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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 FY1993
maintenance dredging. Sediments were sampled by Kinnetic Laboratories, Inc., and returned to the
ToxScan, Inc. laboratory at Watsonville, CA where they were assigned laboratory number T-9209 for
physical, chemical and bioassay analyses. Bioaccumulation analyses on four composites were analyzed
under laboratory number T-9284. Samples collected, composites and analyses are summarized in
Table 1.

2.0 Methods
2.1 Sediment Collection

Sediment sampling was conducted between 29 October 1992 and 2 November 1992 from the
M/V Celtic. Target sampling locations (California state plane coordinates) are listed in Table 1 of the
Scope of Services provided by the San Francisco District, Army Corps of Engineers (SFACOE). Prior

to initiating the field program, each station location was converted to latitude x longitude to allow use of
a differential Global Positioning System (GPS). Station locations were plotted on "blue line" pre-dredge

survey charts provided by the SFACOE to determine the location and approximate depth of each core.
Final sampling locations are plotted on Figures 1 through 4. Details of each core and grab sample (time
collected, depth, location) are summarized in Table 2 and documented in field log sheets (Appendix B).

Horizontal positioning was established with a Trimble series 4000 Differential GPS navigation
system. Mudline elevations were determined at each core location at the time of sampling with a JFV
90 dual frequency color sounder with an accuracy of 0.1 feet. Mean lower low water (MLLW) mudline
elevations were extrapolated using Micronautics, Inc. Tide 1 software. Elevations were determined at
each core location at the time of sampling.
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Where cores were necessary (due to depth of depositional sediment) samples were collected
by Vibracore; in areas where sedimentation appeared to be minimal samples were collected by Smith-
Macintyre grab . The vibracore cutting tip and core sample catcher were #306 grade stainless steel; the
Vibracore barre! was aluminum. The Smith-Macintyre grab was constructed of galvanized steel. Prior to
sampling at each station, the vibracore cutting tip, core catcher, compositing equipment, and (steps 1
and 2 only) Smith-Macintyre grab were all cleaned by the following EPA approved clean-up protocol:

Wash with 2% Micro Laboratory Soap

Rinse three times with clean water

Rinse with 2N nitric acid

Final rinse 3x with Mili-Q type | reagent grade deionized (DI) water
Store in cleaned containers until use.

S .

Samples were taken as close to the target locations as possible. Sampling at many of the
targeted sites were relocated because they were at or below proposed dredge depth. When a targeted
site was not substantially shallower than dredge depth, a grab sample was taken to characterize the
sediment present. If the grab sample was field-determined primarily to be sand, an aliquot was obtained
for PSD only. If the grab sample was field-determined primarily to be fine sediment (silt or clay) an
aliguot was taken for compositing with samples from the same area.

Composite Samples. Composite samples for toxicity testing were to exclude individual samples
composed predominantly of sand (80% @ =<4). The composites were formulated based on field
assessment of grain size. In two instances (SAM6 and the Reference Site station) the composite could
be accumulated only by taking replicate cores or grabs from the same location.

Four composite samples (three harbor composites and one reference site composite) were coliected for
toxicity and chemistry evaluation after consultation in the field with SFACOE representatives: 1) Eureka
Upper Channel (EKUP); 2) Samoa Turning Basin (SAMTB); 3) Fields Landing Lower Channel and
Turning Basin (FLTB); and 4) the disposal site reference (REF). Individual samples comprising each
composite are indicated in Table 2. The original study design projected four sampling harbor stations to
be composited; however, the samples projected for composite 3 did not meet grain size criteria (by field
inspection) for bioassay and bioaccumulation testing. Comp 3 was therefore never produced. To avoid
possible confusion, the harbor composites have been renamed in this report. The original composite
labels (which appear in the chains of custody and in Appendix C-1) and their counterparts are as follows:

Comp 1 = EKUP
Comp 2 = SAMTB
Comp 4 = FLTB
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2.1.1 Sample Handling. Vibracore and Smith Macintyre grab samples were taken during
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 was
acceptable (i.e., penetration to dredge depth) the desired sample was extruded into the compositing
container. Only the sediment from project dredge depth to the surficial sediment was extruded into the
compositing container.

Grab Samples. Each grab sample was evaluated for grain size, composition, and depth of
penetration. Grabs which had "washed out", or which were determined to have insufficient penetration,
were rejected. Grab samples which consisted primarily of sand, gravel, shell hash or a combination of
these materials (field-estimated 80% @ <4) were collected as discrete samples for PSD only, and were
not included in area composite samples. Grab samples were used in the Bar and Entrance Channel
because of the extreme wave environment, and were collected in the inner channels where less than
1.5 feet of shoaling existed between the existing bottom and the project depth.

Each area composite was homogenized by thorough mixing in Teflon lined compositing
containers. These containers and all sediment handling tools were cleaned to the same protocols as the
sampling device. The homogenized sample was then aliquoted into the chemistry sample containers
utilizing cleaned Teflon lined tools, and placed in precleaned coolers, on ice, to reduce the temperature
to the prescribed 4°C. The balance of each homogenized composite (for bioassay and bioaccumulation
analyses) was placed in a precleaned plastic bag, and put into precleaned plastic coolers, on ice, to
reduce the temperature to the prescribed 4 degrees centigrade. 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 Analytical Laboratory Inc., El Dorado Hills, CA for 2,3,7,8-TCDD and 2,3,7,8-TCDF
(Dioxins) analysis.

2.2 Water Collection

Reference site water was not collected for this project. Instead, seawater for suspended
particulate phase bioassays, solid phase static and flow-through bioassays, and for the bioaccumulation
assessments was pumped directly from the ocean immediately offshore of ToxScan’s Davenport facility.
For flowthrough tests and bioaccumulation exposures, the seawater was first pumped into a 55,000
gallon indoor cistern, then pumped into the flow-through system. Seawater for the elutriate (suspended
particulate phase) preparations and for the solid phase static testing was transported from Davenport to
ToxScan's Watsonville facilities by truck.
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2.3 Chemical and Physical Sediment Analysis

Sediment samples for analysis were collected in glass containers. Prior to analysis, samples
were stored in the laboratory at 4°C. Analyses are summarized in Table 3, and were conducted
according to the following methods:

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

Interstitial Water Salinity, pH and Total Ammonia values are determined for centrifuge-
extracted sediment pore waters by salinometer-calibrated refractometer (YSI Model 33 Conductivi-
ty/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 are centrifuged at 7,000 to 8,000 rpm until supernatant is 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-
titrated with thiosulfate.

Oil and Grease, Total Petroleum Hydrocarbon. Samples are acidified to a low Ph and
extracted with fluorocarbon-113 in a separatory funnel. The fluorocarbon layer is 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 is passed through silica gel which extracts the vegetable oil fractions
leaving the petroleum fraction which is 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 ml 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-
ionized 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.
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Metals. Analyses for metals utilized 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 butyitins
to the bromide complexes, which were then extracted with a toluene-tropolone mixture. Following this
extraction a n-pentyimagnesium bromide was used to convert the butyitins 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 is mixed with anhydrous sodium sulfate, placed in an extraction thimble
and extracted using acetone and hexane in a Soxhiet extractor. The extract is then dried, concentrated,
and, as necessary, undergoes a Florisil clean-up. After extraction, a 2 microliter sample is injected into
a gas chromatograph and the effluent is detected by 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 is mixed with anhydrous
sodium sulfate, placed in an extraction thimble and extracted using acetone and hexane in a Soxhlet
extractor. The extract is then dried, concentrated and cleaned up by gel permeation chromatography.
After extraction, a 2 microliter sample is injected into a gas chromatograph and the effluent is detected
by mass spectroscopy.

Sediment Analyses for TCDD and TCDF (Dioxins). Sediment samples were analyzed for
2,3,7,8-TCDD and 2,3,7,8-TCDF using NCASI Method 551. These analyses were performed by Alta
Analytical Laboratory, Inc., El Dorado Hills, CA.

2.4 Bioassay and Bioaccumulation Test Procedures

Six acute bioassay toxicity tests and two bioaccumulation assessments were made with each
of the the Humboldt Harbor sediment composites (Eureka Upper Channel, Samoa Turning Basin and
Field's Landing Lower Channel amd Turning Basin), the disposal site reference composite, and the
control sediment. Methods and procedures for these are summarized below and outlined in Table 3.
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2.4.1 Suspended Particulate Phase Bioassays:

Suspended particulate phase elutriates were prepared by procedures outlined in the EPA/Corps
of Engineers Testing Manual (EPA/USACE 1991), using laboratory seawater and test sediments. The
test protocol was as specified by ASTM (1990). 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 sandab, 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 Implementation
Manual. 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)

Adult Mytilus edulis were purchased from Sea Farms West in Carlsbad, CA. Adult mussels were
induced to spawn by high-temperature stimulation. Eggs and sperm were collected in separate basins
filled with aerated seawater at 20oC. 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.

Larvae were tested in 250 ml polyethylene beakers containing approximately 200 ml of
appropriate 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 "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
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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 calculated
below.

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.

The raw data resulting from these bioassays included the following:

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

+ Counts of normal and abnormal embryos from each test container that was incubated for 48
hours.

The resuits were calculated from these data as follows:

No. normal larvae recovered
N x 100

% Survival =

No. normal larvae 0

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

where N = the mean initial number of embryos added (from initial recovery data).

For each test chamber other than controls, % survival data were adjusted to correct for mortality
observed in the control exposures by use of Abbott’s correction:

mean % control survival - % sample survival « 100)

Corrected Sample % Survival = 100 - ( .
mean % control survival

Percent normal development data were similarly adjusted.
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For the bioassay to be considered a valid test, an average of at least 70% of the exposed
embyros 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
mean % survival and/or % normal values were =50%, no further evaluations were performed. If survival
and/or normal development values were <50%, the 10% and 50% elutriate exposures were evaluated
and EC,, and/or LC,, values were calculated using the Trimmed Spearman-Karber method. For LCg,
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
(CuS0O,5H,0) dissolved in laboratory seawater.

2.4.1.2 Teleost Fish (Citharichthys stigmaeus)

Speckled sanddabs (Citharichthys stigmaeus) were collected from Tomales Bay by John
Brezina & Associates. Fish were allowed to acclimate to laboratory conditions prior to testing. Fish were
fed a high protein pellet food during the holding period until 48 hours before test initiation. Fish were
neither fed nor medicated during the bicassay and the preceding 48 hours.

Fish 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
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.

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.

2.4.1.3 Mysid (Hoimesmysis costata)

Mysids (Holmesimysis costata) were collected from kelp beds near Monterey, California. The
animals were gently concentrated 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. Upon arrival at the laboratory, hoiding tank temperature was adjusted
to within 2°C of the collection water temperature. Acclimation to test temperature was accomplished at

bt s ar
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a maximum rate of 2°C per day. Mysids were held for laboratory acclimation five or more days prior to
testing. During this time and 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 small 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.

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 Dodecy! Sulfate (SDS) dissolved in laboratory seawater.

2.4.1.4 Initial Mixing Calculations

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

2.4.2 Solid Phase Static Bioassays (Amphipod):

Solid Phase materials from the site were bioassayed simultaneously with control and reference
sediments. Adult Rhepoxynius were obtained from Northwest Agquatics, Inc., and bioassay-tested
following procedures outlined by ASTM (1990) for amphipods. 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. The test was started on the following day by randomly assigning 20 amphipods to each
jar. The test continued for 10 days under static conditions, with constant illumination and aeration. Daily
observations were made of each container, and the number of animals which had appeared on the
sediment surface was noted. At this time, environmental test conditions (temperature, salinity, pH,
dissolved oxygen) were measured in each test container.

At the end of the ten day exposure period, the contents of each jar were poured through a
0.5mm 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.
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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 cadmium chloride
(CdCl,) dissolved in laboratory seawater.

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

Solid Phase materials from the site were bioassayed simultaneously with control and reference
sediments. Control sediments were collected from Tomales Bay. Testing was performed at the Davenport
facility where continuously flowing seawater is available, using testing procedures in EPA/USACE (1991).
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
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 Sulfate (SDS) dissolved in laboratory seawater.

2.4.4 Bioaccumulation Assessment: Clam and Polychaete Worm

Bioaccumulation assessments were performed using the clam Macoma nasuta and the
polychaete worm Nephtys caecoides. Animals were exposed to test and control sediments in an array
of 31-liter flow-through glass aquaria. 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).
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Bicaccumulation assessment exposure continued for 28 days. At least twice each day,
environmental systems were checked for possible malfunction. Daily monitoring of each tank for
temperature and D.O. was performed. The seawater system was monitored daily for salinity and pH.

After exposure the contents of each tank were gently washed with seawater through a 0.5-mm
nylon screen from which the animals were retrieved. Surviving clams were transferred to filtered flowing
seawater for gut evacuation: Two days were required for evacuation as indicated by the absence of fecal
pellet formation. Surviving worms were transferred to 30-liter flow-through aquaria containing a 3-cm
layer of fine, clean sand. Visual inspection of individuals confirmed how much time (typically 24 hours)
was necessary for complete gut evacuation in worms. Directly following these treatments, the soft tissues
of clams and worms were homogenized for chemical analyses.

Based on EPA and SFACOE review of the sediment chemistry results for the three harbor
composites (EKUP, SAMTB and FLTB) metals were determined to be the only contaminants of concern
(those to be analyzed in the bioaccumulation assessment). The sediment data revealed no detectable
Dioxins, PAHs, phenols, chlorinated pesticides or PCBs, while total organotins were detected at 1 to 2
ppb, close to detection limits. Metals analyses of the exposed tissues subsequently were performed at
ToxScan’s analytical facility in Watsonville, California. Analytical methods are summarized in Section 2.3;
detection limits are detailed in Section 3.2 (Table 4).

3.0 Results

Sediment physical, chemical, and bioassay analyses are summarized in Table 1. Fourteen
samples (including one replicate) were analyzed for particle size distribution (PSD) only (North Bay,
Entrance and Bar samples). Twenty six samples were analyzed for PSD and sediment chemistry. These
comprised twenty-one discrete samples plus the three harbor composites (Eureka Upper Channel,
Samoa Turning Basin and Field's Landing Lower Channel and Turning Basin) plus one reference site
composite, and one control sediment. Bioassay and bioaccumulation testing was performed on the four
composites and the control sediment; subsamples of these were subcontracted for dioxin (2,3,7,8-TCDD
and 2,3,7,8-TCDF) analysis.

3.1 Sediment Physical Analysis

The particle size distributions of the sediment samples and composites are summarized in
Table 5 and detailed in Appendix C. The North Bay, Entrance and Bar samples each contained at least

95% coarse sediments by weight (@ < 4). Coarse sediment composition of the three harbor composites
were as follows: Eureka Upper Channel (EKUP) = 76.3%; Samoa Turning Basin (SAMTB) = 81.2%; and

Field's Landing Lower Channel and Turning Basin (FLTB) = 58.5%. The disposal site reference (REF)
composite contained 77% coarse sediments, and the control sediment (from Tomales Bay) contained
94.6% coarse particles.
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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 QA/QC
reports are presented in Appendix D. Chains of Custody are Presented in Appendix E. The discussion
below is generally limited to analyses of the harbor and reference composites and the Tomales Bay
control sediment; please refer to the Appendix C for results of analyses of the individual samples.

Metals. The Humboldt Harbor sediment composites were analyzed for ten metals. Except for
cadmium and selenium, metals concentrations in the Harbor composites were similar to or less than
those found in the Reference composite. Metals concentrations in the harbor composites were generally
higher than those of the Tomales Bay control sediment. Within the Harbor composites, Comp FLTB
tended to have the highest metals concentrations, with cadmium levels twice that of the reference
composite, and selenium levels 1.7x the reference. Relative to the Tomales Bay control sediment, FLTB
contained nearly seven times the copper and 3.4 to 3.8 times the selenium, nickel and chromium.
SAMTB and EKUP also had elevated levels of these four metals (Cu, Se, Ni and Cr) relative to the
Tomales Bay sediments.

Individual accounts of the ten metals analyzed in these sediments are as follows:

Arsenic_(Ag). Concentrations of arsenic ranged from 5.2 ppm to 6.0 ppm in the harbor
composites. Of the harbor samples, only FLTB exceeded (by 1.1x) the 5.5 ppm of arsenic found in the
reference composite. Arsenic concentrations in each of the harbor composites exceeded (by 1.5x to 1.7x)
the levels found in the Tomales Bay control sediment.

Cadmium (Cd). Concentrations of cadmium ranged from 0.05 ppm to 0.11 ppm in the harbor
composites. Of the harbor samples, only FLTB exceeded (by 2.2x) the 0.05 ppm of cadmium found in
the reference composite and in the Tomales Bay control sediment.

Chromium (Cr). Concentrations of chromium ranged from 120 ppm to 160 ppm in the harbor
composites. Of the harbor samples, only FLTB exceeded (by 1.1x) the 150 ppm of chromium found in
the reference composite. Chromium concentrations in each of the harbor composites exceeded (by 2.6x
to 3.5x) the levels found in the Tomales Bay control sediment.

Copper (Cu). Concentrations of copper ranged from 13 ppm to 20 ppm in the harbor composites.
Of the harbor samples, FLTB (1.3x) and EKUP (1.1x) exceeded the 15 ppm of copper found in the
reference composite. Copper concentrations in each of the harbor composites exceeded (by 4.3x to 6.7x)
the levels found in the Tomales Bay control sediment.

Lead (Pb). Concentrations of lead ranged from 4.4 ppm to 5.6 ppm in the harbor composites.
Of the harbor samples, FLTB (1.1x) and EKUP (1.1x) exceeded the 4.9 ppm of lead found in the
reference composite. Lead concentrations in each of the harbor composites exceeded (by 2.0x to 2.6x)
the levels found in the Tomales Bay control sediment.

Mercury (Hg). Concentrations of mercury ranged from 0.02 ppm to 0.03 ppm in the harbor
composites. None of the harbor samples exceeded the 0.03 ppm of mercury found in the reference
composite. Mercury concentrations in harbor composites SAMTB and FLTB exceeded (by 1.5x) the
levels found in the Tomales Bay control sediment.
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Nickel (Ni). Concentrations of nickel ranged from 60 ppm to 76 ppm in the harbor composites.
Of the harbor samples, none of the harbor composites exceeded the 78 ppm of nickel found in the
reference composite. Nickel concentrations in each of the harbor composites exceeded (by 3.0x to 3.8x)
the levels found in the Tomales Bay control sediment.

Selenium (Se). Concentrations of selenium ranged from 0.12 ppm to 0.17 ppm in the harbor
composites. Each of the harbor samples, exceeded (by 1.2x to 1.7x) the 0.10 ppm of selenium found
in the reference composite, and (by 2.4x to 3.4x) the levels found in the Tomales Bay control sediment.

Silver (Ag). Concentrations of silver were 0.05 ppm in each of the harbor composites, and also
in the reference and Tomales Bay control samples.

Zinc (Zn). Concentrations of zinc ranged from 43 ppm to 54 ppm in the harbor composites. None
of the harbor samples exceeded the 50 ppm of zinc found in the reference composite. Zinc concentra-
tions in each of the harbor composites exceeded (by 2.4x to 3.0x) the levels found in the Tomales Bay
control sediment.

Butyitins. Three organotins (tri-, di-, and mono-butyltin) were measured in the Oakland Harbor
sediment composites. A small amount (1 ppb) of dibutyltin was detected in the SAMTB composite.
Similarly, 1 ppb of tributyltin was found in all three harbor channel composites. No mono- or tetrabutyltins
were detected from the harbor composites, and the reference and control sediments contained no
detectable butyitins.

Semivolatiles. Phthalate esters, phenols and seventeen polynuclear aromatic hydrocarbons
(PAHs) were measured in the Humboldt Harbor sediment composites. None of the harbor composites,
reference or Tomales Bay control sediments contained detectable phthalates, phenols or PAHs.

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. The Humboldt Harbor composites were analylzed for 3,7,8-TCDD and 3,7,8-TCDF by
Alta Analytical Laboratories, (El Dorado Hills, CA). None were found in any of the sediments tested.

Sediment Conventionals. Total sulfides ranged from 11 ppm to 160 ppm in the harbor sediment
composites; individual sample EK4 contained 420 ppm, and sample FL2 contained 290 ppm. Except
for a trace amount (0.1 ppm) in the EKUP composite, no water soluble sulfides were found in the harbor
composites, the reference composite, or the Tomales Bay control sediment.

Oil and Grease (22 ppm) was detected only in the SAMTB composite; total petroleum
hydrocarbon were not detected in the harbor and reference composites, nor in the Tomales Bay control
sediment.
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Percent solids in the harbor composites ranged from 68% to 77% compared to 77% in both the
reference composite and the Tomales Bay control sediment; total organic carbon ranged from 0.1% to
0.3% in the harbor composites. TOC was not detectable in the reference composite, nor in the Tomales
Bay control sediment.

Sediment Chemistry Summary. Except for slightly elevated levels of cadmium (2x) and selenium (1.7x)
Humboldt Harbor sediments appear to contain no unusually high concentrations of any of the tested
substances or compounds when compared to the reference site sediments. Compared to the home
control sediment from Tomales Bay, the Humboldt sediments appeared only to contain elevated
concentrations of metals except silver and mercury (see above). Organics (except traces of two butyitin
species) were not detectable in the harbor sediments. Sediment conventional levels were also low.

3.3 Bioassay Test Results
3.3.1 Suspended Particulate Phase Bioassays

Suspended Particulate Phase bioassay testing of the Humboldt Harbor sediments comprised
three species: a bivalve larva, a teleost fish and a mysid shrimp. Results of these bioassays are
summarized below, and in Tables 6 through 8.

3.3.1.1 Bivalve Larvae

Results of bivalve larvae (M. edulis) tests are presented in Table 6; reference toxicant data and
environmental monitoring data are presented in Appendix D.

Survival. Mean survival in the laboratory seawater control was 98.4%, well within the ASTM
(1989) protocol requirements of =70 percent. The reference site sediment 100% elutriate produced
71.4% survival, Abbott's-corrected to 72.6%. Abbott's corrected mean survival in the 100% elutriates of
the Humboldt Harbor composites ranged from 82.6% in Eureka Upper Channel to 91.0% in Fields
Landing Lower Channel and Turning Basin. None of the harbor sediment bivalve tests demonstrated
enough toxicity to generate an LCq,.

Development. Mean normal development values (adjusted with Abbott's correction) for bivalve
larvae exposed to 100% elutriates of the test sediment ranged from 96.3% in Field's Landing Channel
to 98.3% in Eureka Upper Channel. Normal development in the disposal site reference elutriate was
77.6%, Abbott's-corrected to 80.6%. Normal development the laboratory seawater control was 96.3%.
None of the Humboldt Harbor sediment bivalve tests demonstrated enough toxicity to generate an EC,.

Reference Toxicant. The bivalve reference toxicant LC,, was 6.54 ppb Cu (95% CL: 5.87 -
7.28), and the EC,, for development was 8.50 ppb (95% CL: 7.89 - 9.15). These values are within +2
SD of the mean of EC.s calculated from previous Mytilus;copper reference toxicant tests.



San Francisco Army Corps of Engineers TOXScAN INc.
Humboldt Bay T-9209 & T-9284
Baseline Survey | (FY 1993) Page 15

3.3.1.2 Mysid Shrimp

Mean survival of the mysid Holesimysis costata in the Humboldt Harbor sediment elutriates
ranged from 98% to 100% (Table 7). Home sediment control survival was 100% and the reference site
composite survival was 98%. Mysid survival in the harbor composites was not significantly different than
reference site survival (Steel's Many-One Rank Test: p=0.05, n=3).

Reference Toxicant. The mysid reference toxicant 96 hour LC,, was 3.49 ppt SDS (95% CL:
3.02 - 4.02). 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

Mean survival of the sandab Citharichthys stigmaeus in the Humboldt Harbor sediment elutriates
ranged from 98% to 100% (Table 8). The home sediment control and the reference site composite each
recorded 100% survival. Sandab survival in the harbor composites was not significantly different than
reference site survival (Steel’'s Many-One Rank Test: p=0.05, n=3).

Reference Toxicant. The sanddab reference toxicant 96 hour LC., was 2.19 ppt SDS (95% CL:
1.94 - 2.48). This value is within +2 SD of the mean of LC,;s calculated from previous Citharichthys
SDS reference toxicant tests.

3.3.1.4 Initial Mixing Calculations

Initial mixing calculations were not necessary for these sediments because none of the
suspended particulate phase bioassays produced EC,,'s or LC’s.

3.3.2 Solid Phase Static Bioassay (Amphipod)

Solid phase static bioassay results are summarized below and in Table 9. Reference toxicant
data and environmental monitoring data are presented in Appendix D.

Survival. Mean survival of the amphipod Rhepoxynius abronius in the Humboldt Harbor sediment
composites ranged from 87.0% to 93.0% (versus 93.0% in the home sediment control and 94.0% in the
reference site composite. Survival in the harbor composites did not differ significantly from reference site
survival (Dunnett's Test: p=0.05, df=16,3).

Reference Toxicant. The amphipod reference toxicant 96 hour LC., was 0.85 ppb Cd (95% CL:
0.69 - 1.06). This value is within +2 SD of the mean of LC,,s calculated from previous Holmesimysis :
SDS reference toxicant tests.



TOXSCAN INC. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay
Page 16 Baseline Survey | (FY 1893)

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

Solid phase flow-through bioassay results are summarized below and in Tables 10 and 11.
Reference toxicant data and environmental monitoring data are presented in Appendix D.

Mysid Shrimp Survival. Mean survival of Holmesimysis costata in the Humboldt Harbor
sediment composites ranged from 95% to 96% (versus 97% in the home sediment control and 95% in
the reference composite. Mysid survival did not differ significantly from survival in the reference site
composite (Dunnet's Test: p=0.05, df=16,3).

Reference Toxicant. The mysid reference toxicant 96 hour LC,, was 3.49 ppt SDS (95% CL:
3.02 - 4.02). This value is within +2 SD of the mean of LC,,s calculated from previous Rhepoxynius:c-
admium reference toxicant tests.

Polychaete Worm Survival. Mean survival of Nephtys caecoides in the Humboldt Harbor
sediment composites ranged from 90% to 97% (versus 100% in the home sediment control and 99% in
the reference composite. Polychaete survival in samples Comp EKUP (Eureka Upper Channel) and
Comp FLTB (Field’s Landing Lower Channel and Turning Basin) were significantly diminished compared
to survival in the reference site composite Dunnett's Test (p=0.05, df=16,3).

Reference Toxicant. A reference toxicant test was not run with this species.

3.3.4 Bioaccumulation Analyses (Clam and Worm)

Exposed tissue burdens of metals for clams (Macoma nasuta) and worms (Nephtys caecoides)
are presented in Table 12. Results of statistical analyses of clam tissue data are summarized in Table
13, and tissue analytical data are presented in Appendix C-2. Statistical analyses of worm
(Nephtys caecoides) tissue data are summarized in Table 14, and the data are also presented in
Appendix C-2.

Twenty-eight day exposure of clams to Eureka Upper Channel (EKUP) and Fields Landing Lower
Channel and Turning Basin (FLTB) sediments resulted in statistically significant elevations of tissue
chromium, copper, lead and nickel when compared with clams exposed to reference sediments for 28
days. Clams exposed to Samoa Turning Basin (SAMTB) sediments showed elevated levels of tissue
chromium, lead and nickel. Among the four significantly bioaccumulating metals, nickel concentrations
averaged 4.4x that of the reference tissue accumulation, whereas chromium, copper and lead averaged
1.4x to 1.9x the reference values.

Worms exposed for twenty-eight days to EKUP sediments showed significantly elevated tissue
burdens of arsenic and lead when compared to the reference sediment. In SAMTB sediments, worms
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showed significantly elevated tissue lead levels, while in FLTB sediments worms demonstrated
significantly elevated tissue arsenic concentrations. Although statistically significant, the differences
between the harbor sediment-exposed tissues and the reference sediment-exposed tissues were rather
small: EKUP and FLTB tissue arsenic concentrations each were 1.1x the reference; EKUP and SAMTB
tissue lead concentrations were 1.4x and 1.3x the reference tissue levels. Although each of the harbor
sediment-exposed tissue burdens of these two metals exceeded their respective Tomales Bay control
treatments, the baseline tissue levels of lead (1.2 ppm) were higher than concentrations found in the
harbor sediment-exposed tissues (however, baseline values result from a single, non-replicated sample).

Sediment concentrations of the bioaccumulated metals were relatively similar in reference and
test sediments; in fact, concentrations of cadmium, nickel and zinc in Nephtys was slightly higher in the
reference composite than in any of the test composites. Similarly, for Macoma, reference-exposed tissue
accumulation of arsenic and selenium exceeded the values found in the harbor-exposed tissues.
However, in general, the harbor-exposed tissues tended to accumulate more metals than did the
reference-exposed tissues. The increased biological availability of these metals in the test sediments may
be related to slight organic enrichment and/or slightly smaller particle size in the test composites as
compared with the reference composite.
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Table 1. Analyses performed, Humboldt Bay Baseline Survey | (FY 1993). Shaded samples

—ANALYSES

“Sediment. - Salid: Phase

S LE Chemistry Bioassay
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
NB?7 YES NO NO NO
NB8 YES NO NO NO
NB9 YES NO NO NO
NB10 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

SAM7 YES

Eureka Upper Channel:

_EK4 YES YES

Fields Landing Lower Channel and Turning Basin:

Comp FLTB: -

FLT :
e
FL3
FL4.:. pi) H i : e
FL5 YES YES NO NO
FL6 YES YES NO NO
FL7 YES YES NO NO
FL8 YES YES NO NO

Entrance Channel, Bar, Reference Site and Control:
ENT1 YES NO NO NO
ENT2 YES NO NO NO
BAR1 YES NO NO NO
RES e s ves  vEs

CONTROL YES YES YES YES
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Table 2. Sediment samples collected, Humboldt Bay Baseline Survey | (FY 1993). Samples collected

by vibracore or Smith-Macintyre grab; shaded samples composited.
e o e T L e—m i Tiemmneeese e e e e e e e )

Core:Penstration - California -State.
> {Faef o Plane Coordinates'
SAMPLE DATE - TIME VED  SAMPLED NORTH EAST
North Bay Channel:
NB1 10/30/92 10:05 GRAB? 525031 1384394
NB2 10/30/92 09:59 GRAB 526030 1384057
NB3 10/30/92 09:44 GRAB 528797 1386523
NB4 10/30/92 09:35 GRAB 530599 1387800
NB5 10/30/92 09:14 GRAB 531749 1389435
NB6 10/29/92 15:54 GRAB 533758 1391370
NB7a 10/29/92 16:22 GRAB 535830 1392466
NB7b 10/29/92 16:35 GRAB 535752 1392243
NB8 10/29/92 08:38 GRAB 537273 1393224
NB9 10/31/92 08:00 GRAB 538721 1393809
NB10 10/31/92 08:12 GRAB 540443 1394440
Samoa Turning Basin (SAMTB):
SAM1 10/31/92 08:22 GRAB 541705 1394795
SAM2 10/31/92 08:30 GRAB 542592 1395004
SAM3 10/31/92 08:42 GRAB 544002 1395528
SAM4 10/31/92 08:52 GRAB 545288 1395694
SAMS5 10/31/92 09:01 GRAB 547195 1397435
; 05 GRAB B4TTIT 1397065
28 547415 1397729
i 35 35 548045 1397400
10/31/92 09:22 ~ GRAB 548062 1399100
Eureka Upper Channel (EKUP):
10/31/92 16 541616 1394926
' 15 543220 = 1306864
. 02 543538 1397512
‘GRAB. 543931 1394440
nel and Turnmg Basm (FLTB)
350 . 1383887,
14:51- 1384234
15:16 1383990
12:08 G S - 1384560
FLS 10/30/92 10:56 GRAB 517266 1385306
FL6 10/30/92 10:45 GRAB 519218 1384729
FL7 10/30/92 10:32 GRAB 521153 1383800
FL8 10/30/92 10:19 GRAB 523119 1384683
Entrance Channel, Bar and Reference Site:
ENT1 11/02/92 11:45 GRAB 526029
ENT2 11/02/92 12:00 GRAB 529168
BAR1 11/02/92 12:10 GRAB 530790
REF1 11102/92 ~ 1315 GRAB 524696 .
mmmm 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 | (FY 1993).

Test Species: . o8P SPP
R. abronius X - -
M. edulis - X -
H. costata X X -
C. stigmaeus - X -
N. caecoides X - X
M. nasuta - - X

X = test performed

SP = Solid Phase Bioassay; SPP = Suspended Particulate Phase Bioassay; BA = Bioaccumulation
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Table 4. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
[ e B = = = ===~ e o= e ]

Sampling Sections

Analyte Detection
EKUP SAMTB FLTB REF Control Limit
METALS (ppm, dry wt)
Arsenic 5.3 5.2 6.0 5.5 3.5 0.1
Cadmium ND ND 0.11 ND ND 0.1
Chromium 120 140 160 150 46 0.1
Copper 16 13 20 15 3 0.1
Lead 5.6 4.4 53 49 2.2 0.1
Mercury 0.02 0.03 0.03 0.03 0.02 0.02
Nickel 65 60 76 78 20 0.1
Selenium 0.13 0.12 0.17 0.10 ND 0.1
Siiver ND ND ND ND ND 0.1
Zinc 49 43 54 50 18 1.0
ORGANOTINS (ppb, dry weight)
Monobutyitin ND ND ND ND ND 1.0
Dibutyltin ND 1 ND ND ND 1.0
Tributyitin 1 1 1 ND ND 1.0
Tetrabutyltin ND ND ND ND ND 1.0
PAHs (ppb, dry wt)
2-Methyl naphthalene ND ND ND ND ND 8
Naphthalene ND ND ND ND ND 20
Acenaphthylene ND ND ND ND ND 6
Acenaphthene ND ND ND ND ND 8
Fluorene ND ND ND ND ND 20
Phenanthrene ND ND ND ND ND 20
Anthracene ND ND ND ND ND 20
Fluoranthene ND ND ND ND ND 20
Pyrene ND ND ND ND ND 40
Chrysene ND ND ND ND ND 30
Benzo(a)anthracene ND ND ND ND ND 20
Benzo(b)fluoranthene ND ND ND ND ND 20
Benzo(k)fluoranthene ND ND ND ND ND 20
Benzo(a)pyrene ND ND ND ND ND 20
Indeno[1,2,3-CD]pyrene ND ND ND ND ND 20
Dibenzo(a,h)anthracene ND ND ND ND ND 20
Benzo[ghi]perylene ND ND ND ND ND 40
total PAHs ND ND ND ND ND
PHENOLS (ppb, dry wt)
Phenol ND ND ND ND ND 10
2,4-Dimethylphenol ND ND ND ND ND 10
2,4-Dichlorophenol ND ND ND ND ND 40
Pentachlorophenol ND ND ND ND ND 40
Total Chlorinated phenol ND ND ND ND ND 4-60
total phenols ND ND ND ND ND
DIOXINS (pptr, dry wt)
2,3,7,8-TCDD ND ND ND ND ND 0.24
2,3,7,8-TCDF ND ND ND ND ND 0.39
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Ref Detection
EKUP SAMTB FLTB Comp Control Limit

MISCELLANEOUS CHEMISTRIES

Total sulfides (ppm, dry) 160 48 11 ND 53 0.1
Water soluble sulfides (ppm, dry) 0.1 ND ND ND ND 0.1
Oil & Grease (ppm, dry) ND 22 ND ND ND 20
Petroleum Hydrocarbons (ppm, dry) ND ND ND ND ND 20
% Solids (%) 75 77 68 77 77 0.1
TOC (%) 0.1 0.1 0.3 ND ND 0.1
CHLORINATED PESTICIDES (ppb, dry weight)

Aldrin ND ND ND ND ND 0.5
alpha-BHC ND ND ND ND ND 0.5-1.0
beta-BHC ND ND ND ND ND 0.5-1.0
delta-BHC ND ND ND ND ND 0.5-1.0
gamma-BHC (lindane) ND ND ND ND ND 0.5-1.0
alpha-Chlordane ND ND ND ND ND 5.0
gamma-Chlordane ND ND ND ND ND 5.0
2,4-DDD ND ND ND ND ND 1.0
4,4-DDD ND ND ND ND ND 1.0
2,4-DDE ND ND ND ND ND 0.5
4,4'-DDE ND ND ND ND ND 0.5
2,4-DDT ND ND ND ND ND 1.0
4,4-DDT ND ND ND ND ND 1.0
Dieldrin ND ND ND ND ND 0.5
Endosulfan | ND ND ND ND ND 20
Endosulfan i ND ND ND ND ND 0.5
Endosulfan sulfate ND ND ND ND ND 10
Endrin ND ND ND ND ND 0.5
Endrin aldehyde ND ND ND ND ND 0.5
Heptachlor ND ND ND ND ND 0.5
Heptachlor epoxide ND ND ND ND ND 10
Methoxychlor ND ND ND ND ND 10
Toxaphene ND ND ND ND ND 30
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
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
EK1 EK2 EK3 EK4 Limit
METALS (ppm, dry wt)
Arsenic 5.7 5.2 5.1 6.2 0.1
Cadmium ND ND ND 0.11 0.1
Chromium 86 110 130 160 0.1
Copper 8 11 15 25 0.1
Lead 3.2 4.4 52 7.3 0.1
Mercury 0.02 0.02 0.02 0.03 0.02
Nickel 39 56 62 85 0.1
Selenium ND ND 0.10 0.18 0.1
Siiver ND ND ND ND 0.1
Zinc 32 40 ND 67 1.0
ORGANOTINS (ppb, dry weight)
Monobutyttin ND ND ND ND 1.0
Dibutyltin ND ND ND ND 1.0
Tributyltin ND ND ND 2 1.0
Tetrabutyltin ND ND ND ND 1.0
PAHs (ppb, dry wt)
2-Methyl naphthalene ND ND ND ND 8
Naphthalene ND ND ND ND 20
Acenaphthylene ND ND ND ND 6
Acenaphthene ND ND ND ND 8
Fluorene ND ND ND ND 20
Phenanthrene ND ND ND ND 20
Anthracene ND ND ND ND 20
Fluoranthene ND ND ND ND 20
Pyrene ND ND ND ND 40
Chrysene ND ND ND ND 30
Benzo(a)anthracene ND ND ND ND 20
Benzo(b)fluoranthene ND ND ND ND 20
Benzo(k)fluoranthene ND ND ND ND 20
Benzo(a)pyrene ND ND ND ND 20
indeno[1,2,3-CD]pyrene ND ND ND ND 20
Dibenzo(a,h)anthracene ND ND ND ND 20
Benzo[ghi]perylene ND ND ND ND 40
total PAHs ND ND ND ND
PHENOLS (ppb, dry wt)
Phenol ND ND ND ND 10
2,4-Dimethylphenol ND ND ND ND 10
2,4-Dichlorophenol ND ND ND ND 40
Pentachlorophenol ND ND ND ND 40
Total Chlorinated phenol ND ND ND ND 4-860

total phenols ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
EK1 EK2 EK3 EK4 Limit

MISCELLANEOUS CHEMISTRIES

Total sulfides (ppm, dry) ND 16 15 420 0.1
Water soluble sulfides (ppm, dry) ND ND ND ND 0.1
Oil & Grease (ppm, dry) 160 ND ND 36 20
Petroleum Hydrocarbons (ppm, dry) ND ND ND 21 20
% Solids (%) 85 82 79 62 0.1
TOC (%) 0.1 0.1 0.3 0.5 0.1
CHLORINATED PESTICIDES (ppb, dry weight)

Aldrin ND ND ND ND 0.5
alpha-BHC ND ND ND ND 0.5-1.0
beta-BHC ND ND ND ND 0.5-1.0
delta-BHC ND ND ND ND 0.5-1.0
gamma-BHC (lindane) ND ND ND ND 0.5-1.0
alpha-Chlordane ND ND ND ND 5.0
gamma-Chlordane ND ND ND ND 5.0
2,4-DDD ND ND ND ND 1.0
4,4-DDD ND ND ND ND 1.0
2,4-DDE ND ND ND ND 0.5
4,4-DDE ND ND ND ND 0.5
2,4-DDT ND ND ND ND 1.0
4,4-DDT ND ND ND ND 1.0
Dieldrin ND ND ND ND 0.5
Endosulfan | ND ND ND ND 2.0
Endosulfan |l ND ND ND ND 0.5
Endosulfan sulfate ND ND ND ND 10
Endrin ND ND ND ND 0.5
Endrin aldehyde ND ND ND ND 0.5
Heptachlor ND ND ND ND 0.5
Heptachlor epoxide ND ND ND ND 10
Methoxychlor ND ND ND ND 10
Toxaphene ND ND ND ND 30
PCBs (ppb, dry weight)

PCB 1242 ND ND ND ND 20
PCB 1248 ND ND ND ND 20
PCB 1254 ND ND ND ND 20
PCB 1260 ND ND ND ND 20

total PCBs ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
SAM1 SAM2 SAM3 SAM4 Limit
METALS (ppm, dry wt)
Arsenic 4.9 49 4.7 6.0 0.1
Cadmium ND ND ND ND 0.1
Chromium 100 110 88 110 0.1
Copper 8 6 6 7 0.1
Lead 3.8 4.0 3.4 4.1 0.1
Mercury 0.05 0.02 0.03 0.03 0.02
Nickel 41 44 42 42 0.1
Selenium ND ND ND ND 0.1
Silver ND ND ND ND 0.1
Zinc 29 31 29 32 1.0
ORGANOTINS (ppb, dry weight)
Monobutyltin ND ND ND ND 1.0
Dibutyltin ND ND ND ND 1.0
Tributyitin ND 1 ND ND 1.0
Tetrabutyltin ND ND ND ND 1.0
PAHs (ppb, dry wt)
2-Methyl naphthalene ND ND ND ND 8
Naphthalene ND ND ND ND 20
Acenaphthylene ND ND ND ND 6
Acenaphthene ND ND ND ND 8
Fluorene ND ND ND ND 20
Phenanthrene ND ND ND ND 20
Anthracene ND ND ND ND 20
Fluoranthene ND ND ND ND 20
Pyrene ND ND ND ND 40
Chrysene ND ND ND ND 30
Benzo(a)anthracene ND ND ND ND 20
Benzo(b)fluoranthene ND ND ND ND 20
Benzo(k)fluoranthene ND ND ND ND 20
Benzo(a)pyrene ND ND ND ND 20
Indeno[1,2,3-CD]pyrene ND ND ND ND 20
Dibenzo(a,h)anthracene ND ND ND ND 20
Benzo[ghi]perylene ND ND ND ND 40
total PAHs ND ND ND ND
PHENOLS (ppb, dry wt)
Phenol ND ND ND ND 10
2,4-Dimethylphenol ND ND ND ND 10
2,4-Dichlorophenol ND ND ND ND 40
Pentachlorophenol ND ND ND ND 40
Total Chlorinated phenol ND ND ND ND 4-60

total phenols ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).

#
Sampling Sections

Analyte Detection
SAM1 SAM2 SAM3 SAM4 Limit

MISCELLANEOUS CHEMISTRIES

Total sulfides (ppm, dry) ND ND ND 2.4 0.1
Water soluble sulfides (ppm, dry) ND ND ND ND 0.1
Oil & Grease (ppm, dry) ND 56 ND ND 20
Petroleum Hydrocarbons (ppm, dry) ND ND ND ND 20
% Solids (%) 80 80 78 79 0.1
TOC (%) ND ND ND 0.1 0.1
CHLORINATED PESTICIDES (ppb, dry weight)

Aldrin ND ND ND ND 0.5
alpha-BHC ND ND ND ND 0.5-1.0
beta-BHC ND ND ND ND 0.5-1.0
delta-BHC ND ND ND ND 0.5-1.0
gamma-BHC (lindane) ND ND ND ND 0.5-1.0
alpha-Chlordane ND ND ND ND 5.0
gamma-Chiordane ND ND ND ND 5.0
2,4-DDD ND ND ND ND 1.0
4,4-DDD ND ND ND ND 1.0
2,4-DDE ND ND ND ND 0.5
4,4-DDE ND ND 3.3 ND 0.5
2,4-DDT ND ND ND ND 1.0
4,4-DDT ND ND ND ND 1.0
Dieldrin ND ND ND ND 0.5
Endosulfan | ND ND ND ND 20
Endosulfan Il ND ND ND ND 0.5
Endosulfan sulfate ND ND ND ND 10
Endrin ND ND ND ND 0.5
Endrin aldehyde ND ND ND ND 0.5
Heptachlor ND ND ND ND 0.5
Heptachlor epoxide ND ND ND ND 10
Methoxychlor ND ND ND ND 10
Toxaphene ND ND ND ND 30
PCBs (ppb, dry weight)

PCB 1242 ND ND ND ND 20
PCB 1248 ND ND ND ND 20
PCB 1254 ND ND ND ND 20
PCB 1260 ND ND ND ND 20

total PCBs ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
SAM5 SAM6-A SAM6-B  SAM6-C SAM7 Limit

METALS (ppm, dry wt)

Arsenic 6.0 5.3 5.7 5.9 5.4 0.1
Cadmium ND ND ND ND ND 0.1
Chromium 120 150 160 160 120 0.1
Copper 7 15 18 14 7/ 0.1
Lead 4.5 4.9 5.7 5.4 4.6 0.1
Mercury 0.06 0.03 0.05 0.05 0.04 0.02
Nickel 48 66 73 68 46 0.1
Selenium ND 0.11 0.12 0.10 ND 0.1
Silver ND ND ND ND ND 0.1
Zinc 34 48 54 49 35 1.0
ORGANOTINS (ppb, dry weight)

Monobutyitin ND ND ND ND ND 1.0
Dibutyltin ND ND ND ND ND 1.0
Tributyltin 1 1 1 1 ND 1.0
Tetrabutyitin ND ND ND ND ND 1.0
PAHs (ppb, dry wt)

2-Methyl naphthalene ND ND ND ND ND 8
Naphthalene ND ND ND ND ND 20
Acenaphthylene ND ND ND ND ND 6
Acenaphthene ND ND ND ND ND 8
Fluorene ND ND ND ND ND 20
Phenanthrene ND ND ND ND ND 20
Anthracene ND ND ND ND ND 20
Fluoranthene ND ND ND ND ND 20
Pyrene ND ND ND ND ND 40
Chrysene ND ND ND ND ND 30
Benzo(a)anthracene ND ND ND ND ND 20
Benzo(b)fluoranthene ND ND ND ND ND 20
Benzo(k)fluoranthene ND ND ND ND ND 20
Benzo(a)pyrene ND ND ND ND ND 20
Indeno[1,2,3-CD]pyrene ND ND ND ND ND 20
Dibenzo(a,h)anthracene ND ND ND ND ND 20
Benzo[ghi]perylene ND ND ND ND ND 40
total PAHs ND ND ND ND ND
PHENOLS (ppb, dry wt)

Phenol ND ND ND ND ND 10
2,4-Dimethyliphenol ND ND ND ND ND 10
2.,4-Dichlorophenol ND ND ND ND ND 40
Pentachlorophenol ND ND ND ND ND 40
Total Chlorinated phenol ND ND ND ND ND 4-60

total phenols ND ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
SAM5 SAM6-A SAM6-B  SAM6-C  SAM7 Limit

MISCELLANEOUS CHEMISTRIES

Total sulfides (ppm, dry) 25 41 42 49 ND 0.1
Water soluble sulfides (ppm, dry) ND ND ND 0.2 ND 0.1
Oil & Grease (ppm, dry) ND ND ND ND ND 20
Petroleum Hydrocarbons (ppm, dry) ND ND ND ND ND 20
% Solids (%) 76 71 69 75 78 0.1
TOC (%) 0.1 0.3 0.3 0.3 0.1 0.1
CHLORINATED PESTICIDES (ppb, dry weight)

Aldrin ND ND ND ND ND 0.5
alpha-BHC ND ND ND ND ND 0.5-1.0
beta-BHC ND ND ND ND ND 0.5-1.0
delta-BHC ND ND ND ND ND 0.5-1.0
gamma-BHC (lindane) ND ND ND ND ND 0.5-1.0
alpha-Chlordane ND ND ND ND ND 5.0
gamma-Chlordane ND ND ND ND ND 5.0
2,4-DDD ND ND ND ND ND 1.0
4,4-DDD ND ND ND ND ND 1.0
2,4-DDE ND ND ND ND ND 0.5
4,4'-DDE ND ND ND ND ND 0.5
2,4-DDT ND ND ND ND ND 1.0
4,4-DDT ND ND ND ND ND 1.0
Dieldrin ND ND ND ND ND 0.5
Endosuifan | ND ND ND ND ND 2.0
Endosuifan I ND ND ND ND ND 0.5
Endosulfan sulfate ND ND ND ND ND 10
Endrin ND ND ND ND ND 0.5
Endrin aldehyde ND ND ND ND ND 0.5
Heptachlor ND ND ND ND ND 0.5
Heptachlor epoxide ND ND ND ND ND 10
Methoxychlor ND ND ND ND ND 10
Toxaphene ND ND ND ND ND 30
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
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
FL1 FL2 FL3 FL4 Limit
METALS (ppm, dry wt)
Arsenic 51 6.6 53 4.9 0.1
Cadmium ND 0.16 ND ND 0.1
Chromium 140 150 150 150 0.1
Copper 9 35 18 15 0.1
Lead ShE) 71 5.0 41 0.1
Mercury 0.04 0.07 0.04 0.02 0.02
Nickel 55 85 77 69 0.1
Selenium ND 0.22 0.15 0.1 0.1
Silver ND ND ND ND 0.1
Zinc 39 73 51 46 1.0
ORGANOTINS (ppb, dry weight)
Monobutyltin ND ND ND ND 1.0
Dibutyltin ND 1 ND ND 1.0
Tributyltin 1 4 ND ND 1.0
Tetrabutyltin ND ND ND ND 1.0
PAHs (ppb, dry wt)
2-Methy! naphthalene ND 23 ND ND 8
Naphthalene ND ND ND ND 20
Acenaphthylene ND ND ND ND 6
Acenaphthene ND ND ND ND 8
Fluorene ND ND ND ND 20
Phenanthrene ND ND ND ND 20
Anthracene ND ND ND ND 20
Fluoranthene ND ND ND ND 20
Pyrene ND 13 ND ND 40
Chrysene ND ND ND ND 30
Benzo(a)anthracene ND ND ND ND 20
Benzo(b)fluoranthene ND ND ND ND 20
Benzo(k)fluoranthene ND ND ND ND 20
Benzo(a)pyrene ND ND ND ND 20
Indeno[1,2,3-CD]pyrene ND ND ND ND 20
Dibenzo(a,h)anthracene ND ND ND ND 20
Benzo[ghi]perylene ND ND ND ND 40
totai PAHs ND 37 ND ND
PHENOLS (ppb, dry wt)
Phenol ND ND ND ND 10
2,4-Dimethyliphenol ND ND ND ND 10
2,4-Dichlorophenol ND ND ND ND 40
Pentachlorophenol ND ND ND ND 40
Total Chlorinated phenol ND ND ND ND 4-60

total phenols ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
FL1 FL2 FL3 FL4 Limit

MISCELLANEOUS CHEMISTRIES

Total sulfides (ppm, dry) 21 290 49 7.1 0.1
Water soluble sulfides (ppm, dry) ND ND ND ND 0.1
Oil & Grease (ppm, dry) ND 31 ND ND 20
Petroleum Hydrocarbons (ppm, dry) ND ND ND ND 20
% Solids (%) 78 57 71 78 0.1
TOC (%) 0.3 0.7 04 0.4 0.1
CHLORINATED PESTICIDES (ppb, dry weight)

Aldrin ND ND ND ND 0.5
alpha-BHC ND ND ND ND 0.5-1.0
beta-BHC ND ND ND ND 0.5-1.0
delta-BHC ND ND ND ND 0.5-1.0
gamma-BHC (lindane) ND ND ND ND 0.5-1.0
alpha-Chlordane ND ND ND ND 5.0
gamma-Chlordane ND ND ND ND 5.0
2,4-DDD ND ND ND ND 1.0
4,4-DDD ND ND ND ND 1.0
2,4-DDE ND ND ND ND 0.5
4,4-DDE ND ND ND ND 0.5
2,4-DDT ND ND ND ND 1.0
4,4-DDT ND ND ND 42 1.0
Dieldrin ND ND ND ND 0.5
Endosulfan | ND ND ND ND 2.0
Endosulfan I ND ND ND ND 0.5
Endosulfan sulfate ND ND ND ND 10
Endrin ND ND ND ND 0.5
Endrin aldehyde ND ND ND ND 0.5
Heptachlor ND ND ND ND 0.5
Heptachilor epoxide ND ND ND ND 10
Methoxychlor ND ND ND ND 10
Toxaphene ND ND ND ND 30
PCBs (ppb, dry weight)

PCB 1242 ND ND ND ND 20
PCB 1248 ND ND ND ND 20
PCB 1254 ND ND ND ND 20
PCB 1260 ND ND ND ND 20

total PCBs ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
FL5 FL6 FL7 FL8 Limit
METALS (ppm, dry wt)
Arsenic 5.0 3.1 5.2 4.9 0.1
Cadmium ND ND ND ND 0.1
Chromium 130 140 140 120 0.1
Copper 7 7 6 8 0.1
Lead 3.0 3.3 3.6 3.9 0.1
Mercury 0.05 0.03 0.06 0.04 0.02
Nickel 49 45 47 59 0.1
Selenium ND ND ND ND 0.1
Silver ND ND ND ND 0.1
Zinc 34 34 34 39 1.0
ORGANOTINS (ppb, dry weight)
Monobutyltin ND ND ND ND 1.0
Dibutyltin ND ND ND ND 1.0
Tributyltin ND ND ND ND 1.0
Tetrabutyltin ND ND ND ND 1.0
PAHs (ppb, dry wt)
2-Methyl naphthalene ND 4.0 ND ND 8
Naphthalene ND ND ND ND 20
Acenaphthylene ND ND ND ND 6
Acenaphthene ND ND ND ND 8
Fluorene ND ND ND ND 20
Phenanthrene ND ND ND ND 20
Anthracene ND ND ND ND 20
Fluoranthene ND ND ND ND 20
Pyrene ND ND ND ND 40
Chrysene ND ND ND ND 30
Benzo(a)anthracene ND ND ND ND 20
Benzo(b)fluoranthene ND ND ND ND 20
Benzo(k)fluoranthene ND ND ND ND 20
Benzo(a)pyrene ND ND ND ND 20
indeno[1,2,3-CD]pyrene ND ND ND ND 20
Dibenzo(a,h)anthracene ND ND ND ND 20
Benzo[ghi]perylene ND ND ND ND 40
total PAHs ND 4.0 ND ND
PHENOLS (ppb, dry wt)
Phenol ND ND ND ND 10
2,4-Dimethylphenol ND ND ND ND 10
2,4-Dichlorophenol ND ND ND ND 40
Pentachlorophenol ND ND ND ND 40
Total Chlorinated phenol ND ND ND ND 4-60

total phenols ND ND ND ND
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Table 4, continued. Sediment chemistry summary, Humboldt Bay Baseline Survey | (FY 1993).
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Sampling Sections

Analyte Detection
FL5 FL6 FL7 FL8 Limit

MISCELLANEOUS CHEMISTRIES

Total sulfides (ppm, dry) 12 2.3 ND 0.3 0.1
Water soluble sulfides (ppm, dry) ND ND ND ND 0.1
Oil & Grease (ppm, dry) ND ND 81 ND 20
Petroleum Hydrocarbons (ppm, dry) ND ND 73 ND 20
% Solids (%) 76 80 78 75 0.1
TOC (%) 0.1 ND ND 0.1 0.1
CHLORINATED PESTICIDES (ppb, dry weight)

Aldrin ND ND ND ND 0.5
alpha-BHC ND ND ND ND 0.5-1.0
beta-BHC ND ND ND ND 0.5-1.0
delta-BHC ND ND ND ND 0.5-1.0
gamma-BHC (lindane) ND ND ND ND 0.5-1.0
alpha-Chlordane ND ND ND ND 5.0
gamma-Chlordane ND ND ND ND 5.0
2,4-DDD ND ND ND ND 1.0
4,4'-DDD ND ND ND ND 1.0
2,4-DDE ND ND ND ND 0.5
4,4-DDE ND ND ND ND 0.5
2,4-DDT ND ND ND ND 1.0
4,4-DDT ND ND ND 44 1.0
Dieldrin ND ND ND ND 0.5
Endosulfan | ND ND ND ND 2.0
Endosulfan I ND ND ND ND 0.5
Endosulfan sulfate ND ND ND ND 10
Endrin ND ND ND ND 0.5
Endrin aldehyde ND ND ND ND 0.5
Heptachlor ND ND ND ND 0.5
Heptachlor epoxide ND ND ND ND 10
Methoxychlor ND ND ND ND 10
Toxaphene ND ND ND ND 30
PCBs (ppb, dry weight)

PCB 1242 ND ND ND ND 20
PCB 1248 ND ND ND ND 20
PCB 1254 ND ND ND ND 20
PCB 1260 ND ND ND ND 20

total PCBs ND ND ND ND
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Table 5. Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative
percent particle size intervals; weight (g): Coarse <4¢; Fine =5¢.
T R e e e e A P e T T e L e e e e e s T e,
Tk Sampling Stations: Cumulative Percent
Size interval

S(Phi) EK1 EK2 EKS ik CompEKUP
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
7.6 0.0 0.0 0.0 0.0
19.0 0.0 0.0 0.0 0.0
28.6 0.5 0.7 0.0 0.1
40.3 15 17 0.7 0.9
64.0 27.0 17.5 4.6 19.2
94.9 84.8 80.6 20.7 68.6
. 96.8 88.3 84.6 41.3 76.3
- 97.5 90.5 87.5 56.3 81.8
6 98.0 926 90.3 68.7 87.5
98.5 94.5 92.9 78.2 90.8
98.8 95.8 94.2 83.2 93.2
| 99.0 97.0 96.0 87.5 95.0
>9 | 1000 100.0 100.0 100.0 100.0
Total weight: 34.7 33.0 32.0 228
Coarse weight: 336 29.1 27.0. 94

Fine weight 1.1 3.9 4.9 . 1Ba .k
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Table 5, continued.
Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative percent

particle size intervals; weight (g): Coarse <4¢; Fine =5¢.

 SAMS SAM7

<5 0.0 0.0 0.0 0.0 0.0 0.0

4 | o0 0.0 0.0 0.0 0.0 0.0

3 | o0 0.0 0.0 0.0 0.0 0.0

0.0 6.7 0.0 0.0 0.0 0.0

5.0 13.0 1.5 0.0 0.0 0.7

11.0 15.5 4.8 2.8 0.8 0.7

1 | 250 20.0 14.1 15.1 4.9 3.4

" 88.7 70.8 717 69.4 50.1 65.0

99.3 98.8 98.8 97.9 97.8 98.4

4 | 994 99.2 99.0 98.4 98.2 98.7

5e 99.5 99.3 99.2 98.8 98.3 98.7

99.5 99.3 99.3 98.9 98.7 98.7

99.6 99.4 99.4 99.2 99.0 99.1

8 99.6 99.5 99.5 99.3 99.1 99.2
g 100.0 100.0 99.5 99.4 99.1 99.3
s 100.0 100.0 100.0 100.0 100.0 100.0
 Total weight: 51.6 41.0 357 . 311
Coarse ‘weight: 513 407 35.4 |

Fine weight: 03 0.3 0.3
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Table 5, continued.
Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative percent
particle size intervals; weight (g): Coarse <4¢; Fine =5¢.

5 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0
-3 . 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.4 0.2

0 0.3 03 1.1 06
1.1 0.9 2.9 15

2 6.1 6.2 6.9 55
65.9 72.0 75.3 73.9

v 76.4 77.3 82.1 81.2
5 81.8 83.3 86.9 85.6
86.6 86.5 90.0 89.1

89.8 89.9 92.2 92.0

s 02.2 02.3 94.0 03.7
04.0 94.3 95.7 95.2
5 100.0 100.0 100.0 100.0

Total weight: 29.7

Coarse weight 227 .
Fine weight; 7.0 72
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Table 5, continued.
Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative percent
particle size intervals; weight (g): Coarse <4¢; Fine =5¢.

0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.3 0.2 0.1 0.4 0.1
1.2 04 0.4 1.3 0.6
16.3 16 2.1 12.9 6.6
834 7.1 36.2 43.5 37.1
87.7 342 62.8 63.9 58.5
. 91.2 51.5 76.4 79.0 69.9
. e 93.4 63.9 84.1 86.4 79.4
94.9 74.0 88.3 90.4 85.5
8 96.1 81.8 91.4 927 88.8
97.2 87.1 93.5 94.7 914
: >9 100.0 100.0 100.0 100.0 100.0
Total weight: 32.9 28.1 287
 Coarse weight: . 28.9 9.6 18.0

- Fine weight 4.1 185 10.7
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Table 5, continued.
Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative percent

particle size intervals; weight (g): Coarse <4¢; Fine =5¢.
b e e e e e o]
. Sampling Stations: Cumulative Percent.

. FL5 FL6 FL7 FL8  RefComp  Control

5 | o0 0.0 0.0 0.0 0.0 0.0

o 0.0 0.0 0.0 0.0 0.0 0.0

3 0.0 0.0 0.0 0.0 0.0 0.0

2 0.0 6.6 0.0 0.0 0.0 0.0

A 0.0 10.7 0.4 0.0 0.0 0.0

0 0.1 12.8 1.1 0.2 0.2 0.0

0.5 17.0 4.9 1.0 0.3 0.7

13.2 54.8 60.8 28.9 0.6 37.7

96.7 96.0 97.8 97.6 9.0 93.5

98.8 97.4 98.6 99.1 77.0 96.4

99.2 98.1 98.8 99.2 93.7 97.4

99.3 98.4 99.0 99.3 95.8 97.9

""" 99.4 99.0 99.3 99.5 97.2 98.3

99.4 99.2 99.4 99.5 97.8 98.5

99.5 99.3 99.4 100.0 97.8 98.5

100.0 100.0 100.0 100.0 100.0 100.0
Total weight: '. 375 336 W e
Coarse weight: 341 365 . 233.

Fine weight 04 10 b5 03 7.0
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Table 5, continued.

Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative percent
particle size intervals; weight (g): Coarse <4¢; Fine >5¢.

o Sampling Stations: Cumulative Percent '
NB1 NB2 NB3 - NB4

<5 0.0 0.0 0.0 0.0 0.0
o 0.0 0.0 0.0 0.0 0.0
A 0.0 0.0 0.0 0.0 0.0

2 0.2 0.0 0.3 0.0 0.0
.- 0.3 0.0 0.9 2.0 0.8
o 0.8 0.1 2.4 7.0 2.1

e 5.3 0.3 19.0 20.5 0.8
60.9 46.0 85.0 80.4 73.9
-3 98.9 99.3 99.4 99.2 99.2

99.5 99.5 99.6 99.5 99.5
99.6 99.5 99.7 99.5 99.5
6 | 996 99.5 99.7 99.5 99.5

99.6 99.5 99.7 99.5 99.5
99.7 99.6 99.7 99.5 99.5
99.7 99.6 99.7 99.5 99.5
>9 100.0 100.0 100.0 100.0 100.0

Total weight: B 428 45 . . a0
Coarse wei_gh;; _ *-,-'45.9 42.4 443 . : : - 42.0.
Fine weight 02 02 6z 02  gp
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Table 5, continued.
Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative percent

particle size intervals; weight (g): Coarse <4¢,; Fine 25¢.
#
Sampling Stations: Cumulative Percent :

NB8 - NB9 NB10
<5 0.0 0.0 0.0 0.0 0.0
-4 0.0 0.0 0.0 0.0 0.0
%3 0.0 0.0 0.0 0.0 0.0
2 14.7 12.0 9.5 6.7 14.2
1 . 30.7 25.8 23.9 24.9 34.4
0 37.6 33.6 32.8 39.2 46.1
44.6 455 43.0 57.4 59.0
75.9 85.3 79.2 90.5 87.7
98.4 99.1 94.1 98.2 96.8
99.1 99.3 95.0 98.6 97.4
99.1 99.4 96.1 99.0 98.5
99.4 99.5 96.9 99.2 98.6
7 99.4 99.5 97.8 99.3 98.8
& 99.4 99.5 98.3 99.5 99.1
9 99.5 99.6 98.9 99.6 99.5
>9. 100.0 100.0 100.0 100.0 100.0
Total weight /9 a5 370 515 45.0
Coarse weight: 435 412 352 50.7 439

Fine weight: 04 03 19 07 1.2
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Table 5, continued.
Particle Size Distributions (PSD), Humboldt Bay Baseline Survey | (FY 1993). Cumulative percent
particle size intervals; weight (g): Coarse <4¢; Fine =>5¢.

S’tations-~:..Gﬂmﬁgggtive Percer

ENTY

= 0.0 0.0 0.0
ok 0.0 0.0 0.0
8 | 0.0 0.0 0.0
2. | 0.0 0.0 0.0
0.0 0.0 0.0
0.3 0.2 0.0
1.9 0.8 0.2
41.9 69.9 47.4
96.3 99.0 99.0
99.0 99.4 99.4
______ 99.6 99.4 99.4
99.6 99.4 99.4
7 99.6 99.4 99.5
- 99.6 99.5 99.5
9 99.7 99.5 99.5
>9 100.0 100.0 100.0

ht - ws 305

ght: 410 - “g3ap .

04 o _ 0.2
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Table 7. Mysid (H. costata) suspended particulate phase bioassays, Humboldt Bay Baseline Survey |

(FY 1993).

Holmesimysis costata
Suspended Particulate Phase Bioassay Results

Humboldt Harbor Sediments
[ T e == —— = s =~ &= ]|

NUMBER OF SURVIVORS

(Start n = 10)
Replicate Home Disposal

No. Sediment Reference EKUP SAMTB FLTB

1 10 10 10 9 10

2 10 9 10 10 10

3 10 10 10 10 10

4 10 10 10 10 10

5 10 10 10 10 10
Mean 10.0 9.8 10.0 9.8 10.0
SD 0.0 0.45 0.0 0.45 0.0

1. Data fail SHAPIRO-WILKS TEST for normality at P=0.01:

W=0.603

D = 1.600

Critical Wiz 501, = 0.868

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 no significant difference among sample data and
disposal site reference:

Critical F value = 17 (0.05, k=3)

Rank Sum:

EKUP

30

SAMTB

275

FLTB

30
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Table 8. Fish (C. stigmaeus) suspended particulate phase bioassays, Humboldt Bay Baseline
Survey | (FY 1993).

Citharichthys stigmaeus
Suspended Particulate Phase Bioassay Results
Humboldt Harbor Sediments
[=me——sm——————— = - ——— —=————————————————— e ————————)

NUMBER OF SURVIVORS

(Start n = 10)
Replicate Home Disposal

No. Sediment Reference EKUP SAMTB FLTB

1 10 10 10 9 10

2 10 10 10 10 10

3 10 10 10 10 10

4 10 10 9 10 10

5 10 10 10 10 10
Mean 10.0 10.0 9.8 9.8 10.0
SD 0.0 0.0 0.45 0.45 0.0

1. Data fail SHAPIRO-WILKS TEST for normality at P=0.01:
W=0.588 D =2.400 Critical Wy, 001y = 0.868

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 no significant difference among sample data and
disposal site reference:

Critical value = 17 (0.05, k=3)

EKUP SAMTB FLTB

Rank Sum: 27.5 27.5 30
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Table 9. Amphipod (R. abronius) solid phase static bioassays, Humboldt Bay Baseline Survey |
(FY 1993).

Rhepoxynius abronius
Solid Phase Static Bioassay Results
Humboldt Harbor Sediments
[————————————————————————— e |

NUMBER OF SURVIVORS

(Start n = 20)
Replicate Home Disposal
No. Sediment Reference EKUP SAMTB FLTB
1 19 19 19 17 20
2 19 17 18 20 20
3 20 18 20 17 17
4 18 19 16 15 18
5 17 19 20 18 17
Mean 18.6 18.8 18.6 17.4 18.4
SD 1.14 0.45 1.67 1.81 1.52
Mean %
Reburial 98.9 98.8 93.3 90.2 92.6
SD 2.37 264 6.20 7.43 8.56

1. Data pass SHAPIRO-WILKS TEST for normality at P=0.01:
W=0.964 D = 36.800 Critical Wiy, 01, = 0.868

2. Data pass BARTLETT'S TEST for homogeneity of variance at ¢=0.01;

Calculated B statistic = 1.81 Table Chi-square value = 11.34
3. ANOVA test shows no significant difference among sample means and disposal site
reference:
Critical F value = 3.24 (0.05, 3, 16) Calculated F value = 0.638

Calculated F > Critical F, .. Fail to Reject H,: all groups equal
4. DUNNETT'S TEST (Mean Comparison Test) shows no Humboldt Harbor sample
composite with lower survival than the Humboldt reference composite at P = 0.05:
EKUP SAMTB FLTB

Dunnett's t: -0.209 1.043 0.000

(1-tailed, P=0.05, d.f=16,3)
Dunnett table value = 2.23
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Table 10. Mysid (H. costata) solid phase flow-through bicassays, Humboldt Bay Baseline Survey |
(FY 1993).

Holmesimysis costata
Solid Phase Flow-Through Bioassay Results
Humboldt Harbor Sediments
. s re—Eeaee—————————— ]

NUMBER OF SURVIVORS

(Start n = 20)
Replicate Home Disposal

No. Sediment Reference EKUP SAMTB FLTB

1 19 18 19 20 20

2 19 20 20 19 19

3 20 19 18 20 19

4 19 18 19 18 19

5 20 20 19 19 19
Mean 19.4 19.0 19.0 19.2 19.2
SD 0.55 1.0 0.71 0.71 0.45

1. Data pass SHAPIRO-WILKS TEST for normality at P=0.01:
W=0.888 D =9.600 Critical Wiy 001, = 0.868

2. Data pass BARTLETT'S TEST for homogeneity of variance at a=0.01:

Calculated B statistic = 2.23 Table Chi-square value = 11.34
3. ANOVA test shows no significant difference among sample means and disposal site
reference:
Critical F value = 3.24 (0.05, 3, 16) Calculated F value = 0.111

Calculated F > Critical F; .. Fail to Reject H,: all groups equal
4. DUNNETT'S TEST (Mean Comparison Test) shows no Humboldt Harbor sample
composite with lower survival than the Humboldt reference composite at P = 0.05:
EKUP SAMTB ELTB

Dunnett's t: 0.000 -0.200 -0.2000

(1-taied, P=0.05, df=16,3)
Dunnett table value = 2.23
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Table 11. Polychaete worm (N. caecoides) solid phase flow-through bioassays, Humboldt Bay
Baseline Survey | (FY 1993).

Nephtys caecoides
Solid Phase Flow-Through Bioassay Results
Humboldt Harbor Sediments
P = s e —————————————

NUMBER OF SURVIVORS

(Start n = 20)
Replicate Home Disposal

No. Sediment Reference EKUP SAMTB FLTB

1 20 19 18 20 18

2 20 20 19 18 18

3 20 20 18 19 19

4 20 120 20 20 17

5 20 20 18 20 18
Mean 20.0 19.8 18.6 19.4 18.0
SD 0.0 0.45 0.89 0.89 0.71

1. Data pass SHAPIRO-WILKS TEST for normality at P=0.01:
W=0.978 D = 9.200 Critical Wiy g01) = 0.868

2. Data pass BARTLETT'S TEST for homogeneity of variance at ¢=0.01:

Calculated B statistic = 1.94 Table Chi-square value = 11.34
3. ANOVA test shows significant difference among sample means and disposal site
reference:
Critical F value = 3.24 (0.05, 3, 16) Calculated F value = 5.652

Calculated F > Critical F; .. Reject H,: all groups equal

4. DUNNETT'S TEST (Mean Comparison Test) shows sample composites Comp EKUP
and Comp FLTB produce lower survival than the Humboldt reference composite at P =
0.05:

EKUP SAMTB FLTB

Dunnett’'s t: 2.502 0.834 3.753

(1-tailed, P=0.05, d.f=16,3)
Dunnett table value = 2.23
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Table 12. Mean metals concentrations (mg/kg) in tissues of M. nasuta and N. caecoides exposed to
Humboldt Bay sediments, Baseline Survey | (FY 1993). Non-detected analytes calculated
at 0.5 x D.L.; n = 5 for all means; Baseline values are from a single tissue composite.

Macoma nasuta

Baseline 34 0.70 19 81 3.1 0.53 9.5 2.4 0.70 200

Control 434 050 648 640 272 030 6.08 2.38 0.55 192
EKUP 378 049 222 694

5.00 018 208 2.04 0.60 198

SAMTB 41.8 0.87 208 604 3.94 0.16 222 196 0.43 180

FLTB 41.2 0.54 0.19 2.04 0.55 210

Reference 42.8 0.59 12.3 48.4 2.86 0.24 5.18 2.46 0.40 174

Nephtys caecoides

it As © cr L P Mg W & . Ag' Zn
Baseline 2Toe swliSn TOET 22 12 DAY g S b 005 300
Control 244 077 162 268 062 013 48 316 005 182
EKUP 280 077 140 238 084 014 55 318 006 170
SAMTB 260 073 162 244 p-._s.z_s___. 014 540 320 005 168
FLTB 280 070 304 258 080 014 568 294 005 172

Reference 25.0 0.89 1.68 250 0.68 0.14 5.70 3.18 0.05 180

' Ag means calculations contain ND values (calculated as 0.05 mg/kg).

Detection Limits: Hg = 0.02 mg/kg (parts per million)
All others = 0.1 mg/kg.

Shaded values are statistically elevated compared to reference treatments (see Table 13 and Table
14 for statistical summaries).
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FIGURES
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Figure 2. Humboldt Bay FY 1993 sampling locations. Stations FL1 through FL8, ENT1,
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 1993 sampling locations. Stations NB1 through NB10.
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Figure 4. Humboldt Bay FY1993 sampling locations. Stations EK1 through EK4 and
SAMT1 through SAM7. Solid stations indicate those used in Eureka Upper
Channel (EKUP) and Samoa Turning Basin (SAMTB) composites.
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Scope of Services
Bioassays and Bioaccumulation Testing
Humboldt Harbor FY 93 Maintenance Dredging

1. PURPOSE. The purpose of this contract is to perform bulk sediment
analyses, suspended particulate bioassays, solid phase bioassays, and
bicaccumulation testing of sediments collected from Humboldt Harbor
and Bay. The testing will assist in determining whether the material
from Humboldt Harbor and Bay is suitable for agquatic disposal in
compliance with Section 103 of the Marine Protection Research and
Sanctuaries Act.

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, Eureka, Fields Landing, North Bay, Bar and
Entrance Channels. Sediment samples shall be taken at those sites
listed in Table 1 (shown in Figure 1). A total of four composites
shall be made according to the compositing scheme shown in Figure 2
and listed 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 full suite
of sediment chemistry, bioassays and bioaccumulation tests. In
addition, sufficient individual sediment from each sediment location
within a composite area shall be taken to conduct individual sediment
chenistry analyses.

c. All of the samples shall have their containers physically marked
as to area, sample location, and purpose of sampling. The Contractor
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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
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.

& 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. In the event that there
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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,PHYSICAL AND GEOLOGICAL 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 (1f <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
compositing areas, shall be analyzed for the parameters specified in
Table 1. In 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 suitable 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.

c. The presence of major "unknown" analytes on gas chromatograms or
reconstructed ion chromatography (GC/MS) should be noted.

d. Grain size analysis and hydrometer readings shall be performed in
accordance with the grain size procedure found in Procedures for Handling
and Chemical Analysis of Sediment and Water Samples. U.S. Army Corps of Engineers
Technical Committee on Criteria for Dredged and Fill Material (Plumb 1981).




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

of
(MLLW)
North Bay
NB1 525,070 1,384,200 GRAB 37
NB2 525,920 1,383,850 GRAB 37
NB3 528,610 1,386,270 GRAB 37
NB4 530,600 1,387,800 GRAB 37
NBS 531,750 1,389,435 GRAB 37
NB6 533,710 1,391,365 GRAB 37
NB7 535,691 1,392,300 36 37
NBS8 537,165 1,392,987 36 37
NB9 538,680 145:3193), 6310 35 377
NB10 540,530 1,394,465 36 37
SAMOA
SAM1 541,698 1,394,581 3645 7
SAM2 542,620 1,34,962 355 37
SAM3 544,057 1,395,362 35-36 37
SAM4 545,480 1,396,110 35-36 37
SAMS 547,270 1,397,500 34-35 37
SAM6 547,620 | 1,397,079 36 37
SAM7 548,480 1,398,061 36 37
EUREKA
EX1 541,498 1 ;81958132 3655 37
EK2 543,115 1,396,720 26.5 28
EK3 543,600 1,397,863 27 28
EK4 543,792 1,398,985 26.5 28
FIELDS
LANDING
FL1 513,800 1,383,820 27.5-28 28
FL2 514,070 1,384,130 27.5-28 28
FL3 514,250 1,383,790 28-30 28
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CHANNEL SAMPLE NORTHING | EASTING Estimated Sample
depth to to
mudline maximum
(MLLW) Depth

of
(MLLW)
FL4 515,660 1,384,580 28 28
F1.5 517,305 1,385,100 27 28
FL6 519,220 1,384,600 27 28
FL7 521,140 1,383,510 25 28
FL8 523,300 1,384,500 27 28
ENTRANCE ENT1 526,110 1,382,040 Grab 45
ENT2 529,240 1,379,860 Grab 45

BAR BAR1 531,010 1,377,490 GRAB 45

Reference RF 40°49741 | 124°18734" | GRAB OR PIPE 165~

site " North West DREDGE 1657

or
26.5-
27.0
fathonms

Control Tomales | 38%13/50 | 172057740"

Site Bay " North | West
TABLE 1. Humboldt Sampling Locations




Composite SAMPLE COMPOSITE SAMPLE
1 EK1 4 F1L1
1 EK2 4 FL2
1 EK3 4 FL3
1 EK4 4 FL4
4 FL5
2 SAM4 4 FL6
2 SAMS 4 FL7
2 SAM6 4 FL8
2 SAM7
5 RF
J** NBS8 6 Tomales
Bay
3%% NBS
3**% NB1O
3 SAM1
3 SAM2
3 SAM3

Table 2. Compositing Plan
** Only placed in composte if >80% passes through #200 sieve



Table 3 Designation of Parameters for Analysis

Detection Limit (mg/kg dry wt)(2)

Parameters

Sediment

Conventionals

TOC 0.1%
0il and Grease 20
TPH 20
Grain Size NA
Total Solids 0.1%
Total and Water Soluble Sulfides 0.1
Metals

Ag 0.1
As 0.1
cd 0.1
Cr 0.1
Cu 0.1
Hg 0.02
Ni 0.1
Pb 0.1
Se 0.1
Zn 1.0
Organic

Compounds

Butyltins(P) 0.001
pPcBs(¢) 0.02
PAHs(d)/

Phenol 0.02
Pesticides- (¢)

Aldrin .0005
Alpha-~BHC .001
Beta~BHC .001
Delta—~BHC .001
Gamma-BHC .001
Alpha-Chlordane .001
Gamma-Chlordane .001
4.4'-DDD .001
4.4'’~-DDE .001
4.4'-DDT .001
Dieldrin .0005
Endosulfan I .002
Endosulfan II .0005
Endosulfan Sulfate .01
Endrine .0005
Heptochlor .0005
Heptochlor Epoxide .01
Toxaphene .03



TCDD/TCDF (f)

(a) Report as mg/kg dry wt., unless
(k) Mono-, Di-, and Tributyltin.
(c) Reported as Aroclor equivalents
total PCB.

(d) All compounds on EPA Method 610
(e) All compounds on EPA Method 608
(f) Only on composited sediments

otherwise noted.
1242, 1248, 1254,

list.
list.

1 pptrillion

and 1260 and
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Note: Throughout the following discussions on bioassays the term
Manual refers to the Evaluation of Dredged Material for Ocean
Disposal, Testing 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 PARTICUIATE 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, uncontaminated
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 ard 4 above.

b. Preparation of the Biocassay Phase.

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

(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
testing in the same water to be used for the bioassays.

c. Collection and Maintenance of Test Species.

(1) Species Selection. Three species shall be used:
(1) Larvae of (pacific oyster) Crassostraea gigas or (bay mussel) Mytilus
edulis (% normal development to D stage) (2) (mysid shrimp) Holmesimysis
sculpta, and (3) (juvenile sanddab) Citharicthys stigmaeus.

(2) 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 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. If 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
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biocassays. Conditions and procedures shall follow those found in the
Manual, unless otherwise noted.

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 water
particulate particulate
phase phase
(3) 10% suspended (3) 50% suspended
particulate particulate
phase phase
(4) 10% suspended
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 ECS0 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 Analysis for Suspended Particulate Biocassays.

(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.

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

(3) If mean percent survival or normal development in
the control is greater than any of the other treatments, for the
biocassays, than additional statistical analyses shall be performed.
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 Jgreater mortality or abnormal
development occurs in the highest concentration of test medium, than a
1LC50 or EC50 must be calculated as described in the Manual.

7. SOLID PHASE BIOQASSAY

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 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 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. Two species
shall be used: (1) (Amphipod) Rhepoxynius abronius; (2) (burrowing
polychaete) Nepthys caecoides, and (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 times.

c. Solid Phase Preparation and Experimental Design. The test
treatments shall consist of the dredged material samples, a reference,
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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
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 shall
follow those found in the Manual for the l0-day solid phase bioassay.
Observations and water quality measurements (temperature, pH salinity,
dissolve oxygen shall be made daily. Ammonia shall be measured daily
in static tests.

(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 organlsm, the water in the tank shall be analyzed
for hydrogen sulfide, ammonia, and dissolved oxygen. This information
shall be included in the final report.

(2) The amphipod biocassay shall be conducted
following the procedures of Swartz, R. C., J.K. Phillips, J.O.
Lamberson and F.A. Cole. 1985. Phoxocephalid amphipod bioassay for
marine sediment toxicity. pp. 284-307. In: R.D. Cardwell, R. Purdy
and R.C. Bahner (eds.), Adquatic Toxicology and Hazard Assessment:
Seventh Symposium. ASTM STP 854. The reburial portion of the test is
not required.

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.

(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
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analyses shall be presented in tabular form.

8. BIOACCUMULATION.

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 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 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. 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 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 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
of 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.
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(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. The tissue shall be analyzed for the
parameters specified in Table 3. A pre-exposure sample of tissue
shall be analyzed for parameters specified in Table 3. Required
detection limits are specified in Table 3. The Contractor is
responsible for having sufficient tissue of the organisms to be used
for biocaccumulation testing.

(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.

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.

(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. Data Analysis 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
required, 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
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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 CONTROL.

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 Ouality Control in Water and Wastewater Laboratories,
USEPA 600/4-79-019, March 1979, EPA Office of Research and
Development, Cincinatti, Ohio (Handbook). This plan shall also comply
with the manual.

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 1is out
of control from the standpoint of either precision or accuracy, all
analyses since the last in control point will be repeated.

c. 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 following quality control
measures shall be taken with each group of samples analyzed:

(1) A reagent blank per batch of samples shall be
analyzed.

(2) One duplicate analyses per 10-20 sanmples shall be
made, and precision data shall be reported in the gquality 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 per 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
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limit.

(5) Printouts from all AA and GC analyses shall be kept
on 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.

11. _RESPONSIBILITY FOR FIELD WORK.

The Contractor 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:
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. Inventory of all 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
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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
typographlcal errors, and otherwise revise the document
in accordance to the Contracting Officer’s or his
Authorized Representative’s comments and questions.

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 rece1v1ng 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






SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR L2l

LABORATORIES .
CORE SAMPLING DATA SHEET
INCORPORATED
Date: /O = 320-S 2. Vessel: 77 2 e
aptain; / L; / - /J'/J.A.) - Crew: /i/ R
GENERAL OBSERVATIONS:
Location ILD.:_AJ g -/ @ime: /OfO§> 0. 22"
Z. P of
_oordinates:__ 40”45 24 560
- -
24 IR
re#: Core Length Obtained: Core Length Sampled G /2/4 4
Sample: Composite/Discrete  Core subsampled: Yes/No Sub Sample Interval:
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = ?[)
:ZQ’?’::M- +9) €02 =  MLLW. Mudline Depth =_328.2$7
- A
M—"":‘;;: Core Length =/ 2 S
L 40-

_ G =l D /{” i
>OMMENTS: 7

O 1o 1oL < b Pk eSS



SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR
LABORATORIES
CORE SAMPLING DATA SHEET /N INCORPORATED

KINNETIC 2310

ate: /5"739"%‘)/ Vessel: ce/f‘:\C—

aptain: fy i{frﬂr I (; / 57/,11; Crew: /(AZ

ENERAL OBSERVATIONS: /. 1 Tl i3 [otredee ¢ bosistl /

.ocation LD.: A)J{ . Time:__ A% gg
1!
ordinates:___¥D Y /9 V4 Z0 LoO
' A, a
DB R B 24,30
Zore#: Core Length Obtained: Core Length Sampled é%
Sample: Composit Core subsampled: Ye Sub Sample Interval:
Water Depth (+/-) Tide M.LLW. Sampling Depth = _22-%
3 6% -(+@ .7 g = M.L.L.W. Mudline Depth = 2.5, &?
Y jw/z«’ Cj{(",'}} == /- P); C L th !
e ore Leng = _J .13
49.5G

étfaué ﬁ"’i_‘!

e Y o AR IS ot el

COMMENTS: 4 4 0(




= —

~OE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR KINNETIC
! TORI
CORE SAMPLING DATA SHEET c LA?S ESROPOEZ[ED
19-30-%2 Vessel: Col#ic
Lo / lo 2.4 Crew: e )
JERAL OBSERVATIONS: g 0 (‘}
;ation LD.: /\);2 3 Time: o lL('Q/
i Y Fe ol 1
mdinatejsﬁef'%g S YA A Yo 4 g 42.62
e )% prdl (2% jg . 5CBS
1 & Core Length Obtained: Core Length Sampled GRAB
role: Composite@ Core subsampled: Ye Sub Sample Interval:
Water Depth  (+/-) Tide M.LL.W. Sampling Depth = _=S 7
_17_3.( D 4.4§ = MLLW. Mudline Depth = YA
+ 1.2 )
i Core Length =2/ '
29,55

@tf’aé {9»!‘}’

| \MENTS: e o 0}}{;/ Lo g{g )




COE FY 1992 MAINTENANCE DREDGING
-~ HUMBOLDT HARBOR

KINNETIC N

LABORATORIES
CORE SAMPLING DATA SHEET ' v—/
' INCORPORATED
10~ 20 Vessel: Ceir, ¢
tain: ﬂ C:. e 24l Crew:__J& & gy
JERAL OBSERVATIONS: < J e
e 7 ‘! 2
cation LD4___aJ y{ o Time: &S &8
ordinates:_ 24n% Hb 4 .42 g9 g (58 /
Joge /X 4218 yoid 12 24 2L
1 -
ore#: Core Length Obtained: Core Length Sampled GRAS
ample: Composite/Discrete Core subsampled: Yes/No Sub Sample Interval: J
Water Depth (+/-) Tide M.L.L.W. Sampling Depth =
(+/-) = M.L.L.W. Mudline Depth =

————————
—————

Core Length =

COMMENTS: Mvwc/?‘é?@,fawy{f Eczf?’ e S 07[ clede s

' ek I A e
Y(:Jﬁ?j CFEe s CFwH &waj{?;é’_




~~OE FY 1992 MAINTENANCE DREDGING

KINNETIC

HUMBOLDT HARBOR I_ABORATOR|ES
CORE SAMPLING DATA SHEET IN CORPORATED
o 12 -T Vessel:_ (@ N
poin: /9 4 ) Crew: L. A
:NERAL OBSERVATIONS: y S5 oen s Yt S50
seation LD 2 K == Time: 0 9/ d
Jesiee \ — A:7eel .
ordinates: ent L 12 5% >2.673
j20? 42 21.30 053"
D e#: Core Length Obtained: Core Length Sampled GRAG [
; aple: Composite/Discrete Core subsampled: Ye@ Sub Sample Interval:
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 3.0

4005 W) L2 MLLW. Mudline Depth = _25-9¢"

Core Length = /.25

. A W AP RN AL S R ¥

] . . ~
| OMMENTS: ¢ M Gre®

é)ave C../€5-—} Sed J




SFCOE FY 1992 MAINTENANCE DREDGING KINNETIC N

HUMBOLDT HARBOR LABORATORIES
CORE SAMPLING DATA SHEET / INCORPORATED

Sies Nod-\oc 24 |49 2 Vessel: Colric

aptain: f. \\ (=l Crew: 5‘4”6-“»\: MgMigon, Eimousan. E 5&&4’5
G, fuoont a5 KL

JENERAL OBSERVATIONS: = L( 7 Trefe - 2o ket ga... ,4&/ e
Avea ot core [efes m?d) LJ*.I a? ;Wg?':’ @‘fﬁﬂﬂ’ ffauéofs.«réa
IOL,-)G"O[.b Eé'%’di SIQQ o~ (,Lvlddg’ ’;’Z‘O e 7 yéf"g‘(mﬁ‘g%\{:1‘¢!t‘

7&lf7{‘-€ ” SP@{.’:‘QM /S SO»\)J\_SVQ VQ 5 $4€ d 2 & gg:q » L ow ;3,,,-

&

_ocation LD.: _/t) @ é-\ Time: ) g gL/

sordinates: &i@a L.f,é‘ 2O, .2 ‘M\‘“
o
124° ' s1.92"

Core Length Sampled _G&RAS

Core#: Core Length Obtained:

Sample: Compositeéiscrete >Core subsampled: Yes/No Sub Sample Interval:

fd}-ﬁ— mf(&-" 1

Water Depth (+/-) Tide M.L.L.W. Sampling Depth =
Nd @ N34 _  MLLW. Mudline Depth = 36.79
t
Core Length - _ RS

\SM(%Q /’(&‘.C LSVQQ

L0k o A BT 59

COMMENTS:




T'~OE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR KINMETLS
LABORATORIES
CORE SAMPLING DATA SHEET S LA INCORPORATED

te: CE;”' Z‘?, 932 Vessel: ( &/ J/L
fmﬁmﬂ"/ Q/t_"ﬂ/&/ Crew: _”‘z:

INERAL OBSERVATIONS: Aac., 2) ot ow elod f&i{)éc’/‘: Je 74 . Too £
g4 ?%S"J#’% T1ve 5&4/""9 aFor RAr clicssd! c:e,ﬁ‘:.?v,

»qa’/é’ya Sw&? Gue, wel -

A _J
. 2 A
ocation LD:—AF i TP = k@ﬁ ! Time:__ /4 2 &
oordinates,__$N° L ' &9 .52 b A
1 . 1
p2u® 1 4228 »,
> et Core Length Obtained: C.. ar""" bl Core Length Sampled GRAS
3 nple: Composxte@ Core subsampled Léf@ Sub Sample Interval:
Water Depth  (+/-) Tide M.L.L.W. Sampling Depth = EZ
7 1 - P
g2 () 2 pY = M.L.L.W. Mudline Depth = _Z¢ 8,2 ¢
~
Core Length = g&. P Y

i OMMENTS:

coy AR L L



tadho + 1.9

SFCOE FY 1992 MAINTENANCE DREDGING KINNETIC N
HUMBOLDT HARBOR LABORATORIES
CORE SAMPLING DATA SHEET ~ INCORPORATED

ate;_(Je¥. ‘;_?_Q) ;QQ (= Vessel:_al;//‘fgz
aptain: f? L :d 6 /'gJ._) Crew: AZ—-

ENERAL OBSERVATIONS: * = —
Tdof— S&AW@ 6’-7}' 7‘0?_ 07‘( g bgdte 1 (,.)eav o Siewnd //M/>
7

1o clowac 7PV 22

) P NED ;
Seclh e st ;.§JI&¢)?’!* f"‘""f 7o é‘?ﬁ /-

ot e 43"{ ,53;‘,}*;&;“‘95}\ -

B

ocation 1D "7 = {24‘& 2 Time:__/4 3%
ordinates,_40° W6 S8 4% L
322 ' as. 13"

ore#: Core Length Obtained: Core Length Sampled GRAB

sample: Composite Core subsampled: Yes@ Sub Sampie Interval:

Water Depth (+/-) Tide MLLW. Sampling Depth =_3°3
&
3~ «§ 2-/& =  MLLW. Mudline Depth = 3C3<
Core Length =G ,é’ ce

COMMENTS:




"

T COE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC N

LABORATORIES

<< INCORPORATED

e 19-20-3L

Vesselk (~.elt, ¢

Crew: YILZ

v Lain:*)'? falsid

SNERAL OBSERVATIONS:
Ao croa £ /mJ,,,r ﬁs}g; /"{aa& A S C. dft_(}tm- &Afa/wve..e/

fats 2 g A /<O oxly, ¢ ey

fots of sheil hel by sz;;
“roglf Oieﬁ'v P SVOC\‘*"/ %@J/yk{}\gff f-{gi;f(;

[ o
ocation LD.: A)@ g’? - 2654 Time: 2 2 3 2

; . 0, , " Al
sordinates: /9 7 ;2. 84

- _.‘i
2yl ' 232.9%

o

Core Length Obtained: (o ver &

Core Length Sampled rgf oW,
¢ mple: Composit Core subsampled: Yes@ Sub Sample Interval:

Water Depth (+/-) Tide MLLW. Sampiing Depth =32
Lt —

]
e NieE ~(+0’W gbé = M.L.L.W. Mudline Depth =_22Q_79

Core Length = é :/cg 4—»
| A aily
OMMENTS:

i g R N T



SFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR

KINNETIC
LABORATORIES _; *

CORE SAMPLING DATA SHEET
INCORPORATED
= ;;_ Y e ] '/""‘t . .
ate: j‘/ \/)‘w / &~ Vessel: f)v)‘if S (-e /‘/v’(
-y ";I- i )
aptain: /17/7 ;} 'I\\ FANTE A Y Crew: KL.i
ENERAL OBSERVATIONS: " I L = < L
SSRAPIE oy s ST CRE Ll ~ T N Foel Aste A7
i 5 }
~ L ~Fyrl {
Al b4 —‘%“,‘5'.- ”~ 5 M{‘j?‘f#@ N f:’ )La" pas / j L J y
Si% M;,:)"[Q. y Mgc.’f . LA JRER S raen //‘3;‘- A SA A S ”;‘* Sned 1‘-»!"4-?:/',‘
«F ,{ AR TRA S A j‘:‘t- 7 5’/\&‘;1 /SAjéy 2 Some, Gt::f\hllc_ 0&:‘;} _J

By ORCe f{r; =i ud

; wy;
_ocation 1.D.: N 8 i Time:
L 4—?,2%‘_?";;

Coordinates: La
Lanc ’;UQ i 7 2_‘!”{‘_"—-— i
‘/ P
PN e = fo.
Coret#: Core Length Obtained: Core Length Sampled_&R#A 2

Sample: CompositefDiscret Core subsampled: Yes/No Sub Sample Interval:

s
P e
e

MLLW. Sampling Depth = "7~

£ 2=

Water Depth  (+/-) Tide
S0 L
915 (+:T: 2,5

MLLW. Mudline Depth  =_2

Core Length =

COMMENTS: /

CRrREZ SH Pa&&

E B _

| , T Gentber 13 sireAst  SEEGE S 4
Jecmsins) 0w shsuwers, | thele 35,

e e kR SRS L



SYCOE FY 1992 MAINTENANCE DREDGING _ KINNETIC :
HUMBOLDT HARBOR :
CORE SAMPLING DATA SHEET LA?S ggll.l(l)’glEiTED
rate: 3l OdL ?Z Vessel: ( c,/% 3
% tain: N € /bfa n Crew: KL
;ENERAL OBSERVATIONS: Nes ' -
(gw{',d CL‘U’\"Q/_ "\’/DDO D ﬁ L)F p(-//& }!46//

S‘QM'OZQ Rrown/ Sra- SA;;:J. lpnje. ek ohbris + 3malf A

Ne -40-545) (/) seestor ,  wo suds s

.ocation LD.;_ Y. [‘i / O D Time: DIl hes V-7

srdinates: Yy ¢ 43 1 4S5 65 "
jpyt N 520"

— — =~

I re#: Core Length Obtained: Core Lengtn Sampled GRAB

s»mple: Composite@ Core subsampled: Yes/No Sub Sample Interval: __ __ ____

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 37 ’
o)
297 w9y 3.YT =  MLLW. Mudline Depth = 36.27
Core Length =
( DMMENTS:

GRAZ 5,%39/&




SFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR

KINNETIC

LABORATORIES ¢
CORE DATA SHEET ~ INCORPORATE]
SAEEC INCORPORATED
Date: 31 é J Iz Vessel: (e) 'A &
Captain: P Glewn Crew: KLT
GENERAL OBSERVATIONS: J
“nwﬁ > WO.cr O‘f . C,e_h:"féf‘ C"\Qﬂhb} nW Pu/P/wM /9 1R
Sopkt  Sfew /B 58 pd el conpe Skl 4ash  nr /'55"- shet frags
nor- *jﬁuw- eloris ("““‘/" 4/344(,/- /Mk“‘}\
Location LD.: SoM | L Time: OBZ2EN ord PB-/‘
Coordinates: _{aT Ls? 42" SBIS N
b gt ol ez}
Coret#: Core Length Obtained: Core Length Sampled_GRAB

Sample: Composit@ Core subsampled: Yes/No Sub Sample Interval:

Water Depth  (+/-) Tide

RIS ey 34D -

Core Length

M.L.L.W. Sampling Depth

M.L.L.W. Mudline Depth

39
= 3627

o e ARG L e

COMMENTS:

G4 5»944/’0/,«;




SRCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR KINNETIC

LABORATORIES
CORE SAMPLING DATA SHEET INCORPORATED
ate: 3l Ot 92 Vessel: Calhi
3 tain: P Ll Crew: KL T

ENERAL OBSERVATIONS: . . Jaus =t [
JE J\@m&/ aﬁr e Losiene Pnt-;n’. P/ T fens A? b L

é‘/‘ 0-; C‘\v‘rq‘,.
: : s : F Al bacé. o "fj"wc
jﬁw}ok_ B 6/“7\/ Gf‘h MQJ.."I'M/K;\'SANJ/ //4/(, ZQL
cAelrng. Cloan tmiFoun  SApR ne  oehe

ocation LD.: SAM 2 D Time: O3 2B T

. /
ordinates: 4p° 4807

syt N 09 YE”

T e Core Length Obtained: Core Length Sampled_ & RAB

:rmple: Composit@ Core subsampled: Yes/No Sub. Sample Interval:

332’

Water Depth (+/-) Tide M.L.L.W. Sampling Depth =
3PS g -  MLLW. Mudline Depth = _ 3€. 28~
Core Length =__

{ DMMENTS:

§RAG SA%

v onins b i PRt o TR L



FCOE FY 1992 MAINTENANCE DREDGING KINNETIC N

HUMBOLDT HARBOR .
[ABORATORIES _{ :

CORE SAMPLING DATA SHEET N CORPORATED

te: 3l O T Vessel: CO/ 744"

iptain: /O C fonn Crew: KLT

ENERAL OBSERVATIONS: .
s e x o(nwww/ st Merdd, oF 800/ ﬂf LFP é:nbzuj ﬁe./‘
ocher — (omRns boereAsT

sAmple. ! W ffieSon ) (Bey SANEL OLSANIS debeis . e ook Shel hast
ne

(o.lzq, SL\Q«{? S

J

_ocation LD.: SAM 3 D Time: NS4 L 5T

\

~oordinates:___£AT : Yo Y2 240

bons, TR R YO A
-

ore#: Core Length Obtained: Core Length Sampled GRA 2

sample: Composite@ Core subsampled: Yes/No Sub Sample Interval:

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 3% ’
9.6 @ 3.9 =  MLLW. MudineDepth = 3¢0!
Core Length : =
COMMENTS: /
>

Crau 5/‘”70

oo v TN LA e YT



'COE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC
LABORATORIES

S~ INCORPORATED

7 .
& 31 pa % Vessel: C- L [T
y in; F glc,vw\ Crew: K L I
INERAL OBSERVATIONS:

W Side /,F a(scum_'-/ O'F‘f /"‘“VB&f p'.[;z_; nee— L f’é’q_
cample Med M Grn [ B spuid | sbed hnsh  no 0rgani Jeé,,’JI oy
Ny (0—1\51- 5(\0(/ O‘Itéf& J
scation LD.: <samM 9D Time: 0]52 L= ST
rdinates;__ AT Upt 4%’ 3‘;5 Y

Yyt 1o’ 5% 8"

Lbh< f

—

Core Length Sampled ARAB

Core Length Obtained:

Lo

sample: Composit Core subsampled: Yes/No Sub Sample Interval:

| /
Water Depth  (+-) Tide M.L.L.W. Sampling Depth = 37
39,25 o 35K =  MLLW.Mudine Depth = 34:/7
Core Length =_ =
OMMENTS:

G rele 5/4-701u

Ak e




COE FY 1992 MAINTENANCE DREDGING KlNNE“C

HUMBOLDT HARBOR LABORATORlES -

CORE SAMPLING DATA SHEET ; N CORPORATED
2 04 S92 Vessel: (J'A¢.
tain: 'lp & lenin Crew: KL __ <
NERAL OBSERVATIONS:
s of € o oFF LP AR hrese \

st el G/ el | el ol e s (3 shell

ycation LD.: SAM < D Time: 092/ ST \\

oordinates:__ 27" ' yp S53.62 -

loe . 24 n 123
)

Core#: Core Length Obtained: Core Length Sampled GRAG

Sample: Composite@ Core subsampled: Yes/No Sub Sample Interval:

Water Depth  (+-) Tide M.L.L.W. Sampling Depth = K) # /
397K+ 3,43 = M.L.L.W. Mudline Depth = 2
Core Length = 3,3,
COMMENTS:

PP | 5/%70!&




7COE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC
)™ LABORATORIES
~  INCORPORAIED

e: 3] O FZ Vessel:

Ceolti

y in: T i — feinn Crew:

KL

NERAL OBSERVATIONS:
5»)42. Sfeden ~ too’fzr‘ off S Ened

4 F (—f\o ﬁwku et

54 £fine 3SAND u/j,ﬁ' Ano)C A’}k(/ 5%“'7"00/0/) Lop. LAC RS
X M;D/" mare  sand oF L T onf:.,‘o 3 /?/’j

AL~ .
scation LD.: SAM AIQ @;(Z"J‘#fg \  Time: Jovs” 5T

¢ _rdinates:__LAT ! 93’ 9¢’ $8.0%8 L

Lae 124 B 47,32

il

L et Core Length Obtained:

Core Length Sampled_ @R AR

2ﬂmpleiscrete Core subsampled: Yes/No Sub Sample Interval:

|
Water Depth  (+/-) Tide MLLW. Sampling Depth = _37 g
by P - W A M MALEW. Mpaing Depth = 36 2F#
Core Length =
_
OMMENTS: ok P 749




SFCOE FY 1992 MAINTENANCE DREDGING

KINNETIC
HUMBOLDT HARBOR LABORATORIES
CORE LING DATA SHEET
S INCORPORATED
Date: 3/ O 92 Vessel: Colbe
Captain: F & fonn Crew: : [ T
GENERAL OBSERVATIONS:
SF)Mp(e.i
Location LD.: sAmM 4 ( 3) Time:  //:/5
ordinates:__{ AT Ao A3 oV &\
Lonc\}‘. — {1k 1o AL
Core#: Core Length Obtained: 1.$ -2..3 Core Length Sampled
Sample:@mscrete Core subsampled: Yes/No Sub Sample Interval:
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 57

WS ) 4.8k MLLW. Mudline Depth = 34 .13

Core Length = .8l

COMMENTS:

C rAB3 5%77125 Torm of & o>
{\\L\\ Y’Q {‘43‘)“\\ hc?e‘\

(’l kg S W, whL

AR



SFCOE FY 1992 MAINTENANCE DREDGING KINNETIC N

HUMBOLDT HARBOR RIE
CORE SAMPLING DATA SHEET M?SSSL%ORiTEE :
1 ate: F—-OeT—a . Vessel: =TIt
{ 1ptain: P &\ Crew: K LI
_ENERAL OBSERYATIONS:
\\.\\,\’ U N T A
\"‘__3-5’ itasey MOt Q\""B‘ Vioe S
1. -3 S ament Inmys = w e Slhs e~
Location ID: Sives [ C Time: Lo
oordinates: D A5 49 oS 14
Low \L4 fo 38,4\

’“,ore#:_ﬁg_(—_} 3435 Core Length Obtained:_35 3.9, > % Core Length Sampled_ Bt

- Sample: /Discrete Core subsampled: Yes/No Sub Sample Interval:

|

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = >

i st C = M.L.L.W. Mudline Depth = _33.4
Core Length = 3.0

TOMMENTS: Toal R~ oAU oF 3 (own®2 .
[ENENE S AVIRNIS CUR OG ’5.§.' '5.-5‘ wen A

EER R, E



SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR KINNETIC
CORE SAMPLING DATA SHEET . 'A?Sgggggim s
Jate: 3 / 06’1' 7&—- Vessel: (6// 74é.

Taptain: | i §lenn Crew: K LEE

JENERAL OBSERVATIONS:
ch“)'e/' 0'[ Cj‘mme/}‘
Somples Nedffie Soof Ben SPND, 2 A ﬂ"-“:f”%
R Ojjﬂk.uL Q(L{o"j a'f‘nﬂﬂsc.‘
_|

Location LD.: S5AM 7 D Time: 092z /ST

Coordinates:__&A7 ¢ Yy 99 0/ 23 "

Am;; 12y )y B ES

Core#: Core Length Obtained: Core Length Sampled_6°A3

Sample: Composi Core subsampled: Yes/No  Sub Sample Interval:

/
Water Depth (+-)  Tide MLLL.W. Sampling Depth = __37

275 W) 3K

M.L.L.W. Mudline Depth = 3s ??

Core Length =

COMMENTS: /

1




IFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC '
LABORATORIES

~  INCORPORATED

T R L . Vessel: T
3 tain ¢ (GLE Crew: KLT
ENERAL OBSERVATIONS:
(7 ‘.sv. [ o= 2
e \-‘-\\y Py S e N }( = ~{g Vealom b 2
Yy o \\ e L e - R 4
: S . ’ 4,&:,& 8 y
N ] v.n,..:; \?‘; LN N; ! P e ‘v\-‘f“;"\ A% “‘? ‘('N
‘ ‘:\u ~ \‘L\
Jocation 1LD.: E - \ Time: \ AL
ordinates: Lot 4o a7 g i, L3
Laeoy Lk 3. 15
I, ¢ (G
P o Core Length Sampled '

Core Length Obtained:

Sample: Composne/D{sc/re}.e Core subsample

d: Yes/No Sub Sample Interval:

Water Depth (+/-) Tide
Au i @y Bgs

Core Length

M.L.L.W. Sampling Depth

M.L.L.W. Mudline Depth

A
‘-d y

s
A
LW

'OMMENTS:




SFCOE FY 1992 MAINTENANCE DREDGING KINNETIC
IS LRI [ABORATORIES
CORE SAMPL§I-:NIG. DATA SHEET "INCORPORATED -
Date: V| ownv AN Vessel: ST B Y N
Captain;___ ¥ e L v Crew: LT
GENERAL OBSERVATIONS:
150 (:—‘L DR S R S U TIUIG Y SN ‘
1w L"“.ﬁ B e m—— Naabys e HET N ?\NL\,
I 351/ £omn Vs XS, AL ‘»\5\\»") L\vﬁ, EVRE SRR RS
- \])/
Location LD.: = & - 7 ~ Time:__ 9% - 1 45
ordinates: e NTE 40"4% 13.10
o ' - .
LowG 114 1o 43 40
Core#: Core Length Obtained: Core Length Sampled
Sample: C@}iscrete Core subsampled: Yes/No Sub Sample Interval:
Water Depth (+/-) Tide M.L.L.W. Sampling Depth =_L.3
2= @+ 2352 = MLLW. Mudline Depth = b &
Core Length - 5%

COMMENTS: :
b Coeed > BRIy o oY o Sy FE L\:\\ L NaVE T AT Y

-

TR TR TN 1,?‘\.\ T.¥e. Visea - L




SFCOE FY 1992 MAINTENANCE DREDGING KINNETIC
HUMBOLDT HARBOR ———’A’LABORATORIES .
CORE SAMPLING DATA SHEET INC ORPORATEb‘
ate: \ oV \ o\b\\_ Vessel: eV
't tain: O . Gl Crew: KLE
';ENERAL OBSERVATIONS:
TD(’ 6 - \“-\\ PaLIWR-( BHeowa St
o -3l R Bl Tee
~L-Ce T CoP e ‘_;b_,‘,hk“.’r <\ ——
“ocation ILD.___E\&” = X\% Time:;__1= 52 ~ b 39
( Jordinates: T a> 4\, AN g
CLanb L4 1o 40. 16
s Core Length Obtained: S . — Core Length Sampled

Sample: C@/Discrete Core subsampled: Yes/No Sub Sample Interval:

|
Water Depth (+/-) Tide MLLW. Sampling Depth = L3
Yelrr S - PAE _  MLLW. Mudline Depth = L34
Core Length =56
SOMMENTS:

O see ke MReeQLE  Tolen | 3.0

raL af 3 eres renyey fae AR 288 TRES




SFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC
LABORATORIES

N INCORPORATED

Date:  \ Wou \AA - Vessel: CELT\~-

Captain: QO LE wiws Crew:__ KLT

e il b Nl AR o

GENERAL OBSERVATIONS:
VEns  SeoX= , Fine | Bickow toat e Sueflea
Below At lren. Ve (o ‘*‘h} sedsmad  Rinell : med ten, T2 'ﬁ#“\}
S TEL Sl -

Gonnink endt  Teak e 1,2 To  ofiow

—
Location LD.: s & Time: H4s
sordinates: Lin_ hbo 43 19.19
Lo W _ P24 [0 \9. 6l
Core#: Core Length Obtained: Core Length Sampled GRAB

Sample: iscrete Core subsampled: Yes/No Sub Sample Interval:

Water Depth (+/-) Tide M.L.L.W. Sampling Depth =
= (+-) = M.L.L.W. Mudline Depth =
Core Length =
COMMENTS:

ToolX & (ahe St €Y [ANAY s ST AT 0w

NI1sLmgrT ShwME TelFh  F¥-4 -0




SFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC

LABORATORIES

INCORPORATED

Vessel: Ce /741" C

ate: /0—?0—97_,

LL.T

Crew:

aptain: ﬁ J Ka,:/_,\)

_ENERAL OBSERVATIONS: So2 C /o Sletfs & Sbell Gash Gt

o, y s i /’-) bi"‘ -7 ’§'f”’ ;-(;Jﬂy c;/("far Fradal @_,vf,,.;//7(,
I /
~ocation L.D.: J=A = / Time: ¢ 3 23— /4 2 o
1!
yordinates: Joo Y3 ' 1738
/ . /
12A° (3 23 de

“ore#: Core Length Obtained: Core Length Sampled GRATS

Sample:iscrcte Core subsampled: Yes/No Sub Sample Interval:

Water Depth (+-) Tide M.LLW. Sampling Depth =_22 7 &
20.5 @) 437 =  MLLW.Mudline Depth =_2&/ S
ki t‘,, ;\» * ) o S
:'Z‘;;‘ Core Length = f.E7

s
Ir

SOMMENTS: fJoc fnsd 2 To<e f’f"fw = ple 5.»—»
o _;**{:, 7o & Nowel e 28 7

&<
a #TE G

e Mo

-i

e o ¢ A



SFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC ___
)~ _LABORATORIES ¢
" INCORPORATE B

Jate: /0 ‘ZO "‘qq-/ Vessel: C—ét!f!\(.
aptain: ? -' é / p//J Crew: <A£

SENERAL OBSERVATIONS:

- T} — s -
Location 1L.D.: Jf’ L 1. Time: 1YS 4 Jr d s
Coordinates: 22.Y6 Jn 43 v I
- ¢ [ Panyd (o Q'-
L B ARE ). & 7
Core#: Core Length Obtained: Core Length Sampled ARAB
Sample: @Discmte Core subsampled: Yes/No Sub Sample Interval:
_
Water Depth (+/-) Tide MLLL.W. Sampling Depth = _2 &
L G 26 . MLLW. Mudline Depth = _Z.5- &
Core Length =
o i~ £ B g ;
COMMENTS:  Afg,2 o/ 0/ W’& STa 700 7o _f;#’f /;d.’sf) Y /54:,-’-/.;;?‘;‘,, T
Watew . SH 7 A b cJJHi ’i‘;ﬁ:d{?_ Cféy”’\
AN

" 4 4’ g! 3
= e . . S0 f o a JENn H ‘t y N e 77 ) F
b L e -~ ki i< - L 7 e Py ST R P R T S
L mm S TS /"" { -~ el e ma T ST T l7G S ey TS ‘
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SFCOE FY 1992 MAINTENANCE DREDGING

KINNETIC

HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET I-A?IS ICQS]I.((I)D%ISTED
ate: 17— g -3 Vessel: ¢ @ /4%, ¢
“aptain: /743 é 2, Crew:__ &L 7~
] ENERAL OBSERVATIONS:
_ocation Tl = 2 Time: Zg-}—‘; AN
ordinates: 4p” 43 } 25, 9% "

2013 o AN

Core#: Core Length Obtained: Core Length Sampled_ GRAR

Sample: iscrete Core subsampled: Yes/No Sub Sample Interval:

Water Depth (+/-) Tide M.L.L.W. Sampling Depth =_=2 T
325 @ S =  MLLW. Mudline Depth = 272.55
Core Length = O.8¢
COMMENTS: i yuoof $7a7iand 73 E ol Aepas: % oda’ gm ”

Too & pelFiple Sor#h Mec F=E




JFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC
LABORATORIES

/™" INCORPORATED

ate: /) O—- 39~ 52, Vessel: Lo /‘a -
aptain: ,ﬂ [P, Crew: /ﬂ/ L2

Ve AN Lot T A C_‘,‘."»{C

, - g &
NERAL OBSERVATIONS: /Si s &uei Sa-el s =7

_ocation LD.: 7. <L~ & Time: 1SS
Lo &) % .
ordinates: Ho 43 <. .57
¢ ’ ’

Core Length Sampled_ GRAD

Core#: Core Length Obtained:

Sample: Composite/Discrete Core subsampled: Yes/No Sub Sample Interval:

Water Depth (+-) Tide MLLW. Sampling Depth =_2 .2
So o sy =25 -  MLL.W.Mudline Depth = _=2°% 26
Ry A !

—"‘;‘;"7\?" Core Length =_ 2./ w4

COMMENTS:




1y

SFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

KINNETIC
LABORATORIES ¢
INCORPORATED

Date:_ /0 ="30-97_ Vessel: o l¥rc
| Captain: 4 Gl ) Crew:_ AL T

SENERAL OBSERVATIONS: 1/, Jof SSet & 3T Lo/ L
C Loy u/%ﬁf ce 7S

Location LD.: ;A -4 - %'éfa rovd Time: Qo8— /72 35
** el
. Coordinates: 22,29 Aelea 4p 437 RS (
(3-95 2413 20'2.0
Core#: /J 2.+% Core Length Obtained: Q’ﬁ q' Core Length Sampled & '

l Sample:iscrete Core subsampled: Yes@ Sub Sample Interval:

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 28-¢90
2249 @ £ =  MLLW. Mudline Depth =Z23.46
e
/’;‘{'F 4 Core Length = _f[ > 3‘/
. At L
i :
TCOMMENTS: cusl &t = 24" Total yielod ot &.< salles
" At BWH +lis sie ¢

1 = ¢




SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR PINREE

LABORATORIES ¢
CORE SAMPLING DATA SHEET INCORPORATED"
Date:__ /=30 =3 2 Vessel: - / At e
Captain: ﬁ 23 ;/ [; /{? A&j Crew: ;K&I

| GENERAL OBSERVATIONS: Sma !l Leavy Cladasd /4 ;-‘;-J,g/g é,yzré

y v, c‘!?.a/-{y

i
Location LD.: _AA S Time: 105 6
* Coordinates: 4" 4 3 ’ j“/,éé €
d .7 S
/124 13 ] g 2 3
i Core#: Core Length Obtained: Core Length Sampled GRAG
Sample: Composite‘ Core subsampled: Ye@_gy Sub Sample Interval:

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = ;&
3.0 - ) X576 = MLLW. Mudline Depth = _2.5~.9%
2355
| “‘.3' ST Core Length = L.07 "
-COMMENT S: I

Sedol - Seat & 7o 4o goHdg Kivewr grard o
S$r2aL




SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR KINNETIC

SRR ST X IS SR 6 S LS

LABORATORIES
CORE SAMPLING.DATA SHEET INCORPORATED
T /0 =30 -2 _ Vessel: CQ/{I\;
{ ptain: 4 . ( //,./,\J Crew: /“\/ L7
z INERAL OBSERVATIONS:
Location L.D.: ; 4: é Time: / f)‘gf’. <
,ordinates: 4D . qy” | / ig\? '
(z4” 27 /3.5 "
TCore#: Core Length Obtained: Core Length Sampled G RAA

Sample: Composite Core subsampled: Yes@ Sub Sample Interval:
4 20 puly

’ ¢
Water Depth (+/-) Tide M.LL.W. Sampling Depth = _=2 &2
_34_ - (+) _Q_g = M.LL.W. Mudline Depth = 2« 2E
1.5
= Core Length =
XA e —

Santof LJ/,‘;"‘”’Q voc & §4e// b S




. KINNETIC S

LABORATORIES €.
INCORPORATED

SFCOE FY 1992 MAINTENANCE DREDGING
HUMBOLDT HARBOR
CORE SAMPLING DATA SHEET

Date: /]~ ? 0 - C?L Vessel: L @ / %,'C
Captain: p t‘; ;»"’3 AZQL Crew: /( A,:
GENERAL OBSERVATIONS:
Location I.D.:ﬁﬁA‘* 7 Time: )O3 2,
Coordinates: yo® 44’ 125 A (-
| P . 7~

PRI 21.0%
Zore#: Core Length Obtained: Core Length Sampled GLAAS
Sample: Composi Core subsampled: Ye@ Sub Sample Interval:

/
Water Depth  (+/-)  Tide MLL.W. Sampling Depth = _2.&
l
(+@ = ML.L.W. Mudline Depth = _20.37

/. '7(-
2.5‘~7§—

=563

| G vwal /,//i; Bocod

*S&,,JO/"“ Macle {e/&/ ﬁﬁ@ﬁ/{aﬂ‘d P Q_,!
'/""K{e ﬁ«i’: £€Vé’{é‘ Qmé 2 AJO?(}ZJC/Q/Q

Core Length




SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR LB

LABORATORIES
CORE SAMPLING DATA SHEET INCORPORATED
! ate: /10=S0- XD vessel__ (e (H ¢
iptain: ,ﬂ 6/;1‘/ Crew: KA 7
-L,ENERAL OBSERVATIONS:
-t
Location LD.;___J=. é -2 Time: /& 9 5‘2 26
jordinates:___ 4D ’ “ Y 4 /S 2 » 4
121 T F3°
“ore#: Core Length Obtained: Core Length Sampled GM&
Sample: Composite/éiscrete) Core subsampled: Ye Sub Sample Interval:
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 2 g
2.2 @ o -  MLLW. Mudline Depth = _2 £,.57
T Core Length = L9Y3
| 3!« . ) ore Leng _

~OMMENTS: T4, ua::’. 7o Go jeic /e afes” i t"wﬁaaaﬁé’ Ge KX
el ofe/fe Yot Fopdg i’m&ﬁﬁ;,ﬁ? elel 1o gurrig Si2e,

SaJcd

A TR LT BT A
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SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR Ll iaile

LABORATORIES
CORE SAMPLING DATA SHEET INCORPORATED
‘Date;. L WDU 1A~ Vessel:  CWRLECLL
Captain; P . GLlowny Crew: KLT

GENERAL OBSERVATIONS:

R N A PR \
‘?t\k-*g.:ﬁ\ Suli~ e L\l&#-\

‘Smbkg \’) sy Q? Qf%ﬁ“\\

Location LD.: A\ Time:_{ &S
1 ~ordinates: La ¢ Ao 4« 1O . A
ol \L4 3 §O0 HY
Core#: Core Length Obtained: Core Length Sampled_GRAB

Sample: Composi@ Core subsampled: Yes/No Sub Sample Interval:

Water Depth (+/-) Tide M.LL.W. Sampling Depth =4 %
318 @ 38™ = MLLW. Mudline Depth = 44. 3
Core Length =
COMMENTS:

1 DISCNEY T She ™ ATV




| SFCOE FY 1992 MAINTENANCE DREDGING

HUMBOLDT HARBOR KINNETIC

LABORATORIES
CORE LING DATA SHEET N INCODDODATER
| 3T G INCORPORATED
‘,
Date: L »ov Vessel: // 7 % c
~aptain: %’/ éézl/ Al Crew: &L ”
JENERAL OBSER\;ATIONS: ) )
Y e W~ Bri, - MooV~ S AN
Con¥ amg v~ e\ P eSS °(' e\
cocaion LD..___EF~T Time:__\ 2.O=
»ordinates: Y 42 45 So. £ |
Lont L& & R 98
Core#: Core Length Obtained: Core Length Sampled_ GRAR
Sample: Composite@ Core subsampled: Yes/No Sub Sample Interval:
Water Depth (+-) Tide M.LL.W. Sampling Depth = 3
4305 @y D8 - MLLW MudineDeptn = 42 1€
Core Length =

~OMMENTS:




SFCOE FY 1992 MAINTENANCE DREDGING KINNETIC
HUMBOLDT HARBOR LABORATORIES
CORE SAMPLING DATA SHEET INCORPORATED
Date: N Ny VAL Vessel___CEL T\
Captain: . (g~ Crew: ZLj

GENERAL OBSERVATIONS:

N Ny > ?\\\_ S T \‘!""\_ V‘d\\;a*v’\

N (oo o Qfa)u‘\\l,_ \"‘“*gv\\

1 :

Location 1LD.: Bb Time: V&+ \ O
. ordinates: L—"A( - 4o 4¢ O .

Vo b w4 & T4 0D
Core#: Core Length Obtained: Core Length Sampled GRAB
Sample: Composite Core subsampled: Yes/No Sub Sample Interval:

Water Depth (+/-) Tide M.LL.W. Sampling Depth 4§ S
375 @y 3L - MLLW. Mudine Depth = 1L
Core Length = ﬁ

COMMENTS:

\ DIRETE SR SLE T hlew




!‘ SFCOE FY 1992 MAINTENANCE DREDGING
l
{

HUMBOLDT HARBOR Kl'\ll_liEBT(l)CRAT()RlES
] CORE SAMPLING DATA SHEET ~ INCORPORATED

Date: PER W av \"‘\f’\\- Vessel: &=y

Captain:__ @ G\ Teew Crew: A%

| GENERAL OBSERVATIONS:
| Ve FIne Sl - s gy

Witna Qac Sy

Location LD.: '\t 2 ¥ <:¥e Time: V. V& = Ly P

sordinates: | NY 4: O 44
owU L4 L 34
Tore#: Core Length Obtained: Core Length Sampled_ GRAR
- Sample: @@ Core subsampled: Yes/No Sub Sample Interval:
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 161 ¥\
L3 CH) T =  MLLW. Mudline Depth = 16 > T
Core Length .
Gvr ™ > 4 o\
Gew™ 4 AR el




Table 1. Summary of Core Samples Collected

San Francisco Army Corps of Engineers

Humboldt Harbor Sediments

Fe'13

Sample Core # Date Time Core Penetration California Grid
Achieved (ft.) Sampled(ft.) Zone Coordinates
(n/s = no sample) N E

NB1 GRAB 10/30/92 10:05 - - 525031 1384394
NB2 GRAB 10/30/92 09:59 - - 526030 1384057
NB3 GRAB 10/30/92 09:44 - - 528797 1386523
NB4 GRAB 10/30/92  09:35 - - 530599 1387800
NB5S GRAB 10/30/92 09:14 - - 531749 1389435
NB6 GRAB 10/29/92  15:54 - - 533758 1391370
NB7 GRAB 1 10/29/92 16:22 - - 535830 1392466
NB7 GRAB 2 10/29/92 16:35 - - 535752 1392243
NB8 GRAB 10/29/92 08:38 - - 537273 1393224
NB9 GRAB 10/31/92 08:00 e - 538721 1393809
NB10 GRAB 10/31/92 08:12 - - 540443 1394440
SAM1 GRAB 10/31/92 08:22 £ - 541705 1394795
SAM2 GRAB 10/31/92  08:30 - - 542592 1395004
SAM3 GRAB 10/31/92 08:42 - - 544002 1395528
SAM4 GRAB 10/31/92 08:52 - = 545288 1395694
SAMS GRAB 10/31/92 09:01 - - 547195 1397435
SAM6 A 10/31/92 10:05 - - 547717 1397065
SAM6 B 10/31/92 11:15 2.8 2.8 548415 1397729
SAM6 c 10/31/92 12:10 3.5 3.5 548045 1397400
SAM7 GRAB 10/31/92 09:22 - - 548062 1399100



San Francisco Army Corps of Engineers
Humboldt Harbor Sediments

FY 13
Table 1. Summary of Core Samples Collected
Sampile Core # Date Time Core Penetration California Grid
Achieved (ft.) Sampled(ft.) Zone Coordinates
(n/s = no sample) N E
EK1 A 10/31/92 14:50 1.6 1.6 541616 1394926
EK2 A 11/01/92 09:00 1.5 1.6 543229 1396864
EK3 A 11/01/92 10:30 5.2 5.2 543538 1397512
EK4 GRAB 11/01/92  11:45 - - 543931 1394440
FL1 GRAB 10/30/92  13:50 - - 513761 1383887
FL2 GRAB 10/30/92 14:51 - - 514038 1384234
FL3 GRAB 10/30/92 15:16 - - 514435 1383990
FL4 A 10/30/92 12:08 - - 515405 1384560
FL5 GRAB 10/30/92 10:56 s S 517266 1385306
FL6 GRAB 10/30/92 10:45 - - 519218 1384729
FL7 GRAB 10/30/92 10:32 - - 521153 1383800
FL8 GRAB 10/30/92 10:19 - - 523119 1384683
ENT1 GRAB 11/02/92 11:45 - - 526029 1382439
ENT2 GRAB 11/02/92 12:00 - s 529168 1380331
BAR1 GRAB 11/02/92 12:10 - - 530790 1377603

REF1 GRAB 11/02/92 13:15 - = 524696 1351329
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Appendix C

Chemistry Results
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ToxScan, Inc.
T-9209 & T-9284
C-1

Percent Solids
(%)

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
November 18, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as percent:

Sample

Identification

EKUP
SAMTB
FLTB

Ref Comp
Control

EK1
EK2
EK3-D
EK4-D

SAM1-D
SAM2-D
SAM3-D
SAM4-D

Detection limit

% Solids

75
77
68
77
77

85
82
79
62

80
80

78
79

0.1

W_aboratory Director




ToxScan, Inc.
T-9209 & T-9284
Cc-2

Percent Solids
(%)

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
November 18, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as percent:

Sample

ldentification

SAMS-D
SAM6-A
SAM6-B
SAM6E-C
SAM7-D

FL1-D
FL2-D
FL3-D
FL4-D

FL5
FL6
FL7
FL8

Detection limit

% Solids

76
71
69
75
78

78
57
71
78

76
80

78
75

0.1

LAboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay
C-3 Baseline Survey/ (FY 1993)

Sulfides
mg/Kg (ppm)

MATERIAL: Sediment samples received November 4, 1992

IDENTIFICATION: Humboidt

DATE COMPLETED: November 24, 1992

TOXSCAN NUMBER: T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per

kilogram (parts per million) as indicated:

Total Total Water Soluble Water Soluble

Sample Sulfides Sulfides Sulfides Sulfides
Identification as received dry weight as received dry weight
EKUP 120 160 0.1 0.1
SAMTB 37 48 ND ND
FLTB 7.3 11 ND ND
Ref Comp ND ND ND ND
Control 41 53 ND ND
EK1 ND ND ND ND
EK2 13 16 ND ND
EK3-D 12 15 ND ND
EK4-D 260 420 ND ND
SAM1-D ND ND ND ND
SAM2-D ND ND ND ND
SAM3-D ND ND ND ND
SAM4-D 1.9 2.4 ND ND
Detection Limit 0.1 0.1

ND = None detected

fLaboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay
C-4 Baseline Survey/ (FY 1993)

Sulfides
mg/Kg (ppm)

MATERIAL: Sediment samples received November 4, 1992

IDENTIFICATION: Humboldt

DATE COMPLETED: November 24, 1992

TOXSCAN NUMBER: T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per

kilogram (parts per million) as indicated:

Total Total Water Soluble Water Soluble

Sample Sulfides Sulfides Sulfides Suifides
Identification as received dry weight as received dry weight
SAM5-D 1.9 2.5 ND ND
SAM6-A 29 41 ND ND
SAM6-B 29 42 ND ND
SAM6-C 37 49 0.1 0.2
SAM7-D ND ND ND ND
FL1-D 16 21 ND ND
FL2-D 160 290 ND ND
FL3-D 35 49 ND ND
FL4-D 5.5 7.1 ND ND
FL5 9.5 12 ND ND
FL6 1.8 2.3 ND ND
FL7 ND ND ND ND
FL8 0.2 0.3 ND ND
Detection Limit 0.1 0.1

ND = None detected

%@.M

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-5

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Total Organic Carbon (TOC)

(%)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt

November 24-December 1, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as percent:

TOC
Sample (%)
Identification as received
EKUP 0.1
SAMTB 0.1
FLTB 0.2
Ref Comp ND
Control ND
EK1 0.1
EK2 0.1
EK3-D 0.2
EK4-D 0.3
SAM1-D ND
SAM2-D ND
SAM3-D ND
SAM4-D 0.1

Detection Limit

ND = None Detected

TOC
(%)
dry weight

0.1
0.1
0.3
ND
ND

0.1
0.1
0.3
0.5

ND
ND
ND
0.1

0.1

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-6

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Total Organic Carbon (TOC)

(%)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt

November 24-December 1, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as percent:

TOC
Sample (%)
Identification as _received
SAM5-D 0.1
SAM6-A 0.2
SAM6-B 0.2
SAM6E-C 0.2
SAM7-D 0.1
FL1-D 0.2
FL2-D 0.4
FL3-D 0.3
FL4-D 0.3
FL5 0.1
FL6 ND
FL7 ND
FL8 0.1

Detection Limit

ND = None Detected

TOC
(%)
dry weight

0.1
0.3
0.3
0.3
0.1

0.3
0.7
0.4
0.4

0.1
ND

ND
0.1

0.1

-

aboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-7

Metals

mg/Kg (ppm)
Dry Weight

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

Sediment samples received November 4, 1992

Humboldt

November 20-25, 1992

TOXSCAN NUMBER: T-9209
REPORT: Quantitative chemical analysis is as foilows, expressed as milligrams per

kilogram (parts per million) on.a dry weight basis:

Reference

Anaiyte EKUP SAMTB FLTB Composite Control
Arsenic 5.3 5.2 6.0 55 3.5
Cadmium ND ND 0.1 ND ND
Chromium 120 140 160 150 46
Copper 16 13 20 15 3.0
Lead 5.6 4.4 5.3 4.9 2.2
Mercury 0.02 0.03 0.03 0.03 0.02
Nickel 65 60 76 78 20
Selenium 0.1 0.1 0.2 0.1 ND
Silver ND ND ND ND ND
Zinc 49 43 54 50 18

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

00 R Gy gnt—

‘Laboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-8

Metals

mg/Kg (ppm)
Dry Weight

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1892

Humboldt
November 20-25, 1992
T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:
Analyte EK1 EK2 EK3-D EK4-D
Arsenic 5.7 5.2 5.1 6.2
Cadmium ND ND ND 0.1
Chromium 86 110 130 160
Copper 8 11 15 25
Lead 3.2 4.4 52 7.3
Mercury 0.02 0.02 0.02 0.03
Nickel 39 56 62 85
Selenium ND ND 0.1 0.2
Silver ND ND ND ND
Zinc 32 40 38 67

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Liaboratory DireZtor



ToxScan, Inc.
T-9209 & T-9284
C-9

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Metals

mg/Kg (ppm)
Dry Weight

MATERIAL: Sediment samples received November 4, 1992

IDENTIFICATION: Humboldt

DATE COMPLETED: November 20-25, 1992

TOXSCAN NUMBER: T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte SAM1-D SAM2-D SAM3-D SAM4-D SAMS-D

Arsenic 4.9 4.9 4.7 6.0 6.0

Cadmium ND ND ND ND ND

Chromium 100 110 88 110 120

Copper 8.0 6.0 6.0 7.0 7.0

Lead 3.8 4.0 3.4 4.1 4.5

Mercury 0.05 0.02 0.03 0.03 0.06

Nickel 41 44 42 42 48

Selenium ND ND ND ND ND

Silver ND ND ND ND ND

Zinc 29 31 29 32 34

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-10

Metals

mg/Kg (ppm)
Dry Weight

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1992

Humboldt
November 20-25, 1992
T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:
Analyte SAM6E-A SAME-B SAMB-C SAM7-D
Arsenic 5.3 57 5.9 5.4
Cadmium ND ND ND ND
Chromium 150 160 160 120
Copper 16 18 14 7.0
Lead 49 5.7 5.4 4.6
Mercury 0.03 0.05 0.05 0.04
Nickel 66 73 68 46
Selenium 0.1 0.1 0.1 ND
Silver ND ND ND ND
Zinc 48 54 49 35

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Laboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-11

Metals

mg/Kg (ppm)
Dry Weight

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1992

Humboldt

November 20-25, 1992

T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:
Analyte FL1-D FL2-D FL3-D FL4-D
Arsenic 5.1 6.6 5.3 4.9
Cadmium ND 0.2 ND ND
Chromium 140 150 150 150
Copper 9 35 18 15
Lead 3.3 7.1 5.0 4.1
Mercury 0.04 0.07 0.04 0.02
Nickel 55 85 77 69
Selenium ND 0.2 0.2 0.1
Silver ND ND ND ND
Zinc 39 73 51 46

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

faboratory Director



ToxScan, Inc.
T-9209 & T-9284
Cc-12

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Metals

mg/Kg (ppm)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1992
Humboldt

November 20-25, 1992

T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:
Analyte FLS FL6 EL7 FL8
Arsenic 5.0 3.1 5.2 4.9
Cadmium ND ND ND ND
Chromium 130 140 140 120
Copper 7.0 7.0 6.0 8.0
Lead 3.0 3.3 3.6 3.9
Mercury 0.06 0.03 0.05 0.04
Nickel 49 45 47 59
Selenium ND ND ND ND
Siiver ND ND ND ND
Zinc 34 34 34 39

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Lhaboratory Dixctor



ToxScan, Inc.
T-9209 & T-9284
C-13

Metais

mg/Kg (ppm)
As Received

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

Sediment samples received November 4, 1992

Humboidt

November 20-25, 1992

TOXSCAN NUMBER: T-9209
REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per

kilogram (parts per million) as received:

Reference

Analyte EKUP SAMTB FLTB Composite Control
Arsenic 4.0 4.0 4.1 3.7 3.1
Cadmium ND ND 0.1 ND 0.1
Chromium 91 110 110 100 40
Copper 12 10 13 10 2.7
Lead 4.2 34 3.6 3.3 2.0
Mercury 0.02 0.02 0.02 0.01 0.02
Nickel 49 46 51 53 18
Selenium 0.1 0.1 0.1 0.1 ND
Siiver ND ND ND ND ND
Zinc 37 33 37 34 16

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

05 8. gt

Léboratory Diréctor



ToxScan, Inc.
T-9209 & T-9284
C-14

Metals

mg/Kg (ppm)
As Received

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1992

Humboldt
November 20-25, 1992

T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) as received:

Analyte 1 EK2 EK3-D EK4-D
Arsenic 4.7 4.1 3.8 3.6
Cadmium ND ND ND 0.1
Chromium 71 87 98 93
Copper 6.3 8.8 11 14
Lead 26 3.5 3.9 4.2
Mercury 0.02 0.02 0.02 0.02
Nickel 32 44 46 49
Selenium ND 0.1 0.1 0.1
Silver ND ND ND ND
Zinc 26 31 28 38

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Lbaboratory Dllrector



ToxScan, Inc.
T-9209 & T-9284
C-15

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Metals

mg/Kg (ppm)
As Received

MATERIAL: Sediment samples received November 4, 1992

IDENTIFICATION: Humboldt

DATE COMPLETED: November 20-25, 1992

TOXSCAN NUMBER: T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) as received:

Analyte SAM1-D SAM2-D SAM3-D SAM4-D SAMS-D

Arsenic 3.9 3.9 3.7 4.7 4.6

Cadmium ND ND ND ND ND

Chromium 80 87 69 86 91

Copper 6.0 5.0 4.6 5.2 5.1

Lead 3.0 3.2 27 3.2 3.4

Mercury 0.04 0.02 0.03 0.03 0.04

Nickel 33 35 33 33 36

Selenium ND ND ND ND ND

Silver ND ND ND ND ND

Zinc 24 25 23 25 26

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

éaboratory DireE ctor



ToxScan, Inc.
T-9209 & T-9284
C-16

San Francisca Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Metals

mg/Kg (ppm)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1992
Humboldt

November 20-25, 1992

T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) as received:

Analyte SAM6-A SAM6-B SAMB-C SAM7-D
Arsenic 3.7 3.9 4.4 42
Cadmium 0.06 ND ND ND
Chromium 100 110 120 94
Copper 11 13 10 53
Lead 3.5 3.9 41 3.6
Mercury 0.02 0.04 0.04 0.03
Nickel 47 50 51 36
Selenium 0.1 0.1 0.1 ND
Silver ND ND ND ND
Zinc 34 37 37 27

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

e v
ﬁ Laboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-17

San Francisco Arfny Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Metals

mg/Kg (ppm)
As Received

MATERIAL: Sediment samples received November 4, 1992

IDENTIFICATION: Humboldt

DATE COMPLETED: November 20-25, 1992

TOXSCAN NUMBER: T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) as received:

Analyte FL1-D FL2-D FL3-D FL4-D

Arsenic 4.3 45 3.5 3.3

Cadmium ND 0.1 0.1 ND

Chromium 120 100 o8 100

Copper 7.5 24 12 10

Lead 2.8 4.9 3.2 2.8

Mercury 0.03 0.04 0.03 0.02

Nickel 47 58 50 47

Selenium 0.1 0.2 0.1 0.1

Silver ND ND ND ND

Zinc 33 50 33 31

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

)

iaboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-18

Metals

mg/Kg (ppm)
As Received

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1992

Humboldt
November 20-25, 1992
T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) as received:

Analyte FL5 FL6 FL7 FL8
Arsenic 3.9 2.4 4.1 3.7
Cadmium ND ND ND ND
Chromium 100 110 100 89
Copper 5.1 5.9 49 6.4
Lead 2.4 2.7 2.8 2.9
Mercury 0.04 0.02 0.04 0.03
Nickel 39 36 37 44
Selenium ND ND ND ND
Silver ND ND ND ND
Zinc 27 27 26 29

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

%boratory Dirggor



ToxScan, Inc.
T-9209 & T-9284
C-19

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Oil & Grease
Standard Method 5520C

mg/Kg (ppm)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as milligrams per
Kilogram (parts per million) as indicated:

Sample Oil & Grease Qil & Grease
ldentification as received dry weight
EKUP ND ND
SAMTB 17 22
FLTB ND ND
Ref Comp ND ND
Control ND ND
EK1 140 160
EK2 ND ND
EK3-D ND ND
EK4-D 22 36
SAM1-D ND ND
SAM2-D 45 56
SAM3-D ND ND
SAM4-D ND ND
Detection Limit 10 20

ND = None Detected

taboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-20

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

QOil & Grease
Standard Method 5520C

mg/Kg (ppm)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as milligrams per
Kilogram (parts per million) as indicated:

Sample Oil & Grease Oil & Grease
Identification as received dry weight
SAMS-D ND ND
SAM6G-A ND ND
SAM6-B ND ND
SAM6-C ND ND
SAM7-D ND ND
FL1-D ND ND
FL2-D 18 31
FL3-D ND ND
FL4-D ND ND
FL5 ND ND
FL6 ND ND
FL7 64 81

FL8 ND ND
Detection Limit 10 20

ND = None Detected

%aboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-21

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Total Petroleum Hydrocarbons
Standard Method 5520F

mg/Kg (ppm)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
December 3, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as milligrams per
Kilogram (parts per million) as indicated:

Sample Total Petroleum Hydrocarbons
Identification as received dry weight
EKUP ND ND
SAMTB ND ND
FLTB ND ND
Ref Comp ND ND
Control ND ND
EK1 ND ND
EK2 ND ND
EK3-D ND ND
EK4-D 13 21
SAM1-D ND ND
SAM2-D ND ND
SAM3-D ND ND
SAM4-D ND ND
Detection limit 10 20

ND = None Detected

/ Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
Cc-22

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Total Petroleum Hydrocarbons
Standard Method 5520F

mg/Kg (ppm)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
December 3, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as milligrams per
Kilogram (parts per million) as indicated:

Detection limit

ND = None Detected

10

Sample Total Petroleum Hydrocarbons
Identification as received dry weight
SAMS5-D ND ND
SAMB-A ND ND
SAM6-B ND ND
SAM6-C ND ND
SAM7-D ND ND
FL1-D ND ND
FL2-D ND ND
FL3-D ND ND
FL4-D ND ND
FL5 ND ND
FL6 ND ND
FL7 57 73
FL8 ND ND

20

LEaboratory Dirﬁtor



ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay
C-23 Baseline Survey/ (FY 1993)

Organotin Speciation

H9/Kg (ppb)
As Received

MATERIAL: Sediment samples received November 4, 1992

IDENTIFICATION: Humboldt

DATE COMPLETED: November 20-24, 1992

DATE EXTRACTED: November 16-23, 1992

TOXSCAN NUMBER: T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion) as received:

% TPT
Sample ID Monobutyltin Dibutyltin Tributyltin Tetrabutyltin SUR
EKUP ND ND 1 ND 88
SAMTB ND 1 1 ND 84
FLTB ND ND 1 ND 80
Ref Comp ND ND ND ND 86
Control ND ND ND ND 76
EK1 ND ND ND ND 73
EK2 ND ND ND ND 96
EK3-D ND ND ND ND 88
EK4-D ND ND 1 ND 85
SAM1-D ND ND ND ND 102
SAM2-D ND ND 1 ND 100
SAM3-D ND ND ND ND 97
SAM4-D ND ND ND ND 101

TPT Sur = Tripropyltin surrogate recovery
ND = None Detected

Detection limit = 1 ppb

V'aboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

C-24 Baseline Survey/ (FY 1993)

Organotin Speciation

pg/Kg (ppb)
As Received
MATERIAL.: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt
DATE COMPLETED: November 20-24, 1992
DATE EXTRACTED: November 16-23, 1992
TOXSCAN NUMBER: T-9209
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion) as received:

% TPT
Sample 1D Monobutyltin Dibutyltin Tributyltin Tetrabutyltin SUR
SAMS-D ND ND 1 ND 97
SAM6-A ND ND 1 ND 98
SAM6-B ND ND 1 ND 104
SAM6-C ND ND 1 ND 95
SAM7-D ND ND ND ND 91
FL1-D ND ND 1 ND 75
FL2-D ND 1 2 ND 91
FL3-D ND ND ND ND 84
FL4-D ND ND ND ND 72
FL5 ND ND ND ND 98
FL6 ND ND ND ND 103
FL7 ND ND ND ND 93
FL8 ND ND ND ND 98

TPT Sur = Tripropyitin surrogate recovery
ND = None Detected

Detection limit = 1 ppb

{aboratory D#ector



ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay
C-25 Baseline Survey/ (FY 1993)

Organotin Speciation

H#9/Kg (ppb)
Dry Weight
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt
DATE COMPLETED: November 20-24, 1992
DATE EXTRACTED: November 16-23, 1992
TOXSCAN NUMBER: T-9209
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion) on a dry weight basis:

% TPT
Sample ID Monobutyltin Dibutyltin Tributyltin Tetrabutyltin SUR
EKUP ND ND 1 ND 88
SAMTB ND 1 1 ND 84
FLTB ND ND 1 ND 80
Ref Comp ND ND ND ND 86
Control ND ND ND ND 76
EK1 ND ND ND ND 73
EK2 ND ND ND ND 96
EK3-D ND ND ND ND 88
EK4-D ND ND 1 ND 85
SAM1-D ND ND ND ND 102
SAM2-D ND ND 1 ND 100
SAM3-D ND ND ND ND 97
SAM4-D ND ND ND ND 101

TPT Sur = Tripropyltin surrogate recovery
ND = None Detected

Detection limit = 1 ppb

Hdp K.

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers
Humboldt Bay

C-26 Baseline Survey/ (FY 1993)
Organotin Speciation
#9/Kg (ppb)
Dry Weight
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt

DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

November 20-24, 1992
November 16-23, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Sample ID

SAMS-D
SAME-A
SAMG6-B
SAM6-C
SAM7-D

FL1-D
FL2-D
FL3-D
FL4-D

FL5
FL6
FL7
FL8

Monobutyltin Dibutyltin
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND 1
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

TPT Sur = Tripropyltin surrogate recovery

ND = None Detected

Detection limit = 1 ppb

% TPT

Tributyltin Tetrabutyltin SUR
1 ND 97
1 ND 98

1 ND 104
1 ND 95
ND ND 91
1 ND 75
2 ND 91
ND ND 84
ND ND 72
ND ND 98

ND ND 103
ND ND 93
ND ND 98

P L. Crgpucte

Laboratory Diréctor




ToxScan, Inc.
T-9209 & T-9284
C-27

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270

H#9/Kg (ppb)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 5-7, 1992

November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

2-methylnaphthalene
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

Reference Detection
EKUP SAMTB ELTB Composite Control Limit
ND ND ND ND ND 3.5
ND ND ND ND ND 0.6
ND ND ND ND ND 1.3
ND ND ND ND ND 1.0
ND ND ND ND ND 2.0
ND ND ND ND ND 2.0
ND ND ND ND ND 2.3
ND ND ND ND ND 2.3
ND ND ND ND ND 2.1
ND ND ND ND ND 1.0
ND ND ND ND ND 3.0
ND ND ND ND ND 2.0
ND ND ND ND ND 2.1
ND ND ND ND ND 8.5
ND ND ND ND ND 34
ND ND ND ND ND 5.0
ND ND ND ND ND 5.0
ND ND ND ND ND 0.6
ND ND ND ND ND 5.0

Laboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-28

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270

H9/Kg (ppb)
As Received

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 5-7, 1992
November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

2-methylnaphthalene
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHs:
Total phthalates:

ND = None detected

EK1 EK2
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

EK3-D EK4-D
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

Detection
Limit

3.5
0.6
1.3
1.0
2.0
2.0
2.3
2.3
2.1
1.0
3.0
2.0
2.1
8.5
3.4
5.0
5.0

0.6
5.0

%aboratory Dihector



ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers
Humboldt Bay

C-29 Baseline Survey/ (FY 1993)
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
#9/Kg (ppb)
As Received
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt

DATE COMPLETED:
DATE EXTRACTED:

TOXSCAN NUMBER:
REPORT:

December 5-7, 1992

November 11-12, 1992

T-9208

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

2-methyinaphthalene
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

Detection
SAM1-D SAM2-D SAM3-D SAM4-D SAMS5-D Limit
ND ND ND ND ND 3.5
ND ND ND ND ND 0.6
ND ND ND ND ND 1.3
ND ND ND ND ND 1.0
ND ND ND ND ND 2.0
ND ND ND ND ND 2.0
ND ND ND ND ND 2.3
ND ND ND ND ND 2.3
ND ND ND ND ND 2.1
ND ND ND ND ND 1.0
ND ND ND ND ND 3.0
ND ND ND ND ND 2.0
ND ND ND ND ND 2.1
ND ND ND ND ND 8.5
ND ND ND ND ND 3.4
ND ND ND ND ND 5.0
ND ND ND ND ND 5.0
ND ND ND ND ND 0.6
ND ND ND ND ND 5.0

~
»

I3

Laboratory Director



ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers
Humboldt Bay

C-30 Baseline Survey/ (FY 1993)
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
HY/Kg (ppb)
As Received
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt

DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

December 5-7, 1992

November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

2-methyinaphthalene
Naphthaiene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

SAMG-A SAM6E-B SAME-C SAM7-D
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

0.

LSboratory Director

Detection
Limit

3.5
0.6
1.3
1.0
2.0
2.0
2.3
2.3
2.1
1.0
3.0
2.0
2.1
8.5
3.4
5.0
5.0

0.6
5.0



ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers
Humboldt Bay

C-31 Baseline Survey/ (FY 1993)
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
#9/Kg (ppb)
As Received
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt

DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

December 5-7, 1992

November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

2-methyinaphthalene
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHs
Total phthalates:

ND = None detected

Detection
FL1-D FL2-D FL3-D FL4-D _Limit
ND 13 ND ND 3.5
ND ND ND ND 0.6
ND ND ND ND 1.3
ND ND ND ND 1.0
ND ND ND ND 2.0
ND ND ND ND 2.0
ND ND ND ND 2.3
ND ND ND ND 2.3
ND 7.6 ND ND 2.1
ND ND ND ND 1.0
ND ND ND ND 3.0
ND ND ND ND 2.0
ND ND ND ND 2.1
ND ND ND ND 8.5
ND ND ND ND 3.4
ND ND ND ND 5.0
ND ND ND ND 5.0
ND 21 ND ND 0.6
ND ND ND ND 5.0

2005 R4y, oty
L'aboratory Diréctor



ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers

Humboldt Bay

C-32 Baseline Survey/ (FY 1993)
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
#9/Kg (ppb)
As Received
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboidt

DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

December 5-7, 1992
November 11-12, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion) as received:

Analyte

2-methylnaphthalene
Naphthaiene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

FL6

3.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3.2
ND

FL7

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

Detection
Limit

3.5
0.6
1.3
1.0
2.0
2.0
2.3
23
2.1
1.0
3.0
2.0
2.1
8.5
3.4
5.0
5.0

0.6
5.0

ﬁaboratory Dirgtor



ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers
Humboldt Bay

C-33 Baseline Survey/ (FY 1993)
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
#9/Kg (ppb)
Dry Weight
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt

DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

December 5-7, 1992

November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Analyte

2-methylnaphthalene
Naphthaiene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

Reference Detection
EKUP SAMTB FLTB Composite Controi Limit
ND ND ND ND ND 7.0
ND ND ND ND ND 1.2
ND ND ND ND ND 2.6
ND ND ND ND ND 2.0
ND ND ND ND ND 4.0
ND ND ND ND ND 4.0
ND ND ND ND ND 4.5
ND ND ND ND ND 4.5
ND ND ND ND ND 42
ND ND ND ND ND 12
ND ND ND ND ND 6.0
ND ND ND ND ND 4.0
ND ND ND ND ND 4.2
ND ND ND ND ND 17
ND ND ND ND ND 6.8
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 1.2
ND ND ND ND ND 10

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers

Humboldt Bay

C-34 Baseline Survey/ (FY 1993)
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
#g/Kg (ppb)
Dry Weight
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt

DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT.

December 5-7, 1992
November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion) on a dry weight basis:

Analyte

2-methylnaphthalene
Naphthalene
Acenaphthyiene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

EK1 EK2
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

EK3-D EK4-D
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

Detection
Limit

7.0
1.2
2.6
2.0
4.0
4.0
4.5
4.5
42
12

6.0
4.0
4.2
17

6.8
10

10

1.2
10

Léboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-35

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270

#9/Kg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 5-7, 1992

November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Analyte

2-methylnaphthalene
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

Detection
SAM1-D SAM2-D SAM3-D SAM4-D SAM5-D Limit
ND ND ND ND ND 7.0
ND ND ND ND ND 1.2
ND ND ND ND ND 2.6
ND ND ND ND ND 2.0
ND ND ND ND ND 4.0
ND ND ND ND ND 4.0
ND ND ND ND ND 4.5
ND ND ND ND ND 4.5
ND ND ND ND ND 4.2
ND ND ND ND ND 12
ND ND ND ND ND 6.0
ND ND ND ND ND 4.0
ND ND ND ND ND 4.2
ND ND ND ND ND 17
ND ND ND ND ND 6.8
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 1.2
ND ND ND ND ND 10

Lgboratory Dirzctor



ToxScan, Inc.
T-9209 & T-9284
C-36

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270

#g/Kg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 5-7, 1992

November 11-12, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Analyte

2-methylnaphthalene
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

Detection
SAM6-A SAM6-B SAM6B-C SAM7-D Limit
ND ND ND ND 7.0
ND ND ND ND 1.2
ND ND ND ND 2.6
ND ND ND ND 2.0
ND ND ND ND 4.0
ND ND ND ND 4.0
ND ND ND ND 4.5
ND ND ND ND 4.5
ND ND ND ND 4.2
ND ND ND ND 12
ND ND ND ND 6.0
ND ND ND ND 4.0
ND ND ND ND 4.2
ND ND ND ND 17
ND ND ND ND 6.8
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 12
ND ND ND ND 10

Ltaboratory Director

sasvdn



ToxScan, Inc.
T-9209 & T-9284
C-37

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270

H9/Kg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:

TOXSCAN NUMBER:

Sediment samples received November 4, 1992
Humboldt

December 5-7, 1992

November 11-12, 1892

T-9209

REPORT: Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per biilion) on a dry weight basis:
Detection

Analyte FL1-D FL2-D FL3-D FL4-D Limit
2-methylnaphthalene ND 23 ND ND 7.0
Naphthalene ND ND ND ND 1.2
Acenaphthylene ND ND ND ND 26
Acenaphthene ND ND ND ND 2.0
Fluorene ND ND ND ND 4.0
Phenanthrene ND ND ND ND 4.0
Anthracene ND ND ND ND 4.5
Fluoranthene ND ND ND ND 4.5
Pyrene ND 13 ND ND 4.2
Chrysene ND ND ND ND 12
Benzo(a)anthracene ND ND ND ND 6.0
Benzo(b)fluoranthene ND ND ND ND 4.0
Benzo(k)fluoranthene ND ND ND ND 4.2
Benzo(a)pyrene ND ND ND ND 17
Indeno(1,2,3-cd)pyrene ND ND ND ND 6.8
Dibenzo(a,h)anthracene ND ND ND ND 10
Benzo(ghi)perylene ND ND ND ND 10
Total PAHSs: ND 37 ND ND 1.2
Total phthalates: ND ND ND ND 10

ND = None detected

’ ( .
%gbora%ory Dilegctor



ToxScan, Inc.
T-9208 & T-9284
C-38

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey/ (FY 1993)

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270

#9/Kg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 5-7, 1992
November 11-12, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Analyte

2-methyinaphthalene
Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene

Chrysene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)flucranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

Total PAHSs:
Total phthalates:

ND = None detected

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

4.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

4.0
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

Detection
Limit

7.0
12
2.6
2.0
4.0
4.0
4.5
4.5
4.2
12

6.0
4.0
4.2
17

6.8
10

10

12
10

Lgaboratory Di?ector



ToxScan, Inc.
T-9209 & T-9284
C-39

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chlorinated Pesticides
EPA Method 8080

H9/Kg (ppb)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

Aldrin

alpha-BHC

beta-BHC

deita-BHC
gamma-BHC (lindane)
alpha-Chlordane

gamma-Chlordane
4,4-DDD

4 4-DDE

4 4-DDT

Dieldrin
Endosuifan |

Endosulfan |
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Reference Detection
EKUP SAMTB FLTB Composite, Control Limit
ND ND ND ND ND 0.25
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.25
ND ND ND ND ND 1.0
ND ND ND ND ND 0.25
ND ND ND ND ND 5.0
ND ND ND ND ND 0.25
ND ND ND ND ND 0.25
ND ND ND ND ND 5.0
ND ND ND ND ND 15
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 10

Laboratory Diréctor




ToxScan, Inc.
T-9209 & T-9284
C-40

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chlorinated Pesticides
EPA Method 3080

H9/Kg (ppb)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per biilion) as received:

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 |

Endosuifan I
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
EK1 EK2 EK3-D EK4-D Limit
ND ND ND ND 0.25
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.25
ND ND ND ND 1.0
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 0.25
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 15
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10

@Jm@@aﬁw "

Ldboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-41

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chiorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

Aldrin

alpha-BHC

beta-BHC

deita-BHC
gamma-BHC (lindane)
alpha-Chlordane

gamma-Chlordane
4,4-DDD
4,4'-DDE
4,4-DDT

Dieldrin
Endosulfan |

Endosulfan I
Endosulfan suifate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
SAM1-D SAM2-D SAM3-D SAM4-D SAM5-D Limit
ND ND ND ND ND 0.25
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 0.25
ND ND ND ND ND 1.0
ND ND ND ND ND 0.25
ND ND ND ND ND 5.0
ND ND ND ND ND 0.25
ND ND ND ND ND 0.25
ND ND ND ND ND 5.0
ND ND ND ND ND 15
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 10
ND ND ND ND ND 10.

L&boratory Dirﬁor



ToxScan, Inc.
T-9209 & T-9284
C-42

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

Analyte

Aldrin

alpha-BHC

beta-BHC

delta-BHC
gamma-BHC (lindane)
alpha-Chiordane

gamma-Chlordane
4,.4-DDD
4,4-DDE
4,4-DDT

Dieldrin
Endosuifan |

Endosulfan i
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
SAM6-A SAM6-B SAMB-C SAM7-D Limit
ND ND ND ND 0.25
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.25
ND ND ND ND 1.0
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 0.25
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 15
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10

Vaboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-43

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chiorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

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
Endosuifan |

Endosulfan 1
Endosuifan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
FL1-D FL2-D FL3-D FL4-D Limit
ND ND ND ND 0.25
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.25
ND ND ND ND 1.0
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 0.25
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 15
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-44

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
As Received

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) as received:

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 |

Endosuifan I
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
FLS FL6 EL7 EL8 _Limit
ND ND ND ND 0.25
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 0.25
ND ND ND ND 1.0
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 0.25
ND ND ND ND 0.25
ND ND ND ND 5.0
ND ND ND ND 15
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10
ND ND ND ND 10

Ay K.

Laboratory Director




ToxScan, inc.
T-9209 & T-9284
C-45

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboidt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

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 |

Endosulfan |l
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Reference Detection
EKUP SAMTB FLTB Composite Control Limit
ND ND ND ND ND 0.5
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 0.5
ND ND ND ND ND 2.0
ND ND ND ND ND 0.5
ND ND ND ND ND 10
ND ND ND ND ND 0.5
ND ND ND ND - ND 0.5
ND ND ND ND ND 10
ND ND ND ND ND 30
ND ND ND ND ND 20
ND ND ND ND ND 20
ND ND ND ND ND 20
ND ND ND ND ND 20
ND ND ND ND ND 20

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-48

San Francisco Army Corps of Engineers

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
Dry Weight

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:

Sediment samples received November 4, 1992

Humboldt
December 3, 1992
November 10, 1992
T-9209

REPORT:

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Analyte

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (lindane)

alpha-Chiordane

gamma-Chlordane
4,4'-DDD

4 4-DDE
4,4'-DDT

Dieldrin
Endosulfan |

Endosulfan I
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

EK1
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

EK2 EK3-D
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

Detection
EK4-D Limit
ND 0.5
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 0.5
ND 2.0
ND 0.5
ND 10
ND 0.5
ND 0.5
ND 10
ND 30
ND 20
ND 20
ND 20
ND 20
ND 20

205 B Oupts

L&bor

atory Director



ToxScan, Inc.
T-9209 & T-9284
C-47

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Analyte

Aldrin

alpha-BHC

beta-BHC

delta-BHC
gamma-BHC (lindane)
alpha-Chiordane

gamma-Chlordane
4,.4'-DDD

4 4'-DDE

4 4'-DDT

Dieldrin
Endosuifan |

Endosulfan |
Endosulfan sulfate
Endrin

Heptachior
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
SAM1-D SAM2-D SAM3-D SAM4-D SAM5-D Limit
ND ND ND ND ND 0.5
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 1.0
ND ND ND ND ND 0.5
ND ND ND ND ND 2.0
ND ND ND ND ND 0.5
ND ND ND ND ND 10
ND ND ND ND ND 0.5
ND ND ND ND ND 0.5
ND ND ND ND ND 10
ND ND ND ND ND 30
ND ND ND ND ND 20
ND ND ND ND ND 20
ND ND ND ND ND 20
ND ND ND ND ND 20
ND ND ND ND ND 20

Ldboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-48

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chiorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Analyte

Aldrin

aipha-BHC

beta-BHC

delta-BHC
gamma-BHC (lindane)
alpha-Chlordane

gamma-Chlordane
4,4-DDD
4,4-DDE

4 4'-DDT

Dieldrin
Endosuifan |

Endosuifan il
Endosulfan sulfate
Endrin

Heptachlor
Heptachior epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
SAMB-A SAM6-B SAM6-C SAM7-D Limit
ND ND ND ND 0.5
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 0.5
ND ND ND ND 2.0
ND ND ND ND 0.5
ND ND ND ND 10
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 10
ND ND ND ND 30
ND ND ND ND 20
ND ND ND ND 20
ND ND ND ND 20
ND ND ND ND 20
ND ND ND ND 20

\Yaboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-49

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Chlorinated Pesticides
EPA Method 8080

#glKg (ppb)
Dry Weight

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

December 3, 1992

November 10, 1992

T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

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
Endosuifan |

Endosulfan i
Endosuifan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

Detection
FL1-D FL2-D FL3-D FL4-D Limit
ND ND ND ND 0.5
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 1.0
ND ND ND ND 0.5
ND ND ND ND 2.0
ND ND ND ND 0.5
ND ND ND ND 10
ND ND ND ND 0.5
ND ND ND ND 0.5
ND ND ND ND 10
ND ND ND ND 30
ND ND ND ND 20
ND ND ND ND 20
ND ND ND ND 20
ND ND ND ND 20
ND ND ND ND 20

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-50

San Francisco Army Corps of Engineers

Chlorinated Pesticides

EPA Method 8080

H9/Kg (ppb)
Dry Weight

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:
DATE EXTRACTED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992
Humboldt

December 3, 1992
November 10, 1992
T-9209

Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

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 |

Endosuifan il
Endosulfan sulfate
Endrin

Heptachlor
Heptachior epoxide
Toxaphene

PCBs:

PCB 1242
PCB 1248
PCB 1254
PCB 1260
TOTAL PCBs

ND = None detected

FLS

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

FL6

ND
ND

ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

FL7

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

FL8

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

JUL QL G G G =
QO OOoOOW;

20
20
20
20
20

Lﬁoratory Director



ToxScan, Inc.
T-9209 & T-9284
C-51

Particle Size
Plumb, 1981
(%)
EKUP

San Francisco Army Corps of Engineers
Humbolidt Bay
Baseline Survey/ (FY 19983)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.04

0.25
5.60
15.15

2.36
1.67
1.75

1.00
0.76
0.54
1.53

TOTAL WT
30.7

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 0.1
0.8 0.9
18.3 19.2
49.4 68.6
7.7 76.3
5.5 81.8
5.7 87.5
3.3 90.8
2.5 93.2
1.8 95.0
5.0 100.0

COARSE WT FINE WT
23.4 7.3

Ldboratory Diréctor




ToxScan, Inc.
T-9209 & T-8284
C-52

Particle Size
Plumb, 1981
(%)
SAMTB

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

phi mm

<5 >32

4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.06
0.13

0.28
1.27
21.74

2.32
1.41
1.12

0.92
0.53
0.48
1.53

TOTAL WT
31.8

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.2 0.2
0.4 0.6
0.9 1.5
4.0 5:5
68.4 73.9
7.3 81.2
45 85.6
3.5 89.1
2.9 92.0
1.7 93.7
1.5 95.2
4.8 100.0

COARSE WT FINE WT
25.8 6.0

U'aboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-53

Particle Size
Plumb, 1981
(%)
FLTB

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm
<5 >32

4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25
3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.02

0.15
1.71
8.72

6.12
3.16
2.72

1.74
0.93
0.74
2.46

TOTAL WT
28.6

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 0.1
0.5 0.6
6.0 6.6
30.5 371
21.4 58.5
11.4 69.9
9.5 79.4
6.1 85.5
3.3 88.8
2.6 91.4
8.6 100.0

COARSE WT FINE WT
16.7 11.9

Eaboratory Dilfector



ToxScan, Inc.
T-9209 & T-9284
C-54

Particle Size
Plumb, 1981
(%)

Ref Comp

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm
<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.06

0.04
0.08
2.53

20.55
5.05
0.65

0.40
0.18
0.00
0.67

TOTAL WT
30.2

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.2 0.2
0.1 0.3
0.3 0.6
8.4 9.0
68.0 77.0
16.7 93.7
22 95.8
1.3 97.2
0.6 97.8
0.0 97.8
2.2 100.0

COARSE WT FINE WT
23.3 7.0

/\E 00 % @ f
Laboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-55

Particle Size
Plumb, 1981
(%)
Control

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.01

0.22
11.69
17.68

0.83
0.32
0.14

0.13
0.05
0.00
0.49

TOTAL WT
31.7

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.7 0.7
36.9 37.7
55.8 3.5
2.9 96.4
1.0 97.4
0.4 97.9
0.4 98.3
0.2 98.5
0.0 98.5
1.5 100.0

COARSE WT FINE WT
30.5 1.1

By £ ot

aboratory Difector




ToxScan, Inc.
T-9209 & T-9284
C-56

Particle Size
Plumb, 1981
(%)

EK1

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

2.65
3.95
3.32

4.05
8.23
10.73

0.67
0.22
0.19

0.17
0.09
0.07
0.36

TOTAL WT
34.7

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
7.6 7.6
1.4 19.0
9.6 28.6
11.7 40.3
237 64.0
30.9 94.9
1.9 96.8
0.6 97.5
0.5 98.0
0.5 98.5
0.2 98.8
0.2 99.0
1.0 100.0

COARSE WT FINE WT
33.6 1.1

Laboratory DireCtor




ToxScan, Inc.
T-9209 & T-9284
C-57

Particle Size
Plumb, 1981
(%)
EK2

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.16

0.35
8.41
19.06

1.16
0.7
0.70

0.61
0.45
0.38
1.00

TOTAL WT
33.0

INTERVAL %

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.5 0.5
1.1 1.5
255 27.0
57.8 84.8
3.5 88.3
2.1 90.5
2.1 92.6
1.8 94.5
1.4 95.8
1.2 97.0
3.0 100.0
COARSE WT FINE WT
291 3.9

CUMULATIVE %

A0 R Cogte

Ldboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-58

Particle Size
Plumb, 1981
(%)
EK3-D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.22

0.31
5.06
20.16

1.29
0.93
0.89

0.81
0.41
0.58
1.27

TOTAL WT
32.0

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.7 0.7
1.0 1.7
15.8 17.5
63.1 80.6
4.0 84.6
2.9 87.5
2.8 90.3
2.6 02.9
1.3 94.2
1.8 96.0
4.0 100.0

COARSE WT FINE WT
27.0 4.9

Léboratory Direbtor




ToxScan, Inc.
T-9209 & T-9284
C-59

Particle Size
Plumb, 1981
(%)
EK4-D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

-3 16-8

2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.00

0.15
0.89
3.69

4.70
3.41
2.83

2.18
1.12
0.99
2.86

TOTAL WT
22.8

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.7 0.7
3.9 4.6
16.2 20.7
206 413
14.9 56.3
12.4 68.7
9.6 78.2
49 83.2
4.3 87.5
12.5 100.0

COARSE WT FINE WT
9.4 13.4

Ldboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-60

Particle Size
Plumb, 1981
(%)
SAM1-D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as foilows:

SIZE INTERVAL

Phi mm
<-5 >32

-4 32-16

-3 16-8

-2 84

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
2.60
3.10

7.21
32.90
5.46

0.07
0.03
0.00

0.03
0.01
0.22
0.00

TOTAL WT
51.6

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
5.0 5.0
6.0 11.0
14.0 25.0
63.7 88.7
10.6 99.3
0.1 99.4
0.0 89.5
0.0 99.5
0.1 99.6
0.0 99.6
0.4 100.0
0.0 100.0

COARSE WT FINE WT
51.3 0.3

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-61

Particle Size
Plumb, 1981
(%)
SAM2-D

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt

T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

274
2.59
1.03

1.82
20.84
11.49

0.14
0.05
0.02

0.05
0.00
0.23
0.00

TOTAL WT

41.0

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
6.7 6.7
6.3 13.0
2.5 15.5
4.4 20.0
50.8 70.8
28.0 98.8
0.3 99.2
0.1 99.3
0.0 99.3
0.1 99.4
0.0 99.5
0.5 100.0
0.0 100.0

COARSE WT FINE WT
40.7 0.3

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-62

Particle Size
Plumb, 1981
(%)
SAM3-D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment sampies received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.85
1.16

3.31
20.58
9.65

0.10
0.05
0.04

0.02
0.03
0.00
0.19

TOTAL WT
35.7

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
1.5 1.5
3.3 4.8
9.3 141
57.7 71.7
27.0 98.8
0.3 99.0
0.1 99.2
0.1 99.3
0.1 89.4
0.1 99.5
0.0 89.5
0.5 100.0

COARSE WT FINE WT
35.4 0.3

I'aboratory Director




ToxScan, Inc.
T-9209 & T-9284

San Francisco Army Corps of Engineers
Humboldt Bay

C-63 Baseline Survey/ (FY 1993)

Particle Size

Plumb, 1981

(%)
SAM4-D

MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt
TOXSCAN NUMBER: T-9209

REPORT:

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi

<5

-4
-3

-2
-1
0

(o) I BF N W N -

0 o~

>9

mm

>32
32-16
16-8

8-4
4-2
2-1

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

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
1.17

5.23
22.99
12.07

0.22
0.14
0.06

0.12
0.05
0.03
0.26

TOTAL WT
42.4

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
2.8 2.8
12.3 15.1
54.3 69.4
28.5 97.9
0.5 98.4
0.3 98.8
0.1 98.9
0.3 99.2
0.1 99.3
0.1 99.4
0.6 100.0

COARSE WT FINE WT
41.7 0.7

My Bl gt

Léboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-64

San Francisco Army Corps of Engineers

Particle Size
Plumb, 1981
(%)
SAMS5-D

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboidt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125

4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.02
0.32

1.64
18.24
19.23

0.19
0.04
0.15

0.13
0.03
0.00
0.37

TOTAL WT
40.4

INTERVAL %

0.0
0.0
0.0

0.0
0.0
0.8

41
452
47.7

0.5
0.1
0.4

0.3
0.1
0.0
0.9

COARSE WT
39.6

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.8

49
50.1
97.8

98.2
98.3
98.7

99.0
991
991
100.0

FINE WT
0.7

-
-~

. (4
Liaboratory Direcior



ToxScan, Inc.
T-9209 & T-9284
C-65

Particle Size
Plumb, 1981
(%)
SAM6-A

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.09

0.23
1.49
17.74

3.14
1.60
1.41

0.97
0.69
0.56
1.77

TOTAL WT
29.7

INTERVAL % CUMULATIVE %

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.3 0.3
0.8 1.1
5.0 6.1
59.8 65.9
10.6 76.4
54 81.8
4.8 86.6
3.3 89.8
2.3 92.2
1.9 94.0
6.0 100.0
COARSE WT FINE WT
22.7 7.0

LEaboratory Direétor



ToxScan, Inc.
T-9209 & T-9284
C-66

Particle Size
Plumb, 1981
(%)
SAM6-B

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.08

0.20
1.67
20.78

1.68
1.88
1.00

1.08
0.75
0.63
1.81

TOTAL WT
31.6

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.3 0.3
0.6 0.9
5.3 6.2
65.8 72.0
5.3 77.3
6.0 83.3
3.2 86.5
3.4 89.9
24 92.3
2.0 94.3
57 100.0

COARSE WT FINE WT
24.4 7.2

Lgboratory Diregtor



ToxScan, Inc.
T-9209 & T-9284
C-67

San Francisco Army Corps of Engineers

Particle Size
Plumb, 1981
(%)
SAM6-C

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

-3 16-8

2 8-4

i 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.12
0.22

0.53
1.22
20.80

2.05
1.45
0.96

0.67
0.53
0.52
1.31

TOTAL WT
30.4

INTERVAL %

0.0
0.0
0.0

0.0
04
0.7

1.7
4.0
68.5

8.7
4.8
3.2

COARSE WT
24.9

CUMULATIVE %

0.0
0.0
0.0

2.9
6.9
75.3

82.1
86.9
90.0

92.2
94.0
95.7
100.0

FINE WT
55

P
3

NG
Laboratory Directfor



ToxScan, Inc.
T-9209 & T-9284
C-68

Particle Size
Piumb, 1981
(%)
SAM7-D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9208

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm
<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.22
0.00

0.85
19.14
10.36

0.11
0.00
0.00

0.13
0.01
0.03
0.23

TOTAL WT
31.1

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.7 0.7
0.0 0.7
2.7 3.4
61.6 65.0
33.3 98.4
0.4 98.7
0.0 98.7
0.0 98.7
0.4 99.1
0.0 99.2
0.1 89.3
0.7 100.0

COARSE WT FINE WT
30.7 0.4

Bhp K. Cogote

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-69

Particle Size
Plumb, 1981
(%)
FL1-D

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboidt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 21

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.10

0.30
4.96
22.06

1.39
1.156
0.74

0.48
0.40
0.37
0.91

TOTAL WT
32.9

INTERVAL %

0.0
0.0
0.0

0.0
0.0
0.3

0.9
15.1
67.1

N -2
w-=-NO:

COARSE WT

28.9

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.3

1.2
16.3
83.4

87.7
91.2
93.4

94.9
96.1
97.2
100.0

FINE WT
4.1

Liaboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-70

Particle Size
Plumb, 1981
(%)
FL2-D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.01
0.04

0.07
0.32
1.55

7.63
4.85
3.50

2.84
2.19
1.48
3.63

TOTAL WT
281

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.1 0.2
02 0.4
1.1 1.6
55 71
271 34.2
17.2 51.5
12.5 63.9
10.1 74.0
7.8 81.8
53 87.1
12.9 100.0

COARSE WT FINE WT
9.6 18.5

Liaboratory Dirgctor



ToxScan, Inc.
T-9209 & T-9284
C-7

San Francisco Army Corps of Engineers

Particle Size
Plumb, 1981
(%)
FL3-D

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment sampies received November 4, 1992

Humboidt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm
<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.03

0.08
0.50
9.76

7.63
3.90
2.19

1.23
0.88
0.61
1.85

TOTAL WT
28.7

INTERVAL %

0.0
0.0
0.0

0.0
0.0
0.1

0.3
1.7
341

26.6
13.6
i7i:6

4.3
3.1
2.1
6.5

COARSE WT
18.0

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.1

0.4
2.1
36.2

62.8
76.4
84.1

88.3
91.4
93.5
100.0

FINE WT
10.7

-
~

|

Laboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-72

Particle Size
Plumb, 1981
(%)
FL4-D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm
<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4.2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.12

0.30
3.73
9.82

6.556
4.87
2.39

1.27
0.73
0.66
1.69

TOTAL WT
32.1

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.4 0.4
0.9 1.3
11.6 12.9
30.6 43.5
20.4 63.9
15.2 79.0
7.4 86.4
4.0 90.4
23 92.7
2.0 94.7
53 100.0

COARSE WT FINE WT
20.5 11.6

Liabora-tory Director



ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay
C-73 Baseline Survey/ (FY 1993)

Particle Size

Plumb, 1981
(%)
FLS
MATERIAL: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt
TOXSCAN NUMBER: T-9209
REPORT: Quantitative chemical analysis is as follows:
SIZE INTERVAL INTERVAL WT INTERVAL % CUMULATIVE %
Phi mm
<-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 0.1 0.1
1 1-0.5 0.12 0.3 0.5
2 0.5-0.25 4.40 12.8 13.2
3 0.25-0.125 28.80 83.5 96.7
4 0.125-0.062 0.71 2.1 98.8
5 0.062-0.031 0.14 0.4 99.2
6 0.031-0.016 0.03 0.1 99.3
7 0.016-0.008 0.04 0.1 99.4
8 0.008-0.004 0.02 0.1 99.4
9 0.004-0.002 0.01 0.0 99.5
>9 <0.002 0.19 0.5 100.0
TOTAL WT COARSE WT FINE WT
34.5 341 0.4

-
\

). ¢
Vaboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-74

Particle Size
Plumb, 1981
(%)

FL6

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
5] 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

2.47
1.55
0.77

1.60
14.16
15.48

0.51
0.27
0.09

0.25
0.08
0.05
0.25

TOTAL WT
37.5

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
6.6 6.6
4.1 10.7
2.1 12.8
4.3 17.0
37.7 54.8
41.3 96.0
1.4 97.4
0.7 98.1
0.2 98.4
0.7 99.0
0.2 99.2
0.1 99.3
0.7 100.0

COARSE WT FINE WT
36.5 1.0

(laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-75

Particle Size
Plumb, 1981
(%)

FL7

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-8209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm
<-5 >32

-4 32-16

-3 16-8

2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.12
0.24

1.30
18.79
12.43

0.25
0.08
0.09

0.08
0.05
0.01
0.19

TOTAL WT
33.6

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.4 0.4
0.7 1.1
3.9 4.9
55.9 60.8
37.0 97.8
0.7 98.6
0.2 98.8
0.3 99.0
0.2 99.3
0.1 99.4
0.0 99.4
0.6 100.0

COARSE WT FINE WT
33.1 0.5

21K Cpet

Léboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-76

San Francisco Army Corps of Engineers

Particle Size
Plumb, 1981
(%)

FL8

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

-4 32-16

-3 16-8

2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25
3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.08

0.31
10.65
26.31

0.60
0.03
0.04

0.05
0.00
0.21
0.00

TOTAL WT
38.3

INTERVAL %

0.0
0.0
0.0

0.0
0.0
0.2

0.8
27.8
68.7

0.1
0.0
0.5
0.0

COARSE WT
38.0

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.2

1.0
28.9
97.6

99.1
99.2
99.3

99.5
99.5
100.0
100.0

FINE WT
0.3

L%boratory Dlreztor



ToxScan, Inc.
T-9209 & T-9284
C-77

Particle Size
Plumb, 1981
(%)

NB1

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.11
0.04
0.22

2.08
25.63
17.55

0.28
0.03
0.02

0.00
0.02
0.01
0.14

TOTAL WT
46.1

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.2 0.2
0.1 0.3
0.5 0.8
4.5 5.3
55.6 60.9
38.0 98.9
0.6 98.5
0.1 99.6
0.0 99.6
0.0 99.6
0.1 99.7
0.0 99.7
0.3 100.0

COARSE WT FINE WT
459 0.2

Do Ot

{aboratory Director
ry




ToxScan, Inc.
T-9209 & T-9284
C-78

San Francisco Army Corps of Engineers

Particle Size
Plumb, 1981
(%)

NB2

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

2 8-4

1 4-2

0 9]

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.04

0.08
19.46
22.68

0.1
0.00
0.00

0.00
0.03
0.00
0.17

TOTAL WT
426

INTERVAL %

0.0
0.0
0.0

0.0
0.0
0.1

0.2
45.7
53.3

0.3
0.0
0.0

0.0
0.1
0.0
0.4

COARSE WT
42.4

~

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.1

0.3
46.0
99.3

99.5
99.5
99.5

98.5
99.6
99.6
100.0

FINE WT
0.2

- 0

Eaboratory Director



ToxScan, Inc.
T-9209 & T-9284
C-79

Particle Size
Plumb, 1981
(%)
NB3

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

-3 16-8

9 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.13
0.27
0.68

7.39
29.35
6.40

0.10
0.02
0.00

0.00
0.00
0.00
0.15

TOTAL WT
44.5

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.3 0.3
0.6 0.9
1.5 2.4
16.6 19.0
66.0 85.0
14.4 99.4
0.2 99.6
0.0 89.7
0.0 99.7
0.0 99.7
0.0 99.7
0.0 99.7
0.3 100.0

COARSE WT FINE WT
443 0.17

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-80

San Francisco Army Corps of Engineers

Particle Size
Plumb, 1981
(%)
NB4

Humboldt Bay

Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

2 8-4

-1 4.2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.81
2.08

5.63
24.86
7.78

0.12
0.00
0.00

0.00
0.00
0.01
0.20

TOTAL WT
41.5

INTERVAL %

0.0
0.0
0.0

0.0
2.0
5.0

13.6
59.9
18.7

0.3
0.0
0.0

0.0
0.0
0.0
0.5

COARSE WT
41.3

CUMULATIVE %

0.0
0.0
0.0

0.0
2.0
7.0

20.5
80.4
99.2

99.5
99.5
99.5

99.5
99.5
99.5

100.0

FINE WT

0.2

Laboratory

Director



ToxScan, Inc.
T-9209 & T-9284
C-81

Particle Size
Plumb, 1981
(%)
NB5

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm
<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.34
0.55

3.26
27.04
10.69

0.10
0.00
0.01

0.00
0.00
0.00
0.20

TOTAL WT
422

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.8 0.8
1.3 2.1
7.7 9.8
64.1 73.9
2563 99.2
0.2 99.5
0.0 99.5
0.0 99.5
0.0 99.5
0.0 99.5
0.0 99.5
0.5 100.0

COARSE WT FINE WT
42.0 0.2

L'aboratory Direétor




ToxScan, Inc.
T-9209 & T-9284
C-82

Particle Size
Plumb, 1981
(%)

NB6

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment sampies received November 4, 1992

Humboldt

T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

=3 16-8

2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25
3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

6.46
7.02
3.02

3.08
13.74
9.87

0.30
0.00
0.13

0.03
0.00
0.02
0.22

TOTAL WT

43.9

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
14.7 14.7
16.0 30.7
6.9 37.6
7.0 44.6
31.3 75.9
22.5 98.4
0.7 99.1
0.0 99.1
0.3 99.4
0.1 99.4
0.0 89.4
0.1 99.5
0.5 100.0

COARSE WT FINE WT
435 0.4

Lzboratory Diregtor



ToxScan, Inc.
T-9209 & T-9284
C-83

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

Particle Size
Plumb, 1981
(%)

NB7

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received November 4, 1992
Humboldt

T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT INTERVAL % CUMULATIVE %
0.00 0.0 0.0
0.00 0.0 0.0
0.00 0.0 0.0
4.97 12.0 12.0
5.74 13.9 25.8
3.22 7.8 33.6
4.94 11.9 455
16.48 39.8 85.3
5.74 13.8 99.1
0.09 0.2 99.3
0.00 0.1 89.4
0.03 0.1 99.5
0.00 0.0 99.5
0.03 0.1 99.5
0.03 0.1 99.6
0.19 0.4 100.0

TOTAL WT COARSE WT FINE WT
415 412 0.3

N RO =

Laboratory Diréctor




ToxScan, Inc.
T-9209 & T-9284
C-84

Particle Size
Plumb, 1981
(%)

NB8

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboidt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

3.50
5.36
3.27

3.77
13.41
5.82

0.33
0.41
0.30

0.31
0.20
0.23
0.40

TOTAL WT
37.01

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
9.5 9.5
14.5 23.9
8.8 32.8
10.2 43.0
36.2 79.2
14.9 94.1
0.9 95.0
1.1 96.1
0.8 96.9
0.8 97.8
0.6 98.3
0.6 98.9
1.1 100.0
COARSE WT FINE WT
35.16 1.85

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-85

Particle Size
Plumb, 1981
(%)
NB9D

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1982

Humboldt
T-9209

Quantitative chemicai analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

3.47
9.32
7.39

9.35
17.03
3.95

0.21
0.20
0.10

0.08
0.08
0.08
0.20

TOTAL WT
51.45

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
6.7 6.7
18.1 249
14.4 39.2
18.2 57.4
33.1 90.5
7.7 98.2
0.4 68.6
0.4 99.0
0.2 99.2
0.1 99.3
0.1 99.5
0.2 99.6
0.4 100.0
COARSE WT FINE WT
50.72 0.73

L/V—Qﬁéﬁuo /IQ @Aﬂbﬂt'—\

Ldboratory Directdr




ToxScan, Inc.
T-9209 & T-9284
C-86

Particle Size
Plumb, 1981
(%)
NB10D

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt

T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

6.40
9.1
5.25

5.83
12.92
4.08

0.29
0.46
0.05

0.12
0.1
0.20
0.21

TOTAL WT
45.03

INTERVAL %

0.0
0.0
0.0

14.2
20.2
1.7

12.9
28.7
9.1

0.6
1.0
0.1

0.3
0.2
0.4
0.5

COARSE WT
43.88

CUMULATIVE %

0.0
0.0
0.0

14.2
34.4
46.1

59.0
87.7
96.8

97.4
98.5
98.6

98.8
99.1
99.5
100.0

FINE WT
1.156

~
"

(W
Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay
Cc-87 Baseline Survey/ (FY 1993)

Particle Size

Plumb, 1981
(%)
ENT1
MATERIAL.: Sediment samples received November 4, 1992
IDENTIFICATION: Humboldt
TOXSCAN NUMBER: T-9209
REPORT: Quantitative chemical analysis is as follows:
SIZE INTERVAL INTERVAL WT INTERVAL % CUMULATIVE %
Phi mm
<-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 0.14 0.3 0.3
1 1-0.5 0.65 1.6 1.9
2 0.5-0.25 16.59 40.0 41.9
3 0.25-0.125 22.52 54.3 96.3
4 0.125-0.062 1.12 2.7 99.0
5 0.062-0.031 0.25 0.6 99.6
8 0.031-0.016 0.02 0.0 99.6
7 0.016-0.008 0.00 0.0 99.6
8 0.008-0.004 0.01 0.0 99.6
9 0.004-0.002 0.01 0.0 99.7
>9 <0.002 0.14 0.3 100.0
TOTAL WT COARSE WT FINE WT
41.45 41.02 0.43

~Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-88

Particlie Size
Plumb, 1981
(%)
ENT2

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboidt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<5 >32

4 32-16

-3 16-8

-2 8-4

-1 4-2

0 2-1

1 1-0.5

9 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.06

0.26
27.25
11.80

0.15
0.00
0.00

0.00
0.03
0.00
0.20

TOTAL WT
39.5

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.2 0.2
0.7 0.8
69.1 68.9
281 99.0
0.4 99.4
0.0 99.4
0.0 99.4
0.0 99.4
0.1 99.5
0.0 99.5
0.5 100.0

COARSE WT FINE WT
39.2 02

LAboratory Director




ToxScan, Inc.
T-9209 & T-9284
C-89

Particle Size
Plumb, 1981
(%)
BAR1

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey/ (FY 1993)

MATERIAL:
[DENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received November 4, 1992

Humboldt
T-9209

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm

<-5 >32

-4 32-16

-3 16-8

12 8-4

= 4-2

0 2-1

1 1-0.5

2 0.5-0.25

3 0.25-0.125
4 0.125-0.062
5 0.062-0.031
6 0.031-0.016
7 0.016-0.008
8 0.008-0.004
9 0.004-0.002
>9 <0.002

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.01

0.07
19.96
21.85

0.17
0.00
0.00

0.02
0.00
0.00
0.22

TOTAL WT
423

INTERVAL % CUMULATIVE %
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.2 0.2
47.2 47.4
51.6 99.0
0.4 89.4
0.0 99.4
0.0 99.4
0.0 99.5
0.0 99.5
0.0 99.5
0.5 100.0

COARSE WT FINE WT
421 0.2

L'aboratory DireCtor
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Appendix C-1

Dioxin Analyses Results
(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:

Comp 1 = EKUP
Comp 2 = SAMTB
Comp 4 = FLTB
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A

ALTA

November 16, 1992

Alta Batch LD.: 11751

Ms. Mary Lou Milazzo
ToxScan Inc.

42 Hanger Way
Watsonville, CA 95076

Dear Ms. Milazzo,

Enclosed are the results for the five soil samples received at Alta Analytical Laboratory on
November 6, 1992. These samples were analyzed using NCASI Method 551 for 2,3,7,8-
TCDD and 2,3,7,8-TCDF. This work was authorized under your Purchase Order #8700.
Routine turnaround time was requested for this work.

The following report consists of a Sample Inventory (Section I), Analytical Results (Section
IT) 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,

JAAL b o

William J. Luksemburg
Director of HRMS Services

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Pkwy., Suite 2
El Dorado Hills, CA 95762

FAX (916) 933-0940
(916) 933-1640



Section I. Sample Inventory

Date Received: 6-Nov-92

Alta Lab ID. Client ID.

11751-1-SA T-9209-46 COMP 1 Zofzg
11751-2-SA T-9209-48 COMP 2 (20f2
11751-3-SA T-9209-50 COMP 4
11751-4-SA T-9209-40 REF. COMP (20f3)

11751-5-SA T-9209-55 CONTROL

ALTA
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A
ALTA
TCDD & TCDF
NCASI 551
METHOD BLANK Date Received: NA ICAL ID: 1551
Lab ID: 11751-001-MB Date Extracted: 11/10/92 QC Lot: LC1106S
Matrix: Soil Sample Amount: 10.00 Units: pg/g
S/N
Compound Conc. D.L. Ratio Ratio ualifier
2,3,7,8-TCDD ND 0.20
2,3,7,8-TCDF ND 0.19
Isotopic Recovery Results

Internal Standard: % R Ratio ualifier

13¢-2,3,7,8-TCDD 109 0.77

3C-2,3,7,8-TCDF 99 0.79

Clean-up Recovery Standard:

1C1-2,3,7,8-TCDD 103 NA
Dates Analyzed:
DB-5: 11/12/92 DB-225: NA
Analyst: 6§ Page 1 of 1

Reviewer: é%



A
ALTA
TCDD & TCDF
NCASI 551
LCS RESULTS Date Received: NA ICAL ID: I551
Lab ID: 11751-LCS1/1.CS2 Date Extracted: 11/06/92 QC Lot: LC1106S
Matrix: Soil Sample Amount: 10.00 g Units: NA
LCS1 LCS2 RPD
_Compound % R % R %
2,3,7,8-TCDD 97 98 1.0
2,3,7,8-TCDF 103 99 4.0
1,2,7,8-TCDF 89 87 23

Internal Standard:
13C-2,3,7,8-TCDD
13C.2,3,7,8-TCDF

Clean-up Recovery Standard:

37C1-2,3,7,8-TCDD

Dates Analyzed:
DB-5: 11/09/92

Analyst; g';

Isotopic Recovery Results

LCS1 LCS2
% R %R
90 105
90 107
83 94
DB-225: NA
Page 1 of 1

Reviewer:‘%
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ALTA
TCDD & TCDF
NCASI 551
Sample ID: T-9209-46 Comp 1  Date Received: 11/06/92 ICAL ID: 1551
Lab ID: 11751-001-SA Date Extracted: 11/10/92 QC Lot: LC1106S
Matrix: Soil Sample Amount: 10.20 g Units: pg/g
% Solids: 74
S/N
Compound Conc. D.L. Ratio Ratio ualifier

2,3,7,8-TCDD ND 024

2,3,78-TCDF ND 0.39

Isotopic Recovery Results

Internal Standard: % R Ratio Qualifier

3¢C-2,3,7,8-TCDD 109 0.79

B¢.2,3,7,8-TCDF 99 0.80

Clean-up Recovery Standard:

3C1-2,3,7,8-TCDD 99 NA

Dates Analyzed:

DB-5: 11/12/92 DB-225: NA

Analyst: @2 Page 1 of 1 Reviewer; @_



y %
ALTA
TCDD & TCDF
NCASI 551
Sample ID: T-9209-48 Comp 2  Date Received: 11/06/92 ICAL ID: 1551
Lab ID: 11751-002-SA Date Extracted: 11/10/92 QC Lot: LC1106S
Matrix: Soil Sample Amount: 10.20 g Units: pg/g
% Solids: 72
S/N
Compound Cone. D.L. Ratio Ratio Qualifier
2,3,7,8-TCDD ND 0.19
2,3,7,8-TCDF ND 0.34
Isotopic Recovery Results
Internal Standard: % R Ratio Qualifier
3¢.2,3,7,8-TCDD 114 0.79
3¢.2,3,7,8-TCDF 118 0.76
Clean-up Recovery Standard:
31C1-2,3,7,8-TCDD 101 NA

Dates Analyzed:
DB-5: 11/12/92 DB-225: NA

Analyst: Eé Page 1 of 1 Reviewer: /;‘ %}



A
ALTA
TCDD & TCDF
NCASI 551
Sample ID: T-9209-50 Comp 4  Date Received: 11/06/92 ICAL ID: 1551
Lab ID: 11751-003-SA Date Extracted: 11/10/92 QC Lot: LC1106S
Matrix: Soil Sample Amount: 10.26 g Units: pg/g
% Solids: 63
S/N
Compound Conc, D.L. Ratio Ratio Qualifier
2,3,7,8-TCDD ND 0.19
2,3,7,8-TCDF ND 0.28
Isotopic Recovery Results

Internal Standard: % R Ratio ualifier

3¢.2,3,7,8-TCDD 111 0.80

13C-2,3,7,8-TCDF 121 0.79

Clean-up Recovery Standard:

37Cl-2,3,7,8-TCDD 96 NA
Dates Analyzed:
DB-5: 11/12/92 DB-225: NA
Analyst; gz Page 1 of 1 Reviewer:; @l_/)



A
ALTA
TCDD & TCDF
NCASI 551
Sample ID: T-9209-40 Ref Comp Date Received: 11/06/92 ICAL ID: I551
Lab ID: 11751-004-SA Date Extracted: 11/10/92 QC Lot: LC1106S
Matrix: Soil Sample Amount: 10.24 g Units: pg/g
% Solids: 78
S/N

Compound Conc. D.L. Ratio
2,3,7,8-TCDD ND 0.14
2,3,7,8-TCDF ND 0.089

Isotopic Recovery Results

Ratio Qualifier

Internal Standard: % R Ratio
3¢.2,3,7,8-TCDD 110 0.80
3¢.2,3,7,8-TCDF 118 0.80

Clean-up Recovery Standard:
3C1-2,3,7,8-TCDD 99

Dates Analyzed:
DB-5: 11/12/92 DB-225: NA

Analyst: é Page 1 of 1

NA

ualifier

Reviewer:_m_
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ALTA
TCDD & TCDF
NCASI 551
Sample ID: T-9209-55 Control  Date Received: 11/06/92 ICAL ID: I551
Lab ID: 11751-005-SA Date Extracted: 11/10/92 QC Lot: LC1106S
Matrix: Soil Sample Amount: 10.13 g Units: pg/g
% Solids: 79
S/N
Compound Cone. D.L. Ratio Ratio ualifier
2,3,7,8-TCDD ND 0.15
2,3,7,8-TCDF ND 0.13
Isotopic Recovery Results

Internal Standard: % R Ratio ualifier

13¢-2,3,7,8-TCDD 99 0.78

B¢-2,3,7,8-TCDF 103 0.81

Clean-up Recovery Standard:

1C1-2,3,7,8-TCDD 90 NA

Dates Analyzed:
DB-5: 11/12/92 DB-225: NA

Analyst:_é‘ | Page 1 of 1 Reviewer: 6!51
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DATA QUALIFIERS & ABBREVIATIONS

- I

(1

D.L.

S/N

The amount detected is below the Methoed
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

Concentration
Detection Limit
Not applicable
Signal-to-noise
See Cover Letter
Not Detected

Maximum Possible Concentration

—
ALTA
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ALTA Analytical Laboratory

Batch ID:

og-In Checklist

| 1. Samples Arrived by: C/ /5

2. Airbill Present? Number >(

B Shipping Container is Intact? >/

X

4. Custody Seals Present? Number

If yes, are they intact? /\/ (,4\.

7{4 5. Sample Containers Intact? >(
6. Shipping Preservation: Ice(élue Ice/¥one

7. Temperature: f‘1 2 C

8. Chain of Custody Present? ><
9. Discrepancies in Chain of Custody? ><
10. Packing Retained? >(

Name:/W' Date Rcv'd: //‘d~¢2

Comments: >\<§, 5/{‘”!/”4- # 7: 6107" VO &C, KfoéeA
SAF



Appendix C-2

Bioaccumulation Results
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ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

C2-1 Baseline Survey 1 (FY 1993)

Metals Bioaccumulation - Nephtys caecoides
mg/Kg (ppm) - dry weight

Baseline
MATERIAL: Tissue samples received December 9, 1992
IDENTIFICATION: Humboldt
DATE COMPLETED: March 12-18, 1993
TOXSCAN NUMBER: T-9284
REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per

kilogram (parts per million) on a dry weight basis:

Analyte Baseline Value
Arsenic 27
Cadmium 1.5
Chromium 7.0
Copper 22
Lead 1.2
Mercury 0.19
Nickel 9.7
Selenium 3.9
Silver ND
Zinc 300

ND = None Detected
Mercury Detection Limit = 0.02

All other Detection limits = 0.1

b £ Cogets

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
C2-2

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey | (FY 1993)

Metals Bioaccumulation - Nephtys caecoides
mg/Kg (ppm) - dry weight

EKUP

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

Tissue samples received December 9, 1992

Humboldt

March 12-18, 1993

TOXSCAN NUMBER: T-9284
REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:
Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Arsenic 26 27 30 28 29
Cadmium 0.8 0.7 0.9 0.8 0.8
Chromium 0.7 1.9 1.2 1.6 1.6
Copper 24 23 24 24 24
Lead 0.7 0.8 0.9 1.2 1.1
Mercury 0.12 0.15 0.14 0.12 0.15
Nickel 45 6.1 5.7 5.6 5.9
Selenium 3.8 2.0 3.0 3.7 3.4
Silver 0.1 ND ND ND ND
Zinc 180 160 180 170 160

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Laboratory Director



ToxScan, Inc.
T-9209 & T-9284
C2-3

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

Metals Bioaccumulation - Nephtys caecoides
mg/Kg (ppm) - dry weight

SAMTB

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Tissue samples received December 9, 1992

Humboldt

March 12-18, 1993

T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Arsenic 28 26 27 25 24
Cadmium 0.9 0.7 0.6 0.7 0.7
Chromium 2.1 2.0 1.3 1.3 1.4
Copper 24 21 28 24 25
Lead 1.0 0.9 0.8 0.8 0.9
Mercury 0.15 0.12 0.17 0.12 0.14
Nickel 5.6 5.5 5.2 5.4 5.3
Selenium 4.0 2.7 3.5 3.3 2.5
Silver ND ND ND ND ND
Zinc 180 180 140 170 170

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

0y M Coprts

Laboratory Director




ToxScan, Inc.
T-9209 & T-9284
Cc2-4

San Francisco Army Corps of Engineers

Humboldt Bay
Baseline Survey | (FY 1993)

Metals Bioaccumulation - Nephtys caecoides
mg/Kg (ppm) - dry weight

FLTB

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Tissue samples received December 9, 1992

Humboldt

March 12-18, 1993

T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Arsenic 28 30 28 27 27
Cadmium 0.7 0.7 0.7 0.7 0.7
Chromium 2.1 0.9 22 6.1 3.9
Copper 27 26 27 24 25
Lead 0.9 0.7 0.7 0.9 0.8
Mercury 0.10 0.16 0.14 0.19 0.12
Nickel 54 4.5 5.9 6.3 6.3
Selenium 3.2 3.3 2.8 2.3 3.1
Silver ND ND ND ND ND
Zinc 180 180 180 160 160

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Laboratory Dlreétor



ToxScan, Inc.
T-9209 & T-9284
C2-5

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

Metals Bioaccumulation - Nephtys caecoides
mg/Kg (ppm) - dry weight
Reference

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Tissue samples received December 9, 1992
Humboldt

March 12-18, 1993

T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Arsenic 21 27 28 22 27
Cadmium 0.7 0.8 0.9 0.9 1.1
Chromium 1.7 1.9 1.3 2.5 1.0
Copper 24 23 27 27 24
Lead 0.7 0.6 0.7 0.6 0.8
Mercury 0.10 0.13 0.12 0.19 0.15
Nickel 6.1 5.8 4.4 6.9 54
Selenium 2.8 3.1 3.9 2.9 3.2
Silver ND ND ND ND ND
Zinc 170 160 190 170 210

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Lﬁoratory Directgr



ToxScan, inc.
T-9209 & T-9284
C2-6

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

Metals Bioaccumulation - Nephtys caecoides
mg/Kg (ppm) - dry weight
Control

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Tissue samples received December 9, 1992
Humboldt

March 12-18, 1993

T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Arsenic 25 24 27 22 24
Cadmium 0.6 0.7 0.8 0.8 0.9
Chromium 2.5 1.2 1.1 1.2 2.1
Copper 29 27 27 25 26
Lead 0.6 0.7 0.6 0.6 0.6
Mercury 0.10 0.14 0.15 0.14 0.11
Nickel 4.4 46 5.5 4.9 4.7
Selenium 3.7 3.1 3.2 2.9 29
Silver ND ND ND ND ND
Zinc 190 180 180 150 200

ND = None Detected

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

c2-7 Baseline Survey | (FY 1993)

NMetals Bioaccumulation - Macoma nasuta
mg/Kg (ppm) - dry weight

Baseline
MATERIAL: Tissue samples received December 9, 1992
IDENTIFICATION: Humboldt
DATE COMPLETED: 12-19 March 1993
TOXSCAN NUMBER: T-9284
REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per

kilogram (parts per million) on a dry weight basis:

Analyte Baseline Value
Arsenic 34
Cadmium 0.7
Chromium 19
Copper 81
Lead 3.1
Mercury 0.53
Nickel 9.5
Selenium 2.4
Silver 0.7
Zinc 200

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

¢
Ltboratcry Direétor



ToxScan, Inc.
T-9209 & T-9284
C2-8

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

Metals Bioaccumulation - Macoma nasuta
mg/Kg (ppm) - dry weight
EKUP

MATERIAL: Tissue samples received December 9, 1992

IDENTIFICATION:; Humboldt

DATE COMPLETED: 12-19 March 1993

TOXSCAN NUMBER: T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

Arsenic 36 34 44 39 36

Cadmium 0.5 0.4 0.6 04 0.5

Chromium 25 20 20 18 28

Copper 65 53 80 53 96

Lead 5.8 4.2 5.6 5.5 5.3

Mercury 0.16 0.17 0.19 0.22 0.18

Nickel 20 20 22 20 22

Selenium 2.5 2.0 1.7 2.0 2.0

Silver 0.6 0.4 0.7 0.4 0.9

Zinc 200 180 220 150 240

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

ijoratory Direcior



ToxScan, Inc.
T-9209 & T-9284
C2-9

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey | (FY 1993)

Metals Bioaccumulation - Macoma nasuta
mg/Kg (ppm) - dry weight

SAMTB

MATERIAL: Tissue samples received December 9, 1992

IDENTIFICATION: Humboldt

DATE COMPLETED: 12-19 March 1993

TOXSCAN NUMBER: T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

Arsenic 54 42 38 43 32

Cadmium 0.4 0.7 2.3 0.4 0.5

Chromium 19 16 25 18 26

Copper 57 54 64 64 63

Lead 25 4.1 42 47 42

Mercury 0.17 0.15 0.17 0.16 0.13

Nickel 22 17 26 20 26

Selenium 2.4 22 1.6 1.8 1.8

Silver 0.3 0.4 0.5 0.5 0.5

Zinc 160 170 180 180 200

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

8Ly ).

L4boratory Director



ToxScan, Inc.
T-9209 & T-9284
C2-10

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey | (FY 1993)

Metals Bioaccumulation - Macoma nasuta
mg/Kg (ppm) - dry weight

FLTB

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Tissue samples received December 9, 1992

Humboldt

12-19 March 1993

T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Arsenic 42 36 46 46 36
Cadmium 0.7 0.6 0.5 0.5 0.5
Chromium 28 27 25 25 24
Copper 97 66 88 72 68
Lead 5.6 5.0 5.6 5.2 4.8
Mercury 0.24 0.16 0.18 0.21 0.17
Nickel 31 20 25 23 25
Selenium 2.0 20 2.1 2.0 2.1
Silver 0.8 0.5 0.6 0.5 0.5
Zinc 250 200 220 190 190

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

L&boratory Director



ToxScan, Inc.
T-9209 & T-9284
C2-11

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey [ (FY 1993)

Metals Bioaccumulation - Macoma nasuta
mg/Kg (ppm) - dry weight
Reference

MATERIAL: Tissue samples received December 9, 1992

IDENTIFICATION: Humboldt

DATE COMPLETED: 12-19 March 1993

TOXSCAN NUMBER: T-9284

REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:

Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

Arsenic 53 42 40 35 44

Cadmium 0.6 0.6 0.5 0.6 0.7

Chromium 20 10 14 5.6 12

Copper 56 46 36 47 57

lLead 3.0 3.4 3.9 1.3 2.7

Mercury 0.33 0.23 0.25 0.15 0.24

Nickel 22 14 14 7.5 13

Selenium 2.8 2.4 1.8 25 3.0

Silver 0.5 04 0.3 0.3 0.5

Zinc 210 180 130 140 210

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

La&oratory Direictor



ToxScan, Inc.
T-9209 & T-9284
C2-12

Metals Bioaccumulation - Macoma nasuta

San Francisco Army Corps of Engineers

mg/Kg (ppm) - dry weight

Control

Humboldt Bay

Baseline Survey | (FY 1993)

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

Tissue samples received December 9, 1992

Humboldt

12-19 March 1993

TOXSCAN NUMBER: T-9284
REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:
Analyte Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
Arsenic 33 35 51 53 45
Cadmium 0.5 0.5 0.5 0.5 0.5
Chromium 6.5 5.2 6.9 6.3 7.5
Copper 84 64 61 54 57
Lead 3.2 2.8 1.9 3.0 27
Mercury 0.25 0.38 0.18 0.21 0.46
Nickel 6.0 5.2 6.6 6.7 5.9
Selenium 2.2 2.0 2.5 2.7 2.5
Silver 0.7 0.6 0.5 0.5 0.5
Zinc 200 190 190 190 190

Mercury Detection Limit = 0.02

All other Detection limits = 0.1

ijoratory Direcior
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QA/QC Data Plan and Report
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San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

QA/QC PLAN AND REPORT

1.0 Field Survey Procedures

Sediment samples were collected from 36 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 peristaltic 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 sampling 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.



San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

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
Chiorinated 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 Sample 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 sampies 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
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Evaluation of Waters and Wastewaters, EPA Protocol SW-846, AOAC Manual of Methodologies,
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-haif
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.



San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

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 Iimits
Lower control limits

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 spiking, or improperly calibrated equipment.
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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.

All worksheets given to the analyst for analyte determination are dated and initialed after
major analytical procedures are completed, i.e. on date weighed, after 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

Sediment elutriates for this testing program were prepared 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 quaiity
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
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controis in order to validate the bicassay. A reference toxicant bioassay 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
for each organism:toxicant combination.

For bivalve larvae, ToxScan uses copper sulfate as the reference toxicant. For amphipods, the
reference toxicant used was cadmium hcloride. 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 EC50

or LC50 must fall within the range of +2 standard deviations of the mean of all previous reference
toxicant bioassays.

Statistical analyses of bioassay 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 are
presented in Appendix D. Environmental monitoring data for these bioassays are also summarized in
Appendix D. 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=a==tsS e —— = e =—— SRS T

Precision & Record-
Calibration Accuracy Maintenance keeping
Analyte Instruments Method Standards Schedule Methods
Metals Varian AAS; 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-Elmer 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 |l gate injection analyses
Chlorinated Hewiett-Packard 3-point standard SRMs, as needed instrument printout
pesticides GC; model 5890 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 |l curve matrix and work sheet
phthalates spikes,
matrix spike
duplicates,
duplicate
samples,
surrogates
“SRM = standard reference materials, obtained from NIST (National Institute of Standards and Technology).



ToxScan, Inc.
T-9209 & T-9284
D-9

San Francisco Army Corps of Engineers

Chlorinated Pesticides

EPA METHOD 8080

Humboldt Bay

Baseline Survey | (FY 1993)

QA/QC Report
SAM 1-D

QC LIMITS
Compound % REC MS % REC MSD % RPD %REC %RPD
Lindane 67 47 35 46-127 50
Heptachlor 67 49 31 35-130 31
Aldrin 61 43 35 34-132 43
Dieldrin 70 50 33 31-134 38
Endrin 69 48 36 42-139 43
DDT 70 52 30 23-134 50

MS = matrix spike
MSD = matrix spike dupiicate

RPD = relative percent difference
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Compound

Lindane
Heptachlor
Aldrin
Dieldrin
Endrin

DDT

* matrix interference
MS = matrix spike

MSD = matrix spike duplicate

San Francisco Army Corps of Engineers
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Chlorinated Pesticides
EPA METHOD 8080

QA/QC Report
Control
QC LIMITS
% REC MS % REC MSD % RPD %REC  %RPD

* ¥ * 46-127 50
70 79 12 35-130 31
68 59 12 34-132 43
71 65 8.8  31-134 38
77 70 9.5  42-139 43
81 74 9.0 23-134 50

RPD = relative percent difference
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Chiorinated Pesticides
EPA METHOD 8080

aglKg (ppb) dry weight

QA/QC Report
SAM1-D Control  Detection
Analyte SAM1-D Duplicate  Control  Duplicate Limit
Aldrin ND ND ND ND 0.5
alpha-BHC ND ND ND ND 1.0
beta-BHC ND ND ND ND 1.0
delta-BHC ND ND ND ND 1.0
gamma-BHC (lindane) ND ND ND ND 1.0
alpha-Chlordane ND ND ND ND 1.0
gamma-Chlordane ND ND ND ND 1.0
4,4'-DDD ND ND ND ND 1.0
4,4'-DDE ND ND ND ND 1.0
4,4'-DDT ND ND ND ND 1.0
Dieldrin ND ND ND ND 0.5
Endosulfan 1 ND ND ND ND 2.0
Endosulfan I ND ND ND ND 0.5
Endosulfan sulfate ND ND ND ND 10
Endrin ND ND ND ND 0.5
Heptachlor ND ND ND ND 0.5
Heptachlor epoxide ND ND ND ND 10
Toxaphene ND ND ND ND 30
PCB's ND ND ND ND 20

ND = None Detected



ToxScan, Inc.
T-9209 & T-9284

D-12

Compound
Acenaphthene

Pyrene

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey | (FY 1993)

Polynuclear Aromatic Hydrocarbons (PAHSs)
EPA METHOD 8270

QA/QC Report
SAM6-B
QC LIMITS
% REC MS % REC MSD % RPD %REC %RPD
81 107* 19* 55-103 14
85 70 13 49-132 36

* Qutside QC limits. No corrective action required.

MS = matrix spike

MSD = matrix spike duplicate

RPD = relative percent difference
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Polynuclear Aromatic Hydrocarbons (PAHSs)
EPA METHOD 8270

QA/QC Report
SAM4-D
QC LIMITS
Compound % REC MS % REC MSD % RPD %REC %RPD
Acenaphthene 59 84 22* 55-103 14
Pyrene 96 %3 18 49-132 36

* Qutside QC limits. No corrective action required.

MS = matrix spike

MSD = matrix spike dupiicate

RPD

relative percent difference
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Polynuclear Aromatic Hydrocarbons (PAHSs)
EPA Method 8270

Hg/Kg (ppb) dry weight

QA/QC Report
FL2-D SAMB-A  Detection
Analyte FL2-D Duplicate SAMB-A  Duplicate Limit
2-methylnaphthalene 23 12 ND ND 7.0
Naphthalene ND ND ND ND 1.2
Acenaphthylene ND ND. ND ND 2.6
Acenaphthene ND ND ND ND 2.0
Fluorene ND ND ND ND 4.0
Phenanthrene ND ND ND ND 4.0
Anthracene ND ND ND ND 4.5
Fluoranthene ND ND ND ND 4.5
Pyrene 13 860~ ND ND 42
Chrysene ND ND ND ND 12
Benzo(a)anthracene ND ND ND ND 6.0
Benzo(b)fluoranthene ND ND ND ND 4.0
Benzo(k)fluoranthene ND ND ND ND 42
Benzo(a)pyrene ND ND ND ND 17
Indeno(1,2,3-CD)pyrene ND ND ND ND 6.8
Dibenzo(a,h)anthracene ND ND ND ND 10
Benzo(ghi)perylene ND ND ND ND 10
Total PAHs 36 870 ND ND 1.2
Total phthalates ND ND ND ND 5.0

* Matrix interference

ND = None Detected
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Organotin Speciation
g/Kg (ppb) dry weight

QA/QC Report
% TPT
Sample 1D Monobutyltin Dibutyltin Tributyltin Tetrabutyitin SUR
SPIKE 1 (%) 4 59 61 18 87
Amount of Spike (ug/Kg) = 100
SRM (%) 96 61 52 - 95
Blank ND ND ND ND 96

TPT Sur = Tripropyltin surrogate recovery
ND = None detected
Detection limit = 1 ppb

NOTE: As stated in TBT methodology protocol', the analytical method has been optimized to
tributyltin at the decreased efficiency of monobutyltin extraction and recovery of analyte

SRM SRM

Value Certified %

Found Value Recovery
Dibutyltin 0.71 1.16 61
Tributyltin 0.66 1.27 52

SRM = National Research Council Canada PACS-1, marine sediment

'Battelle Project No. N-0519-6100, Measurement of Butyltin Species in Sediment by n-Pentyl Derivatization with Gas
Chromatography/Flame Photometric Detection.
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Metals
vpglg (ppm)
QA/QC Report
(QA/QC on EKUP)
Amount
Analyte/ % Recovery of Spike Method
Sample ID of Spike pa/mL Rep 1 Rep 2 % Error Blank
Arsenic 97 0.28 55 B3 4 ND
Cadmium 118 0.028 ND ND NA ND
Chromium 86 2.86 124 121 2 ND
Copper 76 2.86 16 15 6 ND
Lead 83 1.43 5.6 5.1 9 ND
Mercury 104 0.028 0.02 0.02 0 ND
Nickel 91 1.43 65 64 2 ND
Selenium 91 0.14 0.13 0.11 17 ND
Silver 92 0.14 ND ND NA ND
Zinc 86 2.86 49 46 6 ND
ND = None Detected
NA = Not Applicable
Value Certified
Found Value Percent
Element 1a/q ua/g +/- Recovery
Arsenic 8.8 11.6 1.3 76
Cadmium 0.30 0.36 0.07 83
Chromium 78.0 76.0 3.0 103
Copper 15.0 18.0 3.0 83
Lead 29.6 28.0 1.8 106
Mercury 0.066 0.063 0.012 105
Nickel 23.0 32.0 3.0 72
Zinc 108 138 6 78

SRM = National Institute of Standards and Technology Estuarine Sediment, # 1646
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Analyte/ % Recovery
Sample ID of Spike
Arsenic 98
Cadmium 117
Chromium 109
Copper 80
Lead 84
Mercury 94
Nickel 101
Selenium 86
Silver 98
Zinc 81

ND = None Detected
NA = Not Applicable

Value

Found
Element palg
Arsenic 8.8
Cadmium 0.30
Chromium 78.0
Copper 15.0
Lead 29.6
Mercury 0.066
Nickel 23.0
Zinc 108

SRM = National Institute of Standards and Technology Estuarine Sediment, # 1646

Metals

#9/g (ppm)
QA/QC Report

(QA/QC on FL5)

Amount
of Spike
ug/mL Rep 1
0.28 5.6
0.028 ND
2.86 132
2.86 7
1.43 3.2
0.028 0.047
1.43 51
0.14 ND
0.14 ND
2.86 34
Certified
Value
49/q futh
11.6 1.3
0.36 0.07
76.0 3.0
18.0 3.0
28.0 1.8
0.063 0.012
32.0 3.0
138 6

San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey | (FY 1993)

Method
Rep 2 % Error Blank
5.0 11 ND
ND NA ND
130 2 ND
7 5 ND
3.0 6 ND
0.041 14 ND
49 4 ND
ND NA ND
ND NA ND
34 0 ND
Percent
Recovery

76

83

103

83

106

105

72

78
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Organic Compounds
SRM QA/QC Report

#9/Kg (ppb)

Value Certified Advisory
Element Found Value Range
Pesticides
Aldrin 325 461 190-560
beta-BHC 203 301 51-440
delta-BHC 245 255 48-360
gamma-Chlordane 357 436 130-570
4,.4-DDD 300 301 93-420
4,4'-DDE 77 101 30-150
4,4'-DDT 73 76.2 19-120
Dieldrin 101 203 73-300
Endrin 319 367 110-540
Heptachlor 219 265 90-290
Semi-volatiles

Base/Neutrals

Acenaphthene 3579 5070 2400-7400
Anthracene 5087 6040 1600-8000
Benzo(a)pyrene 534 2010 340-3300
2-Chloronaphthalene 1024 1010 610-1200
Chrysene 3906 3020 510-5100
Dibenzofuran 4400 4070 2300-4600
1,2-Dichlorobenzene 2956 8870 2800-11000
Dimethylphthalate 1965 5140 770-5800
2,4-Dinitrotoluene 1486 1580 610-2200
bis(2-Ethyihexyl)phthalate 950 3010 480-4800
2-Methylnaphthalene 435 812 410-910
Naphthalene 821 1480 560-2000
Phenanthrene 4968 4530 2400-5400
Pyrene 1485 2010 1000-2300
1,2,4-Trichlorobenzene 8327 8000 3500-11000
Acids
4-Chloro-3-methyiphenol 5058 5970 2600-8800
2-Methylphenol 6581 7030 2500-8100
4-Methylphenol 9882 9770 4300-11000
Pentachlorophenol 2435 7480 1100-13000
Phenol 1856 4900 740-5500
2,4,6-Trichlorophenol 1674 3330 1200-4800

SRM = Environmental Resource Associates Lot # 320
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Summary of Bivalve Larvae Bioassay Environmental Monitoring Data

Sample 1D Parameter -
Seawater
Control mgty o ’ :
:_Sahmty (oo} i i 33 33
pH value. (units) 7.9 8.1
RH:fr:rt;Onlg; "Temperature {°C) 15.3 14.7
Sediment D.O. (mg/L) 6.0 7.1
Salinity (%o) 33 33
pH value (units) 8.0 8.1
- Temperature. (°C) 15.3 14.8
EKUP BO: tagty 4.1 7.1
Salinity. (%) 33 33
pH value (units) . 8.1 8.2
- Temperature (°C) 15.3 14.8
SAMTB - DO ' 4.3 71
33 33
8.1 8.2
16.3 14.8
FLTB 42 7.1
33 33




ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

D-20 Baseline Survey | (FY 1993)

Summary of Rhepoxynius abronius Solid Phase Static Bioassay Environmental Monitoring Data

Sample ID: | _ Maximum  Minimum
8.1 7.5
Control 15.3 14.6
8.2 7.9
Humboldt 7.9 7.5
Reference 16.2 14.7
Sediment 8.2 8.0
7.9 7.0
EKUP : T_e":rpperatu:fé.,("C)v 14.97 0.15 15.2 14.6
. pH:vatue: {units) 8.12 0.08 8.2 7.9
 BOmglty = 7.71 0.20 8.0 6.6
Temperature: (°C) 14.97 0.16 15.2 14.7
Spire _pH vatue:_(umts) 8.13 0.08 8.2 8.0
B.O. (mgily 7.65 0.26 7.9 6.5
FLTB Temperature .(°C) 14.93 0.17 15.2 14.6
_pH value {units) 8.12 0.07 8.2 7.9




ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

D-21 Baseline Survey | (FY 1993)

Summary of Holmesimysis costata Solid Phase Flow Through Bioassay Environmental Monitoring

Data
Sample 1D Parameter Mean = StdiDev. Maximum: - Minimum
D.O. (mgit) 7.97 0.26 8.5 7.5
Control - Temperature- 13.46 1.41 16.1 11.9
pH: value (tnits} 7.97 0.05 8.0 7.9
Humboldt D.O,; (mgik) " 7.93 0.28 8.6 7.4
Reference Temperature: (°C} 13.50 1.38 16.0 12.0
Sediment pH value (unis). 7.99 0.03 8.0 7.9
7.97 0.29 8.6 7.4
: «:(PC) 13.53 1.36 16.1 12.0
EKUP
D ; Y 7.99 0.03 8.0 7.9
Y 7.99 0.28 8.6 7.5
' : 13.64 1.42 16.1 12.0
AMTB : e
SAME D weunits) ] 7.98 0.04 8.0 7.9
oo ]l 7.94 0.30 8.6 7.5
; - (°C) 13.78 1.46 16.1 12.0
FLTB i
- pH value (units): ' 7.99 0.03 8.0 7.9
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Summary of Nephtys caecoides Solid Phase Flow Through Bioassay Environmental Monitoring Data

‘Sample 1D _ Parameter Mean  StdDev. Maximum  Minimum
: 8.05 0.19 8.5 7.7
Control 13.54 0.98 15.5 12.0
7.97 0.05 8.0 7.9
Humboldt o 8.02 0.20 8.5 7.7
Reference Temperature {°C) 13.60 0.9¢9 15.4 12.0
Sediment pH value (units) | 8.01 0.03 8.1 8.0
D.O. (mg/L) 7.98 0.19 8.4 76
EKUP Temperature (°C) 13.71 1.04 15.6 12.0
pH value (units) 8.00 0.00 8.0 8.0
D (gl 7.99 0.21 8.4 7.6
- Temperature (°C) | 13.73 1.07 15.6 12.0
SAMIER _pH value (units) 8.00 0.01 8.1 8.0
- D.O. (mg/L) 7.92 0.23 8.4 7.6
FLTB Temperature (°C) 13.92 1.25 15.9 12.0
pH value (units) 8.00 0.00 8.0 8.0
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Summary of Citharichthys stigmaeus Suspended Phase Bioassay Environmental Monitoring Data

_Sample ID . Parameter Mean Std.Dev. Maximum  Minimum
- : 7.61 0.40 8.2 6.3
Control perature (°C) 14.61 0.49 15.2 14.0
s (nits) 7.89 0.08 8.0 7.7
Humboldt L 7.37 0.69 8.1 6.0
Reference - T 14.73 0.44 15.2 14.0
Sediment - pH value (units) 7.89 0.14 8.0 7.6
D.Q. (mg/L) | 7.08 1.24 8.1 4.6
E=UP Temperature (°C) 14.72 0.42 15.2 14.0
| pH value (units) 4 7.92 0.13 8.0 7.6
 D.O. (mg/L) 7.30 0.78 8.1 5.8
- Temperature (°C) 14.76 0.42 15.6 14.0
SAMTB ' pH value (units} 7.92 0.08 8.0 7.8
 D.O. (mg/lL) 7.23 0.92 8.1 5.4
FLTB Temperature (°C) 14.78 0.33 15.1 14.0
pH value (units) 7.91 0.14 8.1 7.6
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Summary of Holmesimysis costata Suspended Phase Bioassay Environmental Monitoring Data

“ Sample: Parameter Mean . StdDev. Maximum. -
D.O. (mg/l) 7.07 0.52 8.0 6.6

Control _Temperature (°C) 14.76 0.50 15.5 14.0

. pH value: (units) 7.86 0.08 8.0 7.8

Humboldt D.O. (mglL) | et 0.27 75 6.4
Reference Temperature (°C) 14.69 0.36 15.1 14.0
Sediment pH value (units) 7.82 0.05 7.9 7.7
D.O. (mg/t) | 6.97 0.74 8.4 6.4

 Temperature (°C) | 14.68 0.41 15.4 14.0

—— 7.77 0.07 7.9 &
6.95 0.59 8.5 6.5
: | 14869 0.41 15.4 14.0

AMT :
SaMTe _pH vaiue (units) 7.79 0.06 7.9 Tl
DO (mgy .| 708 0.55 8.2 6.6
FLTB - Temperature (°C) 14.66 0.37 15.0 14.0

pH value (units). 7.82 0.04 7.9 7.8




Humboldt Bay
Baseline Survey | (FY 1993)

San Francisco Army Corps of Engineers

T-9209 & T-9284

ToxScan, Inc.
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ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

D-26 Baseline Survey | (FY 1993)

Reference Toxicant Bioassay

Species: Rhepoxynius abronius Date: 16 November 1992
Toxicant: Cadmium chioride T-9209

EEE T TasssTmm e e e b T e s A S e T R S L N TS [ e SR e SR ]
Number Surviving

Observation Time (hours)
Concentration ) Mean %
(mg/L) Replicate 0 96 Survival

10 10 100
10 10
10 10

10
10
10

10
10
10

10
10
10

10
10
10

10
10
10

Control

W N -

87
0.25

WN -

83
0.50

WN -

40
1.00

Wh G |[0DWOWO®W |OWO®

WN =

2.00

WN

4.00

W N -
OO0 | OO
o

96-hour LC,, (Spearman) = 0.85 ppm

95% confidence limits = 0.69 ppm - 1.06 ppm



ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

D-27 Baseline Survey | (FY 1993)

Reference Toxicant Bioassay

Species: Holmesimysis costata Date: 25 November 1992
Toxicant: Sodium Dodecyl Sulfate T-9209

Number Surviving

Observation Time (hours)

Concentration ] Mean %
(mg/L) Replicate 0 96 Survival
Control 1 10 10 100

2 10 10

3 10 10

1 10 10 97
0.5 2 10 10

3 10 9

1 10 10 100
1.0 2 10 10

3 10 10

1 10 9 93
2.0 2 10 9

3 10 10

1 10 1 37
4.0 2 10 5

3 10 5

1 10 0 0
8.0 2 10 0

3 10 0

96-hour LC,, (Spearman) = 3.49 ppm

95% confidence limits = 3.02 ppm - 4.02 ppm



ToxScan, Inc. San Francisco Army Corps of Engineers
T-9209 & T-9284 Humboldt Bay

D-28 Baseline Survey | (FY 1993)

Reference Toxicant Bioassay

Species: Citharichthys stigmaeus Date: 9 December 1992
Toxicant: Sodium Dodecyl Sulfate T-9209

R e A A e I O N R T e e Oy L e S, e o e il S P Y Y e N B R T TSNS TR
Number Surviving

Observation Time (hours)

Concentration _ Mean %
(mg/L) Replicate 0 96 Survival
Control 1 10 10 100
2 10 10
3 10 10
4 10 10
5 10 10
8 10 10
1 10 10 100
0.25 2 10 10
3 10 10
1 10 10 100
0.5 2 10 10
3 10 10
1 10 10 100
1.0 2 10 10
3 10 10
1 10 8 63
2.0 2 10 6
3 10 5
1 10 0 0
4.0 2 10 0
3 10 0

96-hour LC4, (Spearman) = 2.19 ppm

95% confidence limits = 1.94 ppm - 2.48 ppm



Appendix E

Chain of Custody
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