢q¢c
LSEAS: __cawm ___ steor c4d NAVIGATION TYPE: 2 SPS 1
TIME: 0814, 0PZZ, 0830 5O DESCRIPTION OF MATERIAL DEPTH
COORDINATES: 40° 48 ' |9.722 a 1 — MUOLIA & 55— -
COORDINATES: 124° 10”7 21197 Covsocivaren sire MvD 2 — LT
WATERDEPTH: - 26.6 - \ D“:; oot o
TIDALSTAGE:  + [, | -
DEPTH(MLLW): - 25.5 e ” ]
TARGET SAMPLING DEPTH: 2 8. O SRY |
SAMPLE LENGTH NEEDED: 2.5’ o UL 25—:33",‘? S
PENETRATION/RECOVERY: 0.5, 3,6 3.0, 29 MED sw PAkiD BUde sawD ooy
CORELENGTHSAMPLED: 7, 2.5, 15 2.4 | e T I
Il SAMPLEID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES. || [’
deMAT 86D 00 |7 | Dixrste / G WM & CHs 7z
Humas ARE oorY Jired o T8 ( 5 Z il G ARH 1< e
COMMENTS: Firb>T  Coxé Too SHRT —
z"‘o colL ool — LK oF BROWAN  SILTY  Top TFwdieaTiD RECINT D/smmsamz_/plzsm
P40 coeee o@D
sUBSAmMPLLD colgs  Foik CiseRITE S
ABBSD maTCh AL TW CompPes TES F 2




KINNETIC LABORATORIES INC.

ﬂ COMMENTS:

' HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
l SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
SEDIMENT SAMPLING LOG SHEET
STATION A VESSEL: __SAuM k&
IDENTIFICATION [ ¢ ‘
' K CAPTAIN: __MC
IDATE: A - -9 5 CREW: _SEh We 83
WEATHER; _¥2. & o 2w 5@ % SAMPLING EQUIPMENT: _N \82A-Cg RS
SEAS:____caan  euac<  NAVIGATIONTYPE: D& &PS
TIME: 1022, 1u82 1055 o5 DESCRIPTION OF MATERIAL DEPTH
. . / . .
|| COORDINATES: ¢ o Y 19 3! ' T MUBUNS e 25 F e
1 COORDINATES: )24 e 16 23,30 v SOFT o Trizew : 26 .:_ﬂ o
v - ZouTy 3\l Myp o
f WATERDEPTH: - z4.2 .
L7 ol -
d TIDAL STAGE: 0.5 R
| o De . L _ L
] DEPTH (MLLW) 253 SaTToM Dl S I e
i o — SAM PG laad UTTT T 2R e
_TARGET SAMPLING DEPTH: -28.0 e CRmw SAND & AAoR L
# SAMPLE LENGTHNEEDED: 2 .3 ' PP OVt Vit w
I = SULEE e
! PENETRATION/RECOVERY: 3 &~ 5.9,08 2.,
CORE LENGTH SAMPLED: 232 2.5 a8 2% -
" 'SAMPLEID. # - TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
TRVAASY ARC OO0 lS T / T 50 ' ARCHIY & ;
& Huma s 990 o0 ;& DéCp\QTi / 460’7'5& WM& CHE nn, . 6/
HFumMSs o 020 & {CpmPos 3 —Z /D cat  |Lkp Coossks | Bro “‘f%ss_n g
I Hmas a6 a9 o nadbosi s / 27k | MG | Qg £
Diox4 N 005  |lomsos ng| Do md | WM maxind | &
40Dt Mo AL cors R ComP Fz  gua1P851TE

SR e BLTwlinN EK L-i ANy EK 2

HortD BA 12 L

(COMP#’ z)

/—————_&

suf  SAMPLE

4

ANBTER AL

Corls

AR

o DrsRETE S

om EK-Z EK#;‘ Ek YA Fr ComAs)TE




KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
SEDIMENT SAMPLING LOG SHEET ~
STATION VESSEL: ___ 3ala  Kaw M
IDENTIFICATION Fk-5 ;
capTAN: M\ Cosm ivg mam
DATE: 4-32-9% CREW: 22 A we 5T
WEATHER: oniaevsl wens Ny B3 SAMPLING EQUIPMENT: __\/.34e2%. |
SEAS: A NAVIGATION TYPE: D &5
TIME: Ml b DESCRIPTION OF MATERIAL DEPTH
COORDINATES: %3243~ 21.0% Beawn 20T Taf {w2”) EeTp e
COORDINATES: 124”7 10~ 1. 72" DAY i 30FT MY D R -
WATERDEPTH: = 25 .| S SN
TIDAL STAGE: 5. LGHT G2rL MVD ] TR [t
DEPTH(MLLW): - 20,0 S S
TARGET SAMPLING DEPTH: _-28.0 | opps ghsp-RRLaD  o2g =L
SAMPLE LENGTHNEEDED: __ % ,0 | 0 | 4
PENETRATION/RECOVERY: 16,5 / 3.8 MO shmfiind s
CORE LENGTH SAMPLED: 2.0
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
T Y —— S PR o e
Hymas 4€0 o015 |LomPaesiTt / iren. | wmg crt et &
Huoma s 30 0003 | (omMsiTE 2 so Cae. | L4ED o] Rie A e Z
Diox) A oo\ Lompasiic ) soomd | wmMé Drax N '
COMMENTS: SupSAMPLL CaRe  Tom | D19cALTLS
Homosfal 122 mATeRtaL BROM EK § Eki, TR, EKR § Fad compSITES
SAMPLL w ]




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

_ SEDIMENT SAMPLING LOG SHEET
'STATION VESSEL: ___ SALWY  l<AY
IDENTIFICATION E k-6
| , CAPTAIN:__M ¢
DATE: Y- 2-5%5 CREW: s2A  w¥ 53
WEATHER: _ a2 Tua co WD W@ 3 SAMPLING EQUIPMENT: _V 8enco@ g

!i SEAS: CAL An NAVIGATIONTYPE: O FE &EPS§
TIME: 1255 DESCRIPTION OF MATERIAL DEPTH

g

y COORDINATES: 40° 48’ 22,44 " i s e e T
COORDINATES: 12+° 10" 13, 3" P |

. WATERDEPTH: ~ 22 3 gest  SomT mvd ]

! TIDAL STAGE: R T

o DEPTH(MLLW):  — 1R.2 GriN Fiean Mud

¥ tARGET saMPLING DEPTH: - 28.0

« SAMPLE LENGTHNEEDED: 4.8 R

| LT8Ry Mus/ A
PENETRATION/RECOVERY: 1.0 /19.2
CORE LENGTH SAMPLED: 9.9
SAMPLEID.# TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.

I ruomSs 550 2o \B DiSLRATE ) 2o WM & QK LA 4
Husm sy ARC 00Nl vigeacTE ) 20 miL W o Ateriv L P4

1

COMMENTS: suBsamPLe eare FoR. Do e S

AED To  erem = B0 QoM Poe\TES {5“"‘(3#3,3




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

SEDIMENT SAMPLING LOG SHEET

STATION
IDENTIFICATION Ex -3}
DATE: 1-3-95

WEATHER: _Pastate. Cuonps  Wwn N & 3

VESSEL: Sauwr Kaw

CAPTAIN: M
CREW: _4ZA W FE ST
SAMPLING EQUIPMENT: __\/ 1324 coAS

|SEAS:_caem  NAVIGATIONTYPE: D&% GES U

TIME: Wss

COORDINATES: ap ™ 4d  z.96
COORDINATES: 124 2ip 10,83
WATERDEPTH: - 8.\’

TIDAL STAGE: o2

DEPTHMLLW): — 1§ 9

TARGET SAMPLING DEPTH: -29

SAMPLE LENGTHNEEDED: 2.6/ 10’ max

7ENETRATION/RECOVERY:

e /8.3

DESCRIPTION OF MATERIAL DEPTH
I ol
DARK GRoy  SWTY SoFT  MVO s b ot e
CuL R T
1
Oalw Saiv Tl A A
20
via o o 2oe —+
22 T 7
My griY ORY MV0 :
; . R .

CORE LENGTH SAMPLED: 8.3 i
ANALYSIS | PRES. ||7"

SAMPLE ID. # TYPE QUANTITY VOLUME | CONTAINER
P
DuM%s $39 patZ  55i5eaeTL ’ P it & & £
PUMAE AR a0 [DutReTL ¢ §34d Mﬁ Laind & Al YE ;f
— —
CO‘ TS: SUB SAMmPLL ToR  TDINRLTE S
- 753 {tome™3
KON TO  gumtan 4 B13 comfosiTiS tom




Ir
KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
| SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
i SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: ____ SAU  waY
|] IDENTIFICATION EK-8&
| | CAPTAIN: _ M &
I DATE: H-3% - a5 CREW: SEA  WE sT
WEATHER: _ouep casT TN SAMPLING EQUIPMENT: __ V. B2 ¢ oRE
SEAS: ZALM NAVIGATION TYPE:
" TIME: 1655 DESCRIPTION OF MATERIAL DEPTH
, p R CR T D M
H COORDINATES:  4p° 43 23,58 ot QRN S00T A
: DNET PR
COORDINATES: _ 124° o 96, 31" Papw Grvy  SwTY Mo D {sFT)
n WATER DEPTH: tq, 5 RO
u oy R
" TIDAL STAGE: .S R
- l DARw. Gty FOIRM MUD 1. .
"DEPTHMLLW): -~ 2.2 - N
' TARGET SAMPLING DEPTH: - 2 ® 1
SAMPLE LENGTHNEEDED:  15.0 /0 wax en CoE. S P
PENETRATION/RECOVERY: 1.0 /9.0 — - xp
4 CORE LENGTH SAMPLED: 9.0
" SAMPLEID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
RUMSG S IEL 0O | D ReTs, J ,me wM b e LA o
Mo AT ARL 000 % 16 (RETS. y 520 m&. wM ARCHIVE I’
COMMENTS: _
508 sampLe For | D1scRsTES
*
Biaia dompos i TES For  CHEM awn Bio (feomf 3)




KINNETIC LABORATORIES INC.

| PENETRATION/RECOVERY: 2.8 , 2. ¢4 , 3./ ~
»

HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
| SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: _ SALLY  Rax
IDENTIFICATION =) _ |
CAPTAIN: _M. ¢
DATE: 4-2-~95 CREW: S£A  WT sT
WEATHER: __CLSAL, wnp Na 7 SAMPLING EQUIPMENT: _V, aracoRs
SEAS:_____ < 6 czal NAVIGATION TYPE: __ 7 GPS
TIME: ISUF L 5 HE . 16od DESCRIPTION OF MATERIAL DEPTH | ¥
COORDINATES: 45243 14,87 5677 4107t Ruwn Yo T 252 TR
COORDINATES: 124" 13 2¢,0%" > Ea. TRGT e
WATER DEPTH: i T ML 5(,1*\ Back ST mup =
wW/oneTa 1 TYS v
TIDAL STAGE: s g
DEPTH (MLLW): - 252 s 90of | .
R - =280 —}
TARGET SAMPLING DEPTH: -25.0
SAMPLE LENGTHNEEDED: 1.8

3 cores FeR Vorum i

SUB SAMPLE eaci bR

. 2
RicaAN CompPos ITE o

Fop. TrseptvTe s

SAMPLEID. # TYPE QUANTITY VOLUME | CONTAINER { ANALYSIS PRES.
HUP AT a0 080 F | DInfseTE ¢ ,é wm B CHem ,ﬁ/
dom a9 ARe 0080 |piscveis | L Tau M A wiM @ ALty Ve &

— ———
COMMENTS:

CORELENGTHSAMPLED: 2.8 , 2.6, 2.8 v

G vl




HUMBOLDT SEDIMENT SAMPLING
I SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

iF SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: SALLY WAV
| IENTIFICATION FL -2
CAPTAIN: _ME.
" DATE: 4-2-95 CREW: SEA, WE a1
WEATHER: __ ¢1tAd wann NS SAMPLING EQUIPMENT: ___ | 2:PAcu@e.

3

TIME:

{624, :e«:‘?—-,,- | Zoo

¥

i COORDINATES:  up °43 " 22

5
I COORDINATES: 12 %13’ 29,38"

. WATER DEPTH: 20, 3

¥ TIDAL STAGE: v 8

DEPTHMLLW). — 2¢.5

TARGET SAMPLINGDEPTH: -2 5.0

 DESCRIPTION OF MATERIAL DEPTH

R e SO LA - -
b 25.% —_—

— P g ‘

=y

HBoown) SoF7 51t TY
ovik

amex.  soFT swry | D e

. -280

. SAMPLE LENGTHNEEDED: - 2.
| PENETRATIONRECOVERY: =

o Sann ZE L

CORE LENGTH SAMPLED: 2.5 2.5 2% | , 5
ﬁ SAMPLEID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.

I Wum a3 S50 0008 D isea e ( / s Wy tH &M &
I
HUMTT ARG, ©00F  [Discee Tt ! s00ml. | wmék Arewivg 4
SUB SeMi%s Rt Fute i 0 AL 3 Cors £oR

COMMENTS:
TDIScR¢TES
A TR A )

A 00 it sl g

CorPos )7 B Y




KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 . 408-457-3950
SEDIMENT SAMPLING LOG SHEET _
STATION VESSEL: __Sawt __ KAY
IDENTIFICATION EL-3
CAPTAN: _M & '
DATE: 4-2 -5 CREW: S&A , W F 537
WEATHER: _¢1iAR w w0 N @ 35 SAMPLING EQUIPMENT: V18048 S
SEAS: ___ 6 NAVIGATION TYPE: __Dit#& GA3
TIME: 1136 | 1w 185, 1930 DESCRIPTION OF MATERIAL DEPTH
COORDINATES. _ 40° 3’ 26.30° Beownd  20FT 0Tt Tap T
COORDINATES: /z+° /3 z1.9¢ " oveR Lo
WATERDEPTH: -~ 27,9 ~ DaARK GRI4 To BLACK j,——}
TIDAL STAGE: 5, 7 sof T BT MU0 )
DEPTH(MLLW): - 2. 2 Hy & 2008 et kY
TARGET SAMPLING DEPTH: -28, 0 ¢ S
SAMPLE LENGTH NEEDED: __ 3. © e T e
PENETRATION/RECOVERY: 2.5~ £8 4o #4Y wo  zamitind ~ ;:_?
CORELENGTHSAMPLED: 2.5 ,3.8,38, 2.8 Buace (0D Y/ DITEITIS =
SAMPLEID, # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES. 7%
e TS Juere Ly T | W P o |
H/mt G5 358 0010 LomFPos 172 / [ £ WA G CH g 2q o
dm 95 B1O 000 |fpmiPesire 2 10 Gae. | Lioso Goeses| Bro achss| &
DioxXiN 003 ComPoiTL / s00ml | wa i | Dyoxyd | £
COMMENTS: - Use®  Stod  VBRTE + MmiD SPD  LOWSRNE 0 Fr@sT et B
— NSeDd MED v BRATE ['9034‘,.) + Stows LowtRiE aay 2799

4 doki s a7 THIS $/7¢

PISCRETL. SsAmPeL S

o8 samPct)y RATmENT Lsne/H o caed  FoR

. -t
ADGLO Qs nBER. 7O LomPos TE2Y @ cHxgm  F &Ero




KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

HUMBOLDT SEDIMENT SAMPLING
| SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

| SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: ____ Seild  eny
kIDENTIFIvCATION =~ cxrmame oA ¢
DATE: 4-2-99% CREW: _SEA 107 =T
| WEATHER: _{LeAR SAMPLING EQUIPMENT: _SmiTs_MAc
SEAS: ___caum ____ NAVIGATIONTYPE:_.\T9 G PS _ 1
. COORDINATES: 40 43 sy 92 - | :
I COORDINATES: !Z! i3 {2.5¢ LOFT smr?, MI0
« WATERDEPTH: — 33.72 AN €oLoR
! TIDAL STAGE: o0 No odoR.
« DEPTH(MLLW): - 28,3

¥ rARGET saMPLING DEPTH: -28,0
« SAMPLE LENGTHNEEDED: ¢/
! PENETRATIONRECOVERY: 6.8 '

ﬁ CORE LENGTH SAMPLED: @ﬁé
: ANALYSIS | PRES. ‘

- SAMPLEID. # TYPE QUANTITY VOLUME | CONTAINER
{% N AT L0 2006 DICRATY \ £ s 6 CH €A o’
Huma 9~ NRC 082S |9 i5ensTL. { 500 s & ARLHIVE- &
COMMENTS: oT: Bfwon)  ONERDREDEL  pep™M
2 GealS — SypsamPlLL  FoR  D1seriTES + et comsiTh
N : ag MW K
Beo\N  TaLos AnDiNG B0 ComPadiTe 1 4M f A




HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA ‘
408-457-3950

SEDIMENT SAMPLING LOG SHEET

SO oONLH

STATION | VESSEL: ___SAUY  KAY
IDENTIFICATION | - 5~
CAPTAIN: __M & .
DATE: G-z -9F CREW: SEA  w&E &%
WEATHER: __SunnY oo Neoy § SAMPLING EQUIPMENT: SMTTH _Mac  Gaals
SEAS: CALaA NAVIGATION TYPE: ___ O A7 ¢ P35
TIME: 12492 DESCRIPTION OF MATERIAL DEPTH
COORDINATES: 46”49 j7.¢4 Pocke TS &= SILTY My Ao TR — i 7T
COORDINATES: ;2% 13 26,26 A
WATER DEPTH: 32.0 - Saen R, ot
' TIDAL STAGE: 4.9 7 |
DEPTH(MLLW): - 2% ! — o S S
' TARGET SAMPLING DEPTH:~2 8, O “z8e
SAMPLE LENGTHNEEDED: 0.9
PENETRATION/RECOVERY: 6,8 B
| CORE LENGTH SAMPLED: _Gag,
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES. |
Ruma s P @2 O ViScre T \ 50w | HDPE GRAIN Si2e g’
e
COMMENTS: couL D Qe TN ANLAL TNOICATES o DT SVRNEY
C GmiTh mAC GAAR
SMau.  GUTH MUD AYY A T L




KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
I SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950

i ~ SEDIMENT SAMPLING LOG SHEET

STATION VESSEL: __ S A KAx
| mENTIFICATION

FL -G CAPTAIN: __M €
" DATE: 1-2-4a¢% H-1-95  CREW: _SEA  WE Msﬁ‘
EM.

WEATHER: ___cufald PPRTACS , ¢avm  SAMPLING EQUIPMENT: _mac. |

SEAS: AL A £ A A NAVIGATION TYPE:

TIME: 1220 | w20 DESCRIPTION OF MATERIAL DEPTH

; ‘ Y GUnE coR% :

i COORDINATES: 90 4% 32,1’ 52 lia :
P . .
" COORDINATES: f20 13" 34.9% 29.0f MO SARD L men SAnD

WATER DEPTH: 28.2 202 w LW

SRl PASY I Hren r\ﬂ—sf\

" TIDAL STAGE: 4 3 2,0 L
i DEPTH (MLLW): 3.5 22 i
! TARGET SAMPLING DEPTH: 2¢.0 | ~28,0 |
i SAMPLE LENGTHNEEDED: 4.5 3.8 “ |
¥ pENETRATIONRECOVERY: 02" | 4.0 ( | .
ﬁ CORE LENGTH SAMPLED: 643 | 3.2 | { ~

SAMPLEID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES. |

PUMS S PSR a0t | Dieagte N 250 wf | Hods ey el

("\‘/MC(S— %B 902.3 v X ‘.,t 1 L L A a {4

| COMMENTS:  pepy  oF Coad  Foa. Now (mmds PS5 o i)

wwi RLTVAN T R Y P 1K

VA A O e AL S and

{)s D owmLy




KINNETIC LABORATORIES INC.

HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA

MAINTENANCE DREDGING FY '95 408-457-3950 s

SEDIMENT SAMPLING LOG SHEET

STATION ‘ VESSEL: Ll KAY
IDENTIFICATION L F
CAPTAIN: __M<
DATE: W-2-9% " CREW:_S5=# we s 3
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CORE LENGTH SAMPLED:  « aA@
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KINNETIC LABORATORIES INC.
HUMBOLDT SEDIMENT SAMPLING OCEANOGRAPHIC RESEARCH
| SAN FRANCISCO CORPS OF ENGINEERS SANTA CRUZ, CA
MAINTENANCE DREDGING FY '95 408-457-3950
. SEDIMENT SAMPLING LOG SHEET
STATION VESSEL: /v Sawx $AY

n IDENTIFICATION ENT N

| CAPTAIN: _MGC
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HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950
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HUMBOLDT SEDIMENT SAMPLING
SAN FRANCISCO CORPS OF ENGINEERS
MAINTENANCE DREDGING FY '95

KINNETIC LABORATORIES INC.
OCEANOGRAPHIC RESEARCH
SANTA CRUZ, CA
408-457-3950

SEDIMENT SAMPLING LOG SHEET

' STATION
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MAINTENANCE DREDGING FY '95 408-457-3950
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CORE LENGTH SAMPLED: Tof 1p' svavact Goad
SAMPLE ID. # TYPE QUANTITY | VOLUME | CONTAINER | ANALYSIS | PRES.
Hum 95 2D oppy  |emPRsiTe ' | 2 WMér cHpaisTer]
Wwm 83 ARC  DBd i | | £ wm G ARGAIVE =4
Him A3 B0 00n9 2 10 aaL mﬁf’“w&owhﬁ 4
PIORIN__ pob ! v ! 12 WMo DIOXUIA F4
COMMENTS: 8 ToTAL  &RARS

SPoomatl A SUB . samity  oF fAtd &43R3 W LarmisTRY £ompe3rTZ

ADD £ D REMA A oE  Thien  SAAA [~ 2 .{5MLN§) o Rlo comiud 7L RF




Appendix C

Sediment Chemistry and Physical Parameters
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ll ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188

May 11, 1995 ToxScan Number: T-12046

ToxScan Bioassay Division
42 Hangar Way
Watsonville, CA 95076 .

Attn: Ray Markel

PROJECT NAME: San Francisco Army Corps of Engineers; Humboldt COE
DATE SAMPLED: March 30 - April 3, 1995

"DATE RECEIVED: April 6, 1995

MATRIX: Sediment

Please find the enclosed test results for the parameters requested for analysxs Samples were analyzed
within holding time using the following methods:

Percent Solids by EPA 160.3

Total Volatile Solids by EPA 160.4

Arsenic by EPA/SW-846 7060

Chromium by EPA/SW-846 7190

Mercury by EPA/SW-846 7471

Nickel by EPA/SW-846 7520

Selenium by EPA/SW-846 7741

Silver by EPA/SW-846 7761

All other metals by EPA/SW-846 6020
Total and Dissolved Sulfides by EPA 9030
Total Oil and Grease by SM5520C

Total Petroleum Hydrocarbons by SM5520F
Speciated Butyltins by Gas Chromatograph with Flame Photometric Detector
Total Organic Carbon by Gaudette, et al.'
Particle Size by Plumb?

Pesticides/PCBs by EPA 8080
Semivolatiles by modified EPA 8270

Samples were received intact and were handled with the proper chain-of-custody procedures.
Appropriate QA/QC guidelines were employed during the analyses on a minimum of a 5% basis. QC
results were within limits and are reported with or following the data for each analysis.

! Henri E. Gaudette, Wilson R. Flight, Lois Toner and David W. Folger; Determination of Organic Carbon in Recent
Sediments in Journal of Sedimentary Petrology, Vol. 44, No. 1, p. 249-253; 1974.

2 Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981. -



ToxScan Number: T-12046

Semivolatile Analysis:

Several samples in this set were overdried during extraction. As a consequence the surrogate recoveries
for nitrobenzene-d5 were below QC limits. The affected samples were reextracted and reanalyzed.
However, the second extraction took place between 9 to 11 days beyond the 14 day holding time.

Both sets of data are reported here. The data from the second extraction are labelled as such. The
analytes lost during the first extraction were primarily naphthalene and 2-methylnaphthalene. The results
for the other analytes were comparable in the two analyses, except for sample SAM 6-B which had a
much higher PAH content in the second extract. This inconsistency may be attributed to a lack of
homogeneity in the sample. The reextracted samples are listed below:

HUMB95SED0002-0006
HUM95SED0008-0009
HUMB95SED0011-0012
HUMBO95SED0014-0015

If you have any questions or require any additional information, please feel free to call.
Sincerely,

Philip D. Carpenter, Ph.D.
President

Enclosures

This cover letter is an integral part of the report.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA 160.3 IN-1
Date Analyzed:  April 14, 1995

Matrix: Sediment

Units: percent (%)

Sample ID Percent Solids
T-12046-16

HUMO95SEDO0001, RF 62
T-12046-17

HUM95SEDO0002, SAM 6-A 73
T-12046-18

HUM95SED0003, SAM 6-B 70
T-12046-19

HUM9SSED0004, SAM 6-C 73
T-12046-20

HUM95SEDO0005, COMP # 1 71
T-12046-21

HUMO9SSED0006, FL4 64
T-12046-22

HUMS95SED0007, FL-1 57
T-12046-23

HUMO9S5SEDO0008, FL-2 56
T-12046-24

HUMB95SED0009, FL-3 52
T-12046-25

HUM9SSEDO0010, Comp # 4 57
Reporting Limit 1

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 ¢ (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA 160.3 IN-2
Date Analyzed:  April 14, 1995

Matrix: Sediment

Units: percent (%)

Sample ID Percent Solids

T-12046-26

HUM95SEDO0011, EK8 62

T-12046-27

HUM9S5SED0012, EK7 63

T-12046-28

HUM9S5SED0013, EK6 61

T-12046-29

HUMO95SEDO0014, EKS 57

T-12046-30

HUM95SED0015, COMP #3 59

T-12046-31

HUM95SED0016, EK2 63

T-12046-32

HUM95SED0017, EK4 63

T-12046-33

HUM95SEDO0018, EK4-A 62

T-12046-34

HUMB95SED0019, COMP #2 63

T-12046-40

HUM95PSD0006, SAM 5 69

Reporting Limit 1 |

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522  FAX (408) 724-3188




Client:

Method:

Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-41
HUM95PSD0007,

T-12046-42
HUMO95PSD0008,

T-12046-43
HUM95PSD0009,

T-12046-44
HUM95PSD0010,

T-12046-45
HUMBS9S5PSD0011,

T-12046-52
HUMO95PSD00138,

T-12046-53
HUMBS5PSD0019,

T-12046-54
HUM95PSD0020,

T-12046-55
HUMBS95PSD0021,

T-12046-56
HUM95PSD0022,

T-12046-57
HUMO95PSD0023,

Reporting Limit

San Francisco Army Corps of Engineers

EPA 160.3
April 14, 1995
Sediment
percent (%)

SAM 7

SAM 1

SAM 3

SAM 4

SAM 2

FL7

FL6

FL5

EK1

EK3

FL6

Percent Solids

80

80

80

75

79

77

81

73

81

75

80

ToxScan Number: T-12046

IN-3

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 * FAX (408) 724-3188



Client:

Method:

Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-16
HUM9SSEDO0001,

T-12046-17
HUMO9S5SED0002,

T-12046-18
HUMBO95SED0003,

T-12046-19
HUMO9S5SED0004,

T-12046-20
HUM95SEDO0005,

T-12046-21
HUMS95SED0006,

T-12046-22
HUMS95SED0007,

T-12046-23
HUM95SEDO0008,

T-12046-24
HUMS95SEDO0009,

T-12046-25
HUMO95SEDO0010,

Reporting Limit

San Francisco Army Corps of Engineers ToxScan Number: T-12046
EPA 160.4 IN-4
April 26 - May 8, 1995

Sediment

percent (%)

Total Volatile Solids Total Volatile Solids
wet weight dry weight

RF 24 3.9
SAM 6-A 1.4 1.9
SAM 6-B | 2.0 2.8
SAM 6-C 1.3 1.7
COMP # 1 1.4 ‘ 2.‘0
FLA4 1.9 3.0
FL-1 23 4.0
FL-2 23 4.0
FL-3 22 42
Comp # 4 2.2 3.7

| 0.1

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA 160.4 ' IN-5
Date Analyzed:  April 26 - May 8, 1995
Matrix: Sediment
Units: percent (%)

Total Volatile Solids Total Volatile Solids
Sample ID wet weight dry weight
T-12046-26
HUMO95SEDO0011, EKS8 2.8 4.5
T-12046-27
HUMB95SED0012, EK7 2.7 43
T-12046-28
HUM95SED0013, EK6 2.3 , 3.8
T-12046-29
HUMO95SED0014, EKS5 33 5.8
T-12046-30
HUMB95SEDO0015, COMP #3 2.5 4.3
T-12046-31
HUM95SED0016, EK2 3.0 ' 4.7
T-12046-32
HUMO95SEDO0017, EK4 3.1 4.9
T-12046-33 _
HUMO95SED0018, EK4-A 2.5 3.9
T-12046-34
HUMO95SED0019, COMP #2 2.5 4.0
T-12046-40
HUM95PSD0006, SAM 5 1.8 2.4
Reporting Limit 0.1

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522  FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA 160.4 : IN-6
Date Analyzed:  April 26 - May 8, 1995
Matrix: Sediment
Units: percent (%)

Total Volatile Solids Total Volatile Solids
Sample ID . wet weight dry weight
T-12046-41
HUM95PSD0007, SAM 7 1.0 1.2
T-12046-42
HUM95PSD0008, SAM 1 0.9 1.1
T-12046-43
HUM95PSD0009, SAM 3 1.2 ” 1.4
T-12046-44
HUM95PSD0010, SAM 4 1.5 1.9
T-12046-45
HUM95PSD0011, SAM 2 0.9 1.1
T-12046-52
HUM95PSD0018, FL7 0.8 1.0
T-12046-53
HUMS95PSD0019, FL6 0.6 0.7
T-12046-54
HUM95PSD0020, FL5 1.3 S 1T
T-12046-55
HUMB95PSD0021, EK1 0.6 0.7
T-12046-56
HUM95PSD0022, EK3 1.2 1.5
T-12046-57 '
HUM95PSD0023, FL6 0.8 0.9
Reporting Limit 0.1

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522  FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA 9030 IN-7
Date Analyzed: May 3-8, 1995 '
Matrix: Sediment
Units: mg/Kg (ppm)
Total Total Water Soluble Water Soluble

Sulfides Sulfides Sulfides Sulfides
Sample ID wet weight dry weight wet weight dry weight
T-12046-16
HUMO95SED0001, RF 0.8 13 ND ND
T-12046-17 :
HUMOS5SED0002, SAM 6-A 84 120 ND ND
T-12046-18
HUMO9S5SEDO0003, SAM 6-B 51 140 ND ND
T-12046-19
HUMB9SSEDO0004, SAM 6-C 16 22 0.1 0.2
T-12046-20
HUM95SED0005, COMP # 1 56 79 ND -~ ND
T-12046-21 ,
HUM95SED0006, FL4 0.8 1.3 ND ND
T-12046-22
HUMO5SED0007, FL-1 110 200 0.1 02
T-12046-23 ‘
HUMB95SEDO0008, FL-2 120 210 0.3 0.5
T-12046-24
HUMB95SEDO0009, FL-3 270 510 ND ND
T-12046-25
HUM95SED0010, Comp # 4 89 160 ND : ND
Reporting Limit 0.1 0.1

ND = None Detected

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client:

Method:

Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-26
HUM95SED0011,

T-12046-27
HUMBO95SEDO0012,

T-12046-28
HUMO9S5SEDO0013,

T-12046-29
HUMO95SEDO0014,

T-12046-30
HUMB9SSEDO0015,

T-12046-31
HUMS9S5SEDO016,

T-12046-32
HUMO95SEDO0017,

T-12046-33
HUMS95SEDO0018,

T-12046-34
HUMS95SEDO0019,

T-12046-40
HUMS95PSD0006,

Reporting Limit

San Francisco Army Corps of Engineers ToxScan Number: T-12046

EPA 9030 : . IN-8
May 3-8, 1995
Sediment
mg/Kg (ppm)
Total Total Water Soluble Water Soluble
Sulfides Sulfides Sulfides Sulfides
wet weight dry weight wet weight dry weight
EKS8 45 73 0.1 0.2
EK7 150 230 ND ND
EK6 100 170 ND ND
EKS5 190 320 ND ND
COMP #3 180 300 ND ND
EK2 310 490 ' ND ND
EK4 68 110 0.2 0.3
EK4-A 140 220 0.2 0.3
COMP #2 110 170 0.2 0.3
SAM 5 110 160 ND ND
0.1 0.1

ND = None Detected

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA 9030 ' IN-9
Date Analyzed: May 3-8, 1995
Matrix: Sediment
Units: mg/Kg (ppm)
Total - Total Water Soluble Water Soluble

Sulfides Sulfides Sulfides Sulfides
Sample ID wet_weight dry weight wet weight dry weight
T-12046-41 o
HUM95PSD0007, SAM 7 81 100 ND ND
T-12046-42
HUM95PSD0008, SAM 1 1.6 2.0 ND - ND
T-12046-43
HUM95PSD0009, SAM 3 6.6 8.3 ND ND
T-12046-44 ‘
HUM95PSD0010, SAM 4 4.5 6.0 ND ND
T-12046-45 S
HUMO95PSD0011, SAM 2 3.1 3.9 ND : ND
T-12046-52
HUM95PSD0018, FL7 0.7 0.9 ND ND
T-12046-53
HUMB95PSD0019, FL6 0.2 0.2 ND ND
T-12046-54
HUMO95PSD0020, FL5 0.3 0.4 ND ND
T-12046-55
HUM95PSD0021, EK1 0.2 0.2 ND ND
T-12046-56
HUM95PSD0022, EK3 10 13 - ND ND
T-12046-57
HUM95PSD0023, FL6 ND ND ND ND
Reporting Limit 0.1 0.1

ND = None Detected

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
Method: Gaudette, et al.!

Date Analyzed:  April 13, 1995

Matrix: Sediment

Units: percent (%)

Total Organic Carbon

Sample ID .. wet weight
T-12046-16

HUM95SED0001, RF 0.45
T-12046-17

HUMB95SEDO0002, SAM 6-A - 0.36
T-12046-18 ,
HUMB95SED0003, SAM 6-B 0.46
T-12046-19

HUMO95SED0004, SAM 6-C 0.27
T-12046-20

HUMB95SED0005, COMP # 1 0.38
T-12046-21

HUMB95SEDO0006, FL4 0.45
T-12046-22

HUMO95SED0007, FL-1 0.38
T-12046-23

HUMO95SEDO0008, FL-2 0.36
T-12046-24

HUMB95SED0009, FL-3 0.39
T-12046-25

HUMO95SED0010, Comp # 4 0.35

Reporting Limit

! Henri E. Gaudette, Wilson R. Flight, Lois Toner and David W. Folger; Determination of Organic Carbon in Recent
Sediments in Journal of Sedimentary Petrology, Vol. 44, No. 1, p. 249-253; 1974.

ToxScan Number: T-12046
: IN-10

Total Organic Carbon
dry weight

0.72
0.49
0.66
0.37
0.54
0.70
0.66
0.65
0.74
0.62

0.1

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 e (408) 724-4522 ¢ FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Gaudette, et al.' , - IN-11
Date Analyzed:  April 13, 1995 oo
Matrix: Sediment
Units: percent (%)

Total Organic Carbon Total Organic Carbon
Sample 1D wet weight dry weight
T-12046-26
HUM9S5SEDO0011, EK8 0.35 0.56
T-12046-27 ,
HUMO95SEDO0012, EK7 0.36 0.57
T-12046-28
HUMO9S5SEDO0013, EK6 0.32 0.52
T-12046-29
HUM9S5SEDO0014, EKS 0.43 0.75
T-12046-30 :
HUM9S5SEDO0015, COMP #3 039 0.66
T-12046-31
HUMO95SEDO0016, EK2 0.38 0.60
T-12046-32
HUM95SEDO0017, EK4 043 0.69
T-12046-33
HUMO95SEDO0018, EK4-A 0.40 0.64
T-12046-34
HUMO95SED0019, COMP #2 0.42 0.67
T-12046-40
HUMO95PSD0006, SAM 5 0.21 0.30
Reporting Limit 0.1

! Henri E. Gaudette, Wilson R. Flight, Lois Toner and David W. Folger; Determination of Organic Carbon in Recent
Sediments in Journal of Sedimentary Petrology, Vol. 44, No. 1, p. 249-253; 1974.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
Method: Gaudette, et al.!

Date Analyzed:  April 13, 1995

Matrix: Sediment

Units: percent (%)

Total Organic Carbon

Sample ID wet weight
T-12046-41

HUM95PSD0007, SAM 7 0.14
T-12046-42

HUM95PSD0008, SAM 1 0.18
T-12046-43

HUMO95PSD0009, SAM 3 0.18
T-12046-44

HUM95PSD0010, SAM 4 0.26
T-12046-45

HUM95PSD0011, SAM 2 0.12
T-12046-52

HUMO95PSD0018, FL7 : 0.17
T-12046-53

HUMO95PSD0019, FL6 0.09
T-12046-54

HUM95PSD0020, FL5 0.29
T-12046-55

HUM95PSD0021, EK1 0.11
T-12046-56

HUM95PSD0022, EK3 0.36
T-12046-57

HUMB95PSD0023, FL6 0.13

Reporting Limit

ToxScan Number: T-12046

IN-12

Total Organic Carbon
dry weight

0.17

0.23

0.23

0.34

0.15

0.23

0.11

0.39

0.13

0.48

0.16

0.1

! Henri E. Gaudette, Wilson R. Flight, Lois Toner and David W. Folger; Determination of Organic Carbon in Recent

Sediments in Journal of Sedimentary Petrology, Vol. 44, No. 1, p. 249-253; 1974.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: SM5520C IN-13
Date Analyzed:  April 19, 1995 :
Matrix: Sediment
Units: mg/Kg (ppm)

: Total Oil & Grease Total Oil & Grease
Sample ID wet weight , dry weight
T-12046-16
HUM9S5SEDO0001, RF ND ND
T-12046-17
HUMBO95SEDO0002, SAM 6-A ND ND
T-12046-18
HUM95SEDO0003, SAM 6-B ND ' ND
T-12046-19
HUMB95SEDO0004, SAM 6-C ND ND
T-12046-20
HUMO9SSEDO0005, COMP # 1 ND ND
T-12046-21
HUMB95SEDO0006, FL4 ND ND
T-12046-22
HUMB95SED0007, FL-1 16 28
T-12046-23
HUMO95SEDO0008, FL-2 15 27
T-12046-24
HUMB95SEDOQ009, FL-3 23 44
T-12046-25
HUM95SED0010, Comp # 4 15 27
Reporting Limit 20

ND = None Detected

ToxScan,.Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 ¢ FAX (408) 724-3188



Client:

Method:

Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-26
HUM9SSEDO0011,

T-12046-27
HUM95SEDO0012,

T-12046-28
HUMO9S5SEDO0013,

T-12046-29
HUMBO95SED0014,

T-12046-30
HUMY95SEDO0015,

T-12046-31
HUMB95SEDO0016,

T-12046-32
HUMBO95SEDO0017,

T-12046-33
HUMS95SEDO0018,

T-12046-34
HUMS95SEDO0019,

T-12046-40
HUM95PSD0006,

Reporting Limit

San Francisco Army Corps of Engineers

SM5520C
April 19, 1995
Sediment

mg/Kg (ppm)

EK38

EK7

EK6

EK5

COMP #3

EK2

EK4

EK4-A

COMP #2

SAM 5

ND = None Detected

Total Oil & Grease
wet weight

36

39

27

28

47

30

17

ND

14

ND

ToxScan Number: T-12046
IN-14

Total Oil & Grease
dry weight

59

62

44

49

80

48

27

23

20

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 e (408) 724-4522 » FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: SM5520C : - IN-15
Date Analyzed:  April 19, 1995
Matrix: Sediment
Units: mg/Kg (ppm)

Total Oil & Grease Total Oil & Grease
Sample ID wet weight dry weight
T-12046-41
HUMO95PSD0007, SAM 7 ND ND
T-12046-42
HUMO95PSD0008, SAM 1 ND ND
T-12046-43
HUM95PSD0009, SAM 3 ND ND
T-12046-44
HUM95PSD0010, SAM 4 ND ND
T-12046-45
HUM95PSD0011, SAM 2 ND ND
T-12046-52
HUM95PSD0018, FL7 ND ' ND
T-12046-53
HUM95PSD0019, F1L.6 ND ND
T-12046-54
HUM95PSD0020, FL5 " ND ND
T-12046-55
HUMB95PSD0021, EK1 ND ND
T-12046-56
HUM95PSD0022, EK3 ND ND
T-12046-57
HUM95PSD0023, FL6 ND ND
Reporting Limit 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: SMS5520F IN-16
Date Analyzed:  April 19, 1995
Matrix: Sediment
Units: mg/Kg (ppm)

Total Petroleum Hydrocarbons Total Petrolenm Hydrocarbons
Sample 1D wet weight dry weight
T-12046-16
HUMB95SED0001, RF ND ND
T-12046-17
HUMO95SEDO0002, SAM 6-A ND ND
T-12046-18
HUMO95SED0003, SAM 6-B ND ' ND
T-12046-19
HUM95SED0004, SAM 6-C ND ND
T-12046-20
HUM95SED0005, COMP # 1 ND ND
T-12046-21
HUM95SED0006, FL4 ND ND
T-12046-22
HUMB95SED0007, FL-1 . ND : ND
T-12046-23
HUM95SEDO0008, FL-2 ND ND
T-12046-24
HUM95SED0009, FL-3 ND _ ND
T-12046-25
HUM95SED0010, Comp # 4 ND ND
Reporting Limit ' 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: SM5520F IN-17
Date Analyzed:  April 19, 1995 )
Matrix: Sediment
Units: mg/Kg (ppm)

Total Petroleum Hydrocarbons Total Petroleum Hydrocarbons
Sample ID wet weight dry weight
T-12046-26
HUMO9S5SEDO0011, EK8 23 38
T-12046-27
HUM95SED0012, EK7 27 43
T-12046-28
HUMB95SED0013, EK6 25 42
T-12046-29
HUMO9S5SEDO0014, EKS 16 : 27
T-12046-30
HUM9SSED0015, COMP #3 27 46
T-12046-31
HUM95SEDO0016, EK2 17 27
T-12046-32
HUMO9SSED0017, EK4 ND ND
T-12046-33
HUMO95SEDO0018, EK4-A ND ND
T-12046-34
HUMB9S5SEDO0019, COMP #2 ND ND
T-12046-40
HUMO95PSD0006, SAM 5 ND ND
Reporting Limit 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: SM5520F IN-18
Date Analyzed:  April 19, 1995
Matrix: Sediment
Units: mg/Kg (ppm)
: Total Petroleum Hydrocarbons Total Petroleum Hydrocarbons
Sample ID wet weight dry weight
T-12046-41
HUM95PSD0007, SAM 7 ND ND
T-12046-42 : -
HUM95PSD0008, SAM 1 ND ND
T-12046-43
HUM95PSD0009, SAM 3 ND ND
T-12046-44
HUMO95PSD0010, SAM 4 ND ND
T-12046-45
HUM95PSD0011, SAM 2 ND ND
T-12046-52
HUM95PSD0018, FL7 ND ND
T-12046-53
HUMO95PSD0019, FL6 ND ND
T-12046-54
HUMB95PSD0020, FLS5 ND ND .
T-12046-55 , .
HUM95PSD0021, EK1 ND ND
T-12046-56
HUMO95PSD0022, EK3 ND ND
T-12046-57
HUM95PSD0023, FL6 ND ND
Reporting Limit ‘ 20 Q

ND = None Detected

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 + (408) 724-4522 « FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units: 1g/Kg (ppb), as received
Sample ID Monobutyltin
T-12046-16

HUMB95SEDO0001, RF ND
T-12046-17

HUM95SED0002, SAM 6-A ND
T-12046-18

HUMO9SSEDO0003, SAM 6-B ND
T-12046-19

HUM95SED0004, SAM 6-C ND
T-12046-20

HUM9S5SED0005, COMP # 1 ND
T-12046-21 ’

HUMO95SED0006, FL4 ND
T-12046-22

HUM9S5SED0007, FL-1 ND
T-12046-23

HUM9SSEDO0008, FL-2 ND
T-12046-24

HUMB95SED0009, FL-3 ND

San Francisco Army Corps of Engineers

GC/FPD!
April 19, 1995
April 21, 1995
Sediment

Dibutyltin

ND

ND

ND

ND

ND

ToxScan Number: T-12046

Tributyltin

- ND

ND

ND

ND

ND

IN-19

% TPT
SUR

47

54

52

56

59

52

55

54

57

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected
NA = Not Applicable

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 * (408) 724-4522 ¢ FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-25
HUMO95SED0010,

T-12046-26
HUMO9SSEDO011,

T-12046-27
HUMO95SEDO0012,

T-12046-28
HUMS95SEDO0013,

T-12046-29
HUM95SED0014,

T-12046-30
HUM9S5SEDO0015,

T-12046-31
HUMO9S5SEDO0016,

T-12046-32
HUM95SEDO0017,

T-12046-33
HUMO9S5SEDO0018,

Reporting Limit

San Francisco Army Corps of Engineers
GC/FPD!

April 19, 1995

April 21, 1995

Sediment

ng/Kg (ppb), as received

Monobutyltin Dibutyltin

Comp # 4 ND ND
EK8 ND ND
EK7 ND ND
EK6 ND ND
EKS ND ND
COMP #3 ND 1

EK2 ND ND
EK4 ND ND
EK4-A ND ND

ToxScan Number: T-12046

Tributyltin

ND

ND

ND

ND

IN-20

% TPT
SUR

68
63
60
55
61
62
52
53
56

NA

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected

NA = Not Applicable

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-34

HUMO95SED0019,

T-12046-40
HUM95PSD0006,

T-12046-41
HUMS5PSD0007,

T-12046-42
HUMO95PSD0008,

T-12046-43
HUMO95PSD0009,

T-12046-44
HUMS95PSD0010,

Reporting Limit

San Francisco Army Corps of Engineers
GC/FPD!

May 1, 1995

May 2, 1995

Sediment

reg/Kg (ppb), as received

Monobutyltin Dibutyltin

COMP #2 ND 1

SAM 5 ND ~ ND
SAM 7 ND ND
SAM 1 ND ND
SAM 3 ND ND
SAM 4 ND ND

ToxScan Number: T-12046

Tributyltin

ND

ND

ND

IN-21

% TPT
SUR

64
54
50
58
50
09

NA

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected

NA = Not Applicable

ToxScan, Inc. 42 Hangar Way » Watsonviile, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: GC/FPD! IN-22
Date Extracted: May 1, 1995
Date Analyzed: May 2, 1995

Matrix: Sediment
Units: pg/Kg (ppb), as received

% TPT
Sample ID Monobutyitin Dibutyltin Tributyltin SUR
T-12046-45
HUM95PSD0011, SAM 2 ND ND ND 58
T-12046-52
HUMO95PSD0018, FL7 ND ND ND 43
T-12046-53
HUM95PSD0019, FL6 ND ND ND 54
T-12046-54
HUMB95PSD0020, FL5 ND ND ND 58
T-12046-55
HUM95PSD0021, EK1 ND ND ND 56
T-12046-56 ,
HUM95PSD0022, EK3 ND ND ND , 49
T-12046-57
HUM95PSD0023, FL6 ND ND ND 53
Reporting Limit 1 1 1 NA

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected

NA = Not Applicable

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 * FAX (408) 724-3188



Client: - San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: GC/FPD! IN-23
Date Extracted:  April 19, 1995 :

Date Analyzed:  April 21, 1995

Matrix: Sediment
Units: 1g/Kg (ppb), dry weight basis

% TPT
Sample ID Monobutyltin Dibutyltin Tributyltin SUR
T-12046-16
HUM95SEDO0001, RF ND ND "ND * 47
T-12046-17
HUMBO9SSED0002, SAM 6-A ND ND ND 54
T-12046-18
HUMB95SED0003, SAM 6-B ND ND ND 52
T-12046-19
HUMB95SED0004, SAM 6-C ND ND ND 56
T-12046-20
HUM9SSED0005, COMP # 1 ND : ND ND 59
T-12046-21
HUMO95SEDO0006, FL4 ND ND - ND 52
T-12046-22
HUM95SED0007, FL-1 ND ND ND 55
T-12046-23
HUM95SED0008, FL-2 ND 2 4 54
T-12046-24
HUM95SED0009, FL-3 ND ND 2 57
Reporting Limit 1 1 1 NA

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected

NA = Not Applicable

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-25
HUM9S5SEDO0010,

T-12046-26
HUMO95SEDO0011,

T-12046-27
HUM95SEDO0012,

T-12046-28
HUMO95SEDO0013,

T-12046-29
HUMO95SEDO0014,

T-12046-30
HUMBO9S5SEDO0015,

T-12046-31
HUMO9S5SEDO0016,

T-12046-32
HUMO9S5SEDO0017,

T-12046-33
HUMBO9S5SED0018,

Reporting Limit

San Francisco Army Corps of Engineers ToxScan Number: T-12046
GC/FPD! IN-24
April 19, 1995

April 21, 1995

Sediment

ug/Kg (ppb), dry weight basis

Monobutyltin Dibutyltin Tributyltin O/TS__[_J'I:I_P{_T

Comp # 4 ND ND ND 68
EK8 ND ~ ND ' ND 63
EK7 ND ND ND 60
EK6 ND ND ND 55
EK5 ND ND ND 61
COMP #3 ND 2 10 62
EK2 ND ND ND 52
EK4 ND ND ND 53
EK4-A ND ND : ND 56

1 1 1 NA

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected

NA = Not Applicable

ToxScan, Inc. 42 Hangar Way s Watsonville, CA 95076-2404 « (408) 724-4522  FAX (408) 724-3188




Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-34

HUM95SEDO0019,

T-12046-40
HUMO95PSD0006,

T-12046-41
'HUM95PSD0007,

T-12046-42
HUM95PSD0008,

T-12046-43
HUMO95PSD0009,

T-12046-44
HUMO95PSD0010,

Reporting Limit

San Francisco Army Corps of Engineers
GC/FPD!

May 1, 1995

May 2, 1995

Sediment

pg/Kg (ppb), dry weight basis

Monobutyltin Dibutyltin
COMP #2 ND | 2
SAM 5 ND ND
SAM 7 ND ND
SAM 1 ND ND
SAM 3 ND ND
SAM 4 ND ND

ToxScan Number: T-12046

Tributyltin

ND

ND

ND

ND

ND

ND

IN-25

% TPT
SUR

64

54

- 50

58

50

49

NA

1 - Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected

NA = Not Applicable

ToxScan, Inc.. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 ¢ FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

Sample ID

T-12046-45
HUM95PSD0011,

T-12046-52
HUM95PSD00138,

T-12046-53
HUMS95PSD0019,

T-12046-54
HUM95PSD0020,

T-12046-55
HUM95PSD0021,

T-12046-56
HUM95PSD0022,

T-12046-57
HUM95PSD0023,

Reporting Limit

San Francisco Army Corps of Engineers ToxScan Number: T-12046
GC/FPD! ' IN-26
May 1, 1995 :

May 2, 1995

Sediment

ng/Kg (ppb), dry weight basis

Monobutyltin Dibutyltin Tributylin ‘VSUE[
SAM 2 ND N> - )
FL7 ND D - )
FL6 ND - - .
FLS ND - - )
EK1 ND D . 3
EK3 ND ND ‘ . ©
FL6 ND D . )
1 : 1 NA

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected

NA = Not Applicable

ToxScan, Inc. 42 Hangar Way  Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers - ToxScan Number: T-12046

Method: GC/FPD! : : IN-27
Matrix: Sediment ’
Units: ug/Kg (ppb), dry weight basis

QA/QC REPORT: Spike recoveries/laboratory blank

Date Extracted: April 19, 1995
Date Analyzed:  April 21, 1995

% TPT
Identification Monobutyltin Dibutyltin Tributyltin SUR
Blank ND ND ND 60
Blank Spike (% recovery) 65 82 93 ' 63
Spike (% recovery)’ 7 75 90 55
Spike Duplicate (% recovery)® 5 72 84 60
Date Extracted: May 1, 1995
Date Analyzed: May 2, 1995

% TPT
Identification Monobutyltin Dibutyltin Tributyltin SUR
Blank ND ND ND 51
Blank Spike (% recovery) 71 97 110 51
Spike (% recovery)’ 5 84 100 55
Spike Duplicate (% recovery)® 4 88 107 51

1 Quantitative chemical analysis for tributyltin by pentyl derivatization using a Gas Chromatograph
with a Flame Photometric Detector.

2 Spike of sample number T-12066-01.

3 Spike of sample number T-12046-57 (FL6).

TPT SUR = Tripropyltin surrogate recovery as percent

ND = None Detected :

NA = Not Applicable

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 * FAX (408) 724-3188



Client: - San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA/SW-846 6020/7000 series IN-28
Date Completed: May 11, 1995 :
Matrix: Sediment

Units: mg/Kg (ppm), as received

Client Sample ID: HUMO9SSEDO0001 HUMS95SED0002 HUMO95SED0003

Client Site ID: RF SAM 6-A SAM 6-B

ToxScan Lab ID: T-12046-16 T-12046-17 T-12046-18

Element

Arsenic 3.2 2.7 2.7 : :
Cadmium 0.1 0.1 0.1 ‘3
Chromium 76 77 81

Copper 17 10 9.2

Lead 6.2 3.8 4.0

Mercury 0.08 0.09 0.06

Nickel 81 65 60

Selenium 0.1 0.1 0.1

Silver 1.1 0.9 0.8

Zinc 43 31 38 :

Client Sample ID: HUMO9S5SED0004 HUMO95SEDO0005 HUMO9SSED0006

Client Site ID: SAM 6-C COMP # 1 FL4

ToxScan Lab ID: T-12046-19 T-12046-20 T-12046-21

Element

Arsenic 2.3 2.6 3.0

Cadmium 0.1 0.1 0.1

Chromium 81 84 74 3
Copper 6.2 8.0 16 )
Lead 3.6 3.5 5.5

Mercury 0.05 0.06 0.07

Nickel 52 61 83

Selenium 0.1 0.1 0.1

Silver 0.9 1.0 1.0

Zinc 22 31 31

ToxScan, Inc. 42 Hangar Way s Watsonville, CA 95076-2404 » (408) 724-4522  FAX (408) 724-3188



Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead

-Mercury
Nickel
Selenium
Silver
Zinc

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

ND = None Detected

HUMO95SED0007
FL-1
T-12046-22

2.8
0.1
74
16
5.5
0.07

83
0.1
1.0
31

HUMO9S5SEDO0010
Comp # 4
T-12046-25

2.8
0.1
69
14
4.9
- 0.06
71
0.1
0.7
32

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series

May 11, 1995
Sediment

mg/Kg (ppm), as received

HUM95SED0008
FL-2
T-12046-23

2.5
0.1
72
16
5.2
0.06
72
0.1
0.8
39

HUM95SEDO0011
EK38
T-12046-26

1.3

61
13
4.9
0.07
64
0.1
0.8
40

ToxScan Number: T-12046
‘ IN-29

HUM95SED009
FL-3
T-12046-24

2.6
0.1
69
12
4.7

0.06
71
0.1
0.8
34

HUM95SEDO12
EK7
T-12046-27

2.1
0.1
80
.19
7.5
0.08
83
0.1
0.9
49

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA/SW-846 6020/7000 series IN-30
Date Completed: May 11, 1995

Matrix: Sediment

Units: mg/Kg (ppm), as received

Client Sample ID: HUMO9S5SED0013 HUM9S5SEDO0014 HUM9S5SEDO0015

Client Site ID: EK-6 EK-5 Comp # 3
ToxScan Lab ID: T-12046-28 T-12046-29 T-12046-30
Element

Arsenic 3.0 29 2.8
Cadmium 0.2 0.1 0.1
Chromium 80 76 77
Copper 17 15 18
Lead 6.8 6.4 6.5
Mercury 0.10 0.07 0.08
Nickel 81 72 74
Selenium 0.1 0.1 0.1
Silver 1.0 ) 09 0.9
Zinc 51 41 56

Client Sample ID: HUMO95SEDO0016 HUM95SEDO0017 HUMO9SSEDO138

Client Site ID: - EK2 EK4 EK4-A
ToxScan Lab ID: T-12046-31 T-12046-32 T-12046-33
Element

Arsenic 2.5 2.8 2.9
Cadmium ND 0.1 0.2
Chromium - 76 86 78
Copper 12 : 17 14
Lead 54 7.3 7.4
Mercury - 0.07 0.07 0.07
Nickel 73 83 73
Selenium 0.1 0.1 0.1
Silver 0.9 ‘ 0.8 0.8
Zinc 42 47 33

ND = None Detected

ToxScan, Inc. 42 Hangar Way « Watsonville, CA 95076-2404 « (408) 724-4522 * FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers
Method: EPA/SW-846 6020/7000 series :
Date Completed: May 11, 1995

Matrix: Sediment

Units: mg/Kg (ppm), as received

Client Sample ID: HUMY95SED0019 HUMO9S5PSD0006

Client Site ID: COMP #2 SAM 5
ToxScan Lab ID: T-12046-34 T-12046-40
Element

Arsenic 2.5 2.3
Cadmium 0.1 ND
Chromium 80 73
Copper 17 8.2
Lead 9.5 : 38
Mercury 0.06 0.06
Nickel 77 60
Selenium ~ 0.1 ND
Silver 0.9 0.7
Zinc 51 39

Client Sample ID: HUM95PSD0008 HUM95PSD0009

Client Site ID: SAM 1 SAM 3
ToxScan Lab ID: T-12046-42 T-12046-43
Element

Arsenic 4.1 2.2
Cadmium ND ND
Chromium 73 52
Copper 4.4 5.6
Lead 2.5 3.5
Mercury - 0.04 0.04
Nickel 47 43
Selenium ND ND
Silver 0.6 0.8
Zinc 28 23

ND = None Detected

. ToxScan Number: T-12046
IN-31

HUM95PSD0007
‘SAM 7
T-12046-41

2.5

57
6.1
3.7
0.04
42
ND
0.8
37

HUM95PSD0010
SAM 4
T-12046-44

2.6

73
6.0
2.9
0.05
48

0.7
27

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 = (408) 724-4522 * FAX (408) 724-3188



Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

ND = None Detected

HUM95PSD0011
SAM 2
T-12046-45

3.0
0.1
67
5.4
3.6

0.04
44

ND
0.6
33

HUM95PSD0020
FL5
T-12046-54

2.4
ND
78
11
4.0
0.06
65
ND
0.7
37

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series

May 11, 1995
Sediment
mg/Kg (ppm), as received

HUMO95PSD0018
FL7
T-12046-52

2.6
0.1
72
5.8
3.4
0.04
56

0.6
34

HUMO95PSD0021
EK1
T-12046-55

1.3
ND
66
33
3.0
0.05
42
ND
0.6
21

ToxScan Number: T-12046
IN-32

HUM95PSD0019
FL6
T-12046-53

24
ND
67
2.2
1.7
0.03
47
ND
0.5
13

HUMO95PSD0022
EK3
T-12046-56

23
0.1
60
6.1
5.1
0.07
45
ND
0.6
31

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series |

May 11, 1995

Sediment

mg/Kg (ppm), as received

HUM95PSD0023
FL6
T-12046-57

2.6

68
3.7
3.0
0.05
48
ND
0.6
23

ND = None Detected

ToxScan Number: T-12046
IN-33

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:
Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Client Sample ID:
Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series

May 11, 1995
Sediment

mg/Kg (ppm), dry weight basis

HUM95SED0001
RF
T-12046-16

52
0.1
120
28
10
0.12
130
0.2
1.7
69

HUMBO95SEDO0004
SAM 6-C
T-12046-19

3.2
0.1
110
8.5
4.9
- 0.07
72
0.1
1.2
30

HUMBO95SED0002
SAM 6-A
T-12046-17

3.7
0.1
110
13
53
0.13
88
0.1
1.2
4.2

HUMBO9S5SED0005
COMP # 1
T-12046-20

3.7
0.2
120
11
4.9
0.09
86
0.1
1.4
44

ToxScan Number: T-12046

IN-34
HUMB95SED0003
SAM 6-B Reporting
T-12046-18 Limits
3.9 0.1
0.1 0.1
120 0.1
13 0.1
5.8 0.1
0.09 0.02
86 0.1
0.1 0.1
1.2 0.1
55 1.0
HUMBO95SED0006
FL4 Reporting
T-12046-21 Limits
4.8 0.1
0.1 0.1
120 0.1
24 0.1
8.6 0.1
0.11 0.02
130 0.1
0.2 0.1
1.6 0.1
49 1.0

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188




Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

ND = None Detected

HUMO9SSEDO0007
FL-1
T-12046-22

4.9
0.2
130
27
9.2
0.11
130
0.3
1.4
68

HUM95SED0010
Comp # 4
T-12046-25

4.9
0.2
120
25
8.6
0.10
120
0.2
1.3
56

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series

May 11, 1995
Sediment

mg/Kg (ppm), dry weight basis

HUM95SED0008
‘FL-2
T-12046-23

45
0.2
120
22
8.3

0.10
130

0.24
1.5
60

- HUM9SSEDO0011

EK8

T-12046-26

2.1
ND
99
21
8.0
0.11
100
0.2
1.3
64

ToxScan Number: T-12046

IN-35
HUMBO95SEDO009 '
- FL-3 Reporting
T-12046-24 Limits
4.9 0.1
0.4 0.1
140 0.1
33 0.1
10 0.1
0.12 0.02
140 0.1
0.3 0.1
1.6 0.1
96 1.0
HUMBO9S5SEDO012
EK7 Reporting
T-12046-27 Limits
33 0.1
0.1 0.1
130 : 0.1
30 0.1
12 0.1
0.13 0.02
130 0.1
0.2 0.1
1.5 0.1
78 1.0

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

ND = None Detected

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series

May 11, 1995

Sediment

mg/Kg (ppm), dry weight basis

HUMBO95SED0013 HUM95SED0014
EK-6 EK-5
T-12046-28 T-12046-29
5.0 5.1
0.3 0.2
130 130
28 26
11 11
0.16 0.13
130 130
0.2 0.2
1.6 1.6
84 72
HUMY95SED0016 HUMBO9S5SEDO0017
EK2 EK4
T-12046-31 T-12046-32
3.9 4.4
ND 0.1
120 140
19 26
8.6 12
0.12 0.12
120 130
0.2 0.2
1.4 1.3
66 75

. ToxScan Number: T-12046

IN-36
HUM95SEDO0015
Comp # 3 Reporting
T-12046-30 Limits
4.7 0.1
0.2 0.1
130 0.1
30 0.1
11 0.1
0.13 0.02
130 0.1
0.2 0.1
1.6 0.1 -
94 1.0
HUMBO95SEDO18 E
EK4-A Reporting
T-12046-33 Limits
4.6 0.1
0.3 0.1
130 0.1
22 0.1
12 0:1
0.11 0.02
120 0.1
0.2 0.1
1.3 0.1
53 1.0

ToxScan, Inc. 42 Hangar Way s Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA/SW-846 6020/7000 series ‘ IN-37
Date Completed: May 11, 1995

Matrix: Sediment

Units: mg/Kg (ppm), dry weight basis

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

ND = None Detected

HUM9S5SED0019
COMP #2
T-12046-34

4.0
0.1
130
27
15
0.10
120
0.2
1.4
81

HUM95PSD0008
SAM 1
T-12046-42

5.1
ND
91
5.6
3.2
- 0.05
59

0.7
35

HUMS95PSD0006
SAM 5
T-12046-40

34

110
12
5.6
0.09
87
ND
1.0
56

HUM95PSD0009
SAM 3
T-12046-43

2.8
ND
64
7.0
4.3
0.06
53

1.0
29

HUMB95PSD0007
SAM 7
T-12046-41

3.1
ND
71
7.6
4.6
0.06
52
ND
1.0
46

HUMO95PSD0010
SAM 4
T-12046-44

3.5
ND
97
8.1
39
0.07
64
ND
1.0
36

Reporting
Limits

0.1
0.1
0.1
0.1
0.1.
0.02
0.1
0.1
0.1
1.0

Reporting
Limits

0.1
0.1
0.1
0.1
0.1
0.02
0.1
0.1
0.1
1.0

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

ND = None Detected

HUMO9SPSDO0011
SAM 2
T-12046-45

3.7
0.1
85
6.9
4.6
0.05
56
ND
0.8
42

HUM95PSD0020
FL5
T-12046-54

3.2
ND
110
15
5.5
0.09
89
ND
1.0
51

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series

May 11, 1995
Sediment
mg/Kg (ppm), dry weight basis

HUM95PSDO0018
FL7
T-12046-52

33
0.1
94
7.6
4.4
0.06
72
ND
0.8
44

HUMB95PSD0021
EK1
T-12046-55

1.6

81
4.1
3.6
0.06
52
ND
0.7
26

ToxScan Number: T-12046

HUM95PSD0019

FL6

T-12046-53

3.0
ND
82
2.7
2.2
0.04
58

0.6
17

HUM95PSD0022

EK3

T-12046-56

3.0
0.1
80
8.1
6.8
0.10
60
ND
0.8
41

IN-38

Reporting
Limits

0.1
0.1
0.1
0.1
0.1
0.02
0.1
0.1 -
0.1
1.0

Reportihg
Limits

0.1
0.1
0.1
0.1
0.1
0.02
0.1
0.1
0.1
1.0

ToxScan, Inc. 42 Hangar Way  Watsonville, CA 95076-2404 » (408) 724-4522  FAX (408) 724-3188




Client:

Method:

Date Completed:
Matrix:

Units:

Client Sample ID:

Client Site ID:
ToxScan Lab ID:

Element

Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

San Francisco Army Corps of Engineers
EPA/SW-846 6020/7000 series

May 11, 1995

Sediment

mg/Kg (ppm), dry weight basis

HUM95PSD0023
FL6
T-12046-57

3.3

85
4.6
3.7
0.06
60
ND
0.7
29

ND = None Detected

ToxScan Number: T-12046
IN-39

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
Method: EPA/SW-846 6020/7000 series

Date Completed: May 11, 1995

Matrix: Sediment

Units: mg/Kg (ppm), dry weight basis

QA/QC REPORT: Laboratory Blank Summary

Method
Element Blank
Arsenic ND
Cadmium ND
Chromium ND
Copper ND
Lead ND
Mercury ND
Nickel ND
Selenium ND
Silver ND
Zinc ND

ND = None Detected

ToxScan Number: T-12046
IN-40

Reporting
Limits

0.1
0.1
0.1
0.1
0.1
0.02
0.1
0.1
0.1
1.0

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA/SW-846 6020/7000 series : IN-41
Date Completed: May 11, 1995 '
Matrix: Sediment

QA/QC REPORT: Matrix Spike/Matrix Spike Duplicate Summary

QA/QC on sample T-12046-53 (HUM95PSD0019, FL6)

Spike % Recovery % Recovery
Element Amount* Spike 1 Spike 2 RPD
Arsenic 0.28 ' 97 94 3
Cadmium : 0.028 102 89 14
Chromium 2.86 92 92 0
Copper 2.86 79 77 3
Lead 1.43 100 99 1
Mercury 0.028 96 85 12
Nickel 1.43 120 120 20
Selenium 0.14 85 86 1
Silver 0.28 79 87 10
Zinc 2.86 ’ 112 115 3

QA/QC on sample T-12074-05

Spike - % Recovery % Recovery
Element Amount* Spike 1 Spike 2 RPD
Arsenic 0.28 96 88 9
Cadmium 0.028 96 95 1
Chromium 2.86 92 109 17
Copper 2.86 103 89 15
Lead 1.43 92 91 1
Mercury 0.028 290 91 1
Nickel 1.43 108 102 6
Selenium** 0.14 93 97 4
Silver 0.28 79 83 5
Zinc 2.86 125 92 30

RPD = Relative Percent Difference

* Spike amount given in pg/mL.
** QA/QC on sample T-12046-26 (HUM95SEDO0011, EK8) for Selenium only. -

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA/SW-846 6020/7000 series IN-42
Date Completed: May 11, 1995

Matrix: Sediment

Units: mg/Kg (ppm), dry weight basis

QA/QC REPORT: SRM Summary

SRM Value ‘ Certified

Element Found SRM Value - % Recovery
Arsenic 21.0 23.4 - 0.2 90
Cadmium ‘ 3.40 3.45 0.22 : 99
Chromium 81.0 135 : 5 60
Copper 91.0 98.6 5 92
Lead 144 161 17 89
Mercury 1.58 1.47 0.07 107
Nickel 42 44 3 95
Selenium 1.33 1.12 0.05 119
Zinc 414 438 12 95

SRM = National Institute of Standards and Technology, Buffalo River Sediment, 2704

ToxScan, Inc. 42 Hangar Way  Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! : IN-43
Date Analyzed: April 25, 1995 :
Matrix: Sediment

Client Sample ID: HUMO95SEDO0001
Client Site ID: RF
ToxScan Lab ID: T-12046-16

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.04 0.2 0.2

1 1-05 ' 0.06 03 0.6
2 0.5-0.25 0.08 0.5 : 1.0
3 0.25-0.125 _ 0.14 0.8 1.8
4 0.125-0.062 0.43 24 43
5 0.062-0.031 297 16.9 21.1
6 0.031-0.016 5.28 30.0 51.1
7 0.016-0.008 3.55 20.2 ‘ 713
8 0.008-0.004 1.33 7.5 78.8
9 0.004-0.002 1.17 6.6 85.5

>9 < 0.002 2.56 14.5 100.0

.total wt coarse wt fine wt
17.6 0.8 16.9
% sand % silt % clay
4.26 74.57 21.16

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 « FAX (408) 724-3188



Client:

Method:

Date Analyzed:
Matrix:

San Francisco Army Corps of Engineers
Plumb'

April 25, 1995

Sediment

Client Sample ID: HUM95SED0002

Client Site ID:
ToxScan Lab ID:

SAM 6-A
T-12046-17

SIZE INTERVAL

Phi

<5
4
-3

2
-1
0

1
2

N A

O 0

>9

mm INTERVAL WT INTERVAL %
>32 0.00 0.0
32-16 0.00 0.0
16- 8 0.00 0.0
8-4 0.00 0.0
4-2 0.00 0.0
2-1 0.05 0.2
1-0.5 0.11 0.5
0.5-0.25 0.68 3.2
0.25-0.125 11.81 56.4
0.125-0.062 2.00 9.6
0.062-0.031 1.82 8.7
0.031-0.016 1.08 5.1
0.016-0.008 0.89 43
0.008-0.004 0.50 2.4
0.004-0.002 0.45 2.1
< 0.002 1.55 7.4
total wt coarse wt

20.9 14.7

% sand % silt

69.98 20.47

ToxScan Number: T-12046
IN-44

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.2

0.8
4.0
60.4

70.0
78.7
83.8

88.1
90.4
92.6
100.0

fine wt
6.3

% clay
9.55

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental

Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-45
Date Analyzed:  April 25, 1995 )
Matrix: Sediment

Client Sample ID: HUMB95SED0003
Client Site ID: SAM 6-B
ToxScan Lab ID: T-12046-18

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4  32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8- 4 1.11 5.6 5.6
-1 4- 2 0.00 0.0 5.6
0 2-1 0.07 0.4 6.0
1 1-0.5 0.12 0.6 6.6
2 0.5-0.25 0.48 2.4 9.0
3 0.25-0.125 11.24 56.9 65.9
4 0.125-0.062 2.07 10.5 76.3
5 '0.062-0.031 1.16 5.9 82.2
6 0.031-0.016 0.56 2.8 85.0
7 0.016-0.008 0.78 39 89.0
8 0.008-0.004 0.51 2.6 91.6
9 0.004-0.002 0.42 : 2.1 93.7
>9 < 0.002 1.25 6.3 100.0
total wt coarse wt fine wt
19.8 15.1 4.7
% sand % silt % clay
70.71 15.23 8.45

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981. '

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 s FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb' IN-46
Date Analyzed:  April 25, 1995
Matrix: Sediment

Client Sample ID: HUMO95SED0004
Client Site ID: SAM 6-C
ToxScan Lab ID: T-12046-19

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 | 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.20 0.9 0.9
-1 4-2 0.00 0.0 0.9 .
0 2-1 0.37 1.7 2.6
1 1-0.5 0.58 2.7 5.3
2 0.5-0.25 1.33 6.2 11.5
3 0.25-0.125 14.88 69.1 80.7
4 0.125-0.062 1.14 5.3 86.0
5 0.062-0.031 0.74 3.4 89.4
6 0.031-0.016 0.25 1.2 90.5
7 0.016-0.008 0.63 2.9 93.4
8 0.008-0.004 0.27 1.3 94.7
9 0.004-0.002 0.30 1.4 96.1
>9 < 0.002 0.84 3.9 100.0
total wt coarse wt fine wt
21.5 18.5 3.0
% sand % silt % clay
85.04 8.74 5.30

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404  (408) 724-4522  FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-47
Date Analyzed:  April 25, 1995
Matrix: Sediment

Client Sample ID: HUM95SEDO0005
Client Site ID: COMP #1
ToxScan Lab ID: T-12046-20

SIZE INTERVAL :
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
3 16-8 0.00 0.0 0.0
2 84 0.25 1.1 1.1
-1 4-2 0.00 0.0 1.1
0 2-1 0.17 0.8 1.9
| 1-0.5 0.32 1.5 3.4
2  0.5-0.25 0.94 4.3 7.6
3 0.25-0.125 14.04 63.8 71.4
4 0.125-0.062 1.75 8.0 79.4
5 0.062-0.031 1.04 4.7 84.1
6 0.031-0.016 0.65 3.0 87.0
7 0.016-0.008 0.70 3.2 90.2
8 0.008-0.004 0.41 1.9 . 921
9 0.004-0.002 0.36 1.6 93.7
>9 < 0.002 1.39 6.3 100.0

total wt coarse wt fine wt
22.0 17.5 4.5

% sand % silt % clay

78.24 12.70 7.93

! Russell H. Plumb, Ir.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

‘ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: Plumb! : IN-48
Date Analyzed:  April 25, 1995 )
Matrix: Sediment
Client Sample ID: HUMO95SED0006
Client Site ID: FL4
ToxScan Lab ID: T-12046-21
SIZE INTERVAL
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16- 8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.00 0.0 0.0
1 1-05 0.04 0.2 0.2
2 0.5-0.25 0.45 2.6 2.8
3 0.25-0.125 1.77 10.1 12.9
4 0.125-0.062 1.11 6.3 ' 19.3
5 0.062-0.031 3.06 17.5 36.7
6 0.031-0.016 2.90 16.5 53.2
7 0.016-0.008 2.18 12.5 65.7
8 0.008-0.004 1.55 8.8 74.5
9 0.004-0.002 1.22 6.9 81.5
>9 < 0.002 3.25 18.5 100.0
total wt coarse wt fine wt
17.5 3.4 14.1
% sand % silt % clay

19.25 55.27 25.48

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers : ToxScan Number: T-12046

Method: Plumb! . IN-49
Date Analyzed:  April 25, 1995 ,
Matrix: Sediment

Client Sample ID: HUM95SED0007
Client Site ID: FL-1
ToxScan Lab ID: T-12046-22

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5  >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 : 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.03 0.2 0.2
1 1-0.5 0.06 0.4 0.5
2 0.5-0.25 0.12 : 0.7 1.3
3 0.25-0.125 0.29 1.7 3.0
4 0.125-0.062 1.96 : 11.7 - 14.6
5 0.062-0.031 3.77 22.4 37.1
6 0.031-0.016 2.54 15.1 ; 52.2
7 0.016-0.008 2.44 14.5 , 66.7
8 0.008-0.004 1.39 8.2 74.9
9 0.004-0.002 1.19 7.1 82.0
>9 < 0.002 , 3.02 18.0 100.0
total wt coarse wt fine wt
16.8 2.5 - 143
% sand % silt % clay
14.64 60.30 25.06

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engincer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way « Watsonviile, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-50
Date Analyzed:  April 25, 1995 :
Matrix: Sediment

Client Sample ID: HUM95SED0008
Client Site ID: FL-2
ToxScan Lab ID: T-12046-23

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16- 8 0.00 0.0 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.03 0.2 0.2
1 105 0.04 0.2 0.4
2 0.5-0.25 0.09 0.6 1.0
3 0.25-0.125 0.28 1.7 2.7
4 0.125-0.062 1.60 9.9 12.6
5 0.062-0.031 2.63 16.3 29.0
6 0.031-0.016 3.23 20.0 48.9
7 0.016-0.008 2.35 14.6 63.5
8 0.008-0.004 1.52 9.4 72.9
9 0.004-0.002 1.14 7.0 79.9
>9 < 0.002 3.24 20.1 100.0
total wt coarse wt fine wt
16.1 2.0 14.1
% sand % silt % clay
12.65 60.26 - 27.09

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sedzment and Water Samples, Env1ronmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981. :

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-51
Date Analyzed:  April 25, 1995
Matrix: Sediment

Client Sample ID: HUMO5SED0009
Client Site ID: FL-3
ToxScan Lab ID: T-12046-24

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5  >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
3 16-8 0.00 0.0 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 , 0.0
0 2-1 0.00 0.0 0.0
1 1-0.5 0.02 0.1 0.1
2 0.5-0.25 0.10 0.6 0.8
3 0.25-0.125 0.14 0.9 1.7
4 0.125-0.062 1.26 8.1 9.8
5 0.062-0.031 2.82 18.2 28.0
6 0.031-0.016 2.72 17.5 45.5
7 0.016-0.008 2.41 15.5 61.0
8 0.008-0.004 1.50 9.7 70.7
9 0.004-0.002 1.27 82 78.9
>9 < 0.002 3.28 21.1 100.0
total wt coarse wt fine wt
15.5 1.5 14.0
% sand % silt % clay
9.80 60.90 29.30

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 ¢ FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb’ IN-52
Date Analyzed:  April 25, 1995 :
Matrix: Sediment

Client Sample ID: HUM95SED0010
Client Site ID: Comp # 4
ToxScan Lab ID: T-12046-25

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 , 0.0
-3 16-8 0.00 0.0 0.0
-2 8- 4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.02 0.1 0.1
1 1-0.5 0.05. 0.3 0.5
2 0.5-0.25 0.21 1.4 : 1.9
3 0.25-0.125 0.55 3.8 5.7
4 0.125-0.062 1.62 11.2 16.9
5 0.062-0.031 , 2.26 15.6 32.5
6 0.031-0.016 2.23 15.4 47.8
7 0.016-0.008 2.04 14.0 61.8
8 0.008-0.004 1.36 9.3 71.2
9 0.004-0.002 1.05 7.2 : 78.4
>9 < 0.002 3.13 21.6 100.0
total wt coarse wt fine wt
14.5 2.5 12.0
% sand % silt % clay
16.90 54.29 28.80

' Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way = Watsonville, CA 95076-2404 = (408) 724-4522 * FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers : ToxScan Number: T-12046

Method: Plumb! IN-53
Date Analyzed:  April 25, 1995
Matrix: Sediment

Client Sample ID: HUMBO95SEDO0011
Client Site ID: EKS8
ToxScan Lab ID: T-12046-26

SIZE INTERVAL A
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 ' 0.0 0.0
2  8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.04 0.2 0.2
-1 1-0.5 0.05 0.3 0.5
2 0.5-0.25 0.06 0.3 0.8
3 0.25-0.125 0.14 0.8 1.6
4 0.125-0.062 1.22 6.8 8.5
5 0.062-0.031 3.07 17.2 25.7
6 0.031-0.016 2.89 16.2 41.9
7 0.016-0.008 2.42 13.6 55.5
8 0.008-0.004 1.70 9.5 65.0
9 0.004-0.002 1.62 9.1 74.1
>9 < 0.002 4.63 259 100.0

total wt coarse wt fine wt

- 17.8 1.5 16.3

% sand % silt % clay

8.47 56.52 35.01

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: Plumb! : IN-54
Date Analyzed: May 1, 1995
Matrix: Sediment
Client Sample ID: HUM95SED0012
Client Site ID: EK7
ToxScan Lab ID: T-12046-27
SIZE INTERVAL
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 ' 0.23 0.8 0.8
0 2-1 0.25 0.9 1.8
1 1-0.5 0.14 0.5 2.3
2 0.5-0.25 0.24 0.9 3.2 2 g
3 0.25-0.125 0.72 2.6 5.8
4 0.125-0.062 2.28 8.4 14.2
5 0.062-0.031 3.86 14.2 28.4
6 0.031-0.016 3.70 13.6 41.9
7 0.016-0.008 3.95 14.5 - 564
8 0.008-0.004 2.85 10.5 66.9
9 0.004-0.002 2.31 8.5 : 75.4
>9 < 0.002 6.70 24.6 100.0
total wt coarse wt fine wt
27.2 39 23.4
% sand % silt % clay
14.19 52.70 33.11

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-55
Date Analyzed: May 1, 1995 :
Matrix: Sediment

Client Sample ID: HUMO95SED0013
Client Site ID: EK6
ToxScan Lab ID: T-12046-28

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.05 0.2 0.2
-1 4-2 0.16 0.7 0.9
0 2-1 0.20 0.9 1.8
1 1-0.5 0.15 0.6 2.4
2 0.5-0.25 0.19 0.8 3.2
3 0.25-0.125 0.86 3.7 6.9
4 0.125-0.062 ; 3.38 14.4 21.3
5 0.062-0.031 4.48 19.1 40.4
6 0.031-0.016 ' 3.37 14.4 54.8
7 0.016-0.008 2.89 12.3 67.1
8 0.008-0.004 1.81 7.7 74.8
9 0.004-0.002 1.48 6.3 81.1
>0 < 0.002 4.43 18.9 100.0
total wt coarse wt fine wt
23.4 5.0 18.4
% sand Y% silt % clay
21.09 53.50 25.19

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb' IN-56
Date Analyzed: May 1, 1995 )
Matrix: Sediment

Client Sample ID: HUMO95SEDO0014
Client Site ID: EK5
ToxScan Lab ID: T-12046-29

SIZE INTERVAL ’
Phi =~ mm INTERVAL WT INTERVAL % CUMULATIVE %

<5 >32 0.00 : 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.02 0.1 0.1

0 2-1 0.28 1.1 1.2
1 1-0.5 0.23 0.9 21
2 0.5-0.25 0.29 1.2 3.3

3 0.25-0.125 0.58 2.3 5.6
4 0.125-0.062 3.20 12.8 , 18.3
5 0.062-0.031 3.88 15.5 33.8

6 0.031-0.016 3.95 15.7 ' 49.5
7 0.016-0.008 ‘ 3.47 ‘ 13.8 : 63.3
8 0.008-0.004 2.21 8.8 ' 72.1
9 0.004-0.002 1.87 7.4 79.6
>9 < 0.002 , 5.13 20.4 100.0

total wt coarse wt fine wt
25.1 4.6 20.5
% sand - % silt % clay
18.33 53.81 27.86

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-57
Date Analyzed: May 1, 1995 ‘
Matrix: Sediment

Client Sample ID: HUMOISSEDO0015
Client Site ID: COMP #3
ToxScan Lab ID: T-12046-30

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL %  CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 _ 0.0
3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.16 0.7 0.7
1 1-0.5 0.13 0.6 1.2
2 0.5-0.25 0.19 0.8 2.1
3 0.25-0.125 _ 0.57 2.5 : 4.5
4 0.125-0.062 2.65 11.4 15.9
5 :0.062-0.031 4.11 , 17.7 33.6
6 0.031-0.016 3.68 15.9 49.5
7 0.016-0.008 : 2.93 12.6 : 62.1
8 0.008-0.004 1.97 8.5 : 70.6
9 0.004-0.002 1.77 7.6 - 782
>0 < 0.002 5.06 21.8 100.0
total wt coarse wt fine wt
23.2 3.7 19.5
% sand % silt % clay
15.94 54.64 29.41

! Russell H. Plumb, Ir.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404.« (408) 724-4522 ¢ FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb' : IN-58
Date Analyzed: May 1, 1995
Matrix: Sediment

Client Sample ID: HUMO95SEDO0016
Client Site ID: EK2
ToxScan Lab ID: T-12046-31

SIZE INTERVAL

Phi mm v INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 : 0.0
-2 84 0.00 0.0 0.0
-1 4- 2 ~ 0.06 0.3 0.3
0 2-1 0.18 0.8 1.0
1 1-0.5 0.21 ‘ 0.9 1.9
2 0.5-0.25 0.81 3.4 5.3
3 0.25-0.125 3.38 14.3 19.6
4 0.125-0.062 4.69 ' 19.8 39.5
5 0.062-0.031 3.68 15.6 55.0
6 / 0.031-0.016 2.30 9.7 64.7
7 0.016-0.008 ' 2.38 10.1 : 74.8
8 0.008-0.004 : 1.41 5.9 : 80.7
9 -0.004-0.002 1.14 4.8 85.5
>9 < 0.002 3.42 14.5 , 100.0
total wt : coarse wt fine wt
23.6 93 14.3
% sand % silt % clay
39.46 . 41.28 19.26

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.-

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-59
Date Analyzed: May 1, 1995
Matrix: Sediment

Client Sample ID: HUM95SEDO0017
Client Site ID: EK4
ToxScan Lab ID: T-12046-32

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 . 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2  8-4 0.22 0.8 0.8
-1 4-2 0.23 0.8 1.6
0 2-1 0.32 1.1 2.8
1 1-0.5 0.17 0.6 3.4
2 0.5-0.25 0.37 1.3 4.7
3 0.25-0.125 1.22 4.4 9.1
4 0.125-0.062 3.16 11.3 20.4
5 0.062-0.031 6.74 24.1 44.5
6 0.031-0.016 2.20 7.9 - 523
7 0.016-0.008 3.41 12.2 64.5
8 0.008-0.004 2.40 8.6 73.1
9. 0.004-0.002 1.93 6.9 80.0
>9 < 0.002 5.58 20.0 100.0
total wt coarse wt fine wt
27.9 5.7 223
% sand % silt % clay
19.58 52.77 26.86

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-60
Date Analyzed: May 1, 1995
Matrix: Sediment

Client Sample ID: HUMBO95SEDO0018
Client Site ID: EK 4-A
ToxScan Lab ID: T-12046-33

SIZE INTERVAL

Phi mm INTERVAL WT . INTERVAL % CUMULATIVE %
<5 >3 » 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 : 0.0 - 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.13 0.5 0.5
0 2-1 0.22 0.9 14
1 1-0.5 0.30 1.2 2.6
2 0.5-0.25 0.99 4.0 , 6.6
3 0.25-0.125 2.26 9.1 15.7
4 0.125-0.062 : 3.54 14.2 © 299
5 0.062-0.031 4.70 18.8 48.7
6 0.031-0.016 3.39 13.6 62.3
7 0.016-0.008 2.65 10.6 72.9
8 0.008-0.004 1.62 6.5 794
9 0.004-0.002 1.22 49 84.3
>9 < 0.002 3.91 15.7 100.0
total wt » coarse wt fine wt
24.9 ' 7.4 17.5
% sand % silt % clay
29.87 49.56 20.57

! Russell H: Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 e (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-61
Date Analyzed: May 1, 1995 '
Matrix: Sediment

Client Sample ID: HUMO95SEDO0019
Client Site ID: COMP #2
ToxScan Lab ID: T-12046-34

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 : 0.00 0.0 0.0
-3 16-8 , 0.00 0.0 0.0
2 84 0.06 0.2 0.2
-1 4-2 0.09 0.3 0.6
0 2-1 0.25 1.0 1.5
1 1-0.5 0.23 0.9 : 2.4
2 0.5-0.25 0.86 3.3 5.8
3 0.25-0.125 ‘ 3.13 12.1 17.9
4 0.125-0.062 4.47 17.3 35.1
5 0.062-0.031 4.05 15.7 50.8
6 0.031-0.016 3.26 12.6 63.4
7 0.016-0.008 2.25 8.7 72.1
8 0.008-0.004 1.82 7.0 79.1
9 0.004-0.002 1.31 5.0 84.1
>9 < 0.002 4.11 15.9 100.0
total wt coarse wt fine wt
25.9 9.1 16.8
% sand % silt % clay
34.90 43.94 20.93

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engincer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! , v IN-62
Date Analyzed: May 1, 1995
Matrix: Sediment

Client Sample ID: HUM95PSD0001
Client Site ID: BAR 1
ToxScan Lab ID: T-12046-35

SIZE INTERVAL :
Phi mm INTERVAL WT INTERVAL %  CUMULATIVE %

<-5 >32 0.00 ; 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0

0 2-1 0.03 0.1 : 0.1
1 1-0.5 0.01 , 0.0 ‘ 0.1
2 0.5-0.25 1.21 3.1 3.2

3 0.25-0.125 36.99 ; 94.4 o 97.6
4 0.125-0.062 0.95 2.4 -+ 100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 ; 0.0 ‘ 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 ; 100.0
9. 0.004-0.002 0.00 0.0 100.0

>9 < 0.002 . 0.00 0.0 , 100.0

total wt coarse wt fine wt
39.2 : 39.2 0.0
% sand % silt % clay
100.00 ' 0.00 0.00

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! : , IN-63
Date Analyzed: May 1, 1995
Matrix: Sediment

Client Sample ID: HUMO95PSD0002
Client Site ID: NB9
ToxScan Lab ID: T-12046-36

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 84 14.67 38.1 38.1
-1 4-2 7.28 18.9 57.1
0 2-1 2.55 6.6 63.7
1 105 2.82 7.3 71.0
2 0.5-0.25 4.20 10.9 82.0
3 0.25-0.125 1.74 4.5 86.5
4 0.125-0.062 0.70 1.8 88.3
5 0.062-0.031 1.44 3.7 92.0
6 0.031-0.016 1.15 3.0 95.0
7 0.016-0.008 0.59 1.5 96.6
8 0.008-0.004 0.35 0.9 97.5
9 0.004-0.002 0.28 0.7 98.2
>9 <0.002 0.70 1.8 100.0

total wt coarse wt fine wt
38.5 34.0 4.5

% sand % silt % clay
50.16 9.17 2.54

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 * FAX (408) 724-3188



Client: ‘ San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb' IN-64
Date Analyzed: May 1, 1995 :
Matrix: Sediment

Client Sample ID: HUM95PSD0003
Client Site ID: NB1
ToxScan Lab ID: T-12046-37

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16- 8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.03 0.1 0.1
1 1-0.5 0.08 0.2 0.3
2 0.5-0.25 12.92 : 37.4 37.7
3 0.25-0.125 20.43 59.1 96.9
4 0.125-0.062 1.08 3.1 100.0
5 0.062-0.031 ‘ 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 100.0
>9 <0.002 0.00 0.0 100.0
total wt coarse wt fine wt
34.5 34.5 0.0
% sand % silt % clay
100.00 0.00 0.00

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 ¢ (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! . IN-65
Date Analyzed: May 1, 1995
Matrix: Sediment

Client Sample ID: HUMB95PSD0004
-Client Site ID: ENT 1
ToxScan Lab ID: T-12046-38

SIZE INTERVAL :
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<5  >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 : 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.01 0.0 0.0
1 1-0.5 0.28 ‘ 0.8 0.8
2 0.5-0.25 19.61 56.0 56.8
3 0.25-0.125 15.03 42.9 99.7
4 0.125-0.062 0.09 0.3 100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 100.0

>9 < 0.002 0.00 0.0 _ 100.0

total wt coarse wt fine wt
35.0 35.0 0.0
% sand % silt % clay
100.00 0.00 0.00

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb’ IN-66
Date Analyzed: May 1, 1995
Matrix: Sediment

Client Sample ID: HUMB95PSD0005
Client Site ID: ENT 2
ToxScan Lab ID: T-12046-39

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % - CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 . 0.0
-3 16-8 0.00 0.0 0.0
=2 8- 4 : 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.01 0.0 0.0
1 1-0.5 0.06 0.2 0.2
2 0.5-0.25 15.58 449 45.1
3 0.25-0.125 18.98 54.7 99.9
4 0.125-0.062 0.05 0.1 100.0
5 0.062-0.031 0.00 : 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7.0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9. 0.004-0.002 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 100.0
-total wt coarse wt fine wt
34.7 34.7 0.0
% sand % silt % clay
100.00 0.00 0.00

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 ¢ FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! v IN-67
Date Analyzed: May 1, 1995 ;
Matrix: Sediment

Client Sample ID: HUMB95PSD0006
Client Site ID: SAM 5
ToxScan Lab ID: T-12046-40

SIZE INTERVAL .
Phi mm INTERVAL WT INTERVAL %  CUMULATIVE %

<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 - 0.0
-3 16-8 0.00 0.0 , 0.0
2 8-4 0.09 0.3 0.3
-1 4- 2 0.11 0.4 0.7
0 2-1 0.08 03 1.0
1 1-0.5 0.09 0.3 1.3
2 0.5-0.25 0.82 ' 2.9 42
3 0.25-0.125 18.90 66.3 70.4
4 0.125-0.062 1.68 5.9 76.3
5 0.062-0.031 0.75 2.6 79.0
6 0.031-0.016 1.15 4.0 83.0
7 0.016-0.008 1.29 4.5 87.5
8 0.008-0.004 0.88 3.1 90.6
9 0.004-0.002 0.39 ‘ 1.3 91.9

>9 < 0.002 2.30 8.1 100.0

total wt coarse wt fine wt
28.5 21.8 6.8

% sand % silt % clay
76.02 14.25 9.41

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ‘ ToxScan Number: T-12046

Method: Plumb! IN-68
Date Analyzed: May 4, 1995 ‘
Matrix: Sediment

Client Sample ID: HUMS5PSD0007
Client Site ID: SAM 7
ToxScan Lab ID: T-12046-41

SIZE INTERVAL '
Phi mm INTERVAL WT INTERVAL %  CUMULATIVE %

<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.34 0.9 0.9
-1 42 2.00 5.4 6.3
0 2-1 2.57 6.9 13.2
1 1-0.5 6.85 18.4 31.7
2 0.5-0.25 17.48 47.1 78.7
3 0.25-0.125 5.17 13.9 92.6
4 0.125-0.062 0.35 0.9 93.6
5 0.062-0.031 0.28 0.7 94.3
6 0.031-0.016 0.44 1.2 95.5
7 0.016-0.008 0.39 1.1 : 96.6
8 0.008-0.004 0.34 0.9 97.5
9 0.004-0.002 0.29 0.8 98.3
>9 <0.002 0.65 1.7 100.0
total wt coarse wt fine wt :
37.1 34.8 2.4
% sand % silt % clay
92.68 3.89 2.52

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.-

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-69
Date Analyzed: May 5, 1995
Matrix: Sediment

Client Sample ID: HUM95PSD0008
Client Site ID: SAM 1
ToxScan Lab ID: T-12046-42

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL %  CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 2.25 6.3 6.3
-1 4-2 1.40 3.9 10.3
0 2-1 1.12 3.2 134
1 1-05 1.55 4.4 17.8
2 0.5-0.25 13.65 38.5 56.3
3 0.25-0.125 13.15 37.1 93.4
4 0.125-0.062 0.46 1.3 94.7
5 0.062-0.031 0.43 1.2 . 95.9
6 0.031-0.016 0.32 0.9 96.8
7 0.016-0.008 . 0.30 0.8 97.6
8 0.008-0.004 0.16 0.4 98.0
9 0.004-0.002 ‘ 0.21 0.6 98.6
>9 < 0.002 0.49 1.4 100.0
total wt coarse wt fine wt
35.5 33.6 1.9
% sand % silt % clay
88.33 3.37 1.96

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981. :

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

- Method: Plumb' IN-70
Date Analyzed: May 5, 1995 )
Matrix: Sediment

Client Sample ID: HUMO95PSD0009
Client Site ID: SAM 3
ToxScan Lab ID: T-12046-43

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
-4  32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.40 1.0 1.0
0 2-1 2.86 7.3 8.3
1 1-0.5 7.91 20.2 28.6
2 0.5-0.25 16.70 42.7 71.3
3 0.25-0.125 7.11 18.2 89.5
4 0.125-0.062 0.28 : 0.7 90.2
5 0.062-0.031 0.44 1.1 91.4
6 0.031-0.016 0.57 14 92.8
7 0.016-0.008 0.55 ' 1.4 . 94.2
8 0.008-0.004 0.38 1.0 95.2
9 0.004-0.002 0.67 1.7 96.9
>9 < 0.002 1.22 3.1 100.0
total wt coarse wt fine wt
39.1 35.3 3.8
% sand % silt % clay
90.24 ~ 4.94 4.82

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 = (408) 724-4522 * FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-71
Date Analyzed: May 5, 1995
Matrix: Sediment

Client Sample ID: HUM95PSD0010
Client Site ID: SAM 4
ToxScan Lab ID: T-12046-44

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 . 0.0
3 16-8 0.00 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.35 1.3 1.3
1 1-0.5 0.93 34 4.7
2  0.5-0.25 4.07 15.0 19.7
3 0.25-0.125 17.48 64.3 84.0
4 0.125-0.062 1.20 4.4 i 88.5
5 0.062-0.031 0.70 2.6. 91.0
6 0.031-0.016 0.51 1.9 92.9
7 0.016-0.008 0.50 1.8 94.7
8 0.008-0.004 0.36 1.3 o 96.0
9 0.004-0.002 0.30 1.1 97.1
>9 < 0.002 0.79 2.9 100.0
total wt coarse wt fine wt
27.2 24.0 3.1
% sand % silt % clay
88.46 7.56 3.98

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 e (408) 724-4522  FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! : IN-72
Date Analyzed: May 5, 1995 : ' :
Matrix: Sediment

Client Sample ID: HUM95PSD0011

Client Site ID: SAM 2
ToxScan Lab ID: T-12046-45
SIZE INTERVAL ‘
Phi mm INTERVAL WT -  INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
"2 8-4 0.33 0.9 0.9
=1 4-2 0.23 0.6 1.5
0 2-1 0.38 1.0 2.5
1 1-0.5 1.94 5.1 7.6
2 0.5-0.25 18.24 47.8 554
3 0.25-0.125 15.50 40.7 96.1
4 0.125-0.062 0.30 0.8 S 96.9
5 0.062-0.031 0.30 0.8 97.6
6 0.031-0.016 0.14 0.4 98.0
7 0.016-0.008 ‘ 0.22 0.6 ‘ 98.6
8 0.008-0.004 0.10 0.3 : 98.8
9 0.004-0.002 0.12 s 0.3 99,1
>9 < 0.002 0.33 0.9 100.0
total wt coarse wt fine wt
38.1 36.9 1.2
% sand % silt % clay
95.99 1.97 1.18
! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 ¢ (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-73
Date Analyzed: May 5, 1995
Matrix: Sediment

Client Sample ID: HUMB95PSD0012
Client Site ID: NB5S
ToxScan Lab ID: T-12046-46

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
3 16-8 0.00 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.06 0.2 0.2
0 2-1 0.09 0.3 , 0.4
1 1-0.5 0.89 2.5 2.9
2  0.5-0.25 19.65 54.7 57.6
3 0.25-0.125 14.76 41.1 98.8
4 0.125-0.062 0.14 0.4 99.2
5 0.062-0.031 0.04 0.1 993
6 0.031-0.016 0.00 0.0 99.3
7 0.016-0.008 0.07 0.2 : 99.5
8 0.008-0.004 0.01 0.0 99.5
9 0.004-0.002 0.02 0.1 99.5
>9 < 0.002 , 0.17 0.5 100.0
total wt coarse wt fine wt
35.9 35.6 0.3
% sand % silt % clay
99.15 0.33 0.55

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-74
Date Analyzed: May 5, 1995
Matrix: Sediment

Client Sample ID: HUMO95PSD0013
Client Site ID: NB3
ToxScan Lab ID: T-12046-47

SIZE INTERVAL

Phi mm INTERVAL WT ~ INTERVAL % CUMULATIVE %
<5 >32 0.00 | 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 : 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.02 0.1 0.1
0 2-1 0.01 0.0 0.1
1 1-0.5 0.21 0.6 0.7
2 0.5-0.25 19.43 53.0 53.6
3 0.25-0.125 16.79 45.8 99.4
4 0.125-0.062 0.21 0.6 100.0
5 0.062-0.031 0.00 0.0 : 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 ' 100.0
>9 < 0.002 0.00 0.0 100.0
total wt coarse wt fine wt
36.7 36.7 0.0
% sand % silt % clay
100.00 0.00 0.00

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Analyzed:
Matrix:

San Francisco Army Corps of Engineers
Plumb’

May 5, 1995

Sediment

Client Sample ID: HUM95PSD0014

Client Site ID:

NB4

ToxScan Lab ID: T-12046-48

SIZE INTERVAL

Phi

<5
-4
-3

-2
-1
0

1
2
3

N L

O 0

>9

mm INTERVAL WT INTERVAL %

>32 0.00 0.0
32-16 0.00 0.0
16- 8 0.00 0.0
8-4 0.00 0.0
4-2 0.56 1.6
2-1 0.65 1.9
1-0.5 1.09 3.1
0.5-0.25 22.08 63.6
0.25-0.125 7.38 213
0.125-0.062 0.28 0.8
0.062-0.031 0.25 0.7
0.031-0.016 0.59 1.7
0.016-0.008 0.49 14
- 0.008-0.004 0.29 0.8
0.004-0.002 0.32 0.9
< 0.002 0.73 2.1

total wt coarse wt
34.7 32.0

% sand % silt

92.35 4.65

ToxScan Number: T-12046

CUMULATIVE %

0.0
0.0
0.0

0.0
1.6
3.5

6.6
70.3
91.5

92.3
93.1
94.8

96.2
97.0
97.9
100.0

fine wt
2.7

% clay
3.00

IN-75

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-76
Date Analyzed: May 5, 1995 -
Matrix: Sediment

Client Sample ID: HUM95PSD0015
Client Site ID: NB6
ToxScan Lab ID: T-12046-49

SIZE INTERVAL :
Phi mm INTERVAL WT  INTERVAL % CUMULATIVE %

<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 4.07 12.5 12.5
-1 4-2 5.59 17.2 29.7

0 2-1 2.84 8.7 38.4

-1 1-0.5 2.41 7.4 45.8
2 0.5-0.25 9.71 29.8 « 75.6
3 0.25-0.125 6.06 18.6 94.2
4 0.125-0.062 0.46 1.4 95.6
5 0.062-0.031 0.31 1.0 96.6
6 0.031-0.016 0.25 0.8 97.3
7 0.016-0.008 0.24 0.7 98.1
8 0.008-0.004 0.16 0.5 98.5
9 0.004-0.002 0.10 0.3 98.8

>9 < 0.002 0.38 1.2 100.0

total wt coarse wt fine wt
32.6 31.1 14
% sand % silt % clay
83.13 2.90 1.47

"Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408).724-3188




Client: San Francisco Army Corps of Engmeers ToxScan Number: T-12046

Method: Plumb! IN-77
Date Analyzed: May 5, 1995 :
Matrix: Sediment

Client Sample ID: HUMO95PSD0016
Client Site ID: NB7
ToxScan Lab ID: T-12046-50

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 1.43 42 42
-1 4-2 3.61 10.5 14.7
0 2-1 3.03 8.8 23.5
1 1-0.5 6.25 18.2 41.8
2 0.5-0.25 15.17 443 86.0
3 .0.25-0.125 2.85 8.3 94.3
4 0.125-0.062 0.31 0.9 _ 95.2
5 0.062-0.031 0.59 1.7 97.0
6 0.031-0.016 : 0.11 0.3 97.3
7 0.016-0.008 0.24 0.7 98.0
8 0.008-0.004 0.15 0.4 98.4
9 0.004-0.002 0.16 0.5 98.8
>9 < 0.002 0.40 1.2 100.0
total wt coarse wt fine wt
34.3 32.7 1.6
% sand % silt % clay
91.07 3.15 1.60

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way  Watsonville, CA 95076-2404 « (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-78
Date Analyzed: May 5, 1995
Matrix: Sediment

Client Sample ID: HUM95PSD0017
Client Site ID: NBS
ToxScan Lab ID: T-12046-51

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 : 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 84 0.23 0.6 0.6
-1 4-2 2.97 8.0 8.6
-0 2-1 4.41 11.9 20.5
1 1-0.5 10.75 : 28.9 49.4

2 0.5-0.25 16.53 44 .4 93.8
3 0.25-0.125 1.73 4.7 98.5
4 0.125-0.062 0.10 0.3 98.7
5 0.062-0.031 0.06 0.2 98.9
6 0.031-0.016 0.00 0.0 98.9
7 0.016-0.008 0.20 0.6 99.5
8 0.008-0.004 0.03 0.1 99.6
9 0.004-0.002 0.00 0.0 99.6

>9 < 0.002 0.18 0.4 100.0

‘total wt coarse wt fine wt
37.2 36.7 0.5
% sand % silt % clay
98.12 0.90 0.40

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 « FAX (408) 724-3188




Client:

Method:

Date Analyzed:
Matrix:

Client Sample ID:

Client Site ID:

ToxScan Lab ID:

San Francisco Army Corps of Engineers

Plumb!

May 5, 1995

Sediment

FL7

SIZE INTERVAL

Phi
<5
4
-3
2
-1
0

1

3

AN W

O 0

>9

mm

>32
32-16
16- 8

D
—_ N

1-0.5
0.5-0.25

0.25-0.125

0.125-0.062
0.062-0.031
0.031-0.016

0.016-0.008
0.008-0.004
0.004-0.002

< 0.002

T-12046-52

HUMO95PSDO0018

INTERVAL WT

0.00
0.00
0.00

0.00
0.12
0.17

0.44
16.91
17.66

0.99
0.29
0.25

0.32
0.19
0.15
0.44

total wt
37.9

% sand
95.73

INTERVAL %
0.0
0.0
0.0

0.0
0.3
0.4

1.2
44.6
46.6

2.6
0.8
0.6

0.8
0.5
0.4
1.1

. coarse wt
36.3
% silt
2.73

ToxScan Number: T-12046

CUMULATIVE %

0.0
0.0
0.0

0.0
0.3
0.8

1.9
46.5
93.1

95.7
96.5
97.1

98.0
98.5
98.9
100.0

fine wt
1.6

% clay
1.54

IN-79

! Russell H. Plumb, Ir.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 e (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb’ IN-80
Date Analyzed: May 5, 1995 :
Matrix: Sediment

Client Sample ID: HUM95PSD0019
Client Site ID: FL6
ToxScan Lab ID: T-12046-53

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 . 0.0
-3 16- 8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.06 0.1 0.1
0 2-1 0.45 1.1 12
1 1-0.5 2.24 53 6.5
2 0.5-0.25 23.92 56.7 63.3
3 0.25-0.125 : 11.74 27.8 91.1
4 0.125-0.062 3.11 7.4 98.5
5 0.062-0.031 0.20 0.5 98.9
6 0.031-0.016 0.12 03 992
7 0.016-0.008 0.05 0.1 99.3
8 0.008-0.004 0.01 0.0 99.3
9:-0.004-0.002 ‘ 0.04 0.1 99.4
>9 < 0.002 0.24 0.6 100.0
total wt coarse wt fine wt
42.2 41.5 0.6
% sand % silt % clay
98.48 0.87 0.65

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 = (408) 724-4522 « FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb’ : IN-81
Date Analyzed: May 5, 1995
Matrix: Sediment

Client Sample ID: HUM95PSD0020
Client Site ID: FL5
ToxScan Lab ID: T-12046-54

SIZE INTERVAL .
Phi mm INTERVAL WT INTERVAL %  CUMULATIVE %

<-5 >32 0.00 0.0 ; 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.01 0.0 0.0
0 2-1 0.09 0.3 0.3
1 1-0.5 0.09 0.3 - 0.6
2  0.5-0.25 2.98 8.9 9.5
3 0.25-0.125 19.88 59.5 : 69.0
4 0.125-0.062 1.75 5.2 74.3
5 0.062-0.031 1.72 5.1 79.4
6 0.031-0.016 1.72 5.2 - 84.5
7 0.016-0.008 1.40 42 88.7
8 0.008-0.004 0.93 2.8 91.5
9 0.004-0.002 0.77 2.3 93.8
>0 < 0.002 2.07 6.2 100.0

total wt coarse wt fine wt
33.4 24.8 8.6

% sand % silt % clay

74.26 17.26 8.47

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb!’ IN-82
Date Analyzed: May 8, 1995
Matrix: Sediment

Client Sample ID: HUMOI95PSD0021
Client Site ID: EK1
ToxScan Lab ID: T-12046-55

SIZE INTERVAL

Phi mm ~INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
<2 8-4 2.45 59 59
-1 4-2 ' 0.52 1.3 7.2
0 2-1 0.56 1.4 8.‘5
1 105 4.57 110 19.5
2 0.5-0.25 18.69 45.1 64.7
3 0.25-0.125 14.22 343 o 99.0
4 0.125-0.062 0.18 04 99.4
5 0.062-0.031 0.04 0.1 99.5
6 0.031-0.016 0.02 0.0 99.5
7 0.016-0.008 0.00 0.0 99.5
8 0.008-0.004 0.03 , 0.1 99.6
9 0.004-0.002 0.00 0.0 99.6 ;
>9 < 0.002 0.17 0.4 | 100.0 e
total wt coarse wt fine wt
41.4 41.2 02
% sand % silt % clay
93.50 0.21 0.40

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc.. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-83
Date Analyzed: May 8, 1995
Matrix: Sediment

Client Sample ID: HUMSS5PSD0022
Client Site ID: EK3
ToxScan Lab ID: T-12046-56

SIZE INTERVAL

Phi - mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.19 0.5 0.5
-1 4-2 0.55 1.5 2.0
0 2-1 0.97 , 2.6 4.7
1 1-0.5 1.85 5.0 : 9.7
2 0.5-0.25 11.14 30.3 40.0
3 0.25-0.125 16.00 43.6 : 83.6
4 0.125-0.062 1.67 4.5 88.2
5 0.062-0.031 0.83 2.3 90.4
6 0.031-0.016 ' 1.20 33 93.7
7 0.016-0.008 0.42 1.1 94.8
8 0.008-0.004 0.49 1.3 96.1
9 0.004-0.002 0.32 0.9 97.0
>9 < 0.002 1.10 3.0 100.0
total wt ‘ coarse wt fine wt
36.7 32.4 43
% sand % silt % clay
87.65 7.98 3.85

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb? IN-84
Date Analyzed: May 8, 1995
Matrix: Sediment

Client Sample ID: HUM95PSD0023
Client Site ID: FL6
ToxScan Lab ID: T-12046-57

SIZE INTERVAL :
Phi mm INTERVAL WT INTERVAL %  CUMULATIVE %

<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
3 16-8 0.00 ‘ 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0

0 2-1 0.26 0.6 0.6
1 1-0.5 1.00 2.4 3.0
2 0.5-0.25 20.87 50.1 53.1

-3 0.25-0.125 17.19 41.2 : 94.3
4 0.125-0.062 0.82 2.0 96.3
5 0.062-0.031 0.49 1.2 97.5
6 0.031-0.016 0.28 0.7 98.1
7 0.016-0.008 0.19 0.4 98.6
8 0.008-0.004 0.10 0.2 98.8
9 0.004-0.002 0.13 0.3 99.1

>9 < 0.002 0.37 0.9 ' 100.0

total wt coarse wt fine wt
41.7 40.1 1.5

% sand % silt % clay
96.32 - 2.51 1.18

! Russelt H. Plumb, Ir.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples Env1ronmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way s Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: Plumb! IN-85
Date Analyzed: May 8, 1995 '
Matrix: Sediment

Client Sample ID: HUM95PSD0024
Client Site ID: NB2
ToxScan Lab ID: T-12046-58

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 . 0.0
-3 16- 8 0.00 0.0 0.0
2 84 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.02 0.1 0.1
1 1-0.5 0.02 0.1 0.1
2 0.5-0.25 , 8.19 20.9 21.0
3 0.25-0.125 29.42 75.2 96.2
4 0.125-0.062 1.03 2.6 98.9
5 0.062-0.031 0.08 0.3 99.2
6 0.031-0.016 0.00 0.0 99.2
7 0.016-0.008 0.00 0.0 99.2
8 0.008-0.004 0.14 0.4 99.6
9 0.004-0.002 0.10 0.2 99.8
>9 < 0.002 0.12 0.2 .100.0
total wt coarse wt - fine wt
39.1 38.7 0.4
% sand % silt % clay
98.88 0.68 0.40

! Russell H. Plumb, Jr.; Procedures for Handling and Chemical Analysis of Sediment and Water Samples, Environmental
Laboratory, U.S. Army Engineer Waterways Experiment Station; 1981.

ToxScan, Inc. 42 Hangar Way  Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
EPA 8080

April 11, 1995
April 22-23, 1995
Matrix: Sediment

Units: ng/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM95SED0001

Client Site ID: RF

ToxScan Lab ID: 12046-16

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCB:s:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

" ND

ND
ND
ND
ND

ND

Detection
Limit

1.2
1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2
1.2

1.2
6.2
1.2
1.2
6.2
19

12
12
12
12
12

Sample
Value

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

20

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-1

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

San Francisco Army Corps of Engineers

EPA 8080

April 11, 1995
April 22-23, 1995
Sediment

ng/Kg (ppb)

Client Sample ID: HUM95SED0002
Client Site ID: SAM 6-A

ToxScan Lab ID: 12046-17 Sample
Analyte Value
Aldrin ND
alpha-BHC ND-
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4’-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.5
1.5
1.5
L.5
1.5
L.5

1.5
1.5
L5
1.5
1.5
1.5

1.5
73
1.5
1.5
73
22

15
15
15
15
15

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0

10

30

20
20
20
20
20

P-2

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

San Francisco Army Corps of Engineers

EPA 8080

April 11, 1995
April 22-24, 1995
Sediment

ng/Kg (ppb)

Client Sample ID: HUM95SEDO0003
Client Site ID: SAM 6-B

ToxScan Lab ID: 12046-18 Sample
Analvyte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4’-DDT ND
Dieldrin 3.9
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.4
1.4
14
1.4
1.4
1.4

1.4
1.4
1.4
1.4
1.4
14

1.4
7.0
1.4
1.4
7.0
21

14
14
14
14
14

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
5.6
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20

20
20
20
20

P-3

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
EPA 8080

April 11, 1995

April 22-23, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM95SED0004
Client Site ID: SAM 6-C
ToxScan Lab ID: 12046-19

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND

Detection
Limit

1.5
L.5
1.5
L5
1.5
1.5

1.5
1.5
1.5
1.5
1.5
1.5

1.5
7.3
L5
L.5
7.3
22

15
15
15
15
15

Sample
Value

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-4

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188




Client: ‘ San Francisco Army Corps of Engineers

Method: EPA 8080

Date Extracted:  April 11, 1995
Date Analyzed:  April 22-23, 1995
Matrix: Sediment

Units: 1g/Kg (ppb)

Client Sample ID: HUM95SED0007
Client Site ID: FL-1

ToxScan Lab ID: 12046-22 Sample
Analyte : Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4’-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

. . . . . .

[ S WP vy
Pk ek ek sk ek

_— N e U
\]\]»—A;—a\]v—t

11

11
11
11

Sample
Value

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10

30

20
20
20
20
20

P-7

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188:



Client: San Francisco Army Corps of Engineers
EPA 8080

April 11, 1995

April 22-23, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM95SEDO0008
Client Site ID: FL-2
ToxScan Lab ID: 12046-23

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4’-DDT
Dieldrin
Endosulfan I

Endosulfan IT
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND

Detection
Limit

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0

10

2.0
2.0
10
30

20
20
20
20
20

P-8

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

San Francisco Army Corps of Engineers

EPA 8080
April 11, 1995
April 22-25, 1995
Sediment

ng/Kg (ppb)

Client Sample ID: HUM9SSED0009
Client Site ID: FL-3

ToxScan Lab ID: 12046-24 Sample
Analvyte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4’-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
52
1.0
1.0
52
16

10
10
10
10
10

Sample
Value

ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection

2.0
2.0
2.0
2.0
2.0

2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-9

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 » FAX (408) 724-3188




Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

San Francisco Army Corps of Engineers

EPA 3080

April 11, 1995
April 22-23, 1995
Sediment

ng/Kg (ppb)

Client Sample ID: HUM95SEDO0010
Client Site ID: COMP # 4

ToxScan Lab ID: 12046-25 Sample
Analyte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4’-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
5.7
1.0
1.0
5.7
17

11
11
11
11
11

Sample
Value

ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

. P-10

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 « FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

EPA 8080

April 11, 1995
April 22-25, 1995
Sediment

ng/Kg (ppb)

Client Sample ID: HUM95PSD0006
Client Site ID: SAM 5

ToxScan Lab ID: 12046-40 Sample
Analyte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

~ San Francisco Army Corps of Engineers

Detection
Limit

1.4
1.4
1.4
14
1.4
1.4

1.4
1.4
1.4
1.4
1.4
1.4

1.4
6.9
1.4
1.4
6.9
21

14
14
14
14
14

Sample
Value

ND
ND
ND
ND
ND
ND

SEEEEE

CEEEEREEEEEE

ToxScan Number: T-1

Dry Wt.

Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

20
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

2046

- P-11

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 = (408) 724-4522 * FAX (408) 724-3188




Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

San Francisco Army Corps of Engineers

EPA 8080

April 11, 1995
April 22-23, 1995
Sediment

pg/Kg (ppb)

Client Sample ID: HUM95PSD0007
Client Site ID: SAM 7

ToxScan Lab ID: 12046-41 Sample
Analvte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4’-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.6
1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6
1.6

1.6
8.0
1.6
1.6
8.0
24

16
16
16
16
16

Sample
Value

ND
ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-12

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

San Francisco Army Corps of Engineers

EPA 8080

April 11, 1995
April 22-23, 1995
Sediment

ng/Kg (ppb)

Client Sample ID: HUM95PSD0008
Client Site ID: SAM 1

ToxScan Lab ID: 12046-42 Sample
Analyte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan I ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.6
1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6
1.6

1.6
8.0
1.6
1.6
8.0
24

16
16
16
16
16

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dl’y Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0

10

2.0
2.0
-10
30

20
20
20
20
20

P-13

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 ¢ FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers

Method: EPA 8080

Date Extracted:  April 11, 1995
Date Analyzed:  April 22-23, 1995
Matrix: Sediment

Units: rg/Kg (ppb)

Client Sample ID: HUM95PSD0009
Client Site ID: SAM 3

ToxScan Lab ID: 12046-43 Sample
Analyte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4-DDD ND
4,4’-DDE ND
4,4’-DDT ND
Dieldrin ND
Endosulfan I ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.6
1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6
1.6

1.6
8.0
1.6
1.6
8.0
24

16
16
16
16
16

Sample
Value

ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-14

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers : ToxScan Number: T-12046
Method: EPA 8080 : N P-15
Date Extracted:  April 11, 1995

Date Analyzed:  April 22-23, 1995

Matrix: Sediment

Units: rg/Kg (ppb)

Client Sample ID: HUM95PSD0009 Rep.

Client Site ID: SAM 3 Wet Wt. Dry Wt.
ToxScan Lab ID: 12046-43 Rep. Sample Detection Sample Detection
Analyte Value Limit = Value Limit
Aldrin ND 1.6 ND 2.0
alpha-BHC ND 1.6 ND 2.0
beta-BHC ND 1.6 ND 2.0
delta-BHC ND 1.6 ND 2.0
gamma-BHC (lindane) ND 1.6 ND 2.0
alpha-Chlordane ND 1.6 ND 2.0
gamma-Chlordane ND 1.6 ND 2.0
4,4’-DDD ND 1.6 ND 2.0
4,4’-DDE ND 1.6 ND 2.0
4,4’-DDT ND 1.6 ND 2.0
Dieldrin ND 1.6 ND 2.0
Endosulfan I ND 1.6 - ND 2.0
Endosulfan II ' ND 1.6 ND 2.0
Endosulfan sulfate ‘ ND 8.0 ND 10
Endrin ND 1.6 ND 2.0
Heptachlor ND ‘ 1.6 ND 2.0
Heptachlor epoxide ND 8.0 ND 10
Toxaphene : ND 24 ND 30
PCBs:

PCB 1242 ND 16 ND 20
PCB 1248 ND 16 ND 20
PCB 1254 ND 16 ND 20
PCB 1260 ND 16 ND 20

TOTAL PCBs ND 16 ND 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 « (408) 724-4522 ¢ FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

San Francisco Army Corps of Engineers

EPA 8080

April 11, 1995
April 22-23, 1995
Sediment

rg/Kg (ppb)

Client Sample ID: HUM95PSD0010
Client Site ID: SAM 4

ToxScan Lab ID: 12046-44 Sample
Analyte Value
Aldrin ND
alpha-BHC ND
beta-BHC ND
delta-BHC ND
gamma-BHC (lindane) ND
alpha-Chlordane ND
gamma-Chlordane ND
4,4’-DDD ND
4,4’-DDE ND
4,4-DDT ND
Dieldrin ND
Endosulfan 1 ND
Endosulfan II ND
Endosulfan sulfate ND
Endrin ND
Heptachlor ND
Heptachlor epoxide ND
Toxaphene ND
PCBs:

PCB 1242 ND
PCB 1248 ND
PCB 1254 ND
PCB 1260 ND
TOTAL PCBs ND

ND = None Detected

Detection
Limit

1.5
1.5
L5
L5
1.5
1.5

1.5
L5
L5
1.5
1.5
1.5

1.5
7.5
L5
1.5
7.5
23

15
15
15
15
15

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-16

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404  (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA 8080 P-19
Date Extracted:  April 12, 1995 -

Date Analyzed:  April 25, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Method Blank Dry Wt.
ToxScan Lab ID: MB041295 Sample Detection -
Analyte Value Limit i
Aldrin ND 2.0

alpha-BHC ND 2.0

beta-BHC ND 2.0

delta-BHC ND 2.0

gamma-BHC (lindane) ND 2.0

alpha-Chlordane ND 2.0

gamma-Chlordane ND 2.0

4,4’-DDD ND 2.0

4,4’-DDE ND 2.0

4,4’-DDT ND 2.0

Dieldrin ND 2.0

Endosulfan 1 ND 2.0

Endosulfan II ND 2.0

Endosulfan sulfate ND 10

Endrin ND . 2.0

Heptachlor ND 2.0

Heptachlor epoxide ND 10

Toxaphene ND 30

PCBs:

PCB 1242 ND 20

PCB 1248 ND 20

PCB 1254 ND 20

PCB 1260 ND 20

TOTAL PCBs ND 20

ND = None Detected ; ,

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188



Client: San Francisco Army Corps of Eng
Method: EPA 8080

Date Extracted:  April 12, 1995

Date Analyzed: April 24, 1995

Matrix: Sediment

Units: rg/Kg (ppb)

Client Sam_ple ID: HUM95SEDO011
Client Site ID: EK 8
ToxScan Lab ID: 12046-26

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ineers

Detection
Limit

1.2
1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2
1.2

1.2
6.2
1.2
1.2
6.2
19

12
12
12
12
12

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-20

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA 8080 P-21
Date Extracted:  April 12, 1995

Date Analyzed:  April 24, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Client Sample ID: HUM95SED0012

Client Site ID: EK 7 Wet Wt. Dry Wt.
ToxScan Lab ID: 12046-27 Sample Detection Sample Detection
Analyte Value Limit - Value Limit
Aldrin : ND 1.3 ND 2.0
alpha-BHC .. ND 1.3 ND 2.0
beta-BHC ND 1.3 ND 2.0
delta-BHC ' ND 13 . ND 2.0
gamma-BHC (lindane) : ND 13 ND 2.0
alpha-Chlordane ND 1.3 ND 2.0
gamma-Chlordane ND 1.3 » ND 2.0
4,4’-DDD ND 1.3 ND 2.0
4,4’-DDE : ND 1.3 ND 2.0
4,4’-DDT ND 1.3 ND 2.0
Dieldrin ND 1.3 ND 2.0
Endosulfan I - ND 1.3 ND 2.0
Endosulfan II ND 1.3 ND 2.0
Endosulfan sulfate ND 6.3 ND 10
Endrin ND 1.3 ND 2.0
Heptachlor ND 1.3 ND 2.0
Heptachlor epoxide ND 6.3 ND 10
Toxaphene : ND 19 ND 30
PCBs:

PCB 1242 ND 13 ND 20
PCB 1248 ND 13 ND 20
PCB 1254 ND 13 ND 20
PCB 1260 ND 13 ND 20

TOTAL PCBs ND 13 ND 20

ND = None Detected

ToxScan, Inc.. 42 Hangar Way ¢ Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers
EPA 8080

April 12, 1995

April 25, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM9S5SEDO0013
Client Site ID: EK 6
ToxScan Lab ID: 12046-28

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4’-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND
ND
ND

Detection
Limit

1.2
1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2
1.2

1.2
6.1
1.2
1.2
6.1
18

12
12
12
12
12

Sample
Value

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0

2.0

2.0

2.0

2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-22

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046

Method: EPA 8080 : P-25

Date Extracted:  April 12, 1995 ‘ ' ‘ 5
Date Analyzed:  April 25, 1995 ' IR s
Matrix: Sediment ' : ‘

Units: ng/Kg (ppb)

Client Sample ID: HUM95SED0016

Client Site ID: EXK 2 Wet Wt. Dry Wt.

ToxScan Lab ID: 12046-31 Sample Detection Sample Detection L
Analyte Value Limit Value Limit
Aldrin ND 1.3 ND 2.0

alpha-BHC ND ; 1.3 ND 2.0 T
beta-BHC ND 1.3 ND 2.0
delta-BHC ND 1.3 ND 2.0

gamma-BHC (lindane) ND 1.3 ND 2.0

alpha-Chlordane ND 1.3 ND 2.0

gamma-Chlordane ND 13 ND 2.0

4,4’-DDD ND 1.3 ND 2.0

4,4’-DDE : ND : 1.3 ' ND 2.0

4,4-DDT ND 1.3 ND 2.0

Dieldrin ND 1.3 ND 2.0

Endosulfan I ND 1.3 ND 2.0

Endosulfan II ND 1.3 ND 2.0 .
Endosulfan sulfate ND 6.3 ND 10 :
Endrin ND 13 ND 2.0 )

Heptachlor ND 1.3 ND 2.0

Heptachlor epoxide ND 6.3 ND 10

Toxaphene ND 19 ND 30
PCBs: 0
PCB 1242 ND 13 ND 20

PCB 1248 ND 13 ~  ND 20

PCB 1254 ND : 13 ND 20 3
PCB 1260 ND 13 ND 20 Ld

TOTAL PCBs ND 13 ND 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
EPA 8080

April 12, 1995

April 25, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM95SED0017
Client Site ID: EK 4
ToxScan Lab ID: 12046-32

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4-DDE
4,4°-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND

ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

Detection
Limit

13
1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3
13

1.3
6.3
1.3
1.3
6.3
19

13
13
13

13

13

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-26

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 * (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA 8080 ‘ P-27
Date Extracted:  April 12, 1995 ' : )
Date Analyzed:  April 25, 1995

Matrix: Sediment
Units: ng/Kg (ppb)
Client Sample ID: HUM95SEDO0018
Client Site ID: EK 4-A Wet Wt. Dry Wt.
ToxScan Lab ID: 12046-33 Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ' ND 1.2 ND 2.0
alpha-BHC ND 1.2 ND 2.0
beta-BHC ND 1.2 ND 2.0
delta-BHC ‘ ND 1.2 ND 2.0
gamma-BHC (lindane) ND 1.2 ND 2.0 ’
alpha-Chlordane ND 1.2 ND 2.0
gamma-Chlordane ND 1.2 ND 2.0
4,4’-DDD ND 1.2 ND 2.0
4,4’-DDE ND 1.2 ND 2.0
4,4’-DDT ND 1.2 ND 2.0
Dieldrin ND 1.2 ND 2.0
Endosulfan I ND 1.2 ND 2.0
Endosulfan II : ND 1.2 ND 2.0
Endosulfan sulfate ND 6.2 ND 10
Endrin ND 1.2 ND 2.0
Heptachlor ND 1.2 ND 2.0
Heptachlor epoxide ND 6.2 ND 10
Toxaphene ND 19 ND 30
PCBs:
PCB 1242 ND 12 ND 20
PCB 1248 ND 12 ND 20
PCB 1254 ND 12 ND 20
PCB 1260 ND 12 ND 20
ND 20

TOTAL PCBs ND 12

ND = None Detected

ToxScan, Inc. 42 Hangar Way s Watsonville, CA 95076-2404 e (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
EPA 8080

April 12, 1995

April 25, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM95SED0019
Client Site ID: COMP #2
ToxScan Lab ID: 12046-34

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4°-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND
ND

g

58858 5538885 588888

Detection
Limit

1.3
1.3
1.3
1.3
1.3
1.3

1.3
1.3
1.3
1.3
1.3
1.3

1.3
6.3
1.3
1.3
6.3
19

13
13
13
13
13

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
- 2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-28

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA 8080 : P-29
Date Extracted:  April 12, 1995

Date Analyzed:  April 25, 1995

Matrix: Sediment

Units: rg/Kg (ppb)

Client Sample ID: HUM95PSD0018

Client Site ID: FL7 Wet Wt. Dry Wt.
ToxScan Lab ID: 12046-52 Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ND 1.5 ND 2.0
alpha-BHC ND 1.5 ND 2.0
beta-BHC ND 1.5 ND 2.0
delta-BHC ND 1.5 ND 2.0
gamma-BHC (lindane) ND 1.5 ND 2.0
alpha-Chlordane ND 1.5 ND 2.0
gamma-Chlordane ND 1.5 ND 2.0
4,4’-DDD ND 1.5 ND 2.0
4,4’-DDE ND 1.5 ND 2.0
4,4-DDT ND 1.5 ND 2.0
Dieldrin ND 1.5 ND 2.0
Endosulfan I ND 1.5 - ND 2.0
Endosulfan II ND 1.5 ‘ ND 2.0
Endosulfan sulfate ND 7.7 ND 10
Endrin ND 1.5 ND 2.0
Heptachlor ND 1.5 ND 2.0
Heptachlor epoxide ND 7.7 ND 10
Toxaphene ND 23 ND 30
PCBs:

PCB 1242 ND 15 ND 20
PCB 1248 ND 15 ND 20
PCB 1254 ND 15 ND 20
PCB 1260 ND 15 ND 20
TOTAL PCBs ND 15 ND 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way s Watsonville, CA 95076-2404 « (408) 724-4522  FAX (408) 724-3188




Client: San Francisco Army Corps of Engineers
EPA 8080

April 12, 1995

April 25, 1995

Matrix: Sediment

Units: ng/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM95PSD0020

Client Site ID: FL5

ToxScan Lab ID: 12046-54

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4°-DDE
4,4’-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND

Detection
Limit

1.5
1.5
1.5
1.5
1.5
1.5

1.5
L5
L5
1.5

LS

1.5

1.5
73
1.5
1.5
7.3
22

15
15
15
15
15

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0

2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-30

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ' ToxScan Number: T-12046
Method: EPA 8080 P-31
Date Extracted:  April 12, 1995

Date Analyzed:  April 25, 1995

Matrix: Sediment

Units: rg/Kg (ppb)

Client Sample ID: HUM95PSD0021

Client Site ID: EK1 Wet Wt. Dry Wt.
ToxScan Lab ID: 12046-55 Sample Detection Sample Detection
Analyte Value Limit - Value Limit
Aldrin ND 1.6 ND 2.0
alpha-BHC ND 1.6 ~ ND 2.0
beta-BHC ND 1.6 ND 2.0
delta-BHC ND 1.6 ND 2.0
gamma-BHC (lindane) ND 1.6 ND 2.0
alpha-Chlordane ~ ND 1.6 ND 2.0
gamma-Chlordane : ND 1.6 ND 2.0
4,4’-DDD : ND : 1.6 ND 2.0
4,4’-DDE L ND 1.6 ND 2.0
4,4’-DDT : ND 1.6 ND 2.0
Dieldrin ND 1.6 » ND 2.0
Endosulfan I ND 1.6 ND 2.0
Endosulfan II ND 1.6 ND 2.0
Endosulfan sulfate ND 8.1 ND 10
Endrin ND 1.6 ND 2.0
Heptachlor ND 1.6 ND 2.0
Heptachlor epoxide ND 8.1 ND 10
Toxaphene ND 24 ND 30
PCBs:

PCB 1242 ND 16 ND 20
PCB 1248 ND 16 ND 20
PCB 1254 ND 16 ND 20
PCB 1260 ND 16 ND 20
TOTAL PCBs ND 16 ND 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers
EPA 8080

April 12, 1995

April 25, 1995

Matrix: Sediment

Units: 1g/Kg (ppb)

Method:
Date Extracted:
Date Analyzed:

Client Sample ID: HUM95PSD0022
Client Site ID: EK3
ToxScan Lab ID: 12046-56

Analvte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4’-DDT
Dieldrin
Endosulfan I

Endosulfan II
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND
ND
ND

Detection
Limit

1.5
1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5
1.5

L5
7.5
1.5
1.5
7.5
23

15
15
15
15
15

Sample
Value

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ToxScan Number: T-12046

Dry Wt.
Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

P-32

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522  FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers : ToxScan Number: T-12046
Method: EPA 8080 : P-33
Date Extracted:  April 12, 1995

Date Analyzed:  April 25, 1995

Matrix: Sediment

Units: rg/Keg (ppb)

Client Sample ID: HUM95PSD0023

Client Site ID: FL6 Wet Wt. Dry Wt.
ToxScan Lab ID: 12046-57 Sample Detection Sample Detection
Analyte Value Limit Value - Limit
Aldrin ND 1.6 ND 2.0
alpha-BHC ND 1.6 ND 2.0
beta-BHC ND 1.6 ND 2.0
delta-BHC ND 1.6 ND 2.0
gamma-BHC (lindane) ND 1.6 ND - 2.0
alpha-Chlordane ND 1.6 ND 2.0
gamma-Chlordane ND 1.6 - ND 2.0
"~ 4,4-DDD ND 1.6 ND 2.0
4,4’-DDE ND 1.6 ND 2.0
4,4’-DDT ' ND 1.6 ND 2.0
Dieldrin ND 1.6 ND 2.0
Endosulfan I ND 1.6 ND 2.0
Endosulfan II ND 1.6 ND 20
Endosulfan sulfate ND 8.0 ND 10
Endrin ND 1.6 ND 2.0
Heptachlor ND 1.6 ND 2.0
Heptachlor epoxide : ND 8.0 ND 10. -
Toxaphene ND 24 ND 30
PCBs:
PCB 1242 ND 16 ND 20
PCB 1248 ND 16 ND 20
PCB 1254 ND 16 ND 20
PCB 1260 ND 16 ND 20

TOTAL PCBs ND 16 ND 20

ND = None Detected

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers

Method: EPA 8080
Date Extracted:  April 12, 1995
Date Analyzed:  April 25, 1995
Matrix: Sediment

Units: prg/Kg (ppb)

Client Sample ID: HUM95PSD0023 REP.

Client Site ID: FL6
ToxScan Lab ID: 12046-57

Analyte

Aldrin

alpha-BHC

beta-BHC

delta-BHC
gamma-BHC (lindane)
alpha-Chlordane

gamma-Chlordane
4,4’-DDD
4,4’-DDE
4,4’-DDT
Dieldrin
Endosulfan I

Endosulfan 1I
Endosulfan sulfate
Endrin
Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260
TOTAL PCBs

ND = None Detected

Sample
Value

ND
ND
ND
ND
ND
ND

ND

Detection
Limit

1.6
1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.6
1.6
1.6

1.6
8.0
1.6
1.6
8.0
24

16
16
16
16
16

Sample
- Value

ToxScan Number: T-1

Dry Wt.

Detection
Limit

2.0
2.0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0
2.0

2.0
10
2.0
2.0
10
30

20
20
20
20
20

2046
P-34

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA 8080 P-35
Date Extracted:  April 12, 1995 S

Date Analyzed:  April 25, 1995

Matrix: Sediment

QA/QC REPORT: Matrix Spike Summary
QA/QC on sample 12046-57

QC LIMITS

Compound ’% RECMS % RECMSD %RPD % REC % RPD
Lindane o 80 78 3 46-127 50
Heptachlor 68 71 4 35-130 31
Aldrin 81 79 3 34-132 43
Dieldrin 96 84 13 31-134 38
Endrin 115 | 101 13 42-139 43
DDT 102 - 96 6 23-134 50

MS = Matrix Spike
MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 ¢ FAX (408) 724-3188




Client:
Method:

Date Extracted:
Date Analyzed:

Matrix:

QA/QC REPORT: Matrix Spike Summary

San Francisco Army Corps of Engineers

EPA 8080
April 12, 1995
April 23, 1995
Sediment

QA/QC on sample 12046-43

Compound

Lindane
Heptachlor
Aldrin
Dieldrin
Endrin

DDT

% REC MS

85

66

85

97

114

104

MS = Matrix Spike

MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference

ToxScan Number: T-12046

QC LIMITS
% REC MSD "% REC  %RPD
81 46-127 50
112 35-130 31
85 34-132 43
98 31-134 38
125 42-139 43
104 23-134 50

P-36
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Client: San Francisco Army Corps of Engineers ~ ToxScan Number: T-12046
Method: EPA 8080 : P-37
Date Extracted:  April 11, 1995

Date Analyzed:  April 24, 1995

Matrix: Sediment

QA/QC REPORT: Laboratory Control Sample Summary

QC LIMITS
Compound % REC LCS % REC
Lindane 76 46-127
Heptachlor 64 35-130
Aldrin | 78 © o 34-132
Dieldrin 80 31-134
Endrin 87 42-139

DDT 91 23-134

LCS = Laboratory Control Sample

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: San Francisco Army Corps of Engineers ToxScan Number: T-12046
Method: EPA 8080 P-38
Date Extracted:  April 11, 1995

Date Analyzed:  April 24, 1995

Matrix: Sediment

QA/QC REPORT: Laboratory Control Sample Summary

QC LIMITS
Compound % REC LCS % REC
Lindane 103 46-127
Heptachlor . 63 35-130
Aldrin 90 34-132
Dieldrin ‘ 92 31-134
Endrin 92 42-139
DDT 105 23-134

LCS = Laboratory Control Sample

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

San Francisco Army Corps of Engineers

EPA 8080
April 11-12, 1995
April 23-25, 1995
Sediment

QA/QC REPORT: Surrogate Recoveries (%)

Sample ID

HUMO95SED0001
HUMO95SED0002
HUMS95SED0003
HUMO9S5SED0004
HUMO95SED0005
HUMO95SED0006
HUM95SED0007
HUMO9S5SEDO0008
HUMO9S5SEDO0009
HUMO95SED0010
HUM95PSD0006
HUM95PSD0007
HUMB95PSD0008
HUMO95PSD0009

HUM95PSD0009 Rep.

HUMO95PSD0010
HUM95PSD0011
HUMO95SEDO0011
HUMS95SED0012
HUMO95SEDO0013
HUMO95SEDO0014
HUMO9S5SEDO015
HUMBO9S5SEDO0016
HUMO9S5SED0017
HUMS95SED0018
HUMO9S5SED0019
HUMO95PSD0018
HUMO95PSD0020
HUM95PSD0021
HUM95PSD0022
HUM95PSD0023

HUMO95PSD0023 Rep.
Method Blank(04/11/95)
Method Blank(04/12/95)

QC Limits = 50-150

Tetrachloro-m-xvylene

100
123
93
140
132
113
66
87
120
111
98
121
98
78
91
89
88
133
85
84
96
137
129
81
105
87
111
141
80
106
117
95
77
81

ToxScan Number: T-12046

Decachlorobiphenyl

87
88
103
90
85
91
90
89
102
91
96
94
100
85
100
93
97
94
91
93
87
95
89
92
93
94
98
101
89
95
102
98
89
91

P-39

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188




Client:

Method:

Date Extracted:
Date Analyzed:
Matrix:

Units:

QA/QC REPORT:

Value
Element Found
Pesticides
Aldrin 124
beta-BHC 324
gamma-BHC (Lindane) 121
4,4-DDD 196
4,4-DDE 239
Dieldrin 60
Endrin 136
Heptachlor 234
delta-BHC 274
Heptachlor epoxide 207
alpha - Chlordane 138

SRM = Environmental Resource Associates Lot #330

San Francisco Army Corps of Engineers

EPA 8080
April 11, 1995
April 22, 1995
Sediment

ng/Kg (ppb)

SRM Recoveries

Certified
Value

196
361
142
151
275
87.6
211
324
306
245
173

ToxScan Number: T-12046
P-40

Advisory
Range

105-221
172-415
65.5-153
72.5-181
157-327
41.9-104
108-262
179-363
207-373
85.8-306
69.4-199

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 ‘ - Page SV-1
Date Extracted: 04/12/95
Date Analyzed: 04/24/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SED0001 -
Station ID: RF
ToxScan Lab ID: 12046-16
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte v Value Limit Value Limit
Naphthalene 17 7.5 27 12
2-Methylnaphthalene : 44 75 71 12
2-Chloronaphthalene ND . 1.5 ND 12
Acenaphthylene ND 7.5 ND 12 -
Acenaphthene ND 75 ND 12
Fluorene 15 7.5 24 12
Phenanthrene 70 7.5 110 12
Anthracene ‘ ND 7.5 ND 12
Total LPAHs 150 75 230 12
Fluoranthene » 22 1.5 35 12
Pyrene 22 7.5 35 12
Benzo(a)anthracene 938 7.5 16 12
Chrysene 22 75 35 : 12
Benzo(b)fluoranthene 14 7.5 23 12
Benzo(k)fluoranthene ND 7.5 ND 12
Benzo(a)pyrene ND 7.5 ND 12
Indeno(1,2,3-cd)pyrene ND 10 ND 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene 12 10 19 16
Total HPAHs 100 7.5-10 160 12-16
Total PAHs 250 7.5-10 390 12-16
Total phthalate esters _ 230 7.5 370 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 s (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-2
Date Extracted: 04/12/95
Date Analyzed: 04/24/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95SED0002
Station ID: DISCRETE SAM 6-A
ToxScan Lab ID:  12046-17
Wet Weight Dry Weight

, Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 75 ND 10
2-Methylnaphthalene ND 7.5 ND 10
2-Chloronaphthalene ND 7.5 ND 10
Acenaphthylene ND 15 ND 10
Acenaphthene ND 75 ND 10
Fluorene ND 7.5 ND 10
Phenanthrene 18 75 25 10
Anthracene , ND 7.5 ND 10
Total LPAHs 18 75 25 10
Fluoranthene 7.7 15 11 10
Pyrene 89 7.5 12 10
Benzo(a)anthracene ND 7.5 ND 10
Chrysene ND 75 ND 10
Benzo(b)fluoranthene 7.8 1.5 11 10
Benzo(k)fluoranthene ND 7.5 ND 10
Benzo(a)pyrene ND 75 ND 10
Indeno(1,2,3-cd)pyrene ND 10 ND 14
Dibenzo(a,h)anthracene ND 10 : ND 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs ’ 24 7.5-10 34 10-14
Total PAHs 42 7.5-10 59 10-14
Total phthalate esters _ 120 75 160 10

~ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188



Client: SF Amy Corps of Engineers : ToxScan Number: T-12046
Method: '~ Modified EPA Method 8270 ' IR Page SV-3
Date Extracted: 04/26/95 . '

Date Analyzed: 04/28/95

Matrix: Sediment
Units: ug/Kg (ppb) m
Client Sample ID:  HUM95SED0002 (2nd Extraction) i
Station ID: DISCRETE SAM 6-A
ToxScan Lab ID: 12046-17 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 8.9 15 12 10
2-Methylnaphthalene 98 1.5 13 10
2-Chloronaphthalene ND 1.5 ND 10
Acenaphthylene ND 15 ND 10
Acenaphthene ND 1.5 ND 10
Fluorene ND 75 ND 10
Phenanthrene 20 75 27 10
Anthracene ND 75 ND 10
Total LPAHs 39 7.5 52 10
Fluoranthene 16 75 22 10
Pyrene 16 75 ' 22 10
Benzo(a)anthracene ND 1.5 ND 10
Chrysene ND 8.0 * ND 1 *
Benzo(b)fluoranthene ND 7.5 ND 10 -
Benzo(k)fluoranthene ND 75 ND - 10
Benzo(a)pyrene ND 15 ND 10
Indeno(1,2,3-cd)pyrene ND - 10 ND - 14
Dibenzo(a,h)anthracene ND 10 ND 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs 32 7.5-10 * 44 10-14 *
Total PAHs 71 75-10 * 96 10-14 *
Total phthalate esters 160 1.5 210 10

ND = Not Detected

* Reporting limit raised due to matrix interference
LPAH = Low Molecular Weight PAH

HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-4
Date Extracted: 04/12/95
Date Analyzed: 04/24/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95SED0003
Station ID: DISCRETE SAM 6-B
ToxScan Lab ID: 12046-18
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit . Value Limit
Naphthalene ND 75 ND 11
2-Methylnaphthalene ND 75 ND 11
2-Chloronaphthalene ND 75 ND 11 =
Acenaphthylene ND 7.5 ND 11
Acenaphthene ND 75 ND 11
Fluorene ND 7.5 ND 11
Phenanthrene 25 7.5 36 11
Anthracene ND 7.5 ' ND 11
Total LPAHs 25 1.5 36 i1
Fluoranthene 26 75 37 11
Pyrene 32 75 46 11
Benzo(a)anthracene ND 7.5 ND 11
Chrysene 9.2 75 13 11
Benzo(b)fluoranthene 83 7.5 12 11
Benzo(k)fluoranthene ND 75 ND 11
Benzo(a)pyrene ND 75 ND 11
Indeno(1,2,3-cd)pyrene ND 10 ND : 14
Dibenzo(a,h)anthracene ND 10 ND 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs 76 7.5-10 110 11-14
Total PAHs - 100 7.5-10 150 11-14
Total phthalate esters ) 140 75 200 11

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-5
Date Extracted: 04/26/95 :

Date Analyzed: 04/28/95

Matrix: Sediment :
Units: ug/Kg (ppb) : 7
Client Sample ID: HUMO9SSEDO0003 (2nd Extraction) |
Station ID: DISCRETE SAM 6-B
ToxScan Lab ID: 12046-18 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene o 14 75 : 20 11 -
2-Methylnaphthalene 12 75 17 11
2-Chloronaphthalene ND 7.5 ND <11
Acenaphthylene ND 75 ND 11
Acenaphthene 16 15 23 11
Fluorene 20 75 29 11
Phenanthrene 160 75 230 11
Anthracene 37 7.5 53 11
Total LPAHs 260 75 370 11
Fluoranthene 170 75 240 11
Pyrene 240 7.5 340 11
Benzo(a)anthracene ~ 110 7.5 160 11
Chrysene 140 7.5 200 11
Benzo(b)fluoranthene 65 7.5 93 11
Benzo(k)fluoranthene 70 7.5 100 11
Benzo(a)pyrene 110 75 160 11
Indeno(1,2,3-cd)pyrene 41 10 59 14
Dibenzo(a,h)anthracene 21 10 - 30 14
Benzo(g,h,i)perylenc 50 10 71 14
Total HPAHs 1000 7.5-10 1500 1i-14
Total PAHs 1300 7.5-10 1900 11-14
Total phthalate esters , 170 7.5 240 11

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way « Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 ; Page SV-6
Date Extracted: 04/12/95 :

Date Analyzed: 04/24/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95SED0004
Station ID: DISCRETE SAM 6-C
ToxScan Lab ID:  12046-19
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 1.5 ND 10
2-Methylnaphthalene ND 75 ND 10
2-Chloronaphthalene ND 75 ND 10
Acenaphthylene ND 15 : ND 10 -
Acenaphthene ND _ 7.5 ND 10
Fluorene ND 7.5 ND 10
Phenanthrene 15 75 21 10
Anthracene ND 7.5 ND 10
Total LPAHs 15 7.5 21 10
Fluoranthene 15 7.5 21 10
Pyrene 16 1.5 22 10
Benzo(a)anthracene ; ND 7.5 ND - 10
Chrysene ND - 175 ND 10
Benzo(b)fluoranthene ND 7.5 ND 10
Benzo(k)fluoranthene ND 75 ND 10
Benzo(a)pyrene ND 7.5 ND 10
Indeno(1,2,3-cd)pyrene ND 10 ND 14
Dibenzo(a,h)anthracene ND 10 ND 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs 31 7.5-10 43 10-14
Total PAHs 46 7.5-10 64 10-14
Total phthalate esters _ 95 75 130 10

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404  (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers : - ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-7
Date Extracted: 04/26/95.
Date Analyzed: 04/28/95
Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMBO9S5SED0004 (2nd Extraction)
Station ID: DISCRETE SAM 6-C
ToxScan Lab ID: 12046-19 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 7.5 ND 10
2-Methylnaphthalene 7.8 75 11 10
2-Chloronaphthalene ND 75 ND 10
Acenaphthylene ND 75 ND 10
Acenaphthene : ND 1.5 ND 10
Fluorene ND 75 ND 10
Phenanthrene 11 7.5 15 10
Anthracene ND 75 ND 10
Total LPAHs 19 75 26 10
Fluoranthene 89 75 12 10
Pyrene 11 7.5 15 10
Benzo(a)anthracene ND 7.5 ND 10
Chrysene ND 75 ND 10
Benzo(b)fluoranthene ND 7.5 ND 10
Benzo(k)fluoranthene ND 7.5 ND 10
Benzo(a)pyrene ND 7.5 : ND 10
Indeno(1,2,3-cd)pyrene ND 10 ND 14
Dibenzo(a,h)anthracene ND 10 ND 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs 20 7.5-10 27 10-14
Total PAHs 39 7.5-10 53 10-14
Total phthalate esters 170 7.5 230 ' 10

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way « Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 ' Page SV-8
Date Extracted: 04/12/95
Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SED0005
Station ID: COMP #1
ToxScan Lab ID:  12046-20
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 7.5 : ND 11
2-Methylnaphthalene ND 15 ND 11
2-Chloronaphthalene ND 75 ND 11
Accnaphthylene ND 7.5 ND 11 -
Acenaphthene , ND 75 ND 11
Fluorene ND 75 ND 11
Phenanthrene ' 22 7.5 31 11
Anthracene ND 7.5 ND 11
Total LPAHs 22 7.5 31 11
Fluoranthene 18 75 25 11
Pyrene 25 7.5 ' 35 11
Benzo(a)anthracene ND 75 ND 11
Chrysene ND 7.5 ND 11
Benzo(b)fluoranthene ND 75 ND 11
Benzo(k)fluoranthene ND 75 ND C11
Benzo(a)pyrene ND 7.5 ND 11
Indeno(1,2,3-cd)pyrene ND - 10 ND 14
Dibenzo(a,h)anthracene ND 10 ND 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs 43 7.5-10 60 11-14
Total PAHs 65 7.5-10 91 11-14
Total phthalate esters ‘ 160 75 220 11

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 ¢ FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number:; T-12046
Method: - Modified EPA Method 8270 S Page SV-9
Date Extracted: 04/26/95
Date Analyzed: 04/28/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMBO95SEDO0005 (2nd Extraction)
Station ID: COMP #1
ToxScan Lab ID: 12046-20 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value . Limit Value Limit
Naphthalene 9.1 75 13 11
2-Methylnaphthalene : 99 75 14 11
2-Chloronaphthalene ND 75 ND - 11
Acenaphthylene ND 15 ND 11
Acenaphthene ' ND 75 : ND 11
Fluorene ND 75 ND 11
Phenanthrene 17 7.5 24 11
Anthracene ND 1.5 ND 11
Total LPAHs 36 75 51 11
Fluoranthene 14 15 ' 20 11
Pyrene 18 15 25 11
Benzo(a)anthracene ND 7.5 : ND 11
Chrysene ‘ ND 7.5 ND 11
Benzo(b)fluoranthene ND 7.5 ND 11
Benzo(k)fluoranthene : ND 7.5 ND 11
Benzo(a)pyrene ND 1.5 ND 11
Indeno(1,2,3-cd)pyrene ND 10 ND 14
Dibenzo(a,h)anthracene ' ND 10 ND i4
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs 32 7.5-10 : 45 11-14
Total PAHs 68 7.5-10 96 11-14
Total phthalate esters ’ 140 1.5 200 11

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville; CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188




Client: SF Amy Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-10
Date Extracted: 04/12/95
Date Analyzed: -~ 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95SED0006
Station ID: FL 4
ToxScan Lab ID: 12046-21
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 9.1 7.5 . 14 12
2-Methylnaphthalene 36 75 56 12
2-Chloronaphthalene ND 715 ND 12
Acenaphthylene ; ND 75 ND 12
Acenaphthene ND 75 ND 12
Fluorene 16 75 25 12
Phenanthrene 63 75 98 12
Anthracene ND 75 ND 12
Total LPAHs 120 7.5 190 12
Fluoranthene 78 75 12 12
Pyrene 10 75 16 12
Benzo(a)anthracene ND 75 ND 12
Chrysene 15 1.5 23 12
Benzo(b)fluoranthene 9.5 7.5 15 12
Benzo(k)fluoranthene ND 7.5 ND 12
Benzo(a)pyrene ND 7.5 ND 12.
Indeno(1,2,3-cd)pyrene ND 10 ND ‘ 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene ND 10 ND 16
Total HPAHs 42 7.5-10 66 12-16
Total PAHs 160 7.5-10 260 . 12-16
Total phthalate esters _ 240 1.5 370 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client: - SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-11
Date Extracted: 04/26/95
Date Analyzed: 04/28/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMB95SED0006 (2nd Extraction)
Station ID: FL 4
ToxScan Lab ID: 12046-21 (2nd Extraction)
Wet Weight Dry Weight
Sample Reporting Sample Reporting

Analyte Value Limit Value Limit
Naphthalene 24 15 38 12

" 2-Methylnaphthalene 58 1.5 91 12
2-Chloronaphthalene ND 75 ND - 12
Acenaphthylene ND 7.5 , ND 12
Acenaphthene ND 7.5 ND 12
Fluorene 14 7.5 22 12
Phenanthrene ' 51 7.5 80 12
Anthracene ND 75 ND 12
Total LPAHs 150 75 230 12
Fluoranthene ND 75 ND 12
Pyrene 8.8 75 14 12
Benzo(a)anthracene ' ND 7.5 ND 12
Chrysene 12 7.5 19 12
Benzo(b)fluoranthene 8.3 75 13 12
Benzo(k)fluoranthene ND 75 ND 12
Benzo(a)pyrene ND 7.5 , ND 12
Indeno(1,2,3-cd)pyrene ND ' 10 ND 16
Dibenzo(a,h)anthracene ND 10 : ND 16
Benzo(g,h,i)perylene ND 10 ND 16
Total HPAHs 29 7.5-10 46 12-16
Total PAHs 180 7.5-10 280 12-16
Total phthalate esters 510 7.5 800 12

~ ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188




Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-12
Date Extracted: 04/12/95.

Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95SEDO0007
Station ID: FL-1
ToxScan Lab ID: 12046-22
Wet Weight Dry Weight
Sample Reporting’ Sample Reporting

Analyte Value Limit Value Limit
Naphthalene 1515 26 13
2-Methylnaphthalene 39 1.5 68 13
2-Chloronaphthalene ND 1.5 ND 13
Acenaphthylene ND 15 ND 13
Acenaphthene ND , 75 ND 13
Fluorene 14 75 25 13
Phenanthrene 52 7.5 91 13
Anthracene ND 7.5 ND 13
Total LPAHs 120 75 210 13
Fluoranthene 23 75 40 13
Pyrene , 23 7.5 40 13
Benzo(a)anthracene ND 7.5 ND 13
Chrysene 17 75 30 13

_ Benzo(b)fluoranthene 12 7.5 21 13
Benzo(k)fluoranthene ND 7.5 ND 13
Benzo(a)pyrene ND 7.5 ND 13
Indeno(1,2,3-cd)pyrene ND 10 ND 18
Dibenzo(a,h)anthracene ND 10 ND 18
Benzo(g,h,i)perylene ND 12 * ND 21 *
Total HPAHs 75 75-12 * 130 13-21 *
Total PAHs 200 75-12 * 340 1321 *
Total phthalate esters 160 15 : 280 13

ND = Not Detected

* Reporting limit raised due to matrix interference
LPAH = Low Molecular Weight PAH

HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404  (408) 724-4522 * FAX (408) 724-3188



Client: - SF Army Corps of Engineers ; ToxScan Number: T-12046
Method: : Modified EPA Method 8270 ‘ Page SV-13
Date Extracted: 04/12/95 -

Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95SEDO0008
Station ID: FL-2
ToxScan Lab ID:  12046-23
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene _ ' 10 7.5 18 13
2-Methylnaphthalene 30 7.5 54 13
2-Chloronaphthalene ND 75 ND 13
Acenaphthylene ND 7.5 ' ND 13
Acenaphthene ND 15 ND 13
Fluorene 14 75 25 13
Phenanthrene 48 75 86 13
Anthracene ND 75 ND 13
Total LPAHs ‘ 100 : 75 180 13
Fluoranthene 23 ' 7.5 41 13
Pyrene 24 7.5 43 13
Benzo(a)anthracene 8.5 7.5 ’ 15 13
Chrysene 18 75 32 13
Benzo(b)fluoranthene 11 7.5 20 13
Benzo(k)fluoranthene ND 7.5 ND 13
Benzo(a)pyrene ND 7.5 ND 13
Indeno(1,2,3-cd)pyrene ND 10 ND 18
Dibenzo(a,h)anthracene ND 10 ND .18
Benzo(g,h,i)perylene ND 10 ND : 18
Total HPAHs : 85 7.5-10 150 13-18
Total PAHs 190 7.5-10 330 13-18
Total phthalate esters . 99 75 180 13

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188




Client: - SF Amy Corps of Engineers ToxScan Number: T-12046
Method: ; Modified EPA Method 8270 ; Page SV-14
Date Extracted: 04/26/95 ‘ :
Date Analyzed: 04/28/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUMO95SED0008 (2nd Extraction)
Station ID: FL 2
ToxScan Lab ID: 12046-23 (2nd Extraction)
Wet Weight Dry Weight
Sample Reporting Sample Reporting

Analyte Value . Limt Value Limit
Naphthalene 17 75 30 13
2-Methylnaphthalene 36 75 64 13
2-Chloronaphthalene ND 7.5 ND 13
Acenaphthylene ND 75 ND 13

- Acenaphthene ND 15 ND 13
Fluorene ; 13 75 23 13
Phenanthrene 47 7.5 84 13
Anthracene ND 7.5 ND 13
Total LPAHs 110 75 200 13
Fluoranthene 24 7.5 43 13
Pyrene 24 75 43 13
Benzo(a)anthracene 8.1 7.5 14 13
Chrysene 18 7.5 32 13
Benzo(b)fluoranthene 12 7.5 21 ; 13
Benzo(k)fluoranthene ND 7.5 ND 13
Benzo(a)pyrene ND 75 ND 13
Indeno(1,2,3-cd)pyrene ND 10 ND 18
Dibenzo(a,h)anthracene ND 10 ND 18
Benzo(g,h,i)perylene ND 10 ND 18
Total HPAHs 86 7.5-10 150 13-18
Total PAHs 200 7.5-10 350 13-18
Total phthalate esters , 230 7.5 420 13

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 ¢ (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers
Method: Modified EPA Method 8270
Date Extracted: 04/12/95
Date Analyzed: 04/25/95
Matrix; Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUMO9S5SED0009
Station ID: FL-3
ToxScan Lab ID: 12046-24
Wet Weight

: Sample Reporting
Analyte Value Limit
Naphthalene ND 75
2-Methylnaphthalene 16 75
2-Chloronaphthalene ND 75
Acenaphthylene ND 7.5
Acenaphthene ND 75
Fluorene 14 7.5
Phenanthrene 52 7.5
Anthracene ND 7.5
Total LPAHs 82 75
Fluoranthene 26 7.5
Pyrene 22 7.5
Benzo(a)anthracene 9.9 7.5
Chrysene 18 75
Benzo(b)fluoranthene 13 7.5
Benzo(k)fluoranthene ND 7.5
Benzo(a)pyrene ND 7.5
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 12
Total HPAHs 89 7.5-12
Total PAHs 170 7.5-12
Total phthalate esters 150 75

ND = Not Detected

* Reporting limit raised due to matrix interference
LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

¥

*

ToxScan Number: T-12046

Page SV-15
Dry Weight

Sample Reporting
Value Limit
ND 14

31 14

ND 14

ND 14
ND 14

27 14

100 14

ND 14

160 14

50 14

42 14

19 14

35 14

25 14
ND 14

ND 14

ND 19

ND 19

ND 23+
170 14-23 *
330 1423 *
300 14

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 * FAX (408) 724-3188




Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-16
Date Extracted: 04/26/95
Date Analyzed: 04/29/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95SEDO0009 (2nd Extraction)
Station ID: FL 3
ToxScan Lab ID: 12046-24 (2nd Extraction)
Wet Weight Dry Weight

: Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 15 7.5 29 14
2-Methylnaphthalene 35 75 67 - 14
2-Chloronaphthalene ND 75 ND 14
Acenaphthylene ND 1.5 ND 14
Acenaphthene ND 75 ND 14
Fluorene 12 7.5 23 14
Phenanthrene 40 7.5 77 14
Anthracene ND 75 ND 14
Total LPAHs 100 75 200 14
Fluoranthene 15 7.5 29 14
Pyrene 16 1.5 31 14
Benzo(a)anthracene ND 7.5 ND 14
Chrysene 11 75 21 14
Benzo(b)fluoranthene 9.6 7.5 18 , 14
Benzo(k)fluoranthene ND 7.5 ND 14
Benzo(a)pyrene ND 75 ND 14
Indeno(1,2,3-cd)pyrene ND 10 ND : 19
Dibenzo(a,h)anthracene ND 10 ND 19
Benzo(g,h,i)perylene ND 10 ND 19
Total HPAHs 52 7.5-10 99 14-19
Total PAHs 150 7.5-10 300 14-19
Total phthalate esters _ 270 7.5 520 14

~ ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: ' SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 ' Page SV-17
Date Extracted: 04/12/95 "

Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SED0010
Station ID: COMP #4
ToxScan Lab ID:  12046-25
Wet Weight Dry Weight

B Sample Reporting Sample Reporting
Analyte Value Limit A Value Limit
Naphthalene 18 7.5 32 13
2-Methylnaphthalene 44 7.5 77 13
2-Chloronaphthalene ND 7.5 ND 13
Acenaphthylene ~ ND 75 ND 13
Acenaphthene ND 75 ND 13
Fluorene 16 7.5 28 13
Phenanthrene 58 75 100 13
Anthracene ND 75 ' ND 13
Total LPAHs 140 75 240 13
Fluoranthene 27 75 47 13
Pyrene 26 75 ' 46 13
Benzo(a)anthracene 9.0 7.5 16 - 13
Chrysene . 19 75 33 13
Benzo(b)fluoranthene 14 75 25 13
Benzo(k)fluoranthene ND 7.5 ND 13
Benzo(a)pyrene 8.9 15 ' 16 13
Indeno(1,2,3-cd)pyrene ND - 10 ND 18
Dibenzo(a,h)anthracene ND 10 ND 18
Benzo(g,h,i)perylene 13 10 ‘ 23 18
Total HPAHs 120 7.5-10 210 13-18
Total PAHs 260 7.5-10 450 13-18
Total phthalate esters , 730 7.5 1300 13

ND = Not Detected

LPAH = Low Molecular Weight PAH }
HPAH = High Molecular Weight PAH -

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 * FAX (408) 724-3188




Client: - SF Amy Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-18
Date Extracted: 04/12/95
Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMB95SED0011
Station ID: EK 8
ToxScan Lab ID: 12046-26
Wet Weight ‘ Dry Weight

Sample. - Reporting Sample Reporting
Analyte ' Value Limit Value Limit
Naphthalene ND 7.5 ‘ ND 12
2-Methylnaphthalene 18 15 29 12
2-Chloronaphthalene ND 75 ND 12
Acenaphthylene ND 75 ND 12
Acenaphthene ND 7.5 ND 12
Fluorene 15 7.5 24 12
Phenanthrene 62 75 100 12
Anthracene ND 75 ND 12
Total LPAHs 95 75 150 12
Fluoranthene 38 7.5 61 12
Pyrene 36 7.5 58 12
Benzo(a)anthracene 96 7.5 15 12
Chrysene ’ 23 7.5 37 12
Benzo(b)fluoranthene 18 7.5 29 . 12
Benzo(k)fluoranthene ND 75 ND 12 :
Benzo(a)pyrene ND 10 * ND 16 *
Indeno(1,2,3-cd)pyrene ND 10 ND 16 .
Dibenzo(a,h)anthracene ND 10 : ND 16
Benzo(g,h,i)perylene 17 10 27 16
Total HPAHs 140 75-10 * 230 12-16 *
Total PAHs ~ 240 75-10 * 380 12-16  *
Total phthalate esters - 220 7.5 360 12

ND = Not Detected

* Reporting limit raised due to matrix interference
LPAH = Low Molecular Weight PAH

HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 ' Page SV-19
Date Extracted: 04/26/95
Date Analyzed: 04/30/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SEDO0011 (2nd Extraction)
Station ID: EK 8
ToxScan Lab ID: 12046-26 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 19 75 » 31 12
2-Methylnaphthalene 36 7.5 58 12
2-Chloronaphthalene ND 7.5 ND 12
Acenaphthylene ND 15 ND 12
Acenaphthene ND 75 ND 12
Fluorene 13 1.5 21 12
Phenanthrene ‘ 43 7.5 69 12
Anthracene ND 75 ND 12
Total LPAHs : 110 75 180 12
Fluoranthene ‘ 27 75 44 12
Pyrene ' 27 7.5 44 12
Benzo(a)anthracene ND 7.5 ND 12
Chrysene 16 75 26 12
Benzo(b)fluoranthene 12 7.5 19 12
Benzo(k)fluoranthene ND 7.5 ND 12
Benzo(a)pyrene ND 75 ND 12
Indeno(1,2,3-cd)pyrene ND 10 ND © 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene 10 10 16 - 16
Total HPAHs : 92 7.5-10 150 12-16
Total PAHs 200 7.5-10 330 12-16
Total phthalate esters _ 280 75 440 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404.+/(408) 724-4522 « FAX (408) 724-3188




Client: SF Army Corps of Engineers ToxScan Number: T-12046 .
Method: Modified EPA Method 8270 Page SV-20
Date Extracted: 04/12/95 o

Date Analyzed: 04/26/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95SED0012
Station ID: EK 7
ToxScan Lab ID: 12046-27
Wet Weight Dry Weight

Sample Reporting : Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 21 15 33 12
2-Methylnaphthalene , 36 7.5 57 12
2-Chloronaphthalene ND 75 ND 12
Acenaphthylene ND 75 ND 12 -
Acenaphthene ND 7.5 ND 12
Fluorene i8 75 29 12
Phenanthrene 66 15 100 12
Anthracene ND 7.5 ND 12
Total LPAHs 140 1.5 220 12
Fluoranthene 49 7.5 78 12
Pyrene 45 1.5 71 12
Benzo(a)anthracene 13 7.5 21 12
Chrysene 23 1.5 37 12
Benzo(b)fluoranthene 18 7.5 29 12
Benzo(k)fluoranthene 8.8 7.5 14 12
Benzo(a)pyrene 12 75 19 12
Indeno(1,2,3-cd)pyrene ND 10 ND 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene 17 10 27 16
Total HPAHs 190 7.5-10 300 12-16
Total PAHs 330 7.5-10 520 12-16
Total phthalate esters ‘ 230 75 370 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers .. ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-21
Date Extracted: 04/26/95.
Date Analyzed: 04/30/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMBO95SED0012 (2nd Extraction)
Station ID: EK 7
ToxScan Lab ID: 12046-27 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte - ‘ Value Limit Value Limit
Naphthalene 20 75 32 12
2-Methylnaphthalene 40 7.5 63 12
2-Chloronaphthalene ND 7.5 ND ' 12
Acenaphthylene ND 75 ND 12
Acenaphthene ND 1.5 ND 12
Fluorene 15 7.5 24 12
Phenanthrene 50 7.5 , 79 12
Anthracene ND 7.5 ND 12
Total LPAHs 130 7.5 200 12
Fluoranthene 36 75 57 12
Pyrene 33 75 52 12
Benzo(a)anthracene ‘ 11 75 17 12
Chrysene 19 75 30 12
Benzo(b)fluoranthene 16 7.5 25 12
Benzo(k)fluoranthene ND 7.5 ND 12
Benzo(a)pyrene 9.0 75 14 12
Indeno(1,2,3-cd)pyrene ND 10 ND 16
Dibenzo(a,h)anthracene ND 10 ‘ ND 16
Benzo(g,h,i)perylene 13 10 21 16
Total HPAHs 140 7.5-10 220 12-16
Total PAHs 270 7.5-10 420 12-16
Total phthalate esters , 300 75 ' 480 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188




Client: : SF Army Corps of Engineers ' ToxScan Number: T-12046
Method: Modified EPA Method 8270 ' Page SV-22
Date Extracted: 04/12/95 ;
Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SED0013
Station ID: EK 6
ToxScan Lab D:  12046-28
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 24 15 39 12
2-Methylnaphthalene 41 1.5 67 12
2-Chloronaphthalene ND 1.5 ND 12
Acenaphthylene ND 75 ND 12
Acenaphthene ND 75 ND 12
Fluorene 18 7.5 30 12
Phenanthrene 61 15 100 12
Anthracene ND 1.5 ND 12
Total LPAHs 140 75 240 12
Fluoranthene 42 7.5 69 12
Pyrene 42 75 ‘ 69 12
Benzo(a)anthracene 11 715 18 12
Chrysene 23 7.5 38 12
Benzo(b)fluoranthene 19 1.5 31 12
Benzo(k)fluoranthene 9.0 7.5 15 12
Benzo(a)pyrene 11 15 18 12
Indeno(1,2,3-cd)pyrene ND - 10 ND 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene : 17 10 28 16
Total HPAHSs 170 7.5-10 290 12-16. -
Total PAHSs 310 7.5-10 530 12-16
Total phthalate esters _ 160 1.5 260 12

- ND =Not Detected

" LPAH = Low Molecular Weight PAH
' HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * watsonville, CA 95076-2404 * (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 : Page SV-23
Date Extracted: 04/12/95 ‘ :

Date Analyzed: 04/25/95 - 04/26/95

Matrix: Sediment
Units: - ug/Kg (ppb)
Client Sample ID: HUM95SED0014
Station ID: EK 5
ToxScan Lab ID: 12046-29
Wet Weight Dry Weight
Sample Reporting Sample Reporting

Analyte Value = Limit Value Limit
Naphthalene ND 75 ND 13
2-Methylnaphthalene 15 75 26 13
2-Chloronaphthalene ND 75 ND 13
Acenaphthylene ND 75 ND 13

- Acenaphthene ’ 8.1 15 14 13
Fluorene ' 21 7.5 37 13
Phenanthrene ' 92 75 160 13
Anthracene 15 7.5 26 13
Total LPAHs 150 75 260 13
Fluoranthene ’ 83 7.5 150 13
Pyrene ' 62 75 110 13
Benzo(a)anthracene 34 7.5 60 13
Chrysene 56 75 98 13
Benzo(b)fluoranthene 33 7.5 58 13
Benzo(k)fluoranthene 21 7.5 37 13
Benzo(a)pyrene 25 15 ' 44 13
Indeno(1,2,3-cd)pyrene 15 10 26 18
Dibenzo(a,h)anthracene ND 10 ND 18
Benzo(g,h,i)perylene ' 20 10 35 18
Total HPAHs 350 7.5-10 620 13-18
Total PAHs 500 7.5-10 880 13-18
Total phthalate esters ‘ 840 7.5 1400 13

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 » FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-24
Date Extracted: 04/26/95
Date Analyzed: 04/30/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SEDO0014 (2nd Extraction)
Station ID: EK S
ToxScan Lab ID: 12046-29 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 18 7.5 32 13
2-Methylnaphthalene 35 75 61 13
2-Chloronaphthalene ND 75 ND 13
Acenaphthylene ND 75 ND 13 -
Acenaphthene 83 7.5 15 13
Fluorene 17 7.5 30 13
Phenanthrene 67 75 120 13
Anthracene ND 7.5 ND 13
Total LPAHs 150 75 260 13
Fluoranthene 81 75 140 13
Pyrene 64 75 110 13
Benzo(a)anthracene 16 75 28 13
Chrysene 25 75 ' 44 13
Benzo(b)fluoranthene 20 7.5 35 13 .
Benzo(k)fluoranthene 13 7.5 23 13
Benzo(a)pyrene 13 ' 7.5 23 13
Indeno(1,2,3-cd)pyrene ND 12 * ND 21 *
Dibenzo(a,h)anthracene ND : 10 ND 18
Benzo(g,h,i)perylene - 16 10 28 18
Total HPAHs 250 75-12 * 430 1321 *
Total PAHs 400 75-12 * 690 1321 *
Total phthalate esters ‘ 160 7.5 280 13

ND = Not Detected

* Reporting limit raised due to matrix interference
LPAH = Low Molecular Weight PAH

HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers _ ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-25
Date Extracted: 04/12/95 : :

Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SEDO0015
Station ID: COMP #3
ToxScan Lab ID: 12046-30
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 15 ND 13
2-Methylnaphthalene 23 7.5 v 39 13
2-Chloronaphthalene ND 75 ND 13
Acenaphthylene ND 75 ND 13
Acenaphthene ND 7.5 ND 13
Fluorene 19 15 32 13
Phenanthrene 64 75 110 13
Anthracene ND 75 ND 13
Total LPAHs 110 15 180 13
Fluoranthene 53 75 _ 90 13
Pyrene 43 7.5 73 13
Benzo(a)anthracene 13 7.5 22 13
Chrysene 25 75 42 13
Benzo(b)fluoranthene 22 7.5 37 13
Benzo(k)fluoranthene 11 7.5 19 13
Benzo(a)pyrene 13 75 22 13
Indeno(1,2,3-cd)pyrene 11 10 19 17
Dibenzo(a,h)anthracene ND 10 ND 17
Benzo(g,h,i)perylene 18 10 31 17
Total HPAHs 210 7.5-10 360 13-17
Total PAHs 320 7.5-10 540 13-17
Total phthalate esters , 300 75 510 13

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 ‘ ’ Page SV-26
Date Extracted: 04/26/95 .
Date Analyzed: 04/30/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO9SSEDO0015 (2nd Extraction)
Station ID: COMP #3
ToxScan Lab ID: 12046-30 (2nd Extraction)
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit -
Naphthalene 22 7.5 37 13
2-Methylnaphthalene 38 15 64 13
2-Chloronaphthalene ND 75 ND 13-
Acenaphthylene ND 75 ND 13
Acenaphthene ND 75 ND 13
Fluorene 16 7.5 27 13
Phenanthrene 48 75 81 13
Anthracene ND 7.5 ND 13-
Total LPAHs : 120 7.5 210 13
Fluoranthene 37 7.5 63 13 -
Pyrene 35 7.5 59 13
Benzo(a)anthracene 9.8 7.5 17 13
Chrysene 18 75 31 13
Benzo(b)fluoranthene 14 1.5 24 13
Benzo(k)fluoranthene ND 7.5 ND 13
Benzo(a)pyrene 9.2 7.5 16 13
Indeno(1,2,3-cd)pyrene ND 10 ND 17
Dibenzo(a,h)anthracene ND 10 ND 17
Benzo(g,h,i)perylene 13 10 22 17
Total HPAHs 140 7.5-10 230 13-17
Total PAHs 260 © - 75-10 440 13-17
Total phthalate esters _ 180 7.5 300 13

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 * (408) 724-4522 » FAX (408) 724-3188



Client: . SF Amy Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-27
Date Extracted: 04/13/95
Date Analyzed: 04/21/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95SED0016
Station ID: EK 2
ToxScan Lab ID:  12046-31
Wet Weight Dry Weight
Sample Reporting Sample Reporting

Analyte Value = = Limit Value Limit
Naphthalene 2] 7.5 33 12
2-Methylnaphthalene 27 75 43 12
2-Chloronaphthalene ND 75 ND 12
Acenaphthylene ND 7.5 ND 12

- Acenaphthene ND 7.5 ND 12
Fluorene 15 75 24 12
Phenanthrene 53 7.5 84 12
Anthracene ND 75 ND 12
Total LPAHs 120 75 180 12
Fluoranthene 52 7.5 83 12
Pyrene 49 7.5 78 12
Benzo(a)anthracene 12 7.5 19 12
Chrysene 20 75 32 12
Benzo(b)fluoranthene 19 7.5 30 12
Benzo(k)fluoranthene 8.1 7.5 13 12
Benzo(a)pyrene 10 15 16 12
Indeno(1,2,3-cd)pyrene ND 10 ND 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene 14 10 22 16
Total HPAHs 180 7.5-10 290 12-16
Total PAHs 300 7.5-10 470 12-16
Total phthalate esters _ 810 15 1300 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 * (408) 724-4522 « FAX (408) 724-3188




Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-28
Date Extracted: 04/13/95 -

Date Analyzed: 04/21/95

Matrix: Sediment
Units: ug/Kg (ppb)

¢ Client Sample ID:  HUM95SEDO0017

* Station ID: EK 4
ToxScan Lab ID: 12046-32

Wet Weight Dry Weight
Sample Reporting Sample Reporting

Analyte Value Limit Value Limit
Naphthalene 30 7.5 : 48 12
2-Methylnaphthalene 33 75 : 52 12
2-Chloronaphthalene ND 7.5 ND 12
Acenaphthylene ‘ 8.2 7.5 13 12
Acenaphthene 25 7.5 40 12
Fluorene 29 1.5 46 12
Phenanthrene 190 75 300 12
Anthracene 21 7.5 33 12
Total LPAHs 340 7.5 530 12

: Fluoranthene 260 7.5 410 12
Pyrene 270 75 : 430 12
Benzo(a)anthracene 68 75 110 12
Chrysene - 96 7.5 150 12
Benzo(b)fluoranthene 98 7.5 160 12
Benzo(k)fluoranthene 71 7.5 110 12
Benzo(a)pyrene 110 75 170 12
Indeno(1,2,3-cd)pyrene 69 10 110 16
Dibenzo(a,h)anthracene 17 10 27 : 16
Benzo(g,h,i)perylene . 110 10 170 16
Total HPAHs 1200 7.5-10 1800 12-16
Total PAHs 1500 7.5-10 2300 12-16
Total phthalate esters 1000 7.5 1700 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: SF Armmy Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 : Page SV-29
Date Extracted: 04/13/95 . .
Date Analyzed: 04/21/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUMO95SEDO0018
Station ID: EK 4-A
ToxScan Lab ID: 12046-33
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit : Value Limit
Naphthalene 20 75 32 12
2-Methylnaphthalene 26 75 42 12
2-Chloronaphthalene ND 75 ND 12
Acenaphthylene ND 1.5 ND 12
Acenaphthene ND 1.5 ND 12
Fluorene 16 7.5 26 12
Phenanthrene 79 75 130 12
Anthracene 15 75 24 12
Total LPAHs 160 7.5 250 12
Fluoranthene 120 7.5 190 12
Pyrene 140 1.5 230 12
Benzo(a)anthracene 33 7.5 53 ' 12
Chrysene 44 7.5 71 12
Benzo(b)fluoranthene 42 75 : 68 12
Benzo(k)fluoranthene 24 7.5 39 12
Benzo(a)pyrene 47 75 76 12°
Indeno(1,2,3-cd)pyrene 30 10 48 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene 47 10 76 16
Total HPAHs “ 530 7.5-10 850 12-16
Total PAHs - 690 7.5-10 1100 12-16
Total phthalate esters 660 75 1100 12

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 ¢ FAX (408).724-3188



Chient: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-30
Date Extracted: 04/13/95
Date Analyzed: 04/21/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95SEDO0019
Station ID: COMP #2
ToxScan Lab ID:  12046-34
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 28 75 44 12
2-Methylnaphthalene 32 7.5 51 12
2-Chloronaphthalene ND 75 ND - 12
Acenaphthylene ND 75 ND 12
Acenaphthene 79 15 13 12
Fluorene 19 7.5 30 12
Phenanthrene 69 7.5 110 12
Anthracene 11 7.5 17 12
Total LPAHs 170 75 270 12
Fluoranthene 100 7.5 160 12
Pyrene 96 75 150 12
Benzo(a)anthracene 26 7.5 41 12
Chrysene 37 75 59 12
Benzo(b)fluoranthene 32 7.5 51 12
Benzo(k)fluoranthene 18 7.5 29 12
Benzo(a)pyrene 32 75 51 12
Indeno(1,2,3-cd)pyrene 20 10 32 16
Dibenzo(a,h)anthracene ND 10 ND 16
Benzo(g,h,i)perylene 32 10 ” 51 16
Total HPAHs 390 7.5-10 620 12-16
Total PAHs 560 7.5-10 890 12-16
Total phthalate esters 1000 7.5 1700 12

~ ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 = (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-31
Date Extracted: 04/12/95 ,

Date Analyzed: 04/26/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95PSD0006
Station ID: SAM S
ToxScan Lab ID: 12046-40
Wet Weight : Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 11 7.5 16 11
2-Methylnaphthalene 16 75 23 11
2-Chloronaphthalene ND 75 ND 11
Acenaphthylene ND 7.5 ND 11
Acenaphthene ND 75 ND 11
Fluorene 7.5 1.5 11 11
Phenanthrene 26 7.5 38 11
Anthracene ND 75 ND 11
Total LPAHs 61 75 88 11
Fluoranthene , 19 7.5 28 11
Pyrene 16 75 23 11
Benzo(a)anthracene ND 7.5 ND 11
Chrysene 93 7.5 13 11
Benzo(b)fluoranthene 8.5 75 12 11
Benzo(k)fluoranthene ND 7.5 ND 11
Benzo(a)pyrene ND 75 ND 11
Indeno(1,2,3-cd)pyrene ND 10 ND 14
Dibenzo(a,h)anthracene ND 10 ND 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs 53 7.5-10 76 11-14
Total PAHs 110 7.5-10 160 11-14
Total phthalate esters v 320 7.5 460 11

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046

Method: Modified EPA Method 8270 Page SV-32
Date Extracted: 04/12/95 :
Date Analyzed: 04/25/95
Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95PSD0007
Station ID: . SAM 7
ToxScan Lab ID: 12046-41
Wet Weight Dry Weight
Sample Reporting Sample Reporting
Analyte Value . Limit Value Limit
Naphthalene ND 75 ND 9.4
2-Methylnaphthalene ND 75 ND 94
2-Chloronaphthalene ND 75 ND 9.4
Acenaphthylene ND 75 ND 94
- Acenaphthene ND 75 ND 9.4
Fluorene ND 7.5 ND 9.4
Phenanthrene 8.1 7.5 10 9.4
Anthracene ND 7.5 ND 94
Total LPAHs 8.1 75 10 94
Fluoranthene ND 7.5 ND 94
Pyrene ND 7.5 ND 94
Benzo(a)anthracene ND 7.5 ND 9.4
Chrysene ND : 75 ND 94
Benzo(b)fluoranthene ND 7.5 ND 94
Benzo(k)fluoranthene ND 7.5 ND 94
Benzo(a)pyrene ND 735 ND 9.4
Indeno(1,2,3-cd)pyrene ND 10 ND 13
Dibenzo(a,h)anthracene ND 10 ND 13
Benzo(g,h,i)perylene ND 10 ND 13
Total HPAHs ND 7.5-10 ND 9.4-13
Total PAHs 8.1 7.5-10 10 9.4-13
Total phthalate esters v 140 75 180 94

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers ‘ ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-33
Date Extracted: 04/12/95
Date Analyzed: 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95PSD0007
Station ID: SAM 7
ToxScan Lab ID: 12046-41REP
Wet Weight Dry Weight

. Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 75 ND 94
2-Methylnaphthalene ND 15 ND 9.4
2-Chloronaphthalene ND 7.5 ND - 94
Acenaphthylene ND 7.5 ND 94
Acenaphthene ND 7.5 ND 94
Fluorene ND 7.5 ND 94
Phenanthrene 8.1 7.5 10 94
Anthracene ND 7.5 ND 94
Total LPAHs 8.1 ‘ 7.5 10 94
Fluoranthene : ND 7.5 ND 94
Pyrene ND 75 ND 94
Benzo(a)anthracene ND 75 ND 9.4
Chrysene ND 7.5 ND 9.4
Benzo(b)fluoranthene : ND 7.5 ND 94
Benzo(k)fluoranthene ND 7.5 ND 94
Benzo(a)pyrene ND 7.5 ND 94
Indeno(1,2,3-cd)pyrene ND 10 ND 13
Dibenzo(a,h)anthracene ND 10 ND 13
Benzo(g,h,i)perylene ND 10 ND 13
Total HPAHs ND 7.5-10 ND 9.4-13
Total PAHs | 8.1 7.5-10 10 9.4-13
Total phthalate esters 260 75 330 9.4

. ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 e (408) 724-4522 « FAX (408) 724-3188




Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 N Page SV-34
Date Extracted: 04/13/95
Date Analyzed: 04/21/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95PSD0008
Station ID: SAM 1
ToxScan Lab ID: 12046-42
Wet Weight Dry Weight

~ Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 7.5 ND 94
2-Methylnaphthalene ND 7.5 ND 94
2-Chloronaphthalene ND ‘ 7.5 ND 94
Acenaphthylene ND 75 ND 94
Acenaphthene ND 75 ND 94
Fluorene ND 7.5 ND 94
Phenanthrene ND 7.5 ND 94
Anthracene ND 7.5 ND 94
Total LPAHs ND 75 ND 94
Fluoranthene ND 75 ND 94
Pyrene ND 75 ND 94
Benzo(a)anthracene : ND 7.5 ND 94
Chrysene ND 7.5 ND 94
Benzo(b)fluoranthene ND 7.5 ND 94
Benzo(k)fluoranthene ND 75 ’ ND 94
Benzo(a)pyrene ND 75 ND 94
Indeno(1,2,3-cd)pyrene ND 10 ND 13
Dibenzo(a,h)anthracene ND 10 ND 13
Benzo(g,h,i)perylene ND 10 ND 13
Total HPAHs ND 7.5-10 ND 9.4-13
Total PAHs ND 7.5-10 ND 9.4-13
Total phthalate esters _ 200 75 260 94

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way ¢ Watsonville, CA 95076-2404 * (408) 724-4522 ¢ FAX (408) 724-3188



Client: SF Army Corps of Engineers _ ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-35
Date Extracted: 04/13/95 :

Date Analyzed: 04/21/95 - 04/24/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95PSD0009
Station ID: SAM 3
ToxScan Lab ID:  12046-43
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 7.5 ND 94
2-Methylnaphthalene 10 75 13 94
2-Chloronaphthalene ND 15 ND 9.4
Acenaphthylene ND 15 ND 9.4
Acenaphthene : ‘ ND 75 ND 94
Fluorene ND 7.5 ND 94
Phenanthrene 11 75 14 94
Anthracene ND 1.5 ND 94
Total LPAHs 21 7.5 27 9.4
Fluoranthene ND 75 ND 94
Pyrene ND 7.5 ' ND 94
Benzo(a)anthracene ND 7.5 ND - 94
Chrysene ND 7.5 ND 9.4
Benzo(b)fluoranthene ND 75 ND 94
Benzo(k)fluoranthene ND 75 ND 94
Benzo(a)pyrene ND 75 ND 94
Indeno(1,2,3-cd)pyrene ND 10 ND 13
Dibenzo(a,h)anthracene ND 10 ND 13
Benzo(g,h,i)perylene ND 10 ND 13
Total HPAHs ND 7.5-10 ND 9.4-13
Total PAHs 21 7.5-10 27 9.4-13
Total phthalate esters _ 630 75 790 94

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 * (408) 724-4522 » FAX (408) 724-3188



Client: : SF Amy Corps of Engineers ~ ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-36
Date Extracted: 04/13/95 :
Date Analyzed: 04/21/95 - 04/24/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUMO95PSD0010
Station ID: SAM 4
ToxScan Lab ID: 12046-44
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ~ ND 7.5 ND 10
2-Methylnaphthalene 95 1.5 13 10
2-Chloronaphthalene ND 15 ND 10
Acenaphthylene ND 7.5 ND 10
Acenaphthene ND 7.5 ND 10
Fluorene ND 75 ' ND 10
Phenanthrene 13 75 17 10
Anthracene : ND 15 ND 10
Total LPAHs 23 15 30 10
Fluoranthene ND 75 ND 10
Pyrene ND 15 ND 10
Benzo(a)anthracene ND 7.5 ‘ ND 10
Chrysene ND 75 ND 10
Benzo(b)fluoranthene ND 7.5 ND 10
Benzo(k)fluoranthene ND 7.5 ND 10
Benzo(a)pyrene ND 7.5 ND 10
Indeno(1,2,3-cd)pyrene ND 10 ND 13
Dibenzo(a,h)anthracene ND 10 ND 13
Benzo(g,h,i)perylene ND 10 ND 13
Total HPAHs ND 7.5-10 ND 10-13
Total PAHs 23 7.5-10 30 10-13
Total phthalate esters 910 7.5 1200 10

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-39
Date Extracted: 04/13/95 .

Date Analyzed: 04/22/95

Matrix: Sediment ‘
Units: ug/Kg (ppb) i
Client Sample ID:  HUM95PSD0020 -
Station ID: FL 5
ToxScan Lab ID:  12046-54
Wet Weight Dry Weight

, Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene 95 75 13 10 .
2-Methylnaphthalene 22 75 30 10
2-Chloronaphthalene ND 7.5 ND 10
Acenaphthylene ND 75 ND 10
Acenaphthene ND 75 ND 10
Fluorene ND 7.5 ND 10 ‘
Phenanthrene 24 7.5 33 10
Anthracene ND 75 ND 10 1
Total LPAHs 56 75 76 10
Fluoranthene ND 7.5 ND 10~
Pyrene ND 7.5 ND 10
Benzo(a)anthracene ND 75 ND 10
Chrysene ND 7.5 ND 10
Benzo(b)fluoranthene ND 7.5 ND 10
Benzo(k)fluoranthene ND 7.5 ND 10
Benzo(a)pyrene ND 7.5 ND 10 3
Indeno(1,2,3-cd)pyrene ND 10 ND 14 =
Dibenzo(a,h)anthracene ND 10 ND : 14
Benzo(g,h,i)perylene ND 10 ND 14
Total HPAHs E ND 7.5-10 ND - 10-14
Total PAHs ' 56 7.5-10 76 10-14
Total phthalate esters , 190 75 270 10

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers « ‘ ToxScan Number: T-12046
Method: Modified EPA Method 8270 ‘ / : o Page SV-40
Date Extracted: 04/13/95 o : :
Date Analyzed: 04/24/95

Matrix; Sediment
Units: ug/Kg (ppb)
Client Sample ID:  HUM95PSD0021
Station ID: EK1
ToxScan Lab ID: 12046-55
Wet Weight Dry Weight

Sample Reporting Sample Reporting
Analyte ' Value Limit Value Limit
Naphthalene ND 15 ND 93
2-Methylnaphthalene ND ' 75 ND 93
2-Chloronaphthalene ND 75 ND 93
Acenaphthylene ND 15 ND 93
Acenaphthene ND 75 ND 93
Fluorene ND 75 ND 93
Phenanthrene : ND 7.5 ND 93
Anthracene ND 75 ND 93
Total LPAHs ND ' 7.5 ND 93 -
Fluoranthene ND 75 ND 9.3
Pyrene ND 7.5 ' ND 93
Benzo(a)anthracene ND 7.5 ND 9.3
Chrysene ‘ ND 75 ND 9.3
Benzo(b)fluoranthene ND 75 ND 9.3
Benzo(k)fluoranthene ND 7.5 ND 9.3
Benzo(a)pyrene ND 1.5 ND 93
Indeno(1,2,3-cd)pyrene ND - 10 ND 12
Dibenzo(a,h)anthracene : ND 10 ND ' 12
Benzo(g,h,i)perylene ND 10 ND 12
Total HPAHs ND 7.5-10 ND 93-12 -
Total PAHs ND 7.5-10 ND 9.3-12
Total phthalate esters _ 180 75 220 93

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-41
Date Extracted: 04/13/95 :

Date Analyzed: 04/24/95 - 04/25/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95PSD0022
Station ID: EK 3
ToxScan Lab ID:  12046-56
Wet Weight Dry Weight

, Sample Reporting Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 75 : ND 10
2-Methylnaphthalene ND 7.5 ND 10
2-Chloronaphthalene , ND - 75 ND 10
Acenaphthylene ND 75 ND 10
Acenaphthene ND 1.5 ND 10
Fluorene ND 7.5 ND 10
Phenanthrene 15 75 20 10
Anthracene ND 7.5 ND 10
Total LPAHs 15 75 ' 20 10
Fluoranthene ‘ 16 75 21 10. .
Pyrene 18 7.5 24 10
Benzo(a)anthracene ND 7.5 ND 10
Chrysene 7.6 75 10 10
Benzo(b)fluoranthene ND 7.5 ND 10
Benzo(k)fluoranthene : ND 7.5 ND 10
Benzo(a)pyrene ND 7.5 ND 10 - .
Indeno(1,2,3-cd)pyrene ND 10 . ND 13
Dibenzo(a,h)anthracene ND 10 ND 13 ‘
Benzo(g,h,1)perylene ND 10 ND 13
Total HPAHs 42 7.5-10 55 10-13
Total PAHs 57 7.5-10 75 10-13
Total phthalate esters ' 770 7.5 1000 10

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way s Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188




Client: SF Amy Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-42
Date Extracted: 04/13/95 :

Date Analyzed: 04/20/95

Matrix: Sediment
Units: ug/Kg (ppb)
Client Sample ID: HUM95PSD0023
Station ID: FL6
ToxScan Lab ID: 12046-57
Wet Weight Dry Weight
Sample Reporting Sample Reporting
Analyte Value . Limit Value Limit
Naphthalene ND 7.5 ND 94
2-Methylnaphthalene ND 75 ND 9.4
2-Chloronaphthalene ND 75 ND 94
Acenaphthylene ND 75 ND 94
- Acenaphthene " ND 1.5 ND 94
Fluorene ND 7.5 ND 94
Phenanthrene ND 7.5 ND 94
Anthracene ND 75 ND 94
Total LPAHs ND 7.5 ND 94
Fluoranthene ND 7.5 ND 94
Pyrene e ND 75 ND 94
Benzo(a)anthracene ND 7.5 ND 94
Chrysene ND 7.5 ND 94
Benzo(b)fluoranthene , ND 7.5 ND 94
Benzo(k)fluoranthene ND 7.5 ND 94
Benzo(a)pyrene ND 75 ND 9.4
Indeno(1,2,3-cd)pyrene ND 10 ND 13
Dibenzo(a,h)anthracene ND 10 , ND 13
Benzo(g,h,i)perylene ND 10 ND 13
Total HPAHs ND 7.5-10 ND 9.4-13
Total PAHs ND 7.5-10 ND 9.4-13
Total phthalate esters 300 75 370 94

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 ' Page SV-43
Date Extracted: 04/13/95
Date Analyzed: 04/20/95

Matrix: Sediment
Units; ug/Kg (ppb)
Client Sample ID: HUM95PSD0023
Station ID: FL6
ToxScan Lab ID:  12046-57REP
Wet Weight Dry Weight

Sample Reporting - Sample Reporting
Analyte Value Limit Value Limit
Naphthalene ND 7.5 ND 94
2-Methylnaphthalene ND 75 ND ~ 94
2-Chloronaphthalene ND 75 ND 94
Acenaphthylene ND 75 ND 94
Acenaphthene ND 75 ND 9.4
Fluorene ND 7.5 ND 94
Phenanthrene ND 7.5 ND 94
Anthracene ND 75 ND 94
Total LPAHs ND 7.5 ND 94
Fluoranthene ND 75 ND 94
Pyrene ND 75 ND 94
Benzo(a)anthracene ) ND 7.5 ND 9.4
Chrysene ND 7.5 ND 94
Benzo(b)fluoranthene ND 15 ND 94
Benzo(k)fluoranthene ND 75 ND 94
Benzo(a)pyrene ND 7.5 ND 94
Indeno(1,2,3-cd)pyrene ND 10 ND 13
Dibenzo(a,h)anthracene ND 10 ND 13
Benzo(g,h,i)perylene ND 10 ND 13
Total HPAHs ND 7.5-10 ND 9.4-13
Total PAHs ND 7.5-10 ND 9.4-13
Total phthalate esters » 320 7.5 400 94

. ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way « Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: SF Army Corps of Engineers Tongan Number: T-12046

Method: Modified EPA Method 8270 s Page SV-44
Date Extracted: 04/12/95. " ;
Date Analyzed: 04/24/95

Matrix: Sediment

Units: ug/Kg (ppb)

ToxScan Lab ID: Method Blank

Wet Weight
Sample Reporting

Analyte Value Limit
Naphthalene ND 7.5
2-Methylnaphthalene ND 7.5
2-Chloronaphthalene ND 7.5
Acenaphthylene ND 7.5
Acenaphthene ND ' 7.5
Fluorene ND 7.5
Phenanthrene ND 7.5
Anthracene ND 75
Total LPAHs ND 7.5
Fluoranthene ND 7.5
Pyrene ND 7.5
-Benzo(a)anthracene ND 7.5
Chrysene ND 7.5
Benzo(b)fluoranthene ND 7.5
Benzo(k)fluoranthene ND 7.5
Benzo(a)pyrene ND 7.5
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10
Total HPAHs ND 7.5-10
Total PAHs ND 7.5-10
Total phthalate esters 150 75

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 * FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-45
Date Extracted: 04/13/95
Date Analyzed: 04/20/95
Matrix: Sediment

Units: : gg/Kg (ppb)

ToxScan Lab ID: Method Blank

Wet Weight
Sample - Reporting

Analyte Value . Limit
Naphthalene ND 7.5
2-Methylnaphthalene ND 75
2-Chloronaphthalene ND 75
Acenaphthylene ND 15

- Acenaphthene ND 75
Fluorene ND 75
Phenanthrene ND 75
Anthracene ND 7.5
Total LPAHs ND 75
Fluoranthene ND 75
Pyrene ND 7.5
Benzo(a)anthracene ND 7.5
Chrysene ND 75
Benzo(b)fluoranthene ND 7.5
Benzo(k)fluoranthene , ND 7.5
Benzo(a)pyrene ND 7.5
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10
Total HPAHs ND 7.5-10
Total PAHs ND 7.5-10
Total phthalate esters 240 7.5

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188




Client: SF Army Corps of Engineers , ToxScan Number: T-12046
Method: Modified EPA Method 8270 : Page SV-46
Date Extracted: 04/26/95 ,
Date Analyzed: 04/28/95

Matrix: Sediment

Units: , ug/Kg (ppb)

ToxScan Lab ID: Method Blank

Wet Weight
Sample Reporting
Analyte Value Limit
Naphthalene ND 7.5
2-Methylnaphthalene ND 7.5
2-Chloronaphthalene ND 75
Acenaphthylene ND 7.5
Acenaphthene ND 75
Fluorene ND 75
Phenanthrene ND 75
Anthracene ND 7.5
Total LPAHs ND 75
Fluoranthene ND 7.5
Pyrene ND 7.5
Benzo(a)anthracene ND 7.5
Chrysene ND 75
Benzo(b)fluoranthene ND 7.5
Benzo(k)fluoranthene , ND 75
Benzo(a)pyrene ND 7.5
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10
Total HPAHs ND 7.5-10
Total PAHs ND 7.5-10

Total phthalate esters , 47 7.5

ND = Not Detected

LPAH = Low Molecular Weight PAH
HPAH = High Molecular Weight PAH

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Client: SF Army Corps of Engineers ' ToxScan Number: T-12046

Method: Modified EPA Method 8270 : Page SV-47
Date Extracted: 04/12/95
Date Analyzed: 04/25/95
Matrix: Sediment

Quality Control Report: Spike recoveries expressed as percentages

Client ID: HUMO95PSD0007
ToxScan ID: 12046-41

QAQC LIMITS
Analyte %RecMS % RecMSD  RPD %REC _%RPD
Acenaphthene 93 89 4 31-137 19
Pyrene 96 91 5 35-142 36

MS = Matrix Spike
MSD = Matrix Spike Duplicate
RPD = Relative Percent Difference

ToxScan, Inc. 42 Hangar Way ® Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188




Client: SF Army Corps of Engineers ToxScan Number: T-12046

Method: Modified EPA Method 8270 Page SV-48
Date Extracted: 04/13/95
Date Analyzed: 04/20/95
Matrix: Sediment

Quality Control Report: Spike recoveries expressed as percentages

Client ID: HUM95PSD0023
ToxScan ID: 12046-57

QAQC LIMITS
Analyte % Rec MS % Rec MSD RPD %REC %RPD
Acenaphthene 77 85 10 31-137 19
Pyrene 81 87 7 35-142 36

MS = Matrix Spike
MSD = Matrix Spike Duplicate
RPD = Relative Percent Difference

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522  FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046

Method: Modified EPA Method 8270 Page SV-49
Date Extracted: 04/12/95 :
Date Analyzed: 04/24/95

Matrix: Sediment

Quality Control Report: Spike recoveries expressed as percentages

QAQC LIMITS

Analyte % Rec LCS ' %REC
Acenaphthene 63 31-137
Pyrene 96 35-142

LCS = Laboratory Control Sample

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522  FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046

Method: Modified EPA Method 8270 ' o Page SV-50
Date Extracted: 04/13/95 A o

Date Analyzed: 04/20/95

Matrix: Sediment

Quality Control Report: Spike recoveries expressed as percentages

, QAQC LIMITS
Analyte % Rec LCS %REC
Acenaphthene 78 31-137
Pyrene 75 35-142

LCS = Laboratory Control Sample

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client:
Method:

Date Extracted:
Date Analyzed:

Matrix:

SF Army Corps of Engineers
Modified EPA Method 8270
04/26/95
04/28/95
Sediment

Quality Control Report: Spike recoveries expressed as percentages

Analyte

Acenaphthene

Pyrene

% Rec LCS

92
90

LCS = Laboratory Control Sample

ToxScan Number: T-12046
Page SV-51

QAQC LIMITS
%REC

31-137
35-142

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 « (408) 724-4522 » FAX (408) 724-3188



Chient: , SF Army Corps of Engineers , - ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-52:
Date Extracted: 04/12/95 ;
Date Analyzed: 04/24/95 - 04/26/95

Matrix: Sediment

Quality Control Report: Surrogate recoveries expressed as percentages

Sample Identification S1 - S2 S3
Method Blank 7 * 49 105
Laboratory Control Sample 4 * 39 103
HUMBO9S5SEDO0001 54 78 94
HUMBO95SED0002 10 * 46 90
HUMBO95SEDO0003 5% 54 95
HUM9SSED0004 4 * 25 * 96
HUM95SED0005 : 3 * 47 98
HUMS95SEDO0006 21* . 64 96
HUM95SED0007 54 90 100
HUMO95SED0008 31 77 97
HUM95SEDO0009 3 * 53 - 93
HUMO9SSEDO0010 62 89 97
HUMO95SED0011 3 * 57 102
HUMO95SED0012 54 86 101
HUM95SEDO0013 65 - 92 103
HUMBO95SED0014 4 * 57 92
HUMBO95SEDO0015 13 * 63 97
HUMO95PSD0006 66 90 98
HUM95PSD0007 66 89 99
HUMO95PSD0O007REP 52 72 94
HUMO95PSD0O007MS 67 87 105
HUMO95PSD0007MSD 59 83 96

* Outside QC limits; sample was reextracted (new recoveries on page SV-54)
MS = Matrix Spike
MS = Matrix Spike Duplicate

Surrogates:
S1 = Nitrobenzene-d5 (S.S.)

S2 = 2-Fluorobiphenyl (S.S.)
S3 = Terphenyl-d14 (S.S.)

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 ¢ (408) 724-4522 » FAX (408) 724-3188



Client: SF Army Corps of Engineers ‘ ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-53.
Date Extracted: 04/13/95 . Co
Date Analyzed: 04/20/95 - 04/24/95

Matrix: Sediment

Quality Control Report: Surrogate recoveries expressed as percentages

Sample Identification S1 S2 S3
Method Blank 60 80 95
Laboratory Control Sample 46 A 86
SRM #332 55 74 86
HUMO95SED0016 ~ 55 82 94
HUMS95SED0017 59 82 92
HUM95SED0018 60 81 92
HUM95SED0019 64 86 97
HUM95PSD0008 61 76 95
HUM95PSD0009 60 80 91
HUM95PSD0010 60 86 97
HUM95PSD0011 67 86 95
HUM95PSD0018 58 81 96
HUM95PSD0020 67 91 98
HUM95PSD0021 58 77 91
HUM95PSD0022 56 85 100
HUM95PSD0023 45 70 88
HUM95PSD0023REP 50 72 96
HUMSY5PSD0023MS 43 71 88

HUMO95PSD0023MSD 53 76 90

MS = Matrix Spike
MS = Matrix Spike Duplicate

Surrogates:
S1 = Nitrobenzene-d5 (S.S.)

S2 = 2-Fluorobiphenyl (S.S.)
S3 = Terphenyl-d14 (S.S.)

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404 » (408) 724-4522 « FAX (408) 724-3188



Client: SF Ammy Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 oo Page SV-54
Date Extracted: 04/26/95 .

Date Analyzed: 04/28/95 - 04/30/95

Matrix: Sediment

Quality Control Report: Surrogate recoveries expressed as percentages

Sample Identification S1 S2 S3
Method Blank 67 88 96
Laboratory Control Sample 66 86 92
HUMO95SEDO0002 (2nd Extraction) 69 95 98
HUMBO95SEDO0003 (2nd Extraction) 66 87 94
HUMBO95SEDO0004 (2nd Extraction) 67 89 99
HUMO95SEDO0005 (2nd Extraction) 67 83 91
HUMO95SEDO0006 (2nd Extraction) 68 38 93
HUMO95SEDO0008 (2nd Extraction) 67 91 95
HUMO95SEDO0009 (2nd Extraction) 65 87 94
HUMO9SSEDO0011 (2nd Extraction) 83 92 100
HUMBO95SEDO0012 (2nd Extraction) 81 95 99
HUMO95SEDO0014 (2nd Extraction) 82 92 100
HUMO95SEDO0015 (2nd Extraction) 82 92 102
Surrogates:

S1 = Nitrobenzene-d5 (S.S.)

S2
S3

2-Fluorobiphenyl (S.S.)
Terphenyl-d14 (S.S.)

ToxScan, Inc. 42 Hangar Way » Watsonville, CA 95076-2404 » (408) 724-4522 » FAX (408) 724-3188



Client: SF Army Corps of Engineers ToxScan Number: T-12046
Method: Modified EPA Method 8270 Page SV-55
Date Extracted: 04/13/95
Date Analyzed: 04/24/95
Matrix: Sediment

Units: ug/Kg (ppb)

Standard Reference Material Results: ERA Lot # 332

Certified Acceptance Limits Analytical

Analyte Value Low High Result
Anthracene 5090 1590 5340 2080
Benzo(k)fluoranthene 3920 1670 4120 2030

Butyl benzyl phthalate 6300 2440 7310 4670
Chrysene 6860 2490 7200 4630
Dibenzo(a,h)anthracene 3300 868 5210 1830
- Bis(2-ethylhexyl)phthalate 4060 1910 4750 - 3080
Fluoranthene 2570 776 2700 - 1590
Naphthalene 8110 1680 8520 3640
Pyrene 9870 3630 10400 6040

ToxScan, Inc. 42 Hangar Way * Watsonville, CA 95076-2404  (408) 724-4522 » FAX (408) 724-3188



Appendix C-1

Sediment Dioxins and Furans
(Alta Analytical Laboratory, Inc.)

Please note: The composite sample labels in this appendix are equivalent to the composite
sample labels referenced in other sections and appendices of this report, as follows:

Alta Lab. ID Composite
1110-0001-SA Reference Site
1110-00021-SA SAMTB
1110-00031-SA FLTB
1110-00041-SA EKEX

1110-00051-SA EKUP
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ALTA

April 28, 1995

Alta Batch I.D.: 1110

Ms. Mary Lou Milazzo
Toxscan

42 Hangar Way
Watsonville, CA 95076

Dear Ms. Milazzo,

‘Enclosed are the results for the five sediment samples received at Alta Analytical Laboratory on
April 11, 1995. The work was authorized as your Project #10334. These samples were
analyzed using EPA Method 8290 for tetra to octa chlorinated dioxins and furans. Routine
turnaround time was provided for this project.

The following report consists of a Sample Inventory (Section I), Analytical Results (Section II)
and the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data
qualifiers and abbreviations and copies of the raw data (if requested).

If you have any questions regarding this report please feel free to contact me.

Sincerely,

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Parkway
El Dorado Hills, CA 95762

FAX (916) 933-0940
(916) 933-1640



Section I: Sample Inventory Report

Date Received:

Alta Lab. ID

1110-0001-SA
1110-0002-SA
1110-0003-SA
1110-0004-SA

1110-0005-SA

4/11/95

Client Sample ID

DIOXIN 001
DIOXIN 002
| DIOXIN 003
DIOXIN 004

DIOXIN 005




ALTA

SECTION II.



ALTA

METHOD BLANK
Lab ID: 1110-0001-MB

Matrix: Sediment
TEQ = 0.002

Compound
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3.4,6,7,8-HxCDF
12,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

Analyst: _‘!’

»]
2
=
i

6588688588888 8L88888888¢8¢8

PCDD & PCDF
EPA METHOD 8290

Date Received: NA
Date Extracted: 4/14/95

Sample Amount: 10.00 g

D.L.
0.12

Ratio

0.12
0.15
0.15
0.11
0.11
0.11
0.11
018
0.25
1.02
0.18
0.18
0.16
0.17
0.17
0.20
0.20
0.20
0.24
0.24
0.20
0.11
0.20

0.30
Page 1 of 2

S/N
Ratio

>10:1

ICAL ID: I1613A
QC Lot: LC0413S

Units: pg/g

Qualifier

Reviewer: ;///Z /2—— '
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ALTA

PCDD & PCDF
EPA METHOD 8290

METHOD BLANK
Lab ID: 1110-0001-MB

Isotopic Recovery Results

Internal Standard % R Ratio Qualifier
13C.2,3,7,8-TCDD 96 0.74
13C-1,2,3,7,8-PeCDD 103 1.57
3C-1,2,3,4,7,.8-HxCDD 89 1.32
13C-1,2,3,6,7,8-HxCDD 98 1.33
13C-1,2,3,4,6,7,8-HpCDD 98 - 1.07
3C.OCDD 113 0.91
13C-2,3,7,8-TCDF 95 0.80
3¢C-1,2,3,7,8-PeCDF 88 1.64
3C-2,3,4,7,8-PeCDF 84 . 1.67
3C-1,2,3,4,7,8-HxCDF 83 0.52
3¢C-1,2,3,6,7,8-HxCDF 85 - 0.52
8C-2,3,4,6,7,8-HxCDF 80 0.53
3C-1,2,3,7,8,9-HxCDF 96 0.52
B3C-1,2,3,4,6,7,8-HpCDF 86 0.43
13C-1,2,3,4,7,8,9-HpCDF 98 0.45

Clean-up Recovery Standard:
¥Cl1-2,3,7,8-TCDD 91 NA

Dates Analyzed:
DB-5: 4/17/95 DB-225: NA SP-2331: NA

Analyst: a,gf Page 2 of 2 Reviewer: M?V



LCS RESULTS

Lab ID: 1110-LCS1/LCS2

Matrix: Sediment

_Compound

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

Analyst: ﬂ,{

PCDD & PCDF
EPA METHOD 8290

Date Received: NA
Date Extracted: 4/13/95
Sample Amount: 10.00 g

LCS1
% R

89
89
93
95
94
93
108
93
94
94
94
96
90
95
94
95
100

Page 1 of 2

LCS2
%R

94
91
98
97
97
98
117
96
98
99
98
99
93
97
97
97
120

ICAL ID: 11613A

F——\
ALTA

QC Lot: LC0413S

Units: NA

RPD
%
5.5
2.2
5.2
21
31
5.2
8.0
3.2
4.2
5.2
4.2
31
3.3
2.1
3.1
21

18

Reviewer: 4/[ /V
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PCDD & PCDF
'EPA METHOD 8290

LCS RESULTS
Lab ID: 1110-LCS1/LCS2

Isotopic Recovery Results

LCS1 LCS2
Internal Standard: % R %R

13C.2,3,7,8-TCDD 95 98
13C.1,2,3,7,8-PeCDD 106 115
3C-1,2,3,4,7,8-HxCDD 90 94
3C-1,2,3,6,7,8-HxCDD 90 97
3C-1,2,3,4,6,7,8-HpCDD 95 97
3C-0CDD ‘ 98 88
13¢.-2,3,7,8-TCDF 96 98
3C-1,2,3,7,8-PeCDF 100 102
13C-2,3,4,7,8-PeCDF 96 100
83C-1,2,3,4,7,8-HxCDF 84 87
13C.1,2,3,6,7,8-HxCDF 82 87
53C-2,3,4,6,7,8-HxCDF 82 86
3C-1,2,3,7,8,9-HxCDF 84 88
83C-1,2,3,4,6,7,8-HpCDF 79 85
3C-1,2,3,4,7,8,9-HpCDF 87 91
Clean-up Recovery

Standard:

¥Cl-2,3,7,8-TCDD 87 89

Date Analyzed: 4/15/95

Analyst: AIIZ]V_ Page 2 of 2 Reviewer: 4 /?



ALTA

Sample ID: Dioxin 001

Lab ID: 1110-0001-SA
Matrix: Sediment
% Solid: 64

Compound
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDbD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

Analyst: %

Cone.
ND
0.29

0.35
0.34
34
42
7.8
610

0.31
ND
ND
0.71

0.39

0.82
0.47

1.3
0.51

PCDD & PCDF

EPA METHOD 8290

Date Received: 4/11/95

Date Extracted: 4/14/95
Sample Amount: 8.07 g

TEQ = 0.76
D.L. Ratio
0.19
0.79
0.27
0.27
0.20
1.30
- 1.20
1.12
1.07
1.01
0.90
0.19
0.69
0.13
0.13
1.34
0.049
0.048
1.27
0.051
117
1.09
0.070
1.09
0.97
Page 1 of 2

ICAL ID: 11613A
QC Lot: LC0413S

Units: pg/g
S/N
Ratio Qualifier
>10:1 A
5:1 A
4:1 A
>10:1
>10:1
>10:1
>10:1 B
7:1 ~ A
>10:1 A
>10:1 A
>10:1 A
>10:1
>10:1 A
>10:1 A

Reviewer:g/z/ &S




Sample ID: Dioxin 001
Lab ID: 1110-0001-SA

Internal Standard:
3C-2,3,7,8-TCDD
3C-1,2,3,7,8-PeCDD
BC-1,2,3,4,7,8-HxCDD
13C-1,2,3,6,7,8-HxCDD
3C-1,2,3,4,6,7,8-HpCDD
BC-0CDD
5¢-2,3,7,8-TCDF
3C-1,2,3,7,8-PeCDF
1C-2,3,4,7,8-PeCDF
3C-1,2,3,4,7,8-HxCDF
8C-1,2,3,6,7,8-HxCDF
3C-2,3,4,6,7,8-HxCDF
5C-1,2,3,7,8,9-HxCDF
5C-1,2,3,4,6,7,8-HpCDF
BC-1,2,3,4,7,8,9-HpCDF

Clean-up Recovery Standard:
¥C1-2,3,7,8-TCDD

Dates Analyzed:
DB-5: 4/18/95

Analyst: Z}

PCDD & PCDF
EPA METHOD 8290

Isotopic Recovery Results

% R
86
88
90
91
89
98
89
82
81
83
83
79
90
80
89

81

DB-225: 4/28/95

Page 2 of 2

Ratio

0.75
1.59
1.31
1.32
1.07
0.92
0.81
1.68
1.64
0.52

0.52

0.52
0.53
0.43
0.44

NA

ualifier

SP-2331: NA

. -7
Reviewer: ﬁ L

——\
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Sample ID: Dioxin 002

Lab ID: 1110-0002-SA
Matrix: Sediment
% Solid: 68

Compound
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

Analyst: w/%[

0.32

0.40
2.6
1.5
27

18

110
0.93
53
0.18
0.36
4.0
0.53
0.27
0.70
0.14
7.2
3.8

1
6.2

PCDD & PCDF
EPA METHOD 8290

Date Received: 4/11/95
Date Extracted: 4/14/95
Sample Amount: 8.68 g

TEQ = 14

0.79
1.55
1.73
1.30
1.22
1.23
1.27
1.08
1.03
0.90
0.86
0.74
1.53
1.48
1.36
1.35
1.22
1.40
1.30
1.30
1.09

0.45
1.09
0.93

Page 1 of 2

S/N
Ratio

>10:1
8:1
>10:1
5:1
>10:1
>10:1
>10:1
>10:1
>10:1

> 10:1

>10:1
>10:1
6:1
>10:1
>10:1
>10:1
8:1
>10:1
4:1
>10:1
>10:1

>10:1

>10:1

ICAL ID: [1613A
QC Lot: LC0413S
Units: pg/g

Qualifier

>

I R

Reviewer:(;/[ v
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PCDD & PCDF
EPA METHOD $290

Sample ID: Dioxin 002
Lab ID: 1110-0002-SA

Isotopic Recovery Results

Internal Standard: % R Ratio ualifier
C-2,3,7,8-TCDD 9% 0.73
3C-1,2,3,7,8-PeCDD 105 1.57
1C-1,2,3,4,7,8-HXCDD 9% 1.37
13C-1,2,3,6,7,8-HxCDD 97 1.26
1C-1,2,3,4,6,7,8-HpCDD © 98 1.06
3C-OCDD 108 0.93
13C-2,3,7,8-TCDF : 98 0.79
C-1,2,3,7,8-PeCDF 92 1.65
13C-2,3,4,7,8-PeCDF 89 1.66
1C-1,2,3,4,7,8-HXCDF 88 0.52
C-1,2,3,6,7,8-HXCDF 89 0.53
1C-2,3,4,6,7,8-HxCDF 85 0.52
3C-1,2,3,7,8,9-HxCDF 100 - 0.52
1C.1,2,3,4,6,7,8-HpCDF : 86 0.43
C-1,2,3,4,7,8,9-HpCDF 99 0.45

Clean-up Recovery Standard:
¥C)-2,3,7,8-TCDD ‘ 91 NA

Dates Analyzed:

DB-5: 4/18/95 » DB-225: 4/28/95 SP-2331: NA

Analyst: é@’ , Page 2 of 2 Reviewer: ﬂ/y



Sample ID: Dioxin 003

Lab ID: 1110-0003-SA
Matrix: Sediment
% Solid: 55

Comp‘ound
2,3,7,8-TCDD
Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDhD
2,3,7,8-TCDF
Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF
OCDF

Analyst: Z}

Conc.
ND
0.53
0.29
1.1
ND
1.2
0.72
9.4
8.7
20
56
1.0
4.9
0.14
0.20
1.5
0.23
0.13
0.59
ND
3.1
1.6

4.8
3.7

PCDD & PCDF
EPA METHOD 8290
Date Received: 4/11/95
Date Extracted: 4/14/95

Sample Amount: 6.63 g
TEQ = 0.81

D.L.
0.19

Ratio

0.82
1.61
- 1.56
0.36
1.20
1.22
1.26
1.09
1.02
0.91
0.78
0.79
1.57
1.76
1.76
1.37
1.35
1.07
0.054
1.21
1.01
0.19
1.01
0.90

Page 1 of 2

S/N
Ratio

>10:1
>10:1
>10:1

>10:1
5:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
3:1
4:1
>10:1
8:1
6:1
>10:1

>10:1
>10:1

>10:1
>10:1

ICAL ID: 11613A
QC Lot: LC0413S
Units: pg/g

Qualifier

b ' g

A

Reviewer: @’ V




Sample ID Dioxin 003
Lab ID: 1110-0003-SA

Internal Standard:
1C.2,3,7,8-TCDD |
3C-1,2,3,7,8-PeCDD
C.1,2,3,4,7,8-HxCDD
C.1,2,3,6,7,8-HxCDD
BC.1,2,3,4,6,7,8-HpCDD
C-OCDD
5C-2,3,7,8-TCDF
3C-1,2,3,7,8-PeCDF
13C-2,3,4,7,8-PeCDF
C-1,2,3,4,7,8-HXCDF
1C-1,2,3,6,7,8-HxCDF
1C-2,3,4,6,7,8-HXCDF
C-1,2,3,7,8,9-HxCDF
8C.1,2,3,4,6,7,8-HpCDF
C-1,2,3,4,7,8,9-HpCDF

Clean-up Recovery Standard:
¥C1-2,3,7,8-TCDD

Dates Analyzed:

DB-5: 4/18/95

Analyst: f#

v

PCDD & PCDF
EPA METHOD 8290

Isotopic Recovery Results

% R
91
95
9%
94
97
106
98
90
88
87
87
84
95
87
95

85

DB-225: 4/28/95

Page 2 of 2

Ratio

0.73
1.45
1.30
1.33
1.07
0.90
0.81
1.63
1.65

0.53

0.53

0.53

0.53
0.44
0.45

NA

Qualifier

SP-2331: NA

Reviewer: 4& | '

F——\
ALTA
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PCDD & PCDF
EPA METHOD 8290
Sample ID: Dioxin 004 Date Received: 4/11/95 ICAL ID: [1613A
Lab ID: 1110-0004-SA Date Extracted: 4/14/95 QC Lot: LC04138
Matrix: Sediment Sample Amount: 7.88 g Units: pg/g
% Solid: 60 TEQ = 3.5
S/N
Compound Conc. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD 0.34 0.66 >10:1 A

Total TCDD 53 v 0.79 >10:1

1,2,3,7,8-PeCDD 0.75 1.72 >10:1 A

Total PeCDD 6.6 1.65 >10:1

1,2,3,4,7,8-HxCDD 0.91 1.16 3 A

1,2,3,6,7,8-HxCDD 6.3 1.26 >10:0

1,2,3,7,8,9-HxCDD 33 124 >10:1

Total HxCDD 51 1.22 >10:1

1,2,3,4,6,7,8-HpCDD 52 1.06 >10:1

Total HpCDD 120 . 1.00 >10:1 _

OCDD 320 0.90 >10:1 B

2,3,7,8-TCDF 1.0 0.72 >10:0 |

Total TCDF 8.6 0.83 >10:1

1,2,3,7,8-PeCDF 0.28 1.38 >10:1 A

2,3,4,7,8-PeCDF 0.67 1.69 >10:1 A

Total PeCDF 8.1 1.33 >10:1.

1,2,3,4,7,8-HxCDF 1.0 1.36 >10:1 A

1,2,3,6,7,8-HxCDF 0.61 1.13 ..>10:1 A

2,3,4,6,7,8-HxCDF 1.2 1.25 >10:1 A

1,2,3,7,8,9-HxCDF 0.26 1.29 >10:1 A

Total HxCDF 16 1.33 >10:1

1,2,3,4,6,7,8-HpCDF 11 1.04 >10:1

1,2,3,4,7,8,9-HpCDF 0.69 1.04 >10:1 A

Total HpCDF 31 1.04 >10:1

OCDF 21 0.88 >10:1

.Analyst: é‘&f Page 1 of 2 Reviewer:%




Sample ID: Dioxin 004
Lab ID: 1110-0004-SA

Internal Standard:

1C-2,3,7,8-TCDD
1C.1,2,3,7,8-PeCDD
C.1,2,3,4,7,8-HxCDD
8C-1,2,3,6,7,8-HxCDD
C-1,2,3,4,6,7,8-HpCDD
BC.OCDD
1C-2,3,7,8-TCDF
13C.1,2,3,7,8-PeCDF
1C-2,3,4,7,8-PeCDF
1C-1,2,3,4,7,8-HxCDF
8C-1,2,3,6,7,8-HxCDF
C-2,3,4,6,7,8-HxCDF
C.1,2,3,7,8,9-HxCDF
8C-1,2,3,4,6,7,8-HpCDF
1C.1,2,3,4,7,8,9-HpCDF

Clean-up Recovery Standard:

C1-2,3,7,8-TCDD

Dates Analyzed:

DB-5: 4/18/95

Analyst: ék_’(

PCDD & PCDF
EPA METHOD 8290

Isotopic Recovery Results

% R
89
98
89
89
91
97
92
86
85
84
83
80
90
76
88

DB-225: 4/28/95

Page 2 of 2

Ratio
0.73
1.57
1.33
1.32
1.04
0.90
0.79
1.64
1.63
0.53
0.52
0.52
0.52
0.41
0.44

NA

Qualifier

SP-2331: NA

Reviewer: M/]/
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Sample ID: Dioxin 005

Lab ID: 1110-0005-SA
Matrix: Sediment
% Solid: 63

Compound

2,3,7,8-TCDD

Total TCDD
1,2,3,7,8-PeCDD
Total PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
Total HxCDD
1,2,3,4,6,7,8-HpCDD
Total HpCDD
OCDD
2,3,7,8-TCDF

Total TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
Total PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
Total HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
Total HpCDF

OCDF

Analyst: Q

Conc.
0.38
7.8
0.49
8.6
0.61
3.7
2.0
36
33
80
210
1.3
12
0.30
0.77
5.1
0.90
0.54
0.97
0.23
13
7.5
0.46
20

PCDD & PCDF
EPA METHOD 8290
Date Received: 4/11/95
Date Extracted: 4/14/95

Sample Amount: 7.75 g
TEQ = 2.1

D.L. Ratio
0.68
0.74
1.48
1.66
1.17
1.25
1.07
1.26
0.97
0.94
0.90
0.78
0.73
1.55
1.57
1.60
1.35
1.22
1.26
1.27
1.34
L11
1.04
111
0.91

Page 1 of 2

S/N
Ratio

>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1
>10:1

ICAL ID: [1613A
QC Lot: LC0413S
Units: pg/g

ualifier

g

N

Reviewer: M




Sample ID: Dioxin 005
Lab ID: 1110-0005-SA

Internal Standard:
13C-2,3,7,8-TCDD
13C-1,2,3,7,8-PeCDD
C-1,2,3,4,7,8-HxCDD
C-1,2,3,6,7,8-HxCDD
13C-1,2,3,4,6,7,8-HpCDD
3C-OCDD
13C-2,3,7,8-TCDF
13C-1,2,3,7,8-PeCDF
13C-2,3,4,7,8-PeCDF
C.1,2,3,4,7,8-HxCDF
C-1,2,3,6,7,8-HxCDF
C-2,3,4,6,7,8-HXxCDF
C-1,2,3,7,8,9-HXCDF
C-1,2,3,4,6,7,8-HpCDF
13C-1,2,3,4,7,8,9-HpCDF

Clean-up Recovery Standard:
C)-2,3,7,8-TCDD

Dates Analyzed:
DB-5: 4/18/95

Analyst: “&(_

PCDD & PCDF
EPA METHOD 8290

Isotopic Recovery Results

% R
93
102
91
92
79
104
93
90
87
84
84
82
92
72
77

87

DB-225: 4/28/95

Page 2 of 2

Ratio

0.73
1.55
1.30
1.33
0.96
0.92
0.79
1.63
1.62
0.53
0.52
0.52
0.52
0.38
0.37

NA

ualifier

SP-2331: NA

Reviewer;ﬂ//[

—
ALTA
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AR
———— DATA QUALIFIERS & ABBREVIATIONS ALTA

B aQa = =

ey

| Cone.
D.L.
NA

S/N

MPC

The amount detected is below the Method
Calibration Limit.

This compound was also detected in the blank.

The amount detected is less than five times the Method
Quantitation Limit.

The amount reported is the maximum possible concentration.

The detection limit was raised above the Method Quantitation
Limit due to chemical interferences. : ‘

This result has been confirmed on a DB-225 column.
This result has been confirmed on a SP-2331 column.
The signal-to-noise ratio is greater than 10:1.

Chemical Interference

Conéentratidn
Detection Limit
Not applicable

Signal-to-noise

 See Cover Letter

Not Detected

Maximum Possible Concentration



ALTA Analytical Laboratory

~ Batch ID: I(//O

Sample Log-In Checklist Yes | No

1. Date Samples Arrived:_ 7 ~//-¥5— Initials: /4%

2. Samples Arrived By: (circle one)  Airborne Express Federal Express

Emery Freezer Truck Company Courier Other

3. Shipping Documentation Present? (circle one)  Shipping Label

V Tracking Number D) ,ZS-/S’L/Xé 298 )(

4. Shipping Container(s) Intact? If no, describe condition below.

5. Custody Seals Present and Intact? If not intact, describe condition below.

No. of Seals or Seal No. - Type:(circle) Bottle or Container

Sample Container Intact? If no, indicate sample condition below.

Shipping Preservation: (circle one) Ice : e > Drylce None Temp(°C _é_
p

Chain of Custody (COC) or other Sample Documentation Present?

el ol B

COC/Documentation Acceptable? If no, complete COC Anomaly Form.

10. Shipping Container: (circle one each) ALTA or Cliemt / Return or = Retain

11. Container and/or Bottles Requested?

*12. Drinking Water Sample? If yes, Acceptable Preservation? (circle) Y or N

*Required for HRMS

Name: Date Samples Reconciled:

(Signature Required for LCMS Ouly)

Comments:
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Appendix D

QA/QC Data Plan






San Francisco Army Corps of Engineers TOXSCAN INC.
HumBoLDT BAY T-12046
Baseline Survey Il Page D-1

QA/QC PLAN

1.0 Field Survey Procedures

Sediment samples were collected from prescribed locations in Humboldt Harbor by use of a
vibra-core and Smith-Macintyre grab. The vibra-core consists of a vibrating aluminum head and a ten
foot long aluminum core tube. The core tube is capped with a stainless steel cutting tip and a stainless
steel core catcher. The vibra-core is lowered slowly into the sediment; the vibration allows entry into the
sediment from the mudline to the sample depth. If a sample was not obtained on the first attempt, core
attempts were repeated until a sample was secured. The Smith-Macintyre grab consists of a set of
spring-loaded galvanized steel jaws, triggered by impact with the sediment surface.

The water sample used to prepare elutriates for bioassays was collected from the disposal site
using a peristaitic pump with silicon and teflon hoses which had been precleaned with soap and nitric
acid, and thoroughly rinsed with deionized (DI) water. "

Horizontal positioning was accomplished by use of a Trimble Global Positioning System (GPS).
Water depth was measured by use of a precision Fathometer, calibrated daily according to manufacture
specification. Tidal height was extrapolated from tide tables.

Sediment samples were composited in a precleaned teflon-lined container. Samples for chemical
analysis were placed into pre-cleaned glass jars and sealed with teflon-lined lids. Bioassay samples were
placed into one-gallon, pre-cleaned polyethylene jars with poly screw closures. Immediately after
collection and compositing, samples were stored in insulated coolers with ice. Upon arrival at the
ToxScan laboratory in Watsonville, CA, sediments were stored in the 4°C room until analyzed. Holding
times for chemical analysis are detailed below. None were exceeded during this study.

All samplying data are documented in the field log sheets included in this report.

2.0 Laboratory

Laboratory QA/QC procedures for this testing program were implemented as described in the
ToxScan QA/QC program. Generic QA measures are described below in an excerpt from our written
program. Table 5 presents a summary of instruments used in this study for bulk sediment analyses,
along with methods and schedules for calibration, maintenance, precision/accuracy monitoring and record
keeping.



TOXSCAN INC. San Francisco Army Corps of Engineers
T-12046 . Humboldt Bay
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All sediment samples were preserved by storage at 4°C in the dark. While EPA/COE protocol
allows a 6-week holding period for dredged material sampled, certain of the methods require extraction
and/or analysis within a shorter time period. These restricted holding times are listed below, and were
adhered to in this program.

Analyte Maximum Holding Time
Mercury 28 days
PAH's ' extraction within 14 days
Chlorinated Hydrocarbons extraction within 14 days
Sulfides 7 days
Petroleum Hydrocarbons 28 days
Organotins 28 days

As required by the Scope of Services for this program, the frequency of duplicate analyses and
spiked sample analyses has been increased over our standard practice. For this study, 10% of the
analyses have been duplicated and 20% of samples have been spiked.

Following is an excerpt from our QA/QC program which details the routine QA/QC measures
followed in this program.

Procedures for Sampie Receiving

The samples, accompanied by a chain of custody form are received by the sample control
officer who follows the listed procedures for receiving a sample.

All sample containers are inspected to determine if any breakage or mishandling occurred
and to determine that the proper container and preservatives have been used. The sample control
officer will verify that sample labels match those on the chain of custody and that all samples listed
are present. If a chain of custody does not exist and one is to be generated. See section below on
Chain of Custody and Documentation.

The "log-in" process is initiated by giving each sample a discrete laboratory number which
is entered on the chain of custody, in the log book and on the project sheet.

The proper paperwork (Sample Analysis Request Form or SARF) indicating analyses
needed, detection limits, due dates, sample description and location, and necessary QA/QC is
prepared and given to the appropriate analyst. The project manager receives the project sheet,
which indicates analyses to be performed and due dates, along with a copy of the original SARF.
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Sample ldentification Procedure

In order to maintain sample identity, the following scheme is used:
T-0001-01, where T = ToxScan

0001 is the group number assigned to the set of samples

01 is the individual container number received.

Chain of Custody and Documentation

A chain of custody is initiated prior to sampling or at the time of sample delivery is
submitted by a walk-in client. This chain of custody accompanies all samples and is given to the
sample control officer along with the samples. Samples are logged in and the chain of custody is
kept with the original SARF. If samples are to be subcontracted to another laboratory, a photocopy
of the original chain of custody is made and will accompany those samples.

Source and Preparation of Standards

All primary standards are purchased in concentrated solutions or as pure substances and
purchased in the highest purity available from reputable manufacturers or suppliers. Liquid stock
solutions of concentrated standards are accompanied by a certification as to purity and
concentration. All batch numbers, catalogue numbers, supplier and date of purchase are kept in
the standards log book and updated as necessary.

Stock and working standards are prepared taking into account the stability and
concentration of the analyte. Thus, some standards are prepared daily, others at less frequent
- intervals. Those standards that are light sensitive are stored in amber or like containers. If
refrigeration will maximize the lifetime of the standards, they are stored at 4°C. Included on the
standards container are date of preparation, concentration of solution analyte, and weight or volume
used to prepare the standard if applicable. All standards are prepared with a high quality deionized
or distilled water or with known purity solvents. A blank of all dilutants is checked to determine if
any contamination has been introduced. '

Calibration Procedures and Methods of Analysis

All instrument calibration methods are related to known analyte concentrations. This
requires a calibration curve be prepared for each analyte. Some instruments can be calibrated
directly from known concentrations of a standard; others furnish data for construction of a three-
point curve.

The analyst follows the procedures specified in the operational manual for each instrument
as well as those guidelines set forth by operational standard methods: Standard Methods for the
Evaluation of Waters and Wastewaters, EPA Protocol SW-846, AOAC Manual of Methodologies,
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etc. Calibration of instrumental parameters is further checked against standard reference materials
provided by the EPA or NBS with listings of certified values. The worksheets given to the analyst
have pertinent areas for calibration data to be recorded from which calibration or standard curves
can be obtained.

Once the instrument has been standardized, analyte concentrations are checked against
the standard curve every 10 analyses to assure continued calibration.

Samples are prepared, analyzed and reported according to those standardized procedures
specified by EPA, Standard Methods, AOAC, or other recognized, documented methodologies.
Sample weights, preparation, aliquots taken, and calculations are recorded on the analysis sheet
furnished for each parameter to be determined and recorded in ink.

Method Blanks and Duplicate and Spiked Samples

A method blank is the analysis of pure organic-free water, high purity solvent or clean
sample matrix after being subjected to treatment specified by the method used. Method blanks are
used on all analyses to verify, qualitatively, that no false positives will occur and quantitatively, that
concentrations are accurate and do not reflect contamination. A method blank is analyzed at a
minimum of once for each batch of samples or after every twentieth sample, whichever is more
frequent.

Spiking concentrations are dependent upon the background levels in the original sample.
When spiking for a scan analysis, nominal spiking levels are used as described by the method. If
a small number of specified chemicals are being measured, the sample is ideally spiked at one-half
to one-and-one-half times the concentration found in the sample.

The recovery of the spiked samples is calculated and summarized in the quality control
record as accuracy and gives the control chart limits.

Establishment of Acceptance Limits of Precision and Accuracy

Each set of samples analyzed per analyte has a blank, duplicate, spike and a standard
reference material from which the precision and accuracy data are obtained.
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The precision of RPD is obtained by the manipulation of duplicate sample data as follows:

(D1 - D2)

RPD =
' (D1 + D2) /2

x 100

~ where D1 = sample
D2 = sample replicate

The accuracy is a measurement of the percentage of a spike recovery, %R, calculated by
the formula:

R = [(SSR - SR) /SA] x 100

where SSR = spiked sample
SR = sample
SA = spike added

Control charts are maintained to show the limits within which measurements should fall.
The upper and lower control limits are calculated as follows and are based on 25 sample sets:

M+ 3 Sm (UCL)
M -3 Sm (LCL)

Upper control limits
Lower control l1imits

M = the average of the RPD
Sm = standard deviation of the RPD

Procedures for Corrective Action -

If values fall outside the ULC or LCL, the following guidelines are taken for corrective
action:

1. Define the problem.

2. QA/QC officer and laboratory section leader assign the investigation
responsibility to an analyst.

3. Document the action needed to correct the problem.

4. Implement and verify that corrective action is taken and the problem corrected.

In general, when QA techniques or procedures identify errors, deficiencies or an "out of
control" situation, and two types of ‘action need to be considered. The first, immediate action is
generally to correct instrumentation error or malfunction, poor technique, or sample variability.
Long-term action is to correct out-of-control conditions that may stem from contamination, old

- standards, improper splklng, or improperly  calibrated equipment.

The above guidelines would be followed to correct the problem and maintain acceptable
levels of confidence. No laboratory results will‘be reported or released until the "out of control”
situation is rectified. : ‘
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All worksheets given to the analyst for analyte determination are dated and initialed after
major analytical procedures are completed, i.e. on date welghed ?fter extraction, upon completion
of digestion, and on the date the sample is given to the laboratory supervisor for review. This is
signed by the supervisor after review for reliability in terms of accuracy, precision, detection limits,
and quantitative limits, and forwarded to data processing.

Reports submitted to clients routinely include method numbers and detection limits as well
as identifying information, date received, data analyzed, etc.

Maintenance and Repair of Instrumentation

Instruments are maintained according to the operation manuals supplied by the
manufacturer. Repairs are conducted as needed, either by manufacturer representatives or by in-
house personnel (for simple problems). Routine maintenance, such as lamp replacement, is
conducted as indicated by the collected QC data.

3.0 Bioassay

All bioassays for this testing program (with the exception of the bivalve larval test) were
conducted following methods outlined in the EPA/COE Testing Manual (1991). The bivalve larval
bioassays were performed according to protocol described in ASTM (1989). Standard operating
procedures (SOPs) have been written and approved for these procedures, and are accessible to all
bioassay staff. Dilution water for the bioassays, collected from the ToxScan Davenport laboratory, meets
all requirements outlined in ASTM (1989).

Data resulting from the bioassays were recorded in ink on laboratory data sheets, evaluated by
the project manager to insure that all test conditions were within protocol limits, and incorporated into
the permanent project record file. '

SOPs have been developed for instrument calibration, which detail standards to be used, units
for reporting data and expected performance standards for accuracy and precision. Water quality
monitoring instruments (D.O. meter, pH meter, salinometer, thermometer) are calibrated at least once
daily according to these SOPs, and data are recorded in logbooks at the laboratory. Backup
instrumentation is available in the event of equipment failure.

Bioassay test protocols generally specify acceptable limits of water quality (pH, D.O.,
temperature, salinity) in test containers during test performance. They also specify certain minimum
levels of organism response (survival, normal development, growth) which must be achieved in test
controls in order to validate the bioassay. A reference toxicant bicassay has been requested for this
program as an additional quality assurance measure. Reference toxicant tests serve to "calibrate” the
sensitivity of organisms to a known toxic compound, and control charts are maintained in the laboratory

s i
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for each organism:toxicant combination. Our control charts are continuously updated as each new
reference toxicant bioassay data set is incorporated. In order to be within control limits, the reftox E_CSO‘ .
or LC50 must fall within the range of +2 standard deviations of the mean of all previous reference
toxicant bioassays. The following table outlines reference toxicants used by the laboratory with each test
species:

, CONCENTRATION
TEST ORGANISM REFERENCE TOXICANT ; RANGE -

- Amphipod Cadmium Chloride .(CdCl,) : 0.125 - 4.0 mg/L.
Mysid Sodium Dodecyl Sulfate (SDS) 0.5 -16.0 mg/L
Fish (Sanddab) | Sodium Dodecylv Sulfate (SDS) | 0.25 - 4.0 mg/L
Bivalve (Mussel) Copper Sulfate (CuS0O,) 2.0 -32.0 yg/l.
Worm (Polychaete) Copper Sulfate (CuSOQ,) 6.25 - 500 wug/L

Statistical analyses of bicassay data are performed using computer programs which provide not
only the EC50 or LC50 calculation but also provide estimates of the precision of the data in the form
of 95% confidence limits around the EC/LC50 point.

QA/QC data for chemical analyses and reference toxicant data for this test program, as well as
- environmental monitoring data for these bioassays are presented herein. Chains of Custody are
presented in Appendix E.
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Table 5. Summary of instruments, calibration methods, precision/accuracy monitoring, maintenance and record-keeping

for analytical equipment utilized in this test program. ,
e —,——,— .

*SRM = standard reference materials, obtained from NIST

Precision & Record-
Calibration Accuracy Maintenance keeping
Analyte Instruments Method Standards Schedule Methods
Metals Varian AAS5; 3-4 point standard | SRMs* and as needed instrument print-
Models 400P, curve replicate out, electronic
4002, 10 analyses meter hard copy
Oil & Grease | Perkin-Eimer IR 4-point standard spikes and as needed chromatogram
Spectrophotometer | curve replicate charts, hard copy
Model 710B - analyses
Sulfides Titration standardized replicate clean burettes notebook hard
titrant analyses copy
Organotins Hewlett-Packard 3-point standard SRMs and as needed instrument print-
GC; model 5890, curve and surro- replicate out, hard copy
series 1l gate injection analyses
Chiorinated Hewlett-Packard 3-point standard SRMs, as needed instrument printout
pesticides GC; model 5830 curve matrix and work sheet
and PCBs dual columns; spikes,
ECD detectors matrix spike
duplicates,
duplicate
samples,
surrogates
PAHS, Varian GC/MS 5-point standard SRMs, as needed instrument printout
phenols, Saturn il curve matrix and work sheet
‘phthalates spikes,
matrix spike
duplicates,
duplicate
samples,
surrogates
(National Institute of Standards and Technology).




Appendix E

» LPC Calculations
* Bioassay QC: Water Quality Monitoring & Reference Toxicant Test Results

* Test Organism Handling Logs






Table E1.

Mixing Zone Estimation (V)

Depth of disposal site (m) =
Pi =

Width of vessel (m) =
Length of vessel (m) =
Speed of vessel (m/sec)
Time of discharge (sec)

Mixing Zone Volume (m°) =

Volume of Liguid Phase (V,)

Bulk density (constant) =

Particle density (constant) =
Density of liquid phase (constant) =
Volume of disposal vessel (m®) =
Liquid phase volume (m®) =

Concentration of Suspended Phase (C,)

Percent Silt =
Percent Clay =

Volume (m®) of suspended phase (Vgp) =

Projected Percent Concentration (C.,) =

EC,, from bioassay (% elutriate) =

Factor EC,, X 0.01 =

SAMTB
Bivalve

10
3.1416
11*
35*
0.5*
15*

427815

12.7
7.93

74.5
0.0174

18.6

0.186

— e N -
rR=N R

10

- 3.1416

11*
35*
0.5*
15*

427815

794

43.94
20.93

2341

. 0.0547

9.8

0.098

EKEX
Bivalve

10
3.1416
11+
35*
0.5*
15°

427815

- N) -
N
=R X

794

54.64
29.41

303.4
0.0709**

5.114%*

0.0511

Humboldt Harbor: Calculation of the Limiting Permissible Concentration
for disposal depth of 10 meters (from EPA/COE 1977").

EKEX
Sanddab
(Mysid)

10
3.1416
11*
35*
0.5*
15

427815

54.64
29.41

303.4
0.0709

61.6
(51.2)

0.616
(0.512)

For Stations SAMTB and EKUP bivalves, and Station EKEX sandabs and mysids, the factored EC50s are
higher than the projected concentrations; therefore the Limiting Permissible Concentration is not exceeded.

* These values are estimations; actual values were not available.

** Exceeds LPC at this depth.
*** EC4, not calculable; LCy, value used.



Table E1, continued. Humboldt Harbor: Calculation of the Limiting Permissible Concentration for disposal

depth of 20 meters (from EPA/COE 1977').

Mixing Zone Estimation (V. )

Depth of disposal site (m) =
Pi=

Width of vessel (m) =
Length of vessel (m) =
Speed of vessel (m/sec)
Time of discharge (sec)

Mixing Zone Volume (m®) =

Volume of Liquid Phase (V,)

Bulk density (constant) =

Particle density (constant) =
Density of liquid phase (constant) =
Volume of disposal vessel (m®) =

Liquid phase volume (m®) =

Concentration of Suspended Phase (C,))

Percent Silt =
Percent Clay =

Volume (m®) of suspended‘ phase (V) = -

Projected Percent Concentration (C,)) =

EC,, from bioassay (% elutriate) =

Factor EC,, X 0.01 =

SAMTB

Bivalve

20
3.1416
11*
35*
0.5*
15*

8565630

AN -
o O O W

794

12.7
7.93

74.5
0.0087

18.6

0.186

EKUP
Bivalve

20
3.1416
11*
35*
0.5*
15*

855630

-t o N) e
aoow

794

43.94
20.93

2341
0.0274

9.8

0.098

EKEX

Bivalve

20

3.1416

11*
35*
0.5*

15

855630

1.5
26
1.0
1165*

794

54.64

29.41

303.4

0.0355

5.114%**

0.0511

EKEX
Sanddab
(Mysid)

20
3.1416
11
35*
0.5*
15

855630

-t wd N) -
aoowm

794

54.64
29.41

303.4
0.0355

61.6
(51.2)

0.616
(0.512)

The factored EC50s are' higher than the projected concentrations; therefore the L|m|t|ng Permissible

Concentration is not exceeded for Stations SAMTB, EKUP and EKEX.

* These values are estimations; actual values were not available.

*** ECq, not calculable; LC;, value used.



Table E1, continued. Humboldt Harbor: Calculation of the Limiting Permissible Concentratlon for disposal
depth of 50 meters (from EPA/COE 19779). :

Mixing Zone Estimation (V) SAMTB EKUP EKEX EKEX

Bivalve Bivalve Bivalve Sanddab
(Mysid)

Depth of disposal site (m) = 50 50 50 50
Pi = 3.1416 3.1416 3.1416 3.1416
Width of vessel (m) = 11* 11* 11* 11*
Length of vessel (m) = 35* 35* 35* 35*
Speed of vessel (m/sec) = 0.5* 0.5* 0.5* 0.5*
Time of discharge (sec) = 16* 15* 15* 15
Mixing Zone Volume (m?) = 2139075 2139075 2139075 2139075

Volume of Liquid Phase (V.)

Bulk density (constant) = 1.5 1.5 1.5 1.5
Particle density (constant) = 2.6 2.6 2.6 26
Density of liquid phase (constant) = . 1.0 1.0 1.0 1.0
Volume of disposal vessel (m°) = 1155* 1155* 1155* 1165*
Liquid phase volume (m®) = 794 794 ' 794 794
Concentration of Suspended Phase (C,,)
Percent Silt = , 12.7 43.94 54.64 54.64
Percent Clay = 7.93 20.93 29.41 29.41
Volume (m®) of suspended phase (V) = 74.5 2341 303.4 303.4
Projected Percent Concentration (C,) = 0.0348 0.0109 0.0142 0.0142
EC,, from bioassay (% elutriate) = 18.6 9.8 5.11*** 616
(51.2)
Factor EC,, X 0.01 = 0.186 0.098 0.0511 0.616
(0.512)

The factored EC50s are higher than the projected concentrations; therefore the Limiting Permissible
Concentration is not exceeded for Stations SAMTB, EKUP and EKEX.

* These values are estimations; actual values were not available.
*** ECs, not calculable; LC,, value used.



Summary of Bivalve Larvae Bioassay Environmental Monitoring Data

7.9 0.06 7.9 7.8

16.1 0.31 16.4 15.8
Seawater Control 70 Y 5o 8
32.0 0 32.0 32.0

7.9 0.11 8.0 7.7

Referen 15.9 0.30 16.1 15.4
erenee 7.6 0.3 7.8 7.2 .
32.0 0 32.0 32.0

7.9 0.05 8.0 7.9

15.9 0.36 16.2 156.3

SAMTB 7.5 0.28 7.9 7.1
31.6 04 32.0 31.2

7.9 0.10 8.1 7.8

15.9 0.29 16.1 15.4

=KUP 7.7 0.32 8.2 7.3
31.5 0.5 32.0 31.0

79 0.11 8.1 7.8

15.8 0.33 16.1 15.4

RHEX 7.6 0.33 8.0 7.2
32.0 0 32.0 32.0

7.9 0.11 8.1 7.8

15.9 0.27 16.1 15.5

FLTB 7.6 0.34 7.9 7.2
32.0 0 32.0 32.0




Summary of Holmesimysis costata Suspended Particulate Phase Bioassay Environmental Monitoring
Data

Control

Humboldt
Reference
Sediment

EKUP

EKEX

SAMTB

FLTB




Summary of Citharichthys stigmaeus Suspended Particulate Phase Bioassay Environmental Monitoring
Data

7.7 0.31 8.0 7.0

Control 14.6 0.12 147 14.4
7.9 0.07 8.1 7.8

Humboldt 7.6 0.31 8.1 6.1
Reference 14.3 0.22 14.6 13.8
Sediment 7.9 0.14 8.2 7.6
7.5 0.29 8.0 6.6

EKUP 14.5 0.13 14.8 14.2
8.1 0.17 8.3 7.6

7.7 © 0.33 8.2 6.2

EKEX 14.5 0.07 14.6 14.3
8.1 0.18 8.3 7.7

7.6 0.22 8.0 7.1

SAMTB 14.5 0.14 14.7 14.2
' 8.1 0.09 8.2 7.9

7.7 0.26 8.2 7.2

FLTB 14.4 0.15 147 14.1
8.1 .0.24 8.2 7.5




Summary of Rhepoxynius abronius Solid Phase Static Bioassay Environmental Monitoring Data

)€
. 0.23 8.3 7.5
Control 14.9 0.16 15.2 14.0
8.1 0.08 8.2 7.9
32.2 0.21 32.5 32.0
Humboldt 7.8 0.19 8.1 7.5
Reference 14.9 --0.10 15.1 14.7
Sediment 8.1 0.08 8.2 7.9
32.1 0.14 32.3 32.0
7.8 0.23 8.3 7.4
Home 14.9 0.12 15.1 14.7
Renewal 80 0.08 8.2 7.9
. 32.3 0.27 32.8 32.0
7.7 0.21 8.2 7.5
EKUP 14.9 -0.15 15.4 14.7
Renewal 8.0 0.08. 8.1 7.8
' 32.3 0.20 32.5 32.1
7.7 0.25 8.3 7.2
EKEX 14.9 0.13 15.3 14.7
Renewal 8.1 0.07 8.2 7.8
32.3 0.20 32.5 32.1
7.8 0.23 8.2 7.3
14.9 0.1 15.2 14.7
SAMTB 8.1 0.09 8.2 7.9
31.8 0.28 32.1 31.4
7.7 0.21 - 8.2 7.5
14.9 0.10 15.1 147
FLTB 8.1 0.10 8.3 7.9
32.0 0.1 32.2 31.9




Summary of Holmesimysis costata Solid Phase Flow Through Bioassay Environmental Monitoring Data

mp
8.1 0.26 8.4 7.6
Control 12.1 0.61 13.6 10.7
7.9 0.05 8.0 7.9
33.3 0.27 34.0 33.0
Humboldt 8.0 0.23 8.4 7.7
Reference 12.2 0.66 13.6 10.7
Sediment 7.9 0.05 8.1 7.9
33.3 0.27 34.0 33.0
8.1 0.24 8.5 7.7
12.3 0.95 16.1 10.7
EKUP 7.9 0.07 8.1 7.8
33.3 0.27 34.0 33.0
8.0 : 0.23 8.4 7.6
12.2 0.68 13.2 10.7
EKEX 7.9 0.04 8.0 7.9
33.3 0.27 34.0 33.0
8.1 ~0.26 8.4 7.6
12.3 0.74 15.5 11.0
SAMTB 79 - 0.05 8.0 7.9
33.3 0.27 34.0 33.0
8.1 +.0.26 8.5 7.7
12.3 0.70 13.9 10.7
FLTB 79 0.05 8.1 7.9
33.3 0.27 34.0 33.0




Summary of Nephtys caecoides Solid Phase Flow Through Bioassay Environmental Monitoring Data

7.7 0.26 8.2 7.1

Contrd 13.1 1.25 16.4 11.0
, 7.9 0.06 - 8.1 7.8

33.3 0.27 340 33.0

Humboldt 7.7 0.24 8.2 7.1
Reference 12.6 0.97 16.3 11.0
Sediment - 80 0.06 8.1 7.7
33.3 0.27 340 33.0

7.7 0.29 8.2 7.1

13.2 1.25 16.3 11.0

EKUP 7.9 0.09 8.1 7.7

33.3 0.27 34.0 33.0

7.7 0.31 8.2 7.1

13.9 1.32 16.7 11.1

EKEX 79 0.08 8.0 7.7

332 0.27 34.0 33.0

7.7 0.29 82 7.0

13.3 1.42 16.5 11.1

SAMTB 7.9 0.06 8.1 7.7
33.3 0.27 34.0 33.0

77 037 9.1 6.8

13.9 1.26 16.4 11.2

FLTB 7.9 0.09 8.0 76

33.3 0.27 34.0 33.0
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Reference Toxicant Bioassay

Species: Holmesimysis costata Date: 26 April 1995
Toxicant: Sodium Dodecy! Sulfate : ‘ T-12046

—
Number Surviving

' Observation Time (hours)
Concentration , Mean %

(ppm) Replicate 0 96 Survival
1 10 10 100
Control 5 10 10
1 10 10 100
1.0 2 10 10
1 10 9 95
2.0 2 10 10 a
: 1 10 8 90
4.0 2 10 10
1 10 4 45
8.0 2 10 5
1 10 3 25
16.0 2 10 5 ,

96-hour LC,, (Spearman) = 8.00 ppm

95% confidence limits = 5.61 ppm - 11.40 ppm




Reference Toxicant Bioassay

Species: Citharichthys stigmaeus ' - Date: 9 May 1995
Toxicant: Copper T-12046

L ]
Number Surviving

Observation Time (hours)

Concentration . Mean %
(ppm) Replicate 0 96 Survival
Control 1 10 10 100
2 10 10
1 10 8 85
0.25 2 10 9
1 10 8 70
0.5 2 10 6
1 10 0 15
1.0 2 10 3
1 10 0 0
1.5 2 10 0
1 10 0 0
2.0 2 10 0

96-hour LC,, (Spearman) = 0.37 ppm

95% confidence limits = 0.31 ppm - 0.44 ppm



Reference Toxicant Bioassay

Species: Citharichthys stigmaeus Date: 9 May 1995
Toxicant: Sodium Dodecy! Sulfate T-12046

L]
Number Surviving

Observation Time (hours)

Concentration ] Mean %
(ppm) Replicate 0 96 Survival
Control 1 10 10 100
2 10 10
1 10 10 100
0.25 2 10 10
1 10 9 85
0.5 2 10 8
1 10 10 95
1.0 2 10 9
1 10 7 70
2.0 2 10 7
1 10 0 0 :
4.0 2 10 0

96-hour LC,, (Spearman) = 2.00 ppm

95% confidence limits = 1.65 ppm - 2.43 ppm




Reference Toxicant Bioassay

Species: Rhepoxynius abronius Date: 5 May 1995
Toxicant: Cadmium chloride ' T-12046

L |
Number Surviving

Observation Time (hours)

Concentration - Mean %

(ppm) Replicate 0 96 Survival
Control ; :8 18 100
0.125 ; b b 100
0.25 : b IS 9
; s
1.00 ] b ° 50
2.00 : b 2 15

96-hour LC,, (Spearman) = 1.04 ppm

95% confidence limits = .82 ppm -1.32 ppm



Reference Toxicant Bioassay

Species: Rhepoxynius abronius Date: 5 May 1995
Toxicant. Ammonia T-12046

L ______________________________________________________________________|
Number Surviving

Observation Time (hours)

Concentration Mean %
(ppm) Replicate 0 96 Survival
Control :12 13 }8 100
16 2 o o i
2 ; B n
o ; R

; E ¢

; B3 o

96-hour LC,, (Spearman) = 97.01 ppm

956% confidence limits = 80.34 ppm - 117.14 ppm




Reference Toxicant Bioassay

Species: Holmesimysis costata Date: 12 May 1995
Toxicant: Sodium Dodecyl Sulfate T-12046

L
Number Surviving

Observation Time (hours)

Concentration ) Mean %
(ppm) Replicate 0 96 Survival
1 10 10 100
Control 2 10 10
1 10 10 100
1.0 2 10 10 .
1 10 10 100
2.0 2 10 10
1 10 10 90
4.0 2 10 8
1 10 9 90
8.0 2 10 9
1 10 6 30
16.0 5 10 0

96-hour LC,, (Spearman) = 12.70 ppm

95% confidence limits = 10.76 ppm - 14.99 ppm



Reference Toxicant Bioassay

Species: Nephtys caecoides Date: 11 May 1995
Toxicant: Copper Sulfate ’ ' T-12046

]
Number Surviving

Observation Time (hours)

Concentration Mean %
(ug/L) Replicate 0 96 Survival
Control ; 18 g 90
;_ R
0 2 10 10 >
: ; R
! 53
20 : i0 0 i

96-hour LC,, (Spearman) = 98.65 ug/L

95% confidence limits = Not calculable




ToxScan, Inc.
Receiving, Evaluation and Acclimation Log Worksheet
REAL
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INITIAL EVALUATION

f ckage Intact? §Yes [ No Initials: : jC pH: — units
Temperature: ~ s °C | Dissolved Oxygen: ——mg/l | sal./Cond.: —— %/ umhos
E timated # received: . IO( ES # Dead: ~ S
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: e . Initials Test IDf[ # Organisms used ~ Comments ‘ " L ,
s | = |rignde | ~CO R VR Jean o wer L
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Receiving,

Evaluation and Acclimation Log Worksheet

s
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;ti::ped: o%/zb/‘ib/ EZEZSZT o{/y[?/%/ / 14/ %) 3filizfpefl% o Bs
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ate ‘ ials (uifis) f§2$ (zési) ;:éﬁgﬁij Food # Dead Comments
//17'/‘75 B [2ma tog 22 A3 74.’//77/04740/‘"
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ST INITIATION
ite Initials Test ID # Organisms used Comments 1
hohs | B T-/20¢/6 900
T- ' .
. i
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DATALGCS\BA-REAL: 01725794

i




e &

ToxScan, Inc.
Receiving, Evaluation and Acclimation Log Worksheet
REAL. (continued)

_CHosesaS
W Supplier: —B\‘CE\;\O\ %.' Pssa # Ordered: x>

Species:(

- Date Date/Time Shipped
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Receiving,

Evaluation and Acclimation Log Worksheet

ToxScan, Inc.

REAL
Species: _Holmesemysis costata] Supplier: _Siewe feters # Ordered:
Date Date/Time Shipped- s -
Shipped: - Received: __ |2mMAYTS @84Q | via: Han cLe).'\/ery‘_ (&
INITIAL EVALUATION ;
Package Intact? B Yes 0 No | Initials: CRW DH: +3 units 3
femperature: 1.9 °C | Dissolved Oxygen: 13.2 mg/1 | sal./Cond.: 33.3 %/ pmhos i
istimated # received: ~~ q5@ # Dead: Feo 3!
arte oo
)rganism condition/comments: fod” wgon arevel BeRys
JOLDING/ACCLIMATION
ace Initials pH Temp D.O. Sal/Cond Food # Dead Comments  #¢
(units) (°C) (mg/1) (%/ umhos) g
[ Used o\ od;malS | in ekt '5/13/ /s @ —T
EST INITIATION ; £ S
ate Initials Test ID # Organisms used Comments
fajas | cewo | T- 12040 720
. T- L7
T- s
T- 7
T- (¥
SL\DATALOGS\BA-REAL:01/25/9% 4"




ToxScan Inc.

Artemia Feeding Schedule

I Project: AacE Hombo 4 ID: T- Lo Test Species: 4. Costata
I Day | Date | Amount | Time | [nitials | Amount | Time | Initials Amount | Time | Initials
0 o‘/ﬁ?/’if - - | - 75T |00 Fe — —
1 b  — — — | 1000 |7200 | 7B — | —| —
2 ‘*l%( = |7 |7 l\w0 |iokO| I | — — | —
3
4
5
1 8
‘ 7
8
-
10 I

FAWPS1\DATALOGS\BIOASSAY\ARTEMIA.FDG:11/01/84




ToxScan, Inc.

Receiving, Evaluation and Acclimation Log Worksheet

REAL (continued)

Mo CSOSFS

Species: Mocomes  rase &4:

Supplier: BK‘C%\M 2- #6%(;\

# Ordered: e

hieees: _ST<f7C e shfec e e, Ja i
—Tar\_k ﬂ:? mﬁég e, ad -’2

HOLDING/ACCLIMATION

Date Initials pH Temp D.O. Sal/Ccond Food # Dead Comments

. (units) (eC) (mg/1) | (%/pmhos)

e

WMo 5 [ 82 li14s| Re| 330 — | ®

s”)e?%" cE 7.9 /2.5 | 7.6 Fa.5" — O

Sifes| 5 1399 lwolgalezs | = | o

5/’/5/’/45 7S o |/3.5| 7.8 33,0 — O

s/ifos| wo | 8@ |13 |53 |22 | — | ©

5/10//4( A8 3.1 3.9 33. = - o Mw%,\pmb
5'1/////7‘( 1253 8. (.8 AL | 33 — 3

cfu/es | X Uad | BF Coc | T=R0o4l  « [20 small clmy remuin

: (WPSI(DATALOGS(E»A-RRAL.EXT:01755794




ToxScan, Inc.

Receiving, Evaluation and Acclimation Log Worksheet
~ REAL RoYR89s
: cies: ‘Qh(pa/yh/au abroatus Suppliexr: NAS # Ordered: /250
ite Date/Time Shipped
1 pped: O“//ﬁl?/‘l'? Received: 0‘//73/‘7{ ) /1 00 via: _ Jed & x

JITIAL EVALUATION

1 <age Intact? X ves 0 No Initials: - K2 pH: . Zlb units
wperature: /3] oc | Dissolved Oxygen: _AMM mg/l | sal./Cond.: ‘3/ © %/ umhos
;-_imated # received:i 300 # Dead: g
- anism condition/comments: © salrdy  Based on AAS  veeecds
;LDING/ACCLIMATION
>e Initials pH Temp D.oO. Sal/Cond | Food # Dead Comments
(units) (°C) (mg/1) (%/pmhos) : V
| #las | % 2.0 1S+ 2.5 32.0 — —  |elding b cordhong
wfas| se [P8R° A GIANL A Sl
olag] B PN NN PR4000 355\ — |/iNO
/0',}4{ o Bl PAXNFUN 22/ s \s28| — YT
5 | e |8\ e NP8 [Py N | — [ V/\O
/3/%5 | rua 8-“7&0\%0 WA ;l'?/?-‘i\?ﬂ‘&aaa.a.%';“ — |1/ o\
s | ps P 7802 AN 33'%3.& ol — |//s\® |
/{775 oF NG AT AN /‘}3&33.0 — |lfo\o || R o Tob
yfe| T 8.1 (4 | 4.6 | 320 B s 0 A S
[2/75 | w6 B _|IsH | 76 Mo | — o)
3/95| s 8.@ 56| T | 33.8 — 0
aos | Fe | 80 |ise| 3% | 340 | — [ o
/g T
3T INITIATION
] Initials Test ID # Organisms used Comments
/5/95|  cew T- 120406 {00 ACOE - Humbo Id 4

3|3 1313

ATALOGS\BA-REAL ;01725794




i

ToxScan Inc.
Receiving, Evaluation and Acclimation Log Worksheet
REAL (continued)

‘ Nepososas
. . o ==
h Jecies: Qe.?»\ﬁg caew.-cﬂg) Supplier: ’?)ctz\m 2 Pﬂ)’-‘& # Ordered: ‘6909 77‘ #25

Date Date/Time Shipped .
Shipped: 74/7( Received: j§7/?( via: %"CZW‘G\

; (ol *I,Zf £ 5 é&’f’*; T
HOLDING/ACCLIMATION o e CQ,CCLS 07\9.(_\(1 ;
Date Initials . npil-i: | 'I(‘ercr;? (i.c/)i) f@lﬁg Food | # Dead Comments

s ° g umho ; .
20 I | 84 |45 |80 > | — | &
s/e /‘15 ez % % 184|230 | — | ©
S/os | v | 2.9 |ep| 3| 22,5 — | o
/5/'/5;/75’ 75 5.0 12,5 §.¢ 33,0 — |rey
'5/47/ 75 A3 £ /3 | B.5~ | 33. & — o : I
DO MeAer vov A
‘>//o /‘ls As 2 /3.3 — WD —_— o o kS et
S’////o Py e lug |2/ | 230 | — | = o I
/2/‘7‘5 R 8¢ lip? | 8.2 323 — | !
Sivlas | e o liod | '— 23,2 \/ ";j;“b, ;
s/i3fas | aE 2o i3 | — | s2to | — | — |wo et net comtd
5/1s)3s | cguw 2. 1119 | 3.9 33.3 — — T
S/ /75 CRW 3.0 2.{ | 9. 22, 2 — —_
Sli#/9s | cew 79 lied | 8e 33.0 —_ — L
S/’//ff’/‘is’ 73 .0 | (9| 79 | 33.3 — | =
sylis | 7%= | $o |ys | wf | 338 | — | —
spofis| g | fo (49 | Qb | 330 | — | —
Sfa1)as | cpw | R Ly | 93 | 23y | — | —
Lsfaalos| 30 | /22| g0 | 330 | — | —
w/x /"/ s 7> g.¢ 24 Y.l | Bz — = | s .
L sppdfacl se | Fea iz | 83 320 [{Re] w ek Glasold )
{ Sheps| cpn | S0 [1a5] g9 | 33 — | — "
LS| gz | ge |nd [ 2d | 8es | — —
/3 [4s| O£ LY 126 | B30 | _— |—
S84 U .0 Iy (€5 | 3z J | —
T \WPS1\DATALGCGS \BA- REAL .EXT:01/25/94




Appendix F

Chains of Custody






Location

W

Fe [5 B A0
Chain of Custody Record Sheil ® 16
‘; ) Pagefof - _
I Laboratory: ToxScan Inc. | Lab# 7‘;/ 204 (o From:
: 42 Hangar Way Kinnetic
Watsonville, CA 95076 Date Received _ (Y A’JQ / 55~ Laboratories,Inc.
- (408) 724-4522 307 Washington St.
“ Project #: Santa Cruz, CA 95060
(408)426-3900
; (408)426-0405 Fax
l‘ KLI Pm!'ect: Required Completion Date: 3 weeks
‘ 7-1204¢ i
i HUMAS AR CCaC ) RE 59 |ARCHIWE | x [ wuel @ Non¢ 1330451119 \ntaet
Muma s ARC owz) Sam -~ -0 500 mL W & Y-1-95 1115 i
LHymis_Aac ocod fsam G -B -Gy 500 Ml G, q-1-95 | 1355
HomQ5 gacocod 56 -C | ¢z d-1-957 | (600
L HumGS AR ocef| FL -« —¢= 4-2-95"| 1400
N _
; Hum 95 ARC 00O £L - | —cy l y-2-95 | 1517
i Wmds AptoooR| FL-L -G 4-2-95 | 1622
I Hom 95 ARt coo8| FL -3 -GG +-2-95 | IF30
Hum 95 ARwoed | EX D o Y-3-95 {1055
wum 98 arceero] EK F ~68 4-3-95 155
| HumS sAccon] EK G -G9 Y-3-95" 1155
Mumag ase ofd B 5 Wi 4-3-95 | i ¢C
LHm S arewoa] EK 2 | -7 345 | (13T
Vimasprecom | Ex 4 | -32 §-y-95 | 8822
Homas Apaoss | EKYR | -74 N \ V {4-¥95 | vz -
" Data Reports MUST include the following: Sample/Site ID, Analytical Method, Detection Limit, Date of Extraction if applicable, Date of
i Analxsxs, Analgcal Results and ngnature of QA Reviewer.
Special Instructions/Comments: Wm &= WJide Mputh & {ass TR SW b

Do

. Sampled & Relinquighed By: ~ Date/Time Transporter - | Received By: Date/Time

Ll Blia 4 /ofes so 45T hand | Sleen n comD>  Hfsfs 154¢
Relinquished By: Date/Time | Transporter | Received By: Date/Time ||
Stee~Towd Hfsfas 1650 | hed | Wt AMuilegr ogops seso |

Relinquished By: ‘ iDate/T me Transporter RLoeido:d By: v Date/Time




Chain of Custod

Page of

;Record

o

Laboratory: ToxScan Inc.
42 Hangar Way
Watsonville, CA 95076
(408) 724-4522

Labg [ (RAYG
Date Received O "/( 0[47/ 9

Project # Humboldt 541.

From:

Kinnetic
Laboratories,Inc.

307 Washington St.
Santa Cruz, CA 95060
(408)426-3900
(408)426-0405 Fax

Y—‘r ‘* 11
€Y\c’.\‘§-(gr

KLY Project:

Humboldt C.OE. if P.O#:

ﬂl Matrix: Sediment

’ Required Completion Date: 3 weeks

! vy

| HUM9SSED0016 ZK 2 i ‘;:HL 2%?::;2; ;\&:’ﬁt;vé(}:ss None Y399 | 1732 INTACT

" HUM95SED0017 | EK M -3 None y-4-95 | p822

" HUM95SED0018 EKYH-A| -33 None 4-Y-9S | 1042

M%SEDOOW CotP™Z. -3y v None y-3-9s {1732 J.
95SED0020 / \ \ None /

“ wassmoozl / \

None /

ﬂ &SEDOOH / A

Nogd.

ﬂmgs&mzs ) 4 \/ N\ | plone \ /
HUM9SSE&)02/ )\ \ A_None /
HUM9SSEDO>§§ / \ X None / \
HUM9SSFZ£026\ / \ / \\ None / \

" HUM9543D0027 N\ /

\one

ﬂ Hup@ssmoozs \ /

N&e

" ]}6M9SSED0029 \ /

/
None\ //

HUMY5SEDG030 \ /

None \_4

Data Reports MUST include the following: Sample/Site ID, Analytical Method, Detection Limit, Date of Extraction if applicable, Date of

tical Results and Signature of QA Reviewer.

I b

Sampled & Relinquished .By: Date/Time Transporter Received By: Date/Ti 1me I
Lblle Fotoe ot fo— s ws hand | Shee N~ M\D Sawe |
Relinquished By: Daie/T ime Transporter | Received By: Date/Time

é’(&ea\ (TFUMD L//K/‘ié' 1650 and M&Atlwmmﬁ) /(0517{{
Relinquished By: ! Date/Time Transporter

. Date/Time H

o —




f NI SN O O U Y

Frig w14
. ARG
Chain of Custody Record S ©
Page_Bof ¥
i, o -
Laboratory: ToxScan Inc, Lab#_/- (204 From:
‘ 42 Hangar Way . Kinnetic
Watsonville, CA 95076 Date Received Qﬁ ZOZ// 9y Laboratories, Inc.
(408) 724-4522 | 307 Washington St.
: Project #: 541. Santa Cruz, CA 95060
" (408)426-3900
_ (408)426-0405 Fax
‘KLI Project: Humboldt C.O.E. , Matrix: Sediment Required Completion Date: 3 weeks
. r-j204¢ . ‘
JUM95SED000] , 1-1L Wide .
R¥ 7275 Chemisty Mouth Glass _ 3-30-95 | 1118 \ NTACT
i D SseRaty retegmsp
TUMISSEDO002  |<am 6-A -7 None H4-1-a5 | Hz g
! DISAT &
HUMBSSSEDO003 | sam ¢ o None 4-1-95 1 1259 )
: DX RETE R ’
TUM9Y5SED0O004 san (-C - 1q : None U-1-95] 1600
HUM95SED000S | ComP ™ | | - zo None 4-1-95"} 1125
| TUM9SSEDO00s | FL| -2 ¥ None |4-2-95 | Moo
HUMYSSEDO007 | FL-1 | .5, None 1-2-95 | 1513
| UM9SSED000S | FL-2 | - 23 3 None q4-z-45 |22
HUMOSSED0009 | Ft-3 | -2y None | 4-2-95 | |930 _11
. UMYSSED00I0 [ Com P*"{ ~25 None 1-2-95" | 1900 /
HUM9SSED001 | K8 1-x% ] None H-3-95 | (055 }
© UMY9SSEDO0012 EXF | -2 None 13951 x5 | / J
HUM9SSEDOOI3 E K 23 None Y-3-95" | 1255 ! ] ;
- IMossEDO0l4 | Ex 5 | - aq Nome l4-3-3s | 1410 1
HUM9SSEDO0IS  [ComP™3 | -30 i \Z None 9-3-95 | (055

| fa Reports MUST include the following: Sample/Site ID, Analytical Method, Detection Limit, Date of Extraction if applicable, Date of

\ “zalzsiss Analytical Results and Siggature of QA Reviewer.,

" cial Instructions/Comments:

;agr_]pled & Relinquished By: Sm'r E A 0ams Date/Time Transpor;er Received By: ' Date/Time
v A 4/{4‘,15«- pAst 4| £\ﬁ;v\ c‘ §"f§e\a rvvv{‘b Same
lelinquished By: Date/Time Transporter | Received By: ‘ Date/Time

Slee [oumd>  #/0/95 1650 | houd él/ﬂ@ﬁ/(zj/?f— BUfolofiC fo 30

\ ’ )
clinquished By: Date/Time Transporter eogled By: Date/Time .




NS

F(‘QOJ S |

Chain of Custody Record Sher 6 - A48 1F
Pagezof ¥ v
Laberatory: ToxScan Inc. Lab# T-/12040 ‘ From:

42 Hangar Way , P Kinnetic »

Watsonville, CA 95076 Date Received _O7/ 0(4/43 Laboratories, Inc.

(408) 724-4522 307 Washington St.

Project #: Santa Cruz, CA 95060

(408)426-3900
(408)426-0405 Fax

T-racue _ ' i

Dicxin GOy [Mumbowi-REL WA ] Dok L_x [X wne (Z’)\QWK« 3-30a95 | 1105 [INTACT

~ 12 . L
Disan poz |lenp® | |-¥5 [ 500 mb wu {-1-95| ues

-8 -3 - ] E
Dioxiv oos _|Comp FH |-35" 1 550 mf, wmé q-1-65" | ({00 |
3 —
Dicyyy  6e "( CompP f\?) -L}"‘?’:(L | q-3-95 1055 R
| 2wxn 00d Conp 7 l;j’f? v \L v ]4-3-95 [i732 %

A\

\

/

/

/

/

Analysis, Anal

Special Instructions/Comments: YTt~

Data Reports MUST include the following: Sample/Site ID, Analytical Method, Detection Limit, Date of Extraction if applicable, Date of
ical Results and Sigature of gA Reviewer,

s ST

Sampled & Relinquished By: Seor £, Apams _ Date/Time Transporter | Received By: Date/Time ﬁm

Lo 2 Lo fas sa el hand Sleen [ro W\D Same "7

Relinquished By: Date/Time | Transporter | Received By: _ Date/Time [}
é'féew’T;/M [P ‘i/é/‘ié‘ 1650 hawd %/,(u C—».r O‘//Ne/é’)’/@ﬂ{

' l RelmqulshedBy Date/Time Trans_poﬁer ) Date/Time H ‘




LOGKTIOV: FRiE. #1150 oo
T-12046 - 05 -0l .

v vt

~“v e
g

Ve e

uw)m Supul W "45-
UMt St # 9ok

LI U

T-t w"l("oq’ -1

L’

FRET A o]

i

Doendg JHELF B 1 8

*Chain of Custody Record
‘){’\V(/ \ 4wty Page [of F
— e
‘Laboratory: ToxScan Inc. Lab#_ /- [20YC From:
42 Hangar Way Kinnetic
| Watsonville, CA 95076 Date Received O /0 /55 Laboratories,Inc.
(408) 724-4522 307 Washington St.
' Project #: 541. Santa Cruz, CA 95060
“ (408)426-3900
‘ (408)426-0405 Fax

" KLI Project: Hunhbo}dt COE

P.OE

|

Matrix: Sediment[WatDcr: ” Required Completion Date: 3 weeks

——

-4

TV 20450 - R -‘ L{- o zs

HUM9SBIO0001 | COMP#1 | -¢) | Bioassay/Bio- | 2 Lined None I-qs ° I nhyet
“ (sam & ) accumulation Coolers TERr=rs | e

- \20‘%& - .

'HUM9SBIO0002 | coMp#2 |03, -9 Nope  |975°9% | 1732
If HUMO95BIO0003 | COMP #3 E&&‘a‘;@‘j None 4-345 | 1055

: A e e ~ -

HUMO9SBIO0004 | COMP #4 Ir-rovsoren W None  |4-2-95 | 100 N
Tramossioooo / Ame N\ /
cawdsetos | NPT L N/ N TN ~N 7
| trnsgaioacor N AN /\ None/\ AN

‘@95131000}8\ N N t6me . ﬁ’fe?}
. . . ’ ol
HOIMSSBIO0009 | ce _
oo | atmme || w2ttt | ] Y sy
. - \ YA RS /7 P\
R < | R | >< i | > 7
D . 1t4in < \ ]
.. | I
"'“Hum 1,5 gicooic | RF T:L,Lc‘,’"’_‘fo BeONSSI /1 Actiarmiafins {agg&i‘; NovE | 30 ,;pug g (MTher |
/ /

" Data Reports MUST include the following: Sample/Site ID, Analytical Method, Detection Limit, Date of Extraction if applicable, Date of
Analysis, Analytical Results and Signature of QA Reviewer.

s,c_oTL' AOAM

Sampled & Relinquished BY: = pvs. - s£A  Date/Time | Transporter | Received By: Date/Time

// / . /é/ 7S /& H57] [/\avxd Sheen Oy wmD Some

- Relinquished By: o Date/Time Transporter Received By: Date/Time
IL Zeeu Tu SP Y/t fas 650 | laand //W %M (/,(,{Q/mr‘ Y- 0L 55~ /(S0

Relinquished By: Date/Time Transporter ved By: Date/Time

|




LM AY Ve

, Frio, ®- 41
Chain of Custody Record Shat
e Page” of
-
Laboratory: ToxScan Inc. Lab#_ [~ (20Y¢ From:
42 Hangar Way ; Kinnetic
Watsonville, CA 95076 Date Received Y/ OQ/ Y Laboratories,Inc.
(408) 724-4522 ' 307 Washington St.
‘ Project #: Humbolt 541, Santa Cruz, CA 95060
(408)426-3900
(408)426-0405 Fax

KLIProject: Humbodt COE. || P.O# NaA Matrix:k Sediment | Re(guined Completion Date: 3 weeks
HUM9SPSD000] | Particle Size | 1-250m1 None |’ '

k B\ |- a5 Distribution HDPE - : 3-30-951 1402 \NTN.'.T
HUMY5PSD0002 NBA| -3, 2 30-95| 1623 1
HUM9SPSD0003 | B | | -2 3-30 95| 14,50
HUMOSPSD0004 | ENT | | . 3-30-45 | 1702 )

L HUMOSRSD000S [ EANT T | . o9 y 23095 | 1709 |
HUM95PSD0006 - [Sam 5~ | 44 3-3-%5 | 1635
HUM9SPSD0007 | Sam\ F | -y, 3-3(-§5| 17590 ‘1
| HUM9SPSD0008 | 5Am | -4 4-1-95 | 0900
HUMY5PSD0009  {Sam 3 -43 Y-1-95 (/020
HUMYSPSDO010 _ 15am 4 | -4y 4-1-95 1720
HUMYSPSDOOI1T _ [sam Z | -y« 4-1-55 | 115/ \
HUM9sPSD0012 | NR & | -y, 4-2-95| 0955 \ i
HUMO9SPSDOOI3 | NB D | .y Y ~1-1g 1z ﬂ
HUMO95PSD0014 NBY | ba 42-95 | N4 l
HUM95PSD0015 NR G | -yq W v \ 4 4-2-95 | 1200 v

Data Reports MUST include the following: Sample/Site ID, Anal

Anagsis, Analg’cal Results and Sigature of QA Reviewer.

Special h]stxuctions/Conunents:

ytical Method, Detection Limit, Date of Extraction if applicable, Date of

e

Sampled & Relingyished By: Scorr . Aoam SDate/Time | Transporter | Received By: . Date/Time
4//&{/4‘6’ 285 5T L\aw(‘ é‘f‘eeﬂ T(?\JW\\D _Sawme
Relinquished By: Date/Time Transporter | Received By: Date/Time
Steea "T\M\? 406/95 1650 | bhand | Way A Uiloy = qufiefis /50
Relinquished By: Date/Time Transporter Igecjved By: 4 Date/Time
. .

R




LOoCQAT o0

e \"43 ® 41
Shelf * 16
Chain of Custongecord 1
Laboratory: ToxScan Inc. Lab # T ot [ Yl From:
" 42 Hangar Way _ Kinnetic
Watsonville, CA 95076 Date Received 0% /0(s / T Laboratories,Inc.
(408) 724-4522 307 Washington St. .
Project #: Santa Cruz, CA 95060
" (408)426-3900
408)426-0405 Fax

Required Completion Date: 3 wecks

u KLIProfect: Humbodt C.OE. P.O# NA

TSRS I Ng 3 | g | Do | 1250 g2-95 (12 (0 | et
| JUM95PSDO017 | N A 8 - 5) Hz-i5f iz \
HUM95PSDOO18 | FLL F | -52 4-2-95 | >0
TUMYSPSDO019 | FL 6 -53 ja-2-45] 1330
 HUM95PSD0020 | FL 5 | - 54 Y~2-95| 13493
- TUM9SPSDO021  |-E K | -55 =295 11438
HUMDSPSD0022 JEK3 | -5¢ | | 1-4-95 | o972 7,
C uMosespoozs | FL (| -5 | Y15 |z20 X
;HUMQSPSD0024 NG 2 - 58 j \'4 v |4-v-95 {1255

 IM95PSDO0025 | s | 74’\ | N N /
S 7 N 70 N 7 B N P RN
_, UM95P?;J_/ NS Y X \/
_HUMY5P 0028\\ : ' » / \\ : / \ A
. UMPspoozs | N\ N\ / N4 AN /\
e | N7 N 7 X

ata Reports MUST include the following: Sample/Site ID, Analytical Method, Detection Lxmxt, Date of Extraction if applicable, Date of
Analysis, Analytical Results and Signature of A Reviewer. ‘

—— prom—

ecial Instructions/Commients:

I mpled & Relingujshed By: Date/Time | Transporter | Received By: " Date/Time
L%% 4//4 /4( v 5T _hand | <teen *\—FuwiD /a5 4 54S

I linquished By: Date/Time Transporter Received By: V Date/Time
e oym =N /6/‘]5’ 1650 | hand /l/m%m ZCUW 02//51(/%/ /650
hnquxshed By: : Date/Time Transporter ed By Date/Time
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