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CHEMICAL ANALYSIS, TOXICITY EVALUATION
AND BIOACCUMULATION TESTING

OF SEDIMENTS FROM

HUMBOLDT BAY

1.0 Introduction

Under Contract No. DACWO07-92-D-002 from San Francisco District, Army Corps of Engineers
(SFACOE), ToxScan, Inc. collected and analyzed sediment samples from Humboldt Bay for FY 1994,
Baseline Survey Il. Sediments were sampled by Kinnetic Laboratories, Inc., and returned to the
ToxScan, Inc. laboratory at Watsonville, CA where they were assigned laboratory number T-10774 for
physical, chemical and bioassay analyses. Bioaccumulation analyses were not performed on tissues
exposed {o these sediments. Samples collected, composites and analyses are summarized in Table 1.

2.0 Methods
2.1 Sediment Collection

Sediment sampling was conducted between 31 March and 5 April 1994 from the M/V Celtic and
the M/V Sally Kae. Target sampling locations (California state plane coordinates) are listed in Table 1
of the Scope of Services provided by SFACOE (Appendix A, this report). The target locations were
placed at or near sampling stations of Baseline Survey | (FY 1993) to establish an historical database
of sediment characteristics at Humboldt Harbor. In some cases, sampling stations had to be moved from
the target locations in order to sample areas with significant shoaling. Prior to initiating the field program
each station’s plane coordinates were converted to latitude/longitude coordinates to allow use of a
differential Global Positioning System (GPS) for actual field positioning, and target locations were plotted
on SFACOE-provided "biue line" pre-dredge survey charts to determine the site and approximate depth
of each core. Actual 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 with base station set on Corps of Engineers survey markers. Mudline elevations were determined
at each core location at the time of sampling with a dual frequency fathometer calibrated by leadline to
0.1 feet at the expected depth range. Mean lower low water (MLLW) mudline elevations were
extrapolated using Micronautics, Inc. Tide 1 software, and verified daily with USGS or COE benchmarks.
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A preliminary field determination of sediment particle size distribution (PSD) was made at each
sampling station, using a Smith-Macintyre grab sampler. Locations that yielded predominantly sand or
coarser-grained material (80% @ <4) were sampled for individual PSD analysis only. Stations that did
not meet this criterion and showed greater than one foot of shoaling were sampled for discrete chemistry
analysis using the Vibra-core sampler. Composite samples of material from the fine grained sites in each
sampling area were made for chemistry, bioassay, and biocaccumulation analysis. Five composite
samples were generated: 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 composite samples were homogenized
by thorough mixing using Teflon-lined containers and tools.

The vibracore cutting tip and core sample catcher were #306 grade stainless steel; the Vibracore
barrel was aluminum. The Smith-Macintyre grab was constructed of galvanized steel. Prior to sampling
at each station, the vibracore cutting tip, core catcher and the compositing equipment were all cleaned
by the following EPA approved clean-up protocol (the Smith-Macintyre grab was cleaned with Steps 1
and 2 only):

Wash with 2% Micro Laboratory Soap

Rinse three times with clean water

Rinse with 2N nitric acid

Final rinse 3x with Milli-Q type | reagent grade DI water
Store in cleaned containers until use

oA WRN

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 achieved
penetration to project dredge depth the desired sample (from dredge depth to sediment surface) was
extruded into the compositing container.

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

The individual samples and area composites were placed in appropriate containers in precleaned
coolers, on ice, to reduce the temperature to the prescribed 4°C. All samples were transported to
ToxScan's chemistry and bioassay facilities in Watsonville under chain of custody at the prescribed
temperature. Subsamples of the four composites were subsequently shipped at temperature under chain
of custody to Alta Analytical Laboratory Inc., El Dorado Hills, CA for 2,3,7,8-TCDD and 2,3,7,8-TCDF

" (Dioxins) analysis.
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2.2 Water Collection

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

2.3 Chemical and Physical Sediment Analysis

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

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

Interstitial Water Salinity and Total Ammonia values were determined for centrifuge-extracted
sediment pore waters by salinometer-calibrated refractometer (YS! Model 33 Conductivity/Salinity Meter
and Atago S-10 or S-28 Hand Held Refractometer), and by pH meter / ammonia probe (Fisher Accumet
Model 925 with Orion Ammonia Electrode Model 85-12). One hundred to two hundred grams of sediment
were centrifuged at 7,000 to 8,000 rpm until supernatant was clear (15 - 30 minutes).

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

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

" fractions; the remaining petroleum fraction was then analyzed by Infrared spectrophotometric techniques
as described below.

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

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

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

Chlorinated Pesticides and PCB’s. Analyses for these constituents were determined by EPA
Method 8080 (EPA 1986). Each solid sample was mixed with anhydrous sodium sulfate, placed in an
extraction thimble and extracted using acetone and hexane in a Soxhlet extractor. The extract was then
dried, concentrated, and, as necessary, underwent a Florisil clean-up. After extraction, a 2 microliter
sample was injected into a gas chromatograph and the effiuent 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). Each solid sample was mixed with
anhydrous sodium sulfate, placed in an extraction thimble and extracted using acetone and hexane in
a Soxhlet extractor. The extract was then dried, concentrated and cleaned up by gel permeation
chromatography. After extraction, a 2 microliter sample was injected into a gas chromatograph and the
effluent detected by mass spectroscopy.

TCDD and TCDF (Dioxins). Sediment samples were analyzed for 2,3,7,8-TCDD and
2,3,7,8-TCDF using EPA Method 8290. These analyses were performed by Alta Analytical Laboratory,
inc., El Dorado Hills, CA.
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2.4 Bioassay and Bioaccumulation Test Procedures
2.4.1 Suspended Particulate Phase (SPP) Bioassays

Suspended particulate phase elutriates were prepared by procedures outlined in the "Green
Book" (EPA/USACE 1991) using reference site water and test sediments. The test protocol for bivalves
was as specified by ASTM (1988). Three concentrations (100%, 50%, 10%) of suspended particulate
phase were tested. The lower concentrations were evaluated only if the 100% concentrations produced
>50% inhibition of development. Three species were tested in suspended particulate phase bioassays:
The larvae of a marine bivalve (the bay mussel, Mytilus edulis), a mysid (Holmesimysis costata), and a
marine teleost fish (the speckled sanddab, Citharichthys stigmaeous).

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

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

2.4.1.1 Bivalve Larvae (Mytilus edulis)

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

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

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

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

The raw data resulting from these bioassays included the following:

» Counts of embryos added to five replicate test containers which were pot incubated for 48
hours (= initial recovery).

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

The results were calculated from these data as follows:

No. normal larvae recovered
x 100

% Survival = N

No. normal larvae

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

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

mean % control survival - % sample survival

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

x 100)

Percent normal development data were similarly adjusted.

For the bioassay to be considered a valid test, an average of at least 70% of the exposed
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
Abbott's-corrected survival or normal development’ values were >50%, no further evaluations were
performed. If these values were <50%, the 10% and 50% elutriate exposures were evaluated and EC,
and/or LC,, calculations were made using the Trimmed Spearman-Karber method. For LC,, calculations,
abnormal larvae and calculated mortalities were added; whereas for EC,, calculations, separate
abnormality counts were used, as per Public Notice 83-2 (see ‘above).

A reference toxicant bicassay 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
(CuSQO,+5H,0) dissolved in laboratory seawater. '

2.4.1.2 Mysid (Holmesmysis costata)

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

Mysids were tested in one-liter polycarbonate tanks containing one liter of test solution. To initiate
testing, mysids were sorted into groups of 10 in small containers with very 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. " '




- TOXSCAN INC. San Francisco Army Corps of Engineers
T-10774 Humboldt Bay
Page 8 ; ' Baseline Survey Il (FY 1994)

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

2.4.1.3 Teleost Fish (Citharichthys stigmaeus)

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

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

2.4.1.4 Initial Mixing Calculations

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

2.4.2 Solid Phase (SP) Static Bioassays (Amphipod)

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

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

_ (temperature, salinity, pH, dissolved oxygen) were made in each test container, and the number of
animals which had appeared on the sediment surface was noted.

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

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

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

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

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

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

All sediments were sieved through a 1.0 mm screen to remove indigenous fauna, and a 3.0 cm
layer of appropriate sediment was added to each test container. Tanks were then filled with lab seawater,
and either twenty polychaete worms (Nephtys caecoides) or twenty mysids (Hoimesimysis costata) were
added to each container. Worms were tested in 31 L glass aquaria; mysids were tested in 1.5 L
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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 Exposure

Based on evaluations of sediment chemistry, bioaccumulation tissue assessments were not
performed on these sediments (see below). However, clams (Macoma nasuta) and polychaete worms
(Nephtys caecoides) were exposed to test and control sediments in an array of 31-liter flow-through glass
aquaria, -as follows: Five replicates of each harbor composite, reference composite and control sediments
were randomly assigned to the test tanks. The control sediment was collected from Tomales Bay, CA.
Sediments were screened through a 1.0 mm screen to remove indigenous fauna, and a 3.0 cm layer was
added to each tank. Tanks were filled with water and 30 clams and 40 worms were added to each. After
a one-hour settling time, the flow-through seawater system was activated and adjusted to a flow rate
equivalent to 5 tank/volume changes per 24 hours (6.5 liters/hour).

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

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 for two days to
filtered flowing seawater for gut evacuation. 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, then frozen.



San Francisco Army Corps of Engineers TOXSCAN INC.

Humboldt Bay T-10744
Baseline Survey Il (FY 1994) Page 11
3.0 Results

Sediment physical, chemical, and bioassay analyses are summarized in Table 1. Fourteen
samples (including one replicate) from North Bay, Entrance and Bar were screened and analyzed only
for - particle size distribution (PSD). Twenty-seven samples were analyzed for PSD and sediment
chemistry: 22 discrete samples plus four composites (EKUP, SAMTB, FLTB, REF) and the Tomales Bay
control sediment. Bioassay testing and bioaccumulation exposures were performed on the four

composites and on the control sediment; subsamples of these sediments 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 4 and detailed in Appendix C. Except for NB4, Rep 1, the North Bay, Entrance and Bar samples

each contained at least 90% coarse sediments by weight (¢ < 4). Coarse sediment composition of the

three harbor composites were as follows: Eureka Upper Channel (EKUP) =61.1%; Samoa Turning Basin

{(SAMTB) = 81.0%; and Field's Landing Lower Channel and Turning Basin (FLTB) = 42.6%. The disposal

< site reference (REF) composite contained 59.3% coarse sediments, and the Tomales Bay control
| sediment contained 97.9% coarse particles.

3.2 Buik Sediment Chemistry

Results of bulk sediment chemical a’nalyses 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 F. The discussion
below is generally limited to analyses of the harbor and reference composites; please refer to
Appendix C for results of analyses of the individual samples.

Metals. The Humboldt Harbor sediment composites were analyzed for ten metals. Except for
cadmium, metals concentrations in the Harbor composites were similar to or less than those found in the
Reference compbsite. Within the Harbor composites, Comp FLTB tended to have the highest metals
concentrations, and contained cadmium levels twice that of the reference composite. Individual accounts
of the ten metals analyzed in these sediments are as follows:

* Arsenic concentrations ranged from 5.7 ppm to 7.0 ppm in the harbor composites. None of
the harbor composites exceeded the 7.3 ppm found in the reference composite.

» Cadmium concentrations ranged from 0.1 ppm to 0.2 ppm in the harbor composites. FLTB
and EKUP exceeded (by 2.0x) the 0.1 ppm found in the reference composite. It should be
noted, however, that the cadmium concentrations found in these sediments were near the
detection limit.
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+ Chromium concentrations ranged from 87 ppm to 100 ppm in the harbor composites. None
of the harbor composites exceeded the 110 ppm found in the reference composite.

» Copper concentrations ranged from 12 ppm to 28 ppm in the harbor composites. Only FLTB
(1.3x) exceeded the 21 ppm found in the reference composite.

» Lead concentrations ranged from 5.8 ppm to 8.1 ppm in the harbor composites. FLTB (1.09x)
and EKUP (1.04x) exceeded the 7.4 ppm found in the reference composite.

» Mercury concentrations ranged from 0.08 ppm to 0.05 ppm in the harbor composites. None
of the harbor samples exceeded the 0.20 ppm found in the reference composite.

+ Nickel concentrations ranged from 62 ppm to 98 ppm in the harbor composites. Only FLTB
(1.01x) exceeded the 97 ppm found in the reference composite.

+ Selenium was not detected in any of the harbor composites, nor in the reference composite.
+ Silver was not detected in any of the harbor composites, nor in the reference composite.

« Zinc concentrations ranged from 41 ppm to 66 ppm in the harbor composites. Only FLTB
(1.06x) exceeded the 62 ppm found in the reference composite.

Butyltins. Three organotins (tri-, di-, and mono-butyitin) were measured in the Humboldt Harbor
sediment composites. A small amount (1 ppb) of tributyltin was detected in the SAMTB composite. No
mono- or tetrabutyltins were detected from the harbor composites, and the reference and control
sediments contained no detectable butyltins.

Semivolatiles. Phthalate esters and seventeen polynuclear aromatic hydrocarbons (PAHs) were
measured in the Humboldt Harbor sediment composites. Phthalate concentrations ranged from 160 to
170 ppb in the harbor composites; none exceeded the 1200 ppb measured in the reference composite.
PAH detections were as follows:

LPAHSs. Three low molecular weight PAHs were detected in the harbor or reference composites,
as follows:

+ 2-methylnaphthalene concentrations ranged from <20 ppb to 78 ppb in the harbor
composites; FLTB (1.95x) and EKUP (1.03x) exceeded the 40 ppb detected in the
reference composite.

» Naphthalene concentrations ranged from 37 ppb to 43 ppb in the harbor composites; all
three harbor composites exceeded the <20 ppb detected in the reference composite.

 Phenanthrene concentrations ranged from <20 ppb to 49 ppb in the harbor composites;
none of the harbor composites exceeded the 58 ppb detected in the reference composite.
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HPAHSs. Three high molecular weight PAHs (HPAHSs) were detected in the harbor or reference
composites, as follows:

* Fluoranthene concentrations ranged from 30 ppb to 42 ppb in the harbor composites; all
7 ‘ three harbor composites exceeded the <20 ppb detected in the reference composite.

+ - Pyrene concentrations ranged from <20 ppb to 47 ppb in the harbor composites; FLTB
and EKUP exceeded the <20 ppb detected in the reference composite.

+ Benz(a)pyrene concentrations ranged from <20 ppb to 52 ppb in the harbor composites;
only SAMTB exceeded the <20 ppb detected in the reference composite.

Chlorinated Pesticides and PCBs. The Humboldt Harbor sediment composites were analyzed
for the eighteen chlorinated pesticides and four polychlorinated biphenyis (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 analyzed for 3,7,8-TCDD and 3,7,8-TCDF by
Alta Analytical Laboratories, (El Dorado Hills, CA). Only SAMTB (0.51 pg/g 2,3,7,8-TCDF) contained
- detectable quantities of dioxins. '

Sediment Conventionals. Total_sulfides ranged from 29 ppm to 110 ppm in the harbor sediment
composites. The reference composite contained 0.3 ppm total sulfides. Except for a trace amount (0.2
ppm) in the FLTB composite, no water soluble sulfides were found in the harbor composites, nor in the
reference composite.

Oil and Grease (31 ppm) was detected only in the FLTB composite; total petroleum hydrocarbons
were not detected in the harbor and reference composites.

Percent solids in the harbor composites ranged from 65% to 77% compared to 73% in both the
reference composite and the Tomales Bay control sediment; total organic_carbon ranged from 0.3% to
0.8% in the harbor composites, compared to 0.4% in the reference composite.

Sediment Chemistry Summary: Except for total sulfides, Humboldt Harbor sediments appear to contain
no particularly high concentrations of any of the tested substances or compounds when compared to the
reference site sediments. Although sulfide concentrations in the harbor composites (29 ppm to 110 ppm)
were not particularly high for harbor sediments in general, they exceeded the very low reference site
concentration of 0.3 ppm. Concentrations of some PAHs (Naphthalene, Fluoranthene, Pyrene and
Benzo(a)pyrene) in some harbor composites: exceeded reference site values by 4.2x to 5.2x (calculating
non-detects at 0.5 x D.L.), but again, the absolute concentrations (30 ppb to 52 ppb) of these compounds
were not high.
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3.3 Bioassay Test Results

Six sediment toxicity evaluations were conducted on the Humboldt Harbor sediments. Suspended
particulate phase (SPP) bioassays and solid-phase (SP) bioassays employed a total of five species, and
bioaccumulation exposures were conducted with two species (Table 3). Bioassay test results and
statistical evaluations are summarized in Tables 6 through 11. Water quality monitoring data summaries
and reference toxicant test results are tabularized in Appendix D. Logs of test animal shipping, receiving,
acclimation and holding are contained in Appendix E.

3.3.1 Suspended Particulate Phase (SPP) Bioassays

Suspended Particulate Phase bioassay testing of the Humboldt Harbor Baseline Survey Il
sediments comprised three species: a bivalve larva (Mytilus edulis), a teleost fish (Citharichthys
stigmaeous) and a mysid shrimp (Holmesimysis costata). Results of these bioassays are summarized
below, and in Tables 6 through 8.

3.3.1.1 Bivalve Larvae

Adult Mytilus edulis were purchased from Carlsbad Aquafarm Inc., Carlsbad, CA. Collection data
were not available. The animals were shipped on 13 April 1994 and arrived at ToxScan's Watsonville
laboratory on 14 April via Federal Express overnight. The mussels were held in 33.2 - 33.9%. seawater
at 14.3 - 15.2 °C until test initiation on 20 April. Results of the bivalve larvae tests are presented in
Table 6.

Survival. Mean survival of bivalves in the laboratory seawater control was 101.8%, well above
the ASTM (1989) protocdl requirements of 70 percent. The reference site 100% elutriate produced 86.4%
survival, Abbott's-corrected to 84.9%. Abbott's corrected mean survival in the 100% elutriates of the
Humboldt Harbor composites ranged from 76.6% in the FLTB composite to 93.2% in the SAMTB
composite. None of the harbor sediment bivalve tests demonstrated enough toxicity to generate an LC,,.

Development. Mean normal development values (adjusted with Abbott's correction) for bivalve
larvae exposed to 100% elutriates of the test sediment ranged from 88.3% in the FLTB composite to
99.7% in the EKUP composite. Normal development in the disposal site reference elutriate was 98.2%,
Abbott’s-corrected to 99.1%. Normal development the laboratory seawater control was 99.0%. None of
the Humboldt Harbor sediment bivalve tests demonstrated enough toxicity to generate an EC,,.

'Reference Toxicant. The bivalve reference toxicant LC,, was 5.72 ppb Cu (95% CL: 5.21 -
7.15), and the EC,, for development was 6.66 ppb (95% CL: 6.21 - 7.15). These values are within +2
SD of the mean of ECs calculated from previous Mytilus: copper reference toxicant tests.
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3.3.1.2 Mysid Shrimp

Adult Holmesimysis costata were collected from kelp beds near Monterey, California by SP
Aquatics on 11 May 1994 and transported directly to the bioassay lab. The mysid suspended particulate
phase bioassay was initiated that afternoon.

Mean survival of the mysids was 100% in each of the Humboldt Harbor Baseline Survey Ii
sediment elutriates (Table 7). Mean control and reference site composite survival were each 98%. Mysid
survival in the harbor composites was not significantly different than reference site survival (Steel's Many-
One Rank Test: p=0.05, k=3).

Reference Toxicant. The mysid reference toxicant 96 hour LC;, was 5.46 mg/L SDS (95% CL:
4.45 - 6.71). 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

Speckied sanddabs (Citharichthys stigmaeus) were collected from Tomales Bay by John
Brezina & Associates. Collection data was not available. The animals arrived at ToxScan’s Watsonville
laboratory on 6 May 1994 via Federal Express overnight. The sanddabs were held in 33.0 - 33.3%o
seawater at 11.7 - 14.1 °C until test initiation on 10 May.

Mean survival of the sanddabs in the Humboldt Harbor sediment elutriates ranged from 4.0% in
the FLTB composite to 96% in the EKUP composite (Table 8). Mean control survival was 100%, and the
reference site survival was 98%. Survival in the FLTB composite was significantly diminished from
survival in the reference sediment (Steel's Many-One Rank Test: p=0.05, k=3).

Reference Toxicant. The sanddab reference toxicant 96 hour LCy, was 2.87 mg/L SDS (95%
CL: 2.66 - 3.10). This value is above +2 SD of the mean of LC,.s calculated from previous Citharichthys:
SDS reference toxicant tests. This suggests that these fish may less sensitive indicators of sediment
toxicity than those used in prior sediment bioassays in our laboratory.

3.3.1.4 Initial Mixing Calculations

Calculations of initial mixing concentrations for disposal depths of 50m, 20m and 10m are
detailed in Appendix E (Table E1). Only one composite (FLTB) generated an EC,, value (71.74% SPP)
for one test species (Citharichthys) and therefore qualified for initial mixing calculations. In this case the
factored EC,, (0.71) was higher than the projected concentrations (C,,) for each of the three depths.
Therefore the Limiting Permissible Concentrations (LPCs) were not exceeded for this sediment.
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3.3.2 Solid Phase (SP) Static Bioassay (Amphipod)

" Test amphipods (R. abronius) were collected on 11 April 1994 at West Beach, Whidbey Island,

WA by Northwestern Aquatics, Inc.. They arrived via overnight delivery at ToxScan’s bioassay facility

in Watsonville, CA on 19 April. These amphipods did not require salinity acclimation; they were held at
33%0 to 34.1%. until testing was initiated on 25 and 26 April with 32.5%c - 33.0%0 overlying seawater.

Solid phase static bioassay results for the amphipod Rhepoxynius abronius are summarized
below and in Table 9. Prior to initiation of the bicassay, analysis of interstitial waters found ammonia
concentrations in the FLTB composite (57.7 mg/L) exceeded the threshold limit of 30 mg/L for
Rhepoxynius. Therefore, ammonia-purging procedures were initiated for the FLTB sediments, and a
parallel (purged) control was set up using home sediments from Yaquina Bay. After two days of aeration
and twice-daily renewals of overlying water, total ammonia levels in the FLTB pore water was sufficiently
reduced (<30 mg/L) to begin the test. Twice daily renewals continued for the test duration. The final
concentration of total ammonia in the FLTB pore water was 8.6 mg/L (Table 5).

Survival. Mean survival of R. abronius in the Humboldt Harbor Baseline Survey Il sediment
composites ranged from 96.9% to 99.0% (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 0.76 ug/L Cd (95% CL.:
0.56 - 1.02). This value is within +2 SD of the mean of LCys calculated from previous Rhepoxynius :
Cd reference toxicant tests. ‘

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

Solid phase flow-through bioassay results are summarized below and in Tables 10 (mysid) and
11 (worm).

Mysid Shrimp Survival. Adult Holmesimysis costata were collected from kelp beds near -
Monterey, California by SP Aquatics on 4 May 1994. They were transported directly to the bioassay lab
where the mysid SP bioassay was initiated that afternoon.

Mean survival of H. costata was 95% to 96% in the Humboldt Harbor composites, in the home
sediment control and in the reference composite. Mysid survival in the harbor composites was equal to
or greater than survival in the reference site composite.

Reference Toxicant. The mysid reference toxicant 96 hour LC,, was 9.28 mg/L SDS (95% CL.:
7.61 - 11.3). This value falls above +2 SD of the mean of LC,,s calculated from previous Holmesimysis:
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SDS reference toxicant tests. This suggests that these mysids may be less sensitive indicators of
sediment toxicity than mysids used in other sediment bioassays in our laboratory.

. Polychaete Worm Survival. Adult N. caeciodes were collected from Tomales Bay by John

‘ Brezina and Associates. Collection data were not available. They were received at the bioassay
laboratory on 26 April 1994 via overnight delivery. These animals did not require salinity acclimation; they
were held in home sediment with 32.8%. - 32.9%. overlying seawater at 10.9 °C - 12.7 °C until testing
was initiated on 28 April.

Mean survival of Nephtys caecoides in the Humboldt Harbor sediment composites ranged from
93% to 94% (versus 100% in the home sediment control and 89% in the reference composite. Worm
survival in each of the harbor composites exceeded survival in the reference site composite.

Reference Toxicant. The polychaete reference toxicant 96 hour LC., was 107.5 ug/L copper
(95%CL: 71.5 - 161.6). Sufficient data were not available to generate -a control chart for this species.

3.3.4 Bioaccumulation Exposure (Clam and Worm)

Based on EPA and SFACOE review of the sediment chemistry results for the three harbor
composites and the reference composite, no assessment of the exposed tissues was deemed warranted
for either Macoma nasuta or Nephtys caecoides. The bulk sediment chemistry data revealed no
detectable chlorinated pesticides or PCBs, while total detected organotins (<1 ppb) were close to
detection limits. Similarly, analyses for dioxins found trace amounts (0.51 pg/g 2,3,7,8-TCDF; 0.94 pg/g
total TCDF) in only one composite (SAMTB). PAHs were detected at low concentrations (98 - 160 ppb)
in the composites.

Bioassay Results Summary. Except for the sanddab elutriate (SPP) test, the bioassay testing
of the Humboldt Bay Baseline Survey 1l sediments demonstrated little or no toxicity to the test species.
In the sanddab test, the high mortality found in the 100% elutriate was not carried through to the 50%
and 10% dilutions, and did not produce an initial mixing scenario which exceeded the LPC. High
concentrations of initial pore water ammonia (57.7 mg/L) in the FLTB composite may have been the
major source of the observed toxicity. The reference toxicant tests for the sanddabs and for the solid
phase mysid test produced LCg;s which were above our control chart limis. .
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Table 1. Ana!yses Performed, Humboldt Bay Baseline Survey Il (FY 1994). Shaded samples
composited; SP = Suspended Phase; SPP = Suspended Particulate Phase.

North Bay Channel:

NB1 YES NO NO NO
NB2 YES NO NO NO
NB3 YES NO NO NO
NB4 Rep 1 YES YES NO NO
NB4 Rep 2 YES NO NO NO
NB5 YES NO NO NO
NB6 YES NO NO NO
NB7 YES NO NO NO
NB8 YES NO NO NO
NB9 YES NO NO NO
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
SAM5 YES YES NO NO

SAM7

YES

YES

NO

NO

Eureka Upper Channe!:

EK1

YES

YES

NO

NO

Fields Landing Lower Channel and Turning Basin:

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

CONTROL

YES

YES

YES

' Exposures only; no tissue analyses performed.



TOXSCAN INC.

San Francisco Army Corps of Engineers

T-10774 Humboldt Bay
Page 22 Baseline Survey Il (FY 1994)
Table 2. Sediments Coliected, Humboldt Bay Baseline Survey 1l (FY 1994). Samples collected by

vibracore or Smith-Macintyre grab; shaded sampies composited.

North Bay Channel:

NB 1 4/1/94 16:47 36.0 GRAB? 0.5 525040 1384353
NB 2 4/4/94 14:10 375 GRAB 0.5 526977 1380256
NB 3 4/1/94 16:20 345 GRAB 0.5 528632 1386625
NB 4 Rep1 4/1/94 15:55 36.5 GRAB 0.5 530690 1387641
NB 4 Rep2 4/1/94 17:23 36.5 GRAB 0.5 530690 1387641
NB 5 4/1/94 15:23 . 37.0 GRAB 0.8 531747 1389429
NB 6 4/1/94 15:02 357 GRAB 04 533775 1391711
NB 7 4/1/94 14:31 344 GRAB 04 535684 1392296
NB 8 4/1/94 14:10 36.5 GRAB 05 536655 1392972
NB 9 4/1/94 13:62 354 GRAB 0.7 540438 1394733
NB 10 4/1/94 13:33 355 GRAB 0.3 552578 1395037
Samoa Turning Basin (SAMTB):

SAM 1 3/31/94 10:56 GRAB 541657 1394834
SAM 2 3/31/94 10:27 GRAB 542636 1395296
SAM 3 3/31/94 10:03 GRAB 544222 1395985
SAM 4 3/31/94 09:30 GRAB 545254 1396359
SAM 5 3/31/94 09:02 GRAB 548030 1397957

SAM 7D 3/31/94 08:36 359 GRAB 0.7 548030 1397957
Eureka Upper Channel (EKUP):
EK 1 4/2/94 13:48 35.8 GRAB 0.5 541580 1395533

Fields Landing Lower Channel and Turning Basin (FLTB):

FL5 4/3/94 11:27 26.3 GRAB 0.5 517271 1385416
FL6 4/3/94 11:05 30.2 GRAB 0.5 519202 1385029
FL7 4/3/94 10:51 28.4 GRAB 0.5 521204 1383853
FL 8 4/3/94 10:45 252 GRAB 0.5 523214 1384976
Entrance Channel, Bar and Reference Site:

ENT 1 4/5/94 12:00 36 GRAB 0.5 526000 1382500
ENT 2 4/5/94 48 GRAB 529100 1380400

42 GRAB

BAR 1 4/5/94

! Field measurements of station locations were made in latltude x longitude (see Field Logs, Appendix A), and converted here to

California State Plane Coordinates.

2Grab 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 Il (FY 1994).

x

R. abronius
M. edulis

H. costata

C. stigmaeus -
N. caecoides X - (x)
M. nasuta - - x)

>
X X X

X = test performed; (x) = exposure only, no tissue evaluation

SP = Solid Phase; SPP = Suspended Particulate Phase; BA = Bioaccumulation.
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Table 4. Sediment Chemistry Summary, Humboldt Bay Baseline Survey Il (FY 1994). Composites only; for
individual sample results, see Appendix C.

. ______________________________________________________________ |
Sampling Sections

Analyte _ Detection
SAMTB EKUP FLTB REF Limit
METALS (ppm, dry wt)
Arsenic 5.7 6.3 7.0 7.3 0.1
Cadmium 0.1 0.2 0.2 0.1 0.1
Chromium 100 97 100 110 0.1
Copper 12 20 28 21 0.1
Lead 5.8 7.7 8.1 7.4 0.1
Mercury 0.05 0.06 0.08 0.20 0.02
Nickel 62 81 98 97 0.1
Selenium ND ND ND ND 0.1
Silver ND ND ND ND 0.1
Zinc 41 55 66 62 1.0
ORGANOTINS (ppb, dry weight)
Monobutyltin ND ND ND ND 1.0
Dibutyltin ND ND ND ND 1.0
Tributyltin 1 ND ND ND 1.0
PAHs (ppb, dry wt)
2-Methylnaphthalene ND 41 78 40 20
Naphthalene 43 37 43 ND 20
Acenaphthylene ND ND ND ND 20
Acenaphthene ND ND ND ND 20
Fluorene ND ND ND ND 20
Phenanthrene 49 ND ND 58 20
Anthracene ND ND ND ND 20
Fluoranthene 30 39 42 ND 20
Pyrene 36 47 ND ND 20
Chrysene ND ND ND ND 20
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 52 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 20
total PAHs 160 160 160 98 20
PHTHALATES (ppb, dry wt)
total phthalates 160 160 170 1200 10
DIOXINS (pptr, dry wt)
2,3,7,8-TCDD ND ND ND ND 0.22-0.33
Total TCDD ND ND ND ND "
2,3,7,8-TCDF ND 0.51 ND ND 0.13-0.45

Total TCDF ND 0.94 ND ND
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Table 4, continued. Sediment'Chemistry Summary, Humboldt Bay Baseline Survey Il (FY 1994). Composites only;
for individual sample results, see Appendix C.

L |
Sampling Sections

Analyte Detection
SAMTB EKUP FLTB REF Limit
GRAIN SIZE (% dry)
Coarse Sand/Gravel (¢ < -1) 0.8 0.3 0.2 0.0 -
Sand (-1 < @ < 4) 80.1 60.8 414 59.3 -
Sit (5 < <£8) 124 26.2 39.4 33.8 -
Clay (¢ = 9) 6.7 12.7 19.0 6.9 -
MISCELLANEOUS CHEMISTRIES
Total suifides (ppm, dry) 29 110 35 0.3 0.1
Water soluble sulfides (ppm, dry) ND ND 0.2 ND 0.1
Oil & Grease (ppm, dry) ND ND 31 ND 20
Petroleum Hydrocarbons (ppm, dry) ND ND - ND ND 20
% Solids (%) 77 72 65 73 0.1
TOC (%) 0.3 0.7 0.8 0.4 0.1
CHLORINATED PESTICIDES (ppb, dry weight)
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 5.0
gamma-Chlordane ND ND ND ND 5.0
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 | ND ND ND ND 2.0
Endosulfan 1l 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
Heptachior ND ND ND ND 0.5
Heptachlor epoxide 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 20
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Table 5. Sediment Pore Water Salinity and Total Ammonia, Humboldt Bay Baseline Il (FY 1994).

REF 34.5 8.7 6.2
EKUP 30.5 6.1 4.1
SAMTB , 32.0 4.0 26
FLTB 33.0 57.7" 8.6

' Exceeds threshold value for R. abronius bioassay; sample purged as per EPA memorandum of 12/23/93 (see text).
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Table 7. Mysid SPP Bioassays, Humboldt Bay Baseline Survey Il (FY 1994).

Holmesimysis costata
Suspended Particulate Phase Bioassay Results

) Humboldt Harbor Sediments
|

NUMBER OF SURVIVORS
(Start n = 10)

9 10

10 10 10 10 10
9 10 10 10 10
10 10 10 10 10
10 10 10 10 10
0.8 9.8 10.0 10.0 10.0

0.45 0.0

1. Data FAIL SHAPIRO-WILKS TEST for normality at P=0.01:
W=0.575 D = 1.600 Critical W5 001y = 0.888

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

3. Steel's Many-One Rank test shows NO significant difference among sample data and disposal site
reference: ‘

Critical value = 17 (0.05, k=3)

EKUP SAMTB FLTB

Rank Sum: 30.0 30.0 30.0
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Table 8. Fish (C. stigmaeus) suspended particulate phase bioassays, Humboldt Bay Baseline Survey Il (FY 1894).

Citharichthys stigmaeus
Suspended Particulate Phase Bioassay Results
Humboldt Harbor Sediments
.
NUMBER OF SURVIVORS
(Start n = 10)

1. Data PASS SHAPIRO-WILKS TEST for normality at P=0.01:
W=0.992 D = 12.00 ' Critical Wes, 5,01, = 0.888

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

3. Steel's Many-One Rank test shows FLTB significantly different from the dvisposal site reference
composite.

Critical F value = 17 (0.05, k=4)

EKUP SAMTB FLTB

Rank Sum: 9.6 9.2 0.40*
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Table 9. Amphipod (R. abronius) solid phase static bioassays, Humboldt Bay Baseline Survey Il (FY 1994).
Home A and composite FLTB replicates were ammonia-purged (daily renewals) as per EPA/ACOE memo
of 21 December 1993.

Rhepoxynius abronius
Solid Phase Static Bioassay Results
Humboldt Harbor Sediments
e
NUMBER OF SURVIVORS
(Start n = 20)

19 18 18

19 20 18 17 19 19
20 19 18 18 20 17
18 18 16 20 19 18
20 20 18 20 20 20
19.0 19.2 17.6 18.6 19.4 18.8

- 0.84 0.89 1.34 0.55 1.30

1. Data PASS SHAPIRO-WILKS TEST for normality at P=0.01:
W = 0.936 D = 18.400 Critical Wiy 01, = 0.868
2. Data PASS BARTLETT'S TEST for homogeneity of variance at. a=0.01:
Calculated B statistic = 3.14 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 = 2.435
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: -1.474 -2.654 -1.769

(1-tailed, P=0.05, d£.=163)
Dunnett table value = 2.23



San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey Il (FY 1994)

TOXSCAN INC.
T-10744
Page 31

Table 10. Mysid (H. costata) soiid phase flow-through bioassays, Humboldt Bay Baseline Survey 1l (FY 1994).

Holmesimysis costata
Solid Phase Flow-Through Bioassay Resuilts
, . Humboldt Harbor Sediments
P
NUMBER OF SURVIVORS
(Start n = 20)

20 18

19 19 20 18 18
20 19 20 19 20
18 18 20 20 18
19 19 19 19 20
19.0 19.0 19.4 19.2 19.0

0.71 0.89

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

W = 0.928

D = 10.000 Critical W 001, = 0868

2, Déta PASS BARTLETT'S TEST for homogeneity of variance at a=0.01:

Calculated B statistic = 2.34

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

Calculated F value = 0.283

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:

SAMTB FLTB

Dunnett's t -0.400 0.000
(1-tailed, P=0.05, d.f.=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 |l
(FY 1994).

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

18 18

20 16 18 20 20
20 18 18 18 18
20 18 19 18 19
20 19 20 20 19
20.0 17.8 18.8 18.8 18.6

1.10 1.10

1. Data PASS SHAPIRO-WILKS TEST for normality at P=0.01:
W=0918 - D = 17.600 Critical Wiy 901y = 0.868
2. Data PASS BARTLETT'S TEST for homogeneity of variance at a=0.01:
Calculated B statistic = 0.40 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 = 5.652
Caiculated F > Critical F; .. Reject H: all groups equal

4. DUNNETT'S TEST (Mean Comparison Test) shows NO sample composites produce lower survival
than the Humboldt reference composite at P = 0.05:

EKUP SAMTB FLTB

Dunnett’s t: -1.508 -1.508 -1.206

(1-tailed, P=0.05, d.f.=16,3)
Dunnett tabie value = 2.23
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FIGURES
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Figure 2. Humboldt Bay FY 1994 sampling locations. Stations FL1 through FL8, ENT1,

ENTZ2, and BAR1. Solid stations indicate those used in Fields Landing Lower
Channel and Turning Basin (FLTB) composite.
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Figure 4. Humboldt Bay FY 1994 sampling locations. Stations EK1 through EK4 and
SAM1 through SAM7. Solid stations indicate those used in Eureka Upper
Channel (EKUP) and Samoa Turning Basin (SAMTB) composites.
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September 1, 1994
Revised Scope of Services
Sediment Chemical, Bioassay and Bioaccumulation Testing
Humboldt Harbor FY 94 Maintenance Dredging

. Note: This Revised Scope of Service contains the following three
. specific modifications to the Revised Scope of Services dated April 8,
1994, which the contractor should address in his revised proposal:

£ Change 1 (section 5a). The following has been added (in

. bold) to section 5a: This task has been completed since the award of
the initial contract and the number of samples requiring chemistry,

7 including composited samples, is 27.

Change 2 (section 7d2). The following has been added (in
bold) to section 7d(2): This task has been completed since the award
of the contract and was determined necessary for Composite FL.

Change 3 (section 8c(l)). The Corps and EPA have decided to
not conduct tissue chemistry on tissues archived by the contractor for
biocaccumulation evaluation. This decision was made by the two
agencies after review of sediment chemistry, which was provided by the
contractor as part of this contract. Therefore, this section has been
deleted from this revised scope of service and no longer required.

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 aquatic 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 T.OCATTIONS

a. Samoa, Eureka, Fields ILanding, 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 three composites
shall be made according to the compositing scheme in Table 2.

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

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

d. Sediment samples shall be placed in approprlate
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

2



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.

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

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

5. SEDIMENT CHEMICAL,PHYSTCAL 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 predomlnantly sand (if
<80% retained on #200 sieve), and are not included in a compositing
area, shall be analyzed for the parameters specified in Table 3.

All composited sediments from Humboldt Harbor channels, the reference
site, and the control, and all individual sediments sampled within the
Fields landing, Samoa, and Eureka channels, shall be analyzed for the
parameters specified in Table 3. In addition, for each composited
sediment, Dioxin/Furan analyses shall be conducted. The required
detectlon limits are also given in Table 3. The results shall be
reported in dry weight. This task has been completed since the award
of the initial contract and the number of samples requlrlng chemistry,
including composited samples, is 27.



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)".



TABLE 1. Humboldt Sampling Locations.

CHANNEL SAMPLE NORTHING EASTING Estimated Sample to
depth to maximum
mudline Depth of
(MLLW) (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 1,393,630 35 37
NB1O 540,530 1,394,465 36 37
SAMOA
SAM1 541,698 1,394,581 36.5 37
SAM2 542,620 1,34,962 35.5 37
SAM3 544,057 1,395,362 35-36 37
SAM4 545,480 1,396,110 35-36 37
SAMS5 547,270 1,397,500 34-35 37
SAM6-A 547,592 1,396,836 36 37
SAM6-B 547,998 1,397,080 36 37
SAM6-c 548,368 1,397,403 36 37
SAM7 548,480 1,398,061 36 37
EUREKA
EK1 541,498 |1,395,132 | 36.5 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




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

FL2 514,070 1,384,130 27.5-28 28
FL3 514,250 1,383,790 28-30 28
FL4 515,660 1,384,580 28 28
FL5 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°49'41" | 124°18'34" GRAB OR PIPE | 165-165"

site DREDGE or 26.5-

27.0
fathoms

Control Tomales | 38°13'50" | 172057"'40"

Site Bay




Table 2. Compositing Plan

S ——

Composite SAMPLE
EKUP EK1

EKUP EK2

EKUP EK3

'EKUP EK4

SAMTB SAM6-A
SAMTB SAM6-B
SAMTB SAM6-C
FLTB FL1

FLTB FL.2

FLTB FL3

FLTB F14

Ref Reference

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



Table 3 Designation of Parameters for Analysis

Detection Limit (mg/kg dry wt)®

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
Oxrganic
Compounds
PHtEaIate esters - 0.01
Butyltins® 0.001
PCBsf¢? 0.02
Pesticides- ®
Aldrin 0.002
Alpha-BHC 0.002
Beta-BHC 0.002
Delta-BHC 0.002
Gamma-BHC 0.002
Alpha-Chlordane 0.002
Gamma-Chlordane 0.002
4.4'-DDD 0.002
4.4'-DDE 0.002
4.4'-DDT 0.002
Dieldrin 0.002
Endosulfan I 0.002
Endosulfan II 0.002
Endosulfan Sulfate 0.01
Endrine 0.002
Heptochlox 0.002
Heptochlor Epoxide 0.01
Toxaphene 0.03
TCDD/TCDF B 1 (part per trillion)
PAHs {(d)
NAPHTHALENE 0.02
ACENAPHTHYLENE 0.02
ACENAPHTHENE 0.02
FLUORENE 0.02
PHENANTHRENE 0.02
ANTHRACENE 0.02
FLUORANTHENE ' 0.02
PYRENE 0.02
CHRYSENE 0.02
BENZO (A) ANTHRACENE 0.02
BENZO (B) FLUORANTHENE 0.02



BENZO (K) FLUORANTHENE 0.02
BENZO (A) PYRENE 0.02
INDENO(1, 2, 3-CD) PYRENE 06.02
DIBENZ (A, H) ANTHRACENE 0.02
BENZO (GHI) PERYLENE 0.02
(a) Report as mg/kg dry wt., unless otherwise noted.

(b) Mono-, Di~, and Tributyltin.

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

(d)
(e)
(£)

All compounds on EPA Method 610 list.
All compounds on EPA Method 608 list.
Only on composited sediments
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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 PARTICUTLATE 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 and 4 above.

b. Preparation of the Bioassay 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 shrlmp) 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
holdlng 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

11



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 EC50 and LC50 shall both be
calculated according to ASTM E724-89. Each species shall be
considered a separate test. The 100% suspended particulate phase may
be run first. If mortalities (or abnormal development) of 50% or less
occur by 48-96 hours, the 50% and 10% dilutions need not be run. If
greater than 50% mortality (or abnormal development) occurs by 48-96
hours, the test must be rerun at the Contractor's expense using the
full series of dilutions (100%, 50%, 10% and control).

g. Data Analysis for Suspended Particulate Bioassays.

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

(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
bioassays, 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
fornm.

(4) If 50 percent or greater mortality or abnormal
development occurs in the highest concentration of test medium, than a

! LCS50 or ECS50 must be calculated as described in the Manual.

7. SOLID PHASE BIOASSAY

a. Sediment and Water Collection. The Contractor shall
collect and preserve all sediment and water samples as described in
sections 3 and 4 above and in the Manual. Composited sediment samples
shall be prepared and handled according to the Manual. For control
sediment, the Contractor shall procure unpolluted sediment that is
compatible with the test organisms and preferably from where they were
collected. The control sediment must meet the needs of the organisms.

ai The bioassays shall be conducted with a flow~through seawater system

except for the test using the amphipod. Seawater of approximately
15°Cc, 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. Three species shall be used:
(1) (Amphipod) Rhepoxynius abronius; (2) (burrowing polychaete) Nepthys
caecoides, and (3) .(mysid shrimp) Holmesimysis costata.

(3) Organism Handling and Holding. Organisms shall be held
no longer than two weeks. The SFD must approve additional holding
time. Experiments shall be designed and performed so that organisms
are handled as minimally as possible. Procedures for handling are
found in the Manual. The physiological and biological needs of the
organisms must be met at all 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
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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
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 for
the 10-day solid phase bioassay shall follow ASTM (E 1367-90), 1991
and the Manual. In the event of a discrepancy between the ASTM and
the Manual the Contractor shall contact the Corp's Contracting
Officer for clarification.

(1) The follow1ng table' contains test condition
acceptablllty ranges for organisms used to evaluate dredged material.

MARINE AND ESTUARINE AMPHIPOD TOXICITY TEST APPLICATION CONDITIONS®

Parameter Rhepoxynius | Ampelisca Eohaustorius Leptocheirus
Temperature (°C) | 15 20 15 25
Overlying >25 >20 2-34 2-32
Salinity (ppt)
Grain Size (% <90 >10 full range full range
silt/clay)

{| Ammonia (total <30 <30 <60 <60
mg/L, ph 7.7)"
Ammonia (UI** <0.4 <0.4 <0.8 <0.8
mg/L, ph 7.7)°
Sulfides ke k * % *k k%

A framework for dec1d1ng whether observed sediment (or elutriate) toxicity may be due
to ammonia is presented in EPA/USACE (1993: Appendix F). This document should be
consulted if ammonia is suspected to be a contaminant of concern.

*x

Unionized

TEE

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

(2) The contractor shall conduct measurements of
interstitial ammonia, ph, and salinity on the sediments prior to the
beginning and end of each bioassay test. Whenever chemical evidence
of ammonia is present at toxicologically important levels prior to
initiation of the test, ammonia in the interstitial water shall be
reduced to below 20 mg/l before adding the benthic test organism.
Ammonia levels in the interstitial water can be reduced by
. sufficiently aerating the sample at saturation and replacing two

14



volumes of water per day. During the test, the contractor shall
ensure that ammonia concentrations remain within the acceptable range
by conducting the toxicity test with continuous flow or volume
replacement not to exceed two volumes per day. This task has been
completed since the award of the contract and was determined necessary
for Composite FL.

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 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 systenm
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 biocassays will be clean,
uncontaminated seawater of appropriate salinity, pH and temperature.
Seawater from any suitable location may be used provided it does not
exceed applicable EPA quality criteria for marine waters and is of
constant quality.

b. Collection and Maintenance of Test Species.

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

1. Table taken from Memorandum dated December 21, 1993, "Technical Panel
Recommendations Concerning Use of Acute Amphipod Tests in Evaluation of
Dredged Material." ‘
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(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.

(1) Tissue Analyses. After Corps and EPA review, it was
determined that, based on the low levels of contaminants measured in
the sediment chemistry, tissue analyses is not necessary and therefore
not required in this revised scope of service. '

(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

1. Table taken from Memorandum dated December 21, 1993, "Technical Panel
Recommendations Concerning Use of Acute Amphipod Tests in Evaluation of
Dredged Material."
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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.
NA

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 Analytical Quality 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 is out
of control from the standp01nt 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 samples shall be made,
and precision data shall be reported in the quality control report.

(3) At least one audit or reference sample (EPA, NBS or other
EPA~ acceptable sources) for each constituent (if avallable) 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

1. Table taken from Memorandum dated December 21, 1993, "Technical Panel
Recommendations Concerning Use of Acute Amphlpod Tests in Evaluation of
Dredged Material."
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estuarine sediment and tissue) shall be within the same concentration
range as the samples that are being analyzed.

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

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

1. Table taken from Memorandum dated December 21, 1993, "Technical Panel
Recommendations Concerning Use of Acute Amphipod Tests in Evaluation of
Dredged Material."
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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
locations within each area.

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

~ (4) References.
(5) Include appendixes

Appendix A -Scope of Work

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

Appendix D- QA/QC Data Plan and Report

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

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

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

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:

1. Table taken from Memorandum dated December 21, 1993, "Technical Panel
Recommendations Concerning Use of Acute Amphipod Tests in Evaluation of
Dredged Material."
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Within 15 workdays of receiving the notice to proceed the
contractor shall complete the sampling.

Check Point Three:

Within 60 workdays following the sampling the contractor shall
submit 3 copies of the draft report.

Check Point Four:

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

1. Table taken from Memorandum dated December 21, 1993, "Pechnical Panel

Recommendations Concerning Use of Acute Amphipod Tests in Evaluation of
Dredged Material.™"
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Appendix B

Field Sampling Log Sheets
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4.5 / Corg ® 2 ’
(Core #1 Pen 55l 4.1 recosury- kept 31°) (457507 34k’ recovery = kept 3.0 2
(Core B3 pen- 3l ' SL3.75 recov. kept-3t ) (# 441 0¢n-3.357 recow - P87

(#S-4Spen-3&lrccov. - kept 2, ) ( #‘i ~9.3' -3 recoV - 7.04)
ety g‘vgn% current by £ < e
V4

N
Location LD.; S8 - 683 Time:_# [l‘.?u) #2 (fess) #2()709) #4(0745)
T ; y s (1zoe) #6 (/%)
- ~ordinates;_ 4@° %9 o2. 25 r
. ~ )
129° 10 g2.04’
Core#: Core Length Obtained: ¥-1.3.64, 3. 2% 2.4 Core Length Sampled 3.1,3./, 3.1, ¥ ¢, 81
' 366, 3.5 ” ' 3.7
Sample: screte Core subsampled: Ye@ Sub Sample Interval: A
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 3 %
275 @) _SFL = MLLW. Mudline Depth =_ 3389
-+ it 4
( ) Core Length = ___?__/_
& ccey

COMMENTS: Cha ns.h{) ,6»5}'}'100 6/?}#// Frery It Ky So S/ghf/y Sha/berr
tvater (n.10p? to +hna Nel old posihién - Sayme Jls'l-qnc( oxﬁ-ﬁgue ~. 200’
Pacific Prer ). LS55/ Fons Chem ishry compesric €or eath cpre ‘
Goneratred Smple HUMRYsSEDoo08 Fromvhe & cores —rest of mud oent 4o SAM Compos




x SFCOE MAINTENANCE DREDGING FY9%4

;, KINNETIC
P HUMBOLDT ) L ABORATORIES

LABORATORIES
INCORPORATED

CORE SAMPLING DATA SHEET
L .
| ate h/ / //46/ Vessel: (‘ t/.,l,('
Saptam 6) f/en Crew:f [/, 1173 Z/ W F

ENERAL OBSERVATIONS: f#sA Cerrenrt (6464) - Clo ucg/ ~ Ca (o

}-Jcauon LD.: i‘ﬂ/ﬂ "G B Time: S5
~ Hordinates: 20° 4%’ <7 25’ !
J2y"w'4C. 13"

Core#: Core Length Obtained: Core Length Sampled

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

]
Water Depth (+/-) Tide M.L.L.W. Sampling Depth =__ 2 2 O

36'?,5 (+/-) ‘(’-5;

M.L.L.W. Mudline Depth = _ 34.%

Core Length = _.‘2_

MMENTS 5”75@74/04 Bbondid Ave Yo Llick af@

f( bl /}74'7{[/‘/4/« 41//// AV P 7L" ‘r()ruﬂa/%{rm
ﬁ""‘}«,e 5,74( 5¢,,,/7// /4;7‘ /Nnc alss ,/s' 7400 cﬂ(i>
5,/,/((/‘ Prof oansbed ous areq - . -




SFCOE MAINTENANCE DREDGING FY94

KINNETIC < |
HUMBOLDT f

LABORATORIES
INCORPORATED |

CORE SAMPLING DATA SHEET

Beerorer————————
e —

Date: 9:/{/4: [ Vessel: /, {/ﬁc‘
Captain: ﬁ f fer Crew:__ (K, v, F ) M. I

GENERAL OBSERVATIONS: A 34 spoc® &b Covreqt. Seqrtheall aroond |

for Gl-allow(r~scﬁn~.( A - Came vp W/ s [ genirov /é?a Grom pressns

Soch1707 )  Fone sesd s 762 oo/ S/t Aoy gedrre S//A/Cly [ fee
vousr Scay  Brown/Grey - dacker “below - o odor? send 0c%anics. come shell L‘d

7
l'/ V(J
3
Location LD.: S#;m -6A (Ql'k) Time: (S by { 0542, oY #): 085y
. 3, , " K Y *2: /004
- oox%’naé%es: Cyp° Y5 sBL g 4° #w szg2
57}” ) // s P4 ﬂq: 70 30
[2¢°% /0 YY & 2Y° 07 yyos? T
2T 7075
-~ - 4 # " - “
Grag peneiration : 4"1(5') #a(5%s L") y@)#’ 62
Cere#: | Cosre-Length Obtained: Core Length Sampled WA
Sample:iscrete Core subsampled: Yes/No Sub Sample Interval: | s
Water Depth (+/-) * Tide M.LL.W. Sampling Depth = _S 2 D
2528 ) =(~43) =  MLLW.Mudline Depth =_B$TLF
Core Length =_/-32

_OMMENTS: 7;DJ< 6’_‘& -.Q'_;,;L +o C/prqc'/‘(r/?e .Tééamcnd'(/ga)
TooK L& zrabs & (om/Jag,'—;‘( s#m ~ Gengrate Sample_
vaﬁvlsegoooﬁ LDr discrett seds mand Chemestny -

T 7oK Sed)y me + only £ " 3 € o) sof qrab,
Samplias movins s Slightly ote Pos.Fromy




| .- SFCOE MAINTENANCE DREDGING FY94

|4 )

KINNETIC
o HUMBOLDT - ORI

LABORATORIES
INCORPORATED

CORE SAMPLING DATA SHEET

h

ate _ L/"’a"“( Vessel: (’2,[71'/; N
“aptain: p G(_ﬂy\‘ Crew: %/I oe WF'

| ENERAL OBSERVATIONS: Overcast & (AL#— S froas Flood) Corrent—

1 ;:Ort#l = %o’pen, 333 recoutey, Kept 2.2°) . .
M{/M 10 Coars+ gmfn 54/&&54(.” L"‘SA‘Tﬂzre L4 a Hn /4/{/— ol

'/"7 clay 2 /-Gew inches Cown Trim The Surlece . averall very [ tie 3/t

Location LD.; SAm - L] D) Time:#/(lJZr?)
: z)ordinates: &° 72 " 3358"
12/° 0" 55 2)"

< ’
Core#: Core Length Obtained:__ £, 3.5 Core Length Sampled__2.Z

S” ple: Compos Core subsampled: Yes/No Sub Sample Interval;

Water Depth  (+/-) Tide . M.LL.W. Sampling Depth =__-3 7. (»

35.2¢

335 (+) -_(.51) = MLLW. Mudline Depth = _24, 3¢/
Core Length = d6E

e

IMMENTS: fhpe,lied! 760 Scpap Fhs15 Site a5 Pack o€ Fhe Compos 't
/% augre; /74;@0 4y HE il faper o“pf'/’ﬁl Clas Fhor-
len 5 éunﬂ o /1/‘—’5/‘(f‘/‘.‘}{_( 5’35




KINNETIC
[ABORATORIES
INCORPORATED

SFCOE MAINTENANCE DREDGING FY9%4
HUMBOLDT

CORE SAMPLING DATA SHEET

Date: ‘I{//[/?q Vessel: f e / 1//[‘
Captain: 4 @/ﬂn’ Crew:__ L% 4 Mé- ME

GENERAL OBSERVATIONS: OvercCast + Calm  (Strong Floed) ¢ arrest

3;7;? (_"ﬂﬁ-%:ff::rs-c)) 5rh*‘¢/ * /‘“’O' SA(.(/ ‘454, (/{/}/ /’L’l/(

Location LD.: NB-/1D Time: / < ?3
ordinates: 40 ° 49 ’4’5“ A i v 7
&/

!

(2v° s esp”

i
\{

erd '
- g/ frahen
Cose#: ) Core Length Obtained: P ene Tra?coe [ enom Sampled MA

Sample: Composi e/Dis/c;axe/ "{Core subsampled: Ye Sub Sample Interval: A

Water Depth  (+/-) Tide M.L.L.W. Sampling Depth = _3 7~
.._i(’ (+-) =L +»7~f$> = M.L.L.W. Mudline Depth = 3s. 2?
| Core Length =74 57

COMMENTS: 7—00k P(c (: m'.n‘\f‘y 8 rq.La +o CC\QM C{“‘r .'a-c f’sJ} : :

Gongrated sample HUmaySEPOOCIZ 4o be aralysed Cop
75D On///




-~ SFCOE MAINTENANCE DREDGING FY9%

KINNETIC N
HUMBOLDT ;

LABORATORIES
INCORPORATED

CORE SAMPLING DATA SHEET

ate f// /r/f 74 Vessel: o /,9,.

"»aptam /7 é/{/:) Crew: !t AL A//c:

'ENERAL OBSERVATIONS: Overcast Calm  Frosdcorrend .

//7147‘5 Coqrse g/mn 94/):0 l./ small fl\e// /)451. *b‘tr/ / M-( S /~}

wodor - A < /arg« shells - no Or(jqnyc de ns - JIOW/IIS'A
('o/or

catmn p.__ Ng-9 Time:___ /385 2
Phordinates:___ 40 ° g2 v5to”
o 12¢° 187 /5 28"
o e

Gese Length Obuained:_ €' P‘aalm")(/on Core Length Sampled__A/2

Séinple: Com-posit Core subsampled: Yes/@ Sub Sample Interval: A

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = _3 52
BFe (- (#333) - MLLW. Mudine Depth =_35-. 39
3%.32

s Core Length =__ /.62

MMENTS o & /’4/”"';"}/ ﬁ"’-{ 7o (‘é/or’zerr?e‘ 225D
Cencraded Sample Humavsadoosy £ Psd an}’




SFCOE MAINTENANCE DREDGING FY94 KINNETIC
5 LABORATORIES
HUMBOLDT INCORPORATED

CORE SAMPLING DATA SHEET

Date: y/ / ‘;7 Vessel: (‘fc/ 7</é
Captain:__P G len Crew:_ XK M ¥, (4 A

GENERAL OBSERVATIONS: partly Clovdy - calm - Strons Plosl/ cOmren{
S/‘ﬁr@vf‘} 1IN Sample . .
Medm Jo coarsc sand) - very | #le sil+- Some largs & SMall sl off hagf

Ne edor ~ NnO organu debric ~ gome 5/»4//§/A./¢/

Location LD.: “B-& Time:___ /622
;oordinates: w2° 42’ 02 297
2v° 1’ 3¢ 54"
Gmb Grab  penchrapd y
Cerett: Core Length Obtained: __Core Length Sampled 78

Sample: Compos@ore subsampled: Yes/ Sub Sample Interval: m

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 32 )
_FRZS  (+/) - (£27#) =  MLLW. Mudline Depth = _3£,.8%
Core Length =_. Zf-'

COMMENTS: 7504 preliminany Gmb Go PO charsctesizaton
Mﬁ/{/ g,‘,l.( prom 745-/- )/‘_equ /)Ds';aLzo‘n bQ(qQSC -}l"e
meew) depth was 44605
Cenem Sampre. HumSYsED 20,9 o PSD On /1)/

yd




. SFCOE MAINTENANCE DREDGING FY94

HUMBOLDT LABORATORIES

INCORPORATED

CORE SAMPLING DATA SHEET

sElte 1%// /4 // Vessel: ( € /#,5'
“aptain: p .{*/-en, Crew: K[, ek, A

. KINNETIC S |

ENERAL OBSER/VATIONS.: prily Cfaw?f ¢ Ca /”,0 ‘ ,
Went +o agt  Fimeps pb$/+lo;: - Veér., £ < a{’ < ‘zﬂﬂd - n \A I\
6«:1 5/'34"'/)f tfo the loest o ‘\"v(/ c(afn.e( 55+ have

frre fo med) /s y il - (1 o ff
g'ray 0 M _u;:géad(:{ mall §onvel & Small shell hash- very [t/ .

IJC&UOH ILD.: M= ?’ Time: / 4/3 /

- ordinates: - 4O ° % ’ ss.03”

1260 U1 as.q¢s"

Cﬂa L | 5" penctratron

Enretr Core Length Obtained: /8 Core Length Sampled___ 24

Sfmple: Composite/@:ore subsampled: Ye@ Sub Sample Interval:

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 3 2
3¢ @-~(4.) =  MLLW. Mudline Depth = 349.¢
| Core Length =_ o £

MMENTS 7;Ok pf—c/lf;'nf.’dfy ?{4_‘ 'A)/' PsPp &FP#‘ 644/4444/,;47(‘00
G’gm;ﬂ Samp fe Humqu‘eJOO/5’ 'Q\r /5_/) dn/y




SFCOE MAINTENANCE DREDGING FY9% |

KINNETIC |
)~ [ABORATORIES
HUMBOLDT INCORPORATED |

CORE SAMPLING DATA SHEET

Date: 7;/-96‘/ Vessel: Q /#1 c'
Captain: p G(’(y\, | Crew: (/( Fla l’; WL

GENERAL OBSERVATIONS: M5y Clovdhy ocalm - Stroqs Ploss correnf
%7‘ ’:a S'té_//-: z?:‘ffe(ea—k& by Cos . Positvon 5" by £ Hattiwn

Mreivm Sracn 54,-.9- Jarge shel\ hask - browin 0«]9'“' - no aaér——pf‘\f ‘" coloy

Small pepted s

Location LD.: /\Jﬁ) ~L Time: /’S02
¥4 !
* —oordinates:_ 4/ 0% Yo' 2003
! r
oy’ Ut 92.37

Gra}a Gl fen< '4'7‘“)‘70);) ~ g-”
Core#: Core Length Obtained: Core Length Sampled___ V4~

Sample: ComPOSi@Core subsampled: Yes(@ Sub Sample Interval;___ A%

Water Depth (+/-) Tide M.L.L.W. Sampling Depth =_3 F#—

2 R4 (+-) = (4, 2;)

M.LL.W. Mudline Depth = 35~ 22—

Core Length = /.29

COMMENTS: 5.4 pr.e/u;,m'.,y ;}4/ Lo herrekersep AD
&nerc\'}'cﬁ $ample Humsysspeoo /L S -Bp On/




SFCOE MAINTENANCE DREDGING FY9%4
| HUMBOLDT

LABORATORIES
INCORPORATED |

KINNETIC S

CORE SAMPLING DATA SHEET

te ' L// /4y Vessel: &({—(g

Crptain: PL G‘/@t’) Crew: £ (,l(/,/f:,m,(
? INERAL OBSERVATIONS: /Mostly Clouy - sl.gat breez - incommids Fide

MVM Frares ﬂqcp e very [ She)) heS = S ma ﬂ/l‘f of ¢C’/n-'e
ﬁy/- NO orgamies -

/’fu'&//

- zation LD.; .Y 6-5’ Time: /5 23
_ §drdinates: 17/00 s / /8-43 7
12¢° 127 2). 36"

@f“*& Ponebrdhon ;10" penetredons

al Gere Length Obtained: Core Length Sampled A4
Sdir%:hple: Composite Core subsampled: YestR0  Sub Sample Interval: ) ﬂ/)‘)
Water Depth (+/-) Tide . M.L.L.W. Sampling Depth = P i

42.] () ~(+€e) =  MLLW. Mudline Depth = 32 05
Core Length ==-05

)

IMMENTS: ([,,,eaﬂgc depth

Took Gt #o chapacte e P30
@%&MW 54mp1'( Humqu/s'ecﬁeél? G@r PsD afy




|

SFCOE MAINTENANCE DREDGING FY94 KINNETIC
-—'—A
LABORATORIES
’ HUMBOLDT N INCORPORATED

CORE SAMPLING DATA SHEET

Date: %/ / el Vessel: p < / foc

Captain.__ P Cfen _ Crew.__ XV, 64F, m g

GENERAL OBSERVATIONS: prostly Cloody . &kt rndd - [-2 ' Swmel

Sne Sand S siltymod 5’"‘"“9 7, A ey small ghallower ame
Srmc shel!l - Fime €hnouyh Lo che m s"“‘f)ﬁ")\ - J"/ t5 color -
Ne o0&y

Location LD.: N@° '4 v Time:  +-/$ 3%
._oordinates; <D e o 2. 5v"
/2¢° 12" o4 27

Cral, Gl P"M#Hk)“mn £ 2”
Core#;, -Core Length Obtained: AA—__ Core Length Sampled___g./4~
Sample: Composit Core subsampled: Yesfd Sub Sample Interval: a7
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = __ S P~
\ /'?
(+-)~(+s22) =  MLLW. Mudline Depth = _34-S

Core Length =_.42Z

COMMENTS: 7oved Slghtly aony €ram last Fimes Pos +10n | nto
Shallower Late~

+oo b '8[6\¥ ’i~a Cqu,‘c.‘kf;-"e' PSD
Gfﬂeﬂr‘ﬂp Sample ¥ HUMIYsEDoo!§ Lo, PsD L

l"-‘o\ \'/ L.q sl Axg rc& 'QM C'f\em‘(ji\f\/(/




- SFCOE MAINTENANCE DREDGING FY94

HUMBOLDT LABORATORIES

INCORPORATED

KINNETIC S

CORE SAMPLING DATA SHEET

Ewte 4-1-9« Vessél‘:u e -C ( 71;(
Crptain: p/L/ ﬂ[jA crew: XK M¥ L/

)

INERAL OBSERVATIONS: 725474 Stprn e 5/, 8ht bre<enu. o/ Setf]
7Nakes Lathom chim yea ‘.C‘"/'JV 'S f‘€4‘u/$ Cdent o positron
Brvenr by . Nat+fson L rom '&”y Cu

Mt/f;v Ao Coarse Sapd v/ Shely Aash “jrdh/u; coler - very i #the sl

1o Orgasnes- o ImLil

O

gcanon LD.: N 8 -3 Time: [é 2 o

héordinates: SdP%er4 ! L T8 !
124° 127 5G.50"
b Ginb pen: i

shre#: Core Length Obtained: ‘M  Core Length Sampled i

i

éfrnple: Compos} e/Discre,Le) Core subsampled: Yes/@@ Sub Sample Interval: Y
T E '\\/‘//

Water Depth (+/-) Tide M.L.L.W. Sampling Depth =__ 3 7~ ©
4/& 0% (+/-) = ( 2:57 é/) = M.L.L.W. Mudline Depth = 2 zzy
| Core Length =_Z. g4

IIMMENTS: Grabeel 4o Charecterise grmen Siea

ﬁenwoﬁéap Sampelt Humbys=pDee1d ©o,- £SD 0’7\7’




SFCOE MAINTENANCE DREDGING FY9%4

HUMBOLDT LABORATORIES

INCORPORATED

KINNETIC S

CORE SAMPLING DATA SHEET

Date: ‘z’// /4'{ Vessel: }C.’.e f*/—lé
Captain; Ol Glen _ Crew: YU MY, W/~

GENERAL OBSERVATIONS: /2757y Clea, $/$h* brecze - 2- 37 Swells —
Very large Sur€ 1m entrance

clean €ine ‘o M«Dw,,, ,\9 w/ Shmall Shelt H«skam “(0"'-
fAr=or [reces o€ (ueod 1h sample_

: (14
Location LD.: ANB-Z ) Time: (6P

& / /
« _oordinates;  4®° ¢/<¢ ' ;0.9 "

’ '
L zv % 13 a2r 13"

Ct)rea'af'c-m"$ Core Length Obtained: _ 4o Core Length Sampled A4
Sample: Compos Core subsampled: Yes/No Sub Sample Interval: LG
Water Depth (+/-) Tide M.L.L.W. Sampling Depth =_3 £
YD ) «(+$F) =  MLLW. Mudline Depth = _3£.0
| Core Length =_ 1O

COMMENTS: 73o £ Grab o clarceterive &ras S, 2l

. Genermtecl So—rth Hum?l—/Sec/cDoZO ‘gdr Pso On/'y




- SFCOE MAINTENANCE DREDGING FY% KINNETIC |
| LABORATORIES
I - HUMBOLDT INCORPORATED
CORE SAMPLING DATA SHEET
Qate 4/// /95/ Vessel: (-tfj-/f’
apuin__ Phi( (Clen  crw gL M€ w-F

GENERAL OBSERVATIONS: Going Sack to sitt €or Z"% dimie 4o

¢+ a 8ra‘= Lor a Chemestr Sampl<_

A3 10t Sapl - very [itHe it Vand conbonrs - we weee LiHLG 4
.(;“‘/OMLH'_’ o0& +he last §rab pvt this fime There was nvo Qme
imvd < Thert was a ‘%‘*’ Crab in the gvab | w0 odw

L Canppt 1 4e g’g%-g 5;5\ Cor .:ﬁ\(%éggg becawst He Sample
Was confammate hanrnd| ""‘/"”cr/)/ ‘

Location LD.: N 3" 4 r L p Z- Time: /'?2.3

t;oordinates: /1/06 bb/@ ’ 02.5Y ”
(24° 12 49.27"

G-raboef anb peatf-m,“m;. b '
Toret: Core Length Obtained: A Core Length Sampled (VA

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

Water Depth (+/-) Tide M.L.L.W. Sampling Depth =__3 Z
Y225 () -(#57) =  MLLW. Mudline Depth =_ 3&.$5°5—
| Core Length =_*“.,9

COMMENTS: Took Grabh Loy Sedinend Chemesdey. Hovever,
e dU( o graia Sige it will 9'\1)1 be ¢ PSD’ g8ampre

Roee NB-H rep |
J a""f‘\'ﬁt@ Canmpir thum §4SEDOO 21 -cor' ?SD Dnl//

Vd




SFCOE MAINTENANCE DREDGING FY9%

KINNETIC N
. )~ LABORATORIES
HUMBOLDT INCORPORATED

CORE SAMPLING DATA SHEET

Date: W < Vessel: C ol / /‘: C

Captain; L ;\\ﬂlg A f £ Crew:__ [

GENERAL OBSERVATIONS: Fo Last yenss fositors @ste JF Dl b joote
rgﬂ - mwezQ I~ m R dewards Ceader odo C[vamw [ -

mediomde larne gran\sand with 1itte $ild Lars< shell 4s
Som L pPepyles 2 wgo.a@d\(-’ - [ 3done -dark 8-"’47/’/70 odpr .

Location I.D.:__EK -] 08335
- oordinates: 70 © 47 , 55 324" 0\_
yey® 1’ ;344" \@A

0@&]\«3;";-;'
Core#: Core Length Obtained: Vs ﬁngt_h Sampled____ /=%
Sample: Composi Core subsampled: Yes/No Sub Sample f’ al: padzs
N I‘ v /
| Ea
Water Depth (+/-) Tide M.L.L.W. Sampling Depth
37 +-) =(32. ) = M.L.L.W. Mudline Depth
| Core Length
COMMENTS: 7004 GFrab fo Oharecderiee Sram STE<. A\ ‘7/<

: Gcn—erﬁ'i‘feﬁ q"ﬂmf’-@ HU“t’qseyoéZ‘z tar FSD 07”//\




SFCOE MAINTENANCE DREDGING FY94

KINNETIC_ S
J___LABORATORIES
(’ - HUMBOLDT INCORPORATED
CORE SAMPLING DATA SHEET
\ae: 7 /Z/ 5 ~// Vessel:__ (o (#,£
aptam [ (e A Crew:__ £, m K, t.[—

GENERAL OBSERVATIONS: Overcasy - S 5kt Liecze. Steoms SbL corren,
Fine Saﬂj, s, /F f&'ft/- very f#He Thell ha Sh - ‘S/,iz,.;- H2€ Smel|
Zoarsor Sasd cer; FoP L *

(Cjbfcd[- ‘I-S"D#ﬁ.) 33*/’.@/((; &P-I 33 .) (Cﬂrc'h/- q. b-lﬂ"\ 3 )
(Frre e ~vo pen,” 26 r<¢¢\,¢/,/ kiptail ) (aome®s- 5l o100 g?z{‘:::;: k(%;?z’))
M;'Arg dg- f«f’{)«nj 3.5 recwc,y) k,’,- 3.3) J r f7’ 3

Location ID..___[= K - 2 _ Time: #/ (092 33%(0’“')‘,3 Cro31) " 05)
vy W)~ #s(y3e) #sf'\(n.-s‘;) #s5(rzo)

™ éoordinates: o 4%’ /3 3 "

D
_12¥Y°/n e G cond)

| ore#: Core Length Obtained: 3.5 . 6,3.9,39 Core Length Sampled_2.¢4 Hé 2 i 53
~ - i -2

A 22
Sample: crete Core subsampled: Yes@) Sub Sample Interval: 72!

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = ;252, 19,
2565  +)-(£5¢) =  MLLW. Mudine Depth = 32 Y 2
| Core Length = 3.3

 OMMENTS: ) Putlarr Grol ddv’é*‘““f'<4;s€ hin went o W“Cj
Generntrd Simpls HumSysepaozy for Er-g d e nete WH}’ M‘;l)ﬂé,
fid bl 0 S w/ tudeo breabis ¢+ selomets
Laas )

"5




- SFCOE MAINTENANCE DREDGING FY9%4 KINNETIC |
LABORATORIES
2 HUMBOLDT INCORPORATED
CORE SAMPLING DATA SHEET
Date: l//?,,/ - 174 Vessel: C elt ¢
Captain; 9 ~len Crew:__Lfg ML, w.—

GENERAL OBSERVATIONS: .

Ffm—e P ppeiiwr o Zavrd’ a//{m// 5/0//4‘;4,, 5”’“’7’5}"4"6"'?/ /

2 /é/é ~Sarg G cresrt L =S/~ 5}75/4”4/'\'% 7‘-4‘?/ 'fd/n( p/qc,é’ﬁ
bLis /4/4; Tl FO

Location ID.:__ S K/ (redlo) Time: (3 &
[voordinates: Ynl <z ''s2.0% ”AL
(2v® u' o5 26" w

CRab
Core#: Core Length Obtained: A A Core Length Sampled 24

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

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = S 7>
S22 () =(e)SY) = M.L.L.W. Mudline Depth = 34-.5/
| Core Length =_/./9

COMMENTS: ﬂc gmé4ﬂ Lor Psp cHacacterzation, C(anzeoé loontin £2r memy

L3 247



|| SFCOE MAINTENANCE DREDGING FY94

1 KINNETIC S
i ' ’ /] LABORATORIES
o HUMBOLDT INCORPORATED
T CORE SAMPLING DATA SHEET
i%ate: “//2/44 Vessel: C-(/("Hg
aptam ﬂ hit  Glen Crew: Z[ mr, w.[—

H

o

GENERAL OBSERVATIONS: farH ¢ ”"‘*7/ \
5064 cliy &-Si ¢ w), nztf/f\z\&é-{’h/au;lr\oueaj\/\fery Soft-On oy AL dock Frey '5/13‘~1‘ H?.S@:Q)r.
“54, |

| aasiops/ $7al/ 3
: ?m*‘l- Dendwkﬂ c,:s"u‘wrc ol ,J re lé‘)‘ru‘/\l retvucneﬁ l,/,?vS',’[e ";14//
‘ :(4&9"5*7" Peull"‘\"'fo o L+ - r‘fg;uer-ecclo 6'.6&/.— Kept /M4 at\) /J. ’ )
CretEB  Pentfintdd 7. < Pt vecon k) 6.5 Kepr 6.’/
8 " A - € Cov £ 6.0 z/’)
(Core 85 P Onafyot¢ ?5‘(70 . fec
Location LD.: E K-> Time: ¥ (aryg) #2 (15073 (. (S=2) 75 .ﬁ’)
/ . 0 , ) y #ﬂ/m) 7 y
\ oordinates;___ #0° &¢ " 131t
24°® /0 35,3y "
ore#: Core Length Obtained: &/75° S ez 4. 5; (.9,Core Length Sampled & %~ s7¢ £, & [ e
7‘, D ’ é . { .
ggrnple: screte Core subsampled: Yes/No Sub Sample Interval: A D
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = 2 2
24.95 )~*3. 1 = MLLW.Mudline Depth = 318 &
Core Length = b, 15~

OMMENTS: (ent fo lask +omes position, appeared 4o be to clise o
T Channe] oy« so we pouvednZowm clos<i~ |
Ord toad ?l S conly ~ @h&mﬁcpqgmp[{_ﬁ HUMYS=Opce ‘@vﬁsweﬁr(/dnﬂﬁ

N\




'SFCOE MAINTENANCE DREDGING FY94
HUMBOLDT

KINNETIC
LABORATORIES
INCORPORATED

CORE SAMPLING DATA SHEET

Date: 4,7/”2/‘?‘/ Vessel: e/ L L ‘
Captain: (QA [ Hen Crew: vt w £ L e

GENERAL OBSERVATIONS: Mesthy Cloudy o ',,“-57/ ~niea, Slick 7921

SoGf 3:/%y Chay - Lery [FP1e suncl Mo Pmemis - Vevey very lrire
ghell ottt ‘51:5’& m/; Smet/ ? 4

Location LD.:_ =z¥-4 Tim‘g:'( ) 22 (p52)3/ /9_03)‘&(7?//) ~

- oordinates;__&0% %% '20.20 “n @3 ()
12¢° 10 14.61 " W
Crabs ROV

Core#: ~Core-bength Obtained:__ 42  Core Length Sampled AM
Sa.mple@screte Cbre subsampled: VYes/&Q Sub Sample Interval: AR

Water Depth  (+/-) Tide M.L.L.W. Sampling Depth = 3§ .D

2085 (+-) - $©% =  MLLW. Mudline Depth = _Q%.]3

| Core Length = __0_3'_3__

COMMENTS: Vot enovah vvds Lor wnrbso we Yool §G rabs fo composi i
o wf He Ef.5efiments ~rcv-w¢§ A~ 'Agaf Lrom en 9nb +0 allo w
N O%ua—\ W‘Crafam _

Geners sa»y« 4 Muméy sedo02s a5 a brscrede - rest ot wud

W nta fout s am%c
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SFCOE MAINTENANCE DREDGING FY9%4

KINNETIC N
LABORATORIES
HUMBOLDT INCORPORATED
CORE SAMPLING DATA SHEET
S
I%ate: H-2 g4 Vessel: C&/ILI C
| }aptain: p Af/ G/—Pm Crew: LVt b ™. J<—

= ~ Shiht bres o3 Z; - st o ‘
9@‘{,?;&‘*03?21} TIONS: * Clean .3/75»%" _éa,b,__ slack + fm;a cbp

y - Ad» Op *
Lene #]. ¢’ pen. - 2.8 vecovery - keplell) leoe®# 5 ‘r’/:&ﬂ 25" e cot ¢'<71/Z/) ey 2y @
(tore H2- o 'pen . S| recoveay —kept3.7) Cecnntto ~ ¥ppn REE retou o2 ham
ene I Pin 3O TUNG I LPIZ1)  prts - ppen 2751 ey At

ne Sardtorning 1% hend plack Sand) bejow 2'_gidy-ne shdlbuch

s

Location LD.: AL -4 Time:# /(0983 )%2(6 75”557 Y V(21 3)
ioordinates: 40° 43’ 35232 a A

1 oret#: Core Length Obtained: N A Core Length Sampled__ /1

;unple' rete  Core subsampled: Yes/No Sub Sample Interval: ,A/A-— :

o2}

e 29 S [orn 2.2 Crovecs - FaptAd) (ccets- ¥ en 2.0 recaw .&ﬂ‘a&_§
v v T T -

H5 (0T 2) *ufps) ) " 7o) #( 15D

Byt 13 7s2" W

Water Depth (+/-) Tide M.LL.W. Sampling Depth = _o2
8l.5T  ¢M-t$L =  MLLW. Mudline Depth = 25,5
| Core Length =_.]

T » 2 cond. | porens
Ve #Wf L4 _KQQ_

(L e _ u?
Genervated Sample # HU M FYSEDCORE Qr serefe oém(r//}’
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SFCOE MAINTENANCE DREDGING FY9%4 KINNETIC
a
) _LABORATORIES
HUMBOLDT INCORPORATED
CORE SAMPLING DATA SHEET
Date; {‘//3/01(;/ Vessel: (\'C( “"l(__ .
Captain: ﬂ;/ Glen Crew: W‘F
GENERAL OBSERVATIONS: 77% Clenn - aesberty anbs D25 R ~coo] ,
FL-9: Wlivn Garse Sand) « D0 snell Iush- clenn (o brfy - ver |itrle s I+

"o odor
Fl-%'Qy,me 45 PI-F 2xcept moe sheli hasih + fLitle move Sil+

e e—

Location 1.D.: F L'% Y FL:" _Time: F"LS: /&xr\ . FLZ: 105!
[-oo,rdinatesr 40° £% ‘f‘/l s30Z N VDO. sy’ 22. 8% Al
| FL‘S‘é ag° 1% 1b.43> w mg/a‘/" 3' 30.36 W

Gra
Core# Core Length Obtained: N_ ‘ Core Length Sampled___4 /A4

Sample: Composit Core subsampled: YesNo Sub Sample Interval: Aa

FL-F +*imes Qre Given 15 The( )

Water Depth (+/-) Tide M.L.L.W. Sampling Depth = __&X g
28 25 (1)~ +3. 1 =  MLLW. Mudline Depth =_ 2518~
(31.3) - (29) QY
Core Length =_2.%¥8%
| C-.9)

COMMENTS: 724 1nitra/ b fo gharacterrze JIS12 At bo#h Sta 7232/;

( \(M\I M{& 40 s{ny on PDﬂth,/l-uc'Tl' GOD?’O:h&"/"J Olvth Ey - ’
Gengratedd Samplc # Humsepooa® G f30 only — Aeom FLg
@hemj.e(ﬂ Sﬂm.pl-a *,st"Epoo_gg-G;v 059 an\y Lram FL-¥F




| SFCOE MAINTENANCE DREDGING FY94

KINNETIC_ <~ |
- LABORATORIES |
HUMBOLDT INCORPORATED
CORE SAMPLING DATA SHEET
Date; ‘//3 /4‘-/ Vessel: ’C;/ '}7 ¢
aptam P A .F/ Gl-gf\ Crew: l(, UL w.F.
=GENERAL OBSERVATIONS: 7%;;4/}, Clear— ~3skntoinDsorol (Oest |
& 2/"& Sr/+ (51/7" ‘\Q/u)(rq‘, fos 5t bcon Fo o \ A
;EL"' Mé@av 7é 2 eag %ch/-%(%(/ésé ﬂmwggﬂm /@yez#huﬂ
Bl o ‘O"'Le éﬂvo %/J_w/ “rry /e shed st & woed Qeém:
i wan e &y ‘A Color - Ermake [éss 7Paa fO%W “A® Ocly,

Ifi)cation ILD.. EL=6 3 £L-5 Time:%//or Be, 1122

| bordinates; Lol ‘!&' L2 ik 0% ¥3' 59 45 "

Fléé 1240 1314 y2" f/w R

aret: v Core Length Obtained: A Core Length Sampled VW s
Sample: Composit@Core subsampled: Yes/No Sub Sample Interval: PaVZ ]

FLS tmes p ( p)

L Wd %S

Water Depth (+-) Tide M.L.L.W. Sampling Depth =_Q §
32.7- (+-) ~G252) = MLLW. Mudline Depth = _30.2
(2%-9) (-t2.1d) (263)
. Core Length ==/%
| (r27)
{ OMMENTS: kol ,m%ql Aqmmkcma PsD at both s
Very bhar o AD’ Pb:sn‘*.m\ e fo wm J‘Cfdrf//‘p&
u/.: werl 1 fep cé( cpﬂ u;.fkr vtr e %q;//owcr-

Wd/»t/ 2’4 ot 020




SFCOE MAINTENANCE DREDGING FY9%4
HUMBOLDT

KINNETIC
LABORATORIES
INCORPORATED

CORE SAMPLING DATA SHEET

Date: y/3(ae Vessel,___ Ce [ 'H(_ :
Captain; Ph:/ Flen Crew: KX ML, UJ"

GENERAL OBSERVATIONS: (1985 60+ of Lest & 8+ knTS ~Stons <bk Corrend]
Soft mud e/ Cine scad Crey o colar

Location LD.;_ L= 4 Time:@b.’ 1yl
\Voordinates\:\ &2° ¥3' 3. 320" ) —~

4 ,l
/| 2¢° 13 30.0¢
; é v R ’\O'/_ €urg. p‘f ['n C!n” )\.c/l
Corethe Core Length Obtained: Y d Core Length Sampled__4/#4

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

Water Depth  (+/-) Tide M.L.L.W. Sampling Depth =_X§, O
2% 2 (+-)  L2% =  MLLW. Mudline Depth = _R¢4.4
| Core Length = /.0

COMMENTS: D\ an Tor Fral gmfa R Pslcharactenzatron

~ : v




SFCOE MAINTENANCE DREDGING FY9%4
HUMBOLDT

[ CORE SAMPLING DATA SHEET

KINNETIC -
)~ TABORATORIES—

INCORPORATED

: .)ate i /3/67 Vessel: Cel i

i:aptain: Eh: | (Clen Crew:. L& m K w.C.

=3ENERAL OBSERVATIONS: Yexry Sfeomg winde (Cle )
Scft mudl | Clﬁy w/ O?ané debris ,t-ec/ﬁnu; © o oL,

Lt B s meXiial]l o Fop Gt forniy greger do cmmd e
. Beloe) g v
mes

Location LD.: E-3 o Time: @L*{( 1205 ) fﬁ;’( /zzz)’fz'( /2422#3(/%4@

. ‘ 2 ¢
> oordinates: 4p* 43’ M :

#
A %CL;@).((/ 2577) #¢ (FoL Y27 (13/8)
25.0 , (>
POLNITUR e 2 £ )

“Toret: ‘ Core Length Obtained: rd Core Length Sampled LUA

éilmple: iscrete Core subsampled: Yes/No Sub Sample Interval: A
Water Depth (+-) Tide M.L.L.W. Sampling Depth =__ Y~

28 .

&& (+-) ~G1.2) = M.L.L.W. Mudline Depth =_&R7Z.2
| Core Length = _;8__

OMMENTS: 720 ¢ 8"5255‘ o ScO(m:nv‘CAmu‘vlr / '
C Very bewdl o o TP. AT ery edl3e o€ chapne|. Adater Foo
G'aan}; Svmple # HMAUSED03] Lo dscrebe seliment th <.

Kt
hekt over mdl wnpiirnd of B eiterEtS FLI FL2 4 FLY
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SFCOE MAINTENANCE DREDGING FY9%4

HUMBOLDT

KINNETIC
LABORATORIES
INCORPORATED

CORE SAMPLING DATA SHEET

Date: 9(/ ‘f/‘?‘;/ - Vessel: (7-6/74,¢
Captain; /QA’) ﬁ#h’ ' Crew: éé £

GENERAL OBSERVATIONS: (loan Wundd vl of r (o @ ayofnld,

\F&ua/z S%WM» Va s/ c/?/,,’&..s/,ng—ﬁc )
R ey s, Sommes MQ/ , Coerni Cibes  Mogor (lany
X 5/‘% ,% G/r\ﬁ At ferrrer o1 Fop) Z 7 A v .
Location LD..___ FL—1 -  TimelGrrs) "Z(//zs*)-?:;? (Q/)g)‘“%‘f/-f/)
’ “ #5r cGise ) F7 g2 |
« _oordinates:_& S %431 206- (D GrE2 ” 0P SeCizry)

/29° /3 24 (<"

G
Corett: Core Length Obtained: /Vﬂ Core Length Sampled__ A./%/
Sample: @w;lscrete Core subsampled: YestNo~ Sub Sample Interval: A
Water Depth (+/-) Tide M.LL.W. Sampling Depth = _9~
3.2¢  (+)- (+3%) =  MLLW.Mudline Depth = Z275

Core Length =_. A

COMMENTS: On €44c o%c/a/,w@ 4o OZ/,,,J —en /N
s Qa_& s M—US&& Tha Top 37 ow//

Generndh) Somple H HumasE0203Y So diserete c/(emcsf/r/
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; SFCOE MAINTENANCE DREDGING FY94 KINNETIC
| LABORATORIES
! HUMBOLDT S~ INCORPORATED
1 CORE SAMPLING DATA SHEET
] =
WDdIB ‘/{/9/44 Vessel: C-C//7L{'; .
| Captain: h | Rlea Crew__LL  ciod

GENERAL OBSERVA'HONS (s co-r5kls cndboy MW ~Clec,—
l \fé\mﬁrf 0"’9‘2—' barn k) o ShaBohanty ~r70 S ~ Gru/ “ st
) ke bdow YU/- Sowe 942.,10,42,,4 /o.,-/yséaeézd

Location LD.: I:L -2 ' Time: 21 (12t/ )#Z </257 D F=2d) "*5@,2)
{pdoordinates: 706 4&51 Q2. 5'30 #1370 & (317) #7720 ﬁ?”/)
#2¢° 13" (9 99" . g
Core#: Core Length Obtained:; 14 Core Length Sampled LVA,
Sample: iscrete Core subsampled: Yes/No Sub Sample Interval: /I/ﬁ'
RN Y
Water Depth (+/-) Tide M.L.L.W. Sampling Depth = oL T o
<23.¢ (+/-) "_G:,B_-;Q = M.LL.W. Mudline Depth = _ @8F< /6.5~
| Core Length =/, §

: COMMENTQT b & gl v@r L( 5"‘2%?&”’?25@74@ focaZzs .

o went o lash -}- coord).
éon&rm(cg gqmp/f, 7+ HU’“‘;‘/SMM?‘{ © {%W g

: .~ .
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SFCOE MAINTEN.. <EDGING FY9%

KINNETIC
LABORATORIES
L HUMBOLDT INCORPORATED
CORE SAMPLING DATA SHEET
| Date: L// Y / ﬂ;[ Vessel: ( -(’,/ vLc;
Captain: /%1'/ (A < Crew: Kf( NS

'GENERAL OBSERVATIONS: Le/gnr M;{ w2 20ty ,.‘2-—3’54_%1@
pedoonm fo (auvet G 220l w( Semie Sa1ell SK A healy

S0 s/t
G-my 1A Colfor

Ao _Sdor
Location LD.; N=L-2— Time: /70
-\ .
1 o ’ 74
_oordinates:__ 42 ys K9
/ 17
124° 14 27
@/q,b
Core#: Core Length Obtained;___/V ﬁ— Core Length Sampled rg
Sample: Composit@;w Core subsampled: Yes/No  Sub Sample Interval; A
e~
A
Water Depth  (+/-)  Tide M.L.L.W. Sampling Depth =_3 2
X5 (+-) +,22- =  MLLW. Mudline Depth = _32 9%
3% l Core Length = . ﬁ/ﬁ

COMMENTS: Taok. Gralo +o Chamcterre PpD
N Uen S fo edse OoF ch4nnt | 4o grab

Cemopnted Samplc F tumansedoos? Lor 50 On(/

W =
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SFCOE MAINTENANCE DREDGING FY94
HUMBOLDT

CORE SAMPLING DATA SHEET

KINNETIC
~ LABORATORIES

INCORPORATED

|

e e —
P — — —

Date; Li/‘i I‘("( Vessel; . 39 [4{ 74—(,_,

i Captain: M |53 Crew:_{(X. w-T

| GENERAL OBSERVATIONS: Qverca s+ - Slsht reegars - S Swel

.sanﬂv‘ fﬁe W%[Mm; )ﬁi ‘%‘é’%

L Location LD.: Rc@ . Time: SMET: 05l »f/'q,g[\ o 40.22
/ t :
r-zoordmates 70 ° %{ 59
v
j13y® 30 34
Gnbe,
Coret Core Length Obtained: V77 Core Length Sampled___ /. #2

' Sample: @Discmte Core subsampled: Yes/No Sub Sample Interval: /7

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

~eS (+/-) = MLLW. Mudline Depth =
| | Core Length =

_%OMMENTS:Took an&: around o Sovp me/o:m us/;y Loranmc -

' $Blso Rlled 3 S"b»oJ) G.@[)r#q/nJrS w/ weaten
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SFCOE MAINTENANCE DREDGING FY94 KINNETIC
. LABORATORIES
V—_——_-_-
g HUMBOLDT INCORPORATED
~ CORE SAMPLING DATA SHEET

Date-:” 4/6'/6(/ Vessel: &/é{ 144_,
"Captain: ﬂk& Crew: éz H“:

GENERAL OBSERVATIONS: Overtast driyalt (caln) - S'+ Swel/s

Coarae w d sl.t/ Aash - e 3/|¢— w oo éoérﬁ

Location 1.D.: 6\ r Time: mnets”
<oordinates; 2 ¢ 74 614 s
124° s¥ 5¢"

WA
Corett: Corc Length Obtained:___ V8 Core Length Sampled__ /8%
Sample: Comp_osit Core subsampled: Yes/No Sub Sample Interval: 2 hH
:1&?‘
Water Depth  (+/-)  Tide ~ M.L.L.W. Sampling Depth =
¢z’ (+-) =  M.L.LW. Mudline Depth =

Core Length

COMMENTS: J5,k oy ra L .gd, PsD c[,,,,,.}:ﬁ!—ﬁ?‘d.n c),y
L weerks 4o Co i nates usep 1687 F1 il ,

A(I?WE ‘é‘tlun'n



e

CORE SAMPLING DATA SHEET

Date: {A" /9/ Vessel: S; /{ v & e
“Captain: Crew:_K/C, Gulo

|

SFCOE MAINTENANCE DREDGING FY9% KlNNETIC.
LABORATORIES __ |
HUMBOLDT INCORPORATED

| GENERAL OBSERVATIONS: 3 Swell -Clodlyy Lvyy@

/7714,4&«»7 ﬂﬁjw/érerr Srarl) Gmeind of Sreeall

“Location LD.: EW /] Time: 1200 Ll/'S

'»‘i-aoordinates: o8 %ég': 0 4 ‘20"
| 12°  iglsu’/3 SO

1 Core#: Az Core Length Obtained: /’/Q Core Length Sampled %

' an
Sample: Composit Core subsampled: YecsfiSe Sub Sample Interval: N/

. f:\;{& -
Water Depth  (+/-) Tide - M.LL.W. Sampling Depth = ? Z

B M.L.L.W. Mudline Depth =

(+/-) = -

1 o

Core Length =

| COMMENTS: 7504 5'.’,..!, Yo clernclerrze FsD only
L lbtmp o oS usecd dost Fim
é&”{/ﬂw 54b9ﬁ4 = Huma YSEpoe s

Loran C Lor WVay




SFCOE MAINTENANCE DREDGING FY9% K]NNE‘”C
| LABORATORIES
- HUMBOLDT INCORPORATED

CORE SAMPLING DATA SHEET

Date: ‘//.5_, /‘15{ Vessel:_g /// V4 /a(‘

Captain; W) ke Crew: LK, L.~

:GENERAL OBSERVATIONS: CM e/ a&‘.r.,& . s Aot '
M’;?”M SM/#WSMM/ yky W S'.aé)é

J2/0
Location LD.: EUTZ ; Time: '[-m' L\r5
/ "
')oordinates: 4@0 ¢4 SO.LE
i
J2¥2 g Iy 5!
Core#: Core Length Obtained: A~ Core Length Sampled A~

Sample: Composi@e Core subsampled: Yes/No Sub Sample Inicrval: MA

— e g

R G PO

Water Depth  (+/-) Tide M.L.L.W. Sampling Depth =
T Sedls ) = MLLW. Mudline Depth = __
| Sedds | Core Length =

' COMMENTS: Teok 5mg Yo Chasacherize P50 ﬁy
A &ncm"(fj 54 mple # fhomayse0 e UL
Aol G oy '




Appendix C

Chemistry Results







ToxScan, Inc. ‘ San Francisco Army Corps of Engineers
Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774

C-1
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ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
: Cc-2

Percent Solids

(%)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
DATE COMPLETED: April 19, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as percent:
Sample
Identification ' %_Solids
SAM-7D 80
SAM-5D 80
SAM-3D 75
SAM-4D 78
SAM-2D 82
SAM-1D ' 81
SAM-6C 80
SAM-6B 75
SAM-6A 75
SAM-4(D) 78
SAM-6 Composite 77
EK-1 78
EK-2 76
EK-3 74
EK-4 * 63

EK Composite 72

Detection Limit = 20 ppm

‘Laboratory Director




ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments
T-10774

Tel: 408/724-4522 FAX: 408/724-3188

Percent Solids
(%)

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

Sediment samples received April 4-6, 1994

Humboldt Maintenance Dredge Sediments
April 19 & May 9, 1994
T-10774

Quantitative chemical analysis is as follows, expressed as percent:

Sample
Identification

NB-4 Rep 1
FL-8
FL-7
FL-6

FL-5
FL-3
FL-4
FL-1
FL-2

FL-Composite
Reference Composite
Home Sediment .

Detection Limit = 20 ppm

ND = None Detected -

% Solids

74
77
76
69

74
70
64
64
56

65
73
81

"Laboratory Director



ToxScan, Inc. San Francisco Army Corps of E’hgineeré

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-4

Sulfides

mg/Kg (ppm)

MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION: Humboldt Maintenance Dredge Sediments

DATE COMPLETED: April 26-27, 1994

TOXSCAN NUMBER: T-10774

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

kilogram (parts per million) as indicated:

Total Total Water Soluble Water Solubie

Sample Sulfides Sulfides Sulfides Sulfides
ldentification as received dry weight as received dry weight
SAM-7D ND ND ND ND
SAM-5D ND ND ND ND
SAM-3D 5.2 6.9 ND ND
SAM-4D ND ND ND ND
SAM-2D ND ND ND ND
SAM-1D ND ND ND ND
SAM-6C 14 18 ND ND
SAM-6B 45 60 ND ND
SAM-6A 0.3 0.4 ND ND
SAM-4(D) 0.6 0.8 ND ND
SAM-6 Composite 22 29 ‘ ND ND
EK-1 ND ND ND ND
EK-2 150 200 0.3 0.4
EK-3 48 65 ND ND
EK-4 47 75 ND ND
EK Composite 76 110 ND : ND
Detection Limit 0.1 0.1

ND = None Detected

?Laboratory Dijector



ToxScan, Inc. : ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-5

Sulfides

mg/Kg (ppm)

MATERIAL: - Sediment sampies received April 4-6, 1994

IDENTIFICATION: Humboldt Maintenance Dredge Sediments

DATE COMPLETED: April 26-27 & May 9, 1994

TOXSCAN NUMBER: T-10774

REPORT: Quantitative chemical analysis is as follows, expressed as mifligrams 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
NB-4 Rep 1 15 20 ND ND

FL-8 3.2 42 ND ND

. FL-7 5.5 , 7.2 ND ND
FL-6 69 100 0.5 0.7
FL-5 2.8 3.8 ND ND
FL-3 34 49 ND ND
FL-4 29 45 ND ND
FL-1 11 17 ND ND
FL-2 26 46 ND ND
FL-Composite 23 35 0.1 02
Reference Composite 0.2 0.3 ND ~ND
Home Sediment 0.3 0.4 ND ND
Detection Limit 0.1 0.1

ND = None Detected

" Laboratory Director




ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-6

Total Organic Carbon (TOC)

MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION: Humboldt Maintenance Dredge Sediments

DATE COMPLETED: May 9, 1994

TOXSCAN NUMBER: T-10774

REPORT: - Quantitative chemical analysis is as follows, expressed as percent:

Sample TOC TOC

Identification as received dry weight

SAM-7D ND ND

SAM-5D ND ND

SAM-3D 0.4 0.5

SAM-4D ND ND

SAM-2D ND ND

SAM-1D ND ND

SAM-6C 0.2 0.3

SAM-6B 0.3 0.4

SAM-6A 0.3 0.4

SAM-4(D) ND ND

SAM-6 Composite 0.3 0.3

EK-1 ND ND

EK-2 0.3 0.4

EK-3 0.4 0.5

EK4 0.7 1.0

EK Composite 0.5 0.7

Detection Limit 0.1

ﬁ Laboratory Dizector



ToxScan, Inc. , San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774

c-7

Total Organic Carbon (TOC)

(%)

MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
DATE COMPLETED: May 9, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as percent:
Sample TOC TOC
Identification : as received dry weight
NB-4 Rep 1 0.3 0.5
FL-8 0.08 0.1
FL-7 0.3 0.4
FL-6 0.5 0.7
FL-5 0.3 0.4
FL-3 0.5 0.7
‘FL-4 0.6 0.9
FL-1 0.6 0.9
FL-2 0.7 1.3

3 FL-Composite 0.5 0.8

: Reference Composite 0.3 0.4
Home Sediment ND ND

Detection Limit , 0.1

5 Laboratory Director




ToxScan, Inc. o San Francisco Army Corps of Engineers
Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments

Tel: 408/724-4522 FAX: 408/724-3188 T-10774

C-8
Metals
mg/Kg (ppm)
As Received

MATERIAL: Sediment samples received April 4-6,- 1994

IDENTIFICATION: Humboldt Maintenance Dredge Sediments

DATE COMPLETED: April 28 - May 23, 1994

TOXSCAN NUMBER: T-10774

REPORT: ’ Quantitative chemical analysis is as follows, expressed.as miiligrams per

kilogram (parts per million) as received:

Element SAM-7D SAM-5D SAM-3D SAM-4D SAM-2D SAM-1D

Arsenic 4.7 5.1 6.2 4.3 3.9 4.4

Cadmium ND ND 0.1 ND ND ND

Chromium 62 89 85 50 59 53

Copper 4.6 4.8 26 4.1 46 4.6

Lead 49 4.6 7.8 4.0 3.4 3.7

Mercury 0.02 0.02 0.06 0.02 0.02 0.02

Nickel 33 33 76 33 33 32

Selenium ND ND 0.1 ND ND ND

Silver ND ND ND ND ND ND

Zinc 25 26 53 23 25 25

Mercury Detection Limit = 0.02
All other Detection Limits = 0.1

ND = None Detected

0 LaGOratory Dirleﬁtor



ToxScan, Inc.

San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 : : T-10774
Cc-9
Metals
mg/Kg (ppm)
As Received
MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION:
DATE COMPLETED:
TOXSCAN NUMBER:
REPORT:

Humboldt Maintenance Dredge Sediments

April 28 - May 23, 1994

T-10774

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

Element

Arsenic
Cadmium
Chromium

Copper
Lead
Mercury

Nickel
Selenium
Silver
Zinc

SAM-6
SAM-6C SAM-6B SAM-6A SAM-4(D)  Composite

43 4.3 | 54 5.0 4.4
ND 0.1 0.1 ND 0.1
78 72 86 49 79
78 9.1 12 : 7.2 10
4.3 45 249 4.3 45
0.04 0.04 0.06 0.02 0.04
42 46 54 37 48
ND ND ND ND ND
ND ND ND ND ND
30 32 ® 27 31

Mercury Detection Limit = 0.02

All other Detection Limits = 0.1

ND = None Detected

fLaboratory Director




ToxScan, Inc. , San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 : T-10774
C-10
Metals
mg/Kg (ppm)
As Received
MATERIAL: " Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
DATE COMPLETED: April 28 - May 23, 1994
TOXSCAN NUMBER: T-10774 f
REPORT: " Quantitative chemical analysis is as follows, expressed as milligrams per

kilogram (parts per million) as received:

EK
Element EK-1 EK-2 K-3 EK-4 Composite
Arsenic 3.7 42 47 45 5 45
Cadmium ND ND ND 0.1 <o, ; 0.1
Chromium 54 69 69 75 { ‘% 70
Copper 47 11 11 18 WL 14
L.ead 3.5 5.1 5.9 63 ©.2 55
Mercury 0.02 0.04 0.05 0.05 ©.04  0.04
Nickel 37 52 54 ; 66 £ 59
Selenium ND ND ND 01 <G ND
Silver ND ND ND ND <, \ ND
Zinc 24 36 37 47 ”‘56 40

Mercury Detection Limit = 0.02
All other Detection Limits = 0.1

ND = None Detected

Ldboratory Director




- ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 . T-10774
: C-11
Metals
mg/Kg (ppm)
As Received
MATERIAL.: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
DATE COMPLETED: April 28 - May 23, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative- chemical analysis is as follows, expressed as milligrams per

kilogram. (parts per million) as received:

Element - NB-4 Rep 1 FL-8 FL-7 FL& FL-5 L-3
Arsenic 5.0 3.8 4.3 2.5 5.0 4.9
Cadmium 0.1 ND 0.1 0.1 ND 0.1
Chromium - 76 68 91 60 - 65 76
Copper 18 7.1 8.6 8.5 8.5 15
Lead 6.2 4.2 4.3 3.5 3.8 5.5
Mercury 0.05 0.04 0.04 0.05 0.04 0.05
Nickel 67 50 50 43 50 64
Selenium ND ND ND ND ND ND
Silver ND ND - ND ND ND ND
Zinc 43 31 31 28 31 42

Mercury Detection Limit = 0.02
All other Detection Limits = 0.1

ND = None Detected

s Laboratory Director



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Metals

mg/Kg (ppm)

As Received

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments
T-10774

C-12

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

Sediment sampies received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 28 - May 23, 1994

TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per
kilogram (parts per million) as received:

FL Reference Home
Element FL-4 FL-1 L-2 Composite = Composite Sediment
Arsenic 5.1 5.2 5.0 4.5 5.3 3.3
Cadmium 0.1 0.1 0.2 0.1 0.1 0.1
Chromium 79 75 68 68 77 23
Copper 18 21 21 18 15 4.5
Lead 5.6 6.1 6.6 5.3 5.4 23
Mercury 0.05 0.08 0.06 0.05 0.14 0.02
Nickel 67 71 64 63 71 15
Selenium ND ND ND ND ND ND
Silver ND ND 0.06 ND ND ND
Zinc 45 47 46 43 45 15

Mercury Detection Limit = 0.02

All other Detection Limits = 0.1

ND = None Detected

¥ Laboratory Director




ToxScan, Inc.

Environmentai Chemistry and Bioassay: Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Metals

mg/Kg (ppm)

Dry Weight

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

T-10774
C-13

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 28 - May 23, 1994

TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical anaiysis is as follows, expressed as milligrams per
kilogram (parts per million) on a dry weight basis:
Element SAM-7D SAM-5D SAM-3D SAM-4D SAM-2D SAM-1D
Arsenic 5.9 8.3 8.2 55 4.7 54
Cadmium ND ND 0.2 ND ND ND
Chromium 77 110 110 64 72 66
Copper 5.7 6.0 34 5.2 5.6 57
Lead 6.1 5.7 10 52 4.2 4.6
Mercury 0.02 0.02 0.08 0.02 0.02 0.02
Nickel 41 41 100 43 40 40
Selenium ND ND 0.2 ND ND ~ ND
Silver ND ND ND ND ND ND
Zinc 31 32 71 30 30 31

Mercury Detection Limit = 0.02

All other Detection Limits = 0.1

ND = None Detected

Ll o A Canpet
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ToxScan, Inc.

Environmental Chemistry and Biocassay Laboratories

San Francisco Army Corps of Engineers

Tel: 408/724-4522 FAX: 408/724-3188

Metais

mg/Kg (ppm)
Dry Weight

Humboldt Maintenance Dredge Sediments

T-10774
C-14

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

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments

April 28 - May 23, 1994
T-10774

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

Element

Arsenic
Cadmium
Chromium

Copper
Lead
Mercury

Nickel
Selenium
Silver
Zinc

SAM-6C SAM-6B SAM-6A
5.4 57 7.2
ND 0.1 0.1
98 97 120
10 12 16
54 6.0 6.6
0.05 0.05 0.08
53 62 72
ND ND ND
ND ND ND
38 43 48

Mercury Detection Limit = 0.02

All other Detection Limits = 0.1

ND = None Detected

SAM-6
SAM-4(D) Composite

6.4 57
ND 0.1
63 100
9.2 12
5.5 58
ND 0.05
47 62
ND ND
ND ND
35 41

ﬁ Laboratory Diﬁctor



ToxScan, Inc.

San Francisco Army Corps of E;ngineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Se3diments
Tel: 408/724-4522 FAX:. 408/724-3188 '}{-10774
C-15
Metals
mg/Kg (ppm)
Dry Weight
MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION:

DATE COMPLETED: -
TOXSCAN NUMBER:

Humboldt Maintenance Dredge Sediments
April 28 - May 23, 1894
T-10774

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

EK
Element EK-1 EK-2 EK-3 EK4 Composite
Arsenic 4.7 5.6 6.4 7.2 6.3
Cadmium ND ND ND 0.1 0.2
Chromium 69 91 93 120 97
Copper 8.0 14 15 29 - 20
Lead 4.5 6.7 7.9 10 7.7
Mercury 0.03 0.05 0.06 0.08 0.06
Nickel 48 69 74 100 81
Selenium ND ND ND 0.2 ND
Silver ND ND ND ND ND
Zinc 30 47 50 75 55

Mercury Detection Limit = 0.02

All other Detection Limits = 0.1

ND = None Detected

I'aboratory Director




ToxSci-an, Inc.

San Francisco Army Corps of Engineers

Enviror imental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 40°)8/724-4522 FAX: 408/724-3188 T-10774
C-16
Metals
mg/Kg (ppm)
Dry Weight
MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

Humboldt Maintenance Dredge Sediments

April 28 - May 23, 1994

T-10774 ‘

Quantitative chemical analysis is as follows, expressed as milligrams per

REPORT:

kilogram (parts per million) on a dry weight basis:
Element NB-4 Rep 1 FL-8 FL-7 FL-6 FL-5 FL-3
Arsenic 6.7 49 5.7 3.7 6.8 6.9
Cadmium 0.1 ND 0.1 0.2 ND 0.1
Chromium 100 88 120 87 88 110
Copper 24 9.3 11 12 11 21
Lead 8.4 5.4 5.7 5.1 5.1 7.9
Mercury 0.06 0.05 ND 0.07 0.05 0.07
Nickel 90 64 65 62 68 92
Selenium ND ND ND ND ND ND
Silver ND ND ND ND ND ND
Zinc 58 41 40 40 42 60

Mercury Detection Limit = 0.02
All other Detection Limits = 0.1

ND = None Detected

%_aboratory Director




ToxScan, Inc.

San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 - T-10774
C-17
Metals
mg/Kg (ppm)
Dry Weight
MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION:
DATE COMPLETED:

TOXSCAN NUMBER:

- Humboldt Maintenance Dredge Sediments

April 28 - May 23, 1994
T-10774

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

FL Reference Home
Element FL-4 FL-1 . FL-2 Composite = Composite Sediment
Arsenic 8.0 8.1 8.9 7.0 7.3 41
Cadmium 0.2 0.2 0.1 0.2 0.1 0.1
Chromium 120 120 120 100 110 28
Copper 29 32 38 .28 21 5.6
Lead 8.7 9.5 12 8.1 7.4 2.9
Mercury 0.08 0.13 0.10 0.08 0.20 0.03
Nickel 110 110 110 98 97 19
Selenium ND ND ND ND ND ND
Silver ND ND 0.1 ND ND ND
Zinc 70 74 82 66 62 19

Mercury Detection Limit = 0.02
All other Detection Limits = 0.1

ND = None Detected

1Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories =~ - Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 \ T-10774
' Cc-18 -
Oil & Grease

Standard Method 5520C
mg/Kg (ppm)

MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION: Humboldt Maintenance Dredge Sediments

DATE COMPLETED: April 25 and May 3, 1994

TOXSCAN NUMBER: T-10774

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

. kilogram (parts per million) as indicated:

Sample ‘ Qil & Grease Oil & Grease
ldentification as received dry weight
SAM-7D " ND ND
SAM-5D ND ND
SAM-3D ND ND
SAM-4D ND ND
SAM-2D ND ND
SAM-1D ND ND
SAM-6C ;- ND ND
SAM-6B ND ND
SAM-6A ND ‘ ND
SAM-4(D) ND ND
SAM-6 Composite ND ND
EK-1 ND ND
EK-2 ND ND
EK-3 ND ND
EK-4 ND ND
EK Composite ND ' . ND
Detection Limit 10 20

ijoratory Directﬁr



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Oil & Grease
Standard Method 5520C

mg/Kg (ppm)

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

T-10774
C-19

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

‘Sedimént samples received April 4-6, 1994

Humboldt Maintenance Dredge Sediments

April 25, May 3 & 12, 1994

T-10774

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

Sample
Identification

NB-4 Rep 1
FL-8
FL-7
FL-6

FL-5
FL-4
FL-1
FL-2

FL-Composite

Reference Composite
Home Sediment

Detection Limit

Oil & Grease
as received

ND
ND
ND
20

ND
ND
ND
23

20

ND
38

10

Oil & Grease
dry weight

ND
ND
ND
29

ND
ND
ND
40

31
ND
46

20

' Laboratory Director



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-20
Total Petroleum Hydrocarbons
Standard Method 5520F

mg/Kg (ppm)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboidt Maintenance Dredge Sediments
DATE COMPLETED: April 25 and May 3, 1994
TOXSCAN NUMBER: T-10774 ; :
REPORT: Quantitative chemical analysis is as follows, expressed as milligrams per

kilogram (parts per million) as indicated:

Total
Sample Petroleum Hydrocarbons
Identification as received
SAM-7D ND
SAM-5D ND
SAM-3D ND
SAMA4D ND
SAM-2D ND
SAM-1D ND
SAM-6C ND
SAM-6B ND
SAM-6A ND
SAM-4(D) ND
SAM-6 Composite ND
EK-1 ND
EK-2 ND
EK-3 ND
EK-4 ND
EK Composite ND
Detection Limit 10

Total
Petroleum Hydrocarbons

dry weight

ND
ND
ND
ND

ND
ND
ND
ND

ND
ND
ND

ND
ND
ND
ND
ND

20
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ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories ~ Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ) T-10774
C-21

Total Petroleum Hydrocarbons
Standard Method 5520F

mg/Kg (ppm)

MATERIAL: Sediment samples received April 4-6, 1994

IDENTIFICATION: Humboldt Maintenance Dredge Sediments

DATE COMPLETED: April 25, May 3 & 12, 1994

TOXSCAN NUMBER: T-10774

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

kilogram (parts per million) as indicated:

Total Total
Sample Petroleum Hydrocarbons Petroleum Hydrocarbons
Identification : as received .. dry weight
NB-4 Rep 1 ND ND
FL-8 ND , ND
FL-7 ND ND
FL-6 ND ND
FL-5 ND ND
FL4 ND ND
FL-1 ND ND
FL-2 : ND ND
FL-Composite ND ND
Reference Composite ND ND
Home Sediment 30 37
Detection Limit 10 20

Yaboratory Director




ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

San Francisco Army Corps of Engineers

Tel: 408/724-4522 FAX: 408/724-3188

Organotin Speciation

p9/Kg (ppb)
As Received

Humboldt Maintenance Dredge Sediments

T-10774

C-22

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

Sediment samples received April 4-6, 1994

Humboldt Maintenance Dredge Sediments

April 20-21, 1994

T-10774

Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion) as received:

Sample 1D

SAM-7D
SAM-5D
SAM-3D
SAM-4D

SAM-2D
SAM-1D
SAM-6C
SAM-6B

SAM-6A
SAM-4(D)
SAM-6 Composite

EK-1
EK-2
EK-3
EK-4
EK Composite

Monobutyltin Dibutyltin
ND ND
ND ND
ND ND
ND ND
ND ND
15 ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

1 ND
ND ND

TPT Sur = Tripropyltin surrogate recovery

ND = None Detected

Detection Limit = 1 ppb

Tributyltin

ND
ND
ND
ND

ND

ND

ND
2

ND
ND
1

ND
ND
1
2
ND

% TPT
Tetrabutyltin SUR
ND 51
ND 62
ND 60
ND 59
ND 49
ND 51
ND 48
ND 46
ND 51
ND 61
ND 62
ND 67
ND 60
ND 60
ND 67
ND 57

(aboratory Director



ToxScan, Inc. , San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories - Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
‘ C-23

Organotin Speciation

H#9/Kg (ppb)
As Received
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
DATE COMPLETED: April 20-21 & May 9, 1994
TOXSCAN NUMBER: T-10774 ~
REPORT: ; Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion) as received:

% TPT
Sampie ID = . Monobutyitin Dibutyltin Tributyltin Tetrabutyltin SUR
NB-4 Rep 1 ND ND ND ND ~ 57
FL-8 ND ND ND ND 56
FL-7 ND ND ND ND 64
FL-6 ND ND ND ND 60
FL-5 ND ND ND ND 67
FL-3 ND ND ND ND v 61
FL-4. ND ND 1 ND . 69
FL-1 ND : ND ND ND 67
FL-2 ND . 1 1 ND 51
FL-Composite - ND ND ND ND 63
Reference Composite ND ND ND ND - 57
Home Sediment ND ND ND ND 54

TPT Sur = Tripropyitin surrogate recovery
ND = None Detected

Detection Limit = 1 ppb

ﬂaboratory Diregtor



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

San Francisco Army Corps of Engineers

Tel: 408/724-4522 FAX: 408/724-3188

Organotin Speciation

#g/Kg (ppb)
Dry Weight

Humboldt Maintenance Dredge Sediments

T-10774

C-24

MATERIAL:
IDENTIFICATION:
DATE COMPLETED:

Sediment samples received April 4-6, 1994
‘Humboldt Maintenance Dredge Sediments
April 20-21, 1994

TPT Sur = Tripropyltin surrogate recovery

ND = None Detected

Detection Limit = 1 ppb

TOXSCAN NUMBER: T-10774 :
REPORT: " Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:
% TPT
Sample ID Monobutyitin Dibutyltin Tributyitin Tetrabutyitin SUR
SAM-7D ND ND ND ND 51
SAM-5D ND ND ND ND 62
SAM-3D ND ND ND ND 60
SAM-4D ND ND ND ND 59
- SAM-2D ND ND ND ND 49
SAM-1D 19 ND ND ND 51
SAM-6C ND ND ND ND 48
SAM-6B ND ND 3 ND 46
SAM-6A ND ND ND ND 51
SAM-4(D) ND ND ND ND 61
SAM-6 Composite ND ND 1 ND 62
EK-1 ND ND ND ND 67
EK-2 ND ND ND ND 60
EK-3 ND ND 1 ND 60
EK-4 2 ND 3 ND 67
EK Composite ND ND ND ND 57

00 R Corpets
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ToxScan, Inc.

San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
: C-25

Organotin Speciation

#9/Kg (ppb)
Dry Weight

r

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

Sediment samples received April 4-6, 1994

Humboldt Maintenance Dredge Sediments

April 20-21 & May 9, 1994

T-10774 :
Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion) on a dry weight basis:

Sample ID

NB-4 Rep 1
FL-8
FL-7
FL-6

FL-5
FL-3
FL-4
FL-1
FL-2

FL-Composite
Reference Composite
Home Sediment

% TPT
Monobutyitin Dibutyltin Tributyltin Tetrabutyltin SUR
ND ND . ND - ND 57
ND ND ND ND 56
ND ND ND ND 64
ND ND ND ND 60
ND ND ND ND 67
ND ND ND ND . 681
ND ND 2 ND 69
ND ND ND ND . 67
ND 2 2 ND 51
ND ND ND ND 63
ND ND ND ND 57
ND ND ND ND 54

TPT Sur = Tripropyitin surrogate recovery

ND = None Detected

Detection Limit = 1 ppb

¥ Laboratory Director




ToxScan, Inc. ’ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-45622 FAX: 408/724-3188 T-10774
' C-26

 Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#9/Kg (ppb)
MATERIAL. Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 28, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDO031 Dry Wt - Dry Wt. Wet Wt Wet Wi,
Site 1D: FL-3 Sample = Detection Sample Detection
Analyte Value Limit Value Limit
Naphthalene 37 20 26 14
Acenaphthylene ND 20 ND 14
Acenaphthene ND 20 ND 14
Fluorene , ND 20 ND 14
Phenanthrene ND 20 ND 14
Anthracene ND 20 ND 14
Fluoranthene 28 20 20 14
Pyrene 42 25 29 18
Benzo(a)anthracene ND 20 ND 14
Chrysene 27 20 19 14
Benzo(b)fluoranthene ~ 37 20 26 14
Benzo(k)fluoranthene ND 20 ND 14
Benzo(a)pyrene ND 20 ND 14
Indeno(1,2,3-cd)pyrene ND 20 ND 14
Dibenzo(a,h)anthracene ND 20 ND 14
Benzo(ghi)perylene ND 20 ND 14
2-Methylnaphthalene 45 20 31 14
Total phthalates: 180 10 120 7.0
Total PAHSs: _ 220 20 150 14

ND = None Detected

Pl ). &Nwt/
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ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 . T-10774
. C-27

Polynuciear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#a/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: - Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 28, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows expressed as micrograms

per kilogram (parts per billion):

Sampie ID: HUM94SEDO0033 \ Dry WL, Dry Wt. Wet Wt. Wet Wi.
Site ID: FL-4 Sample Detection Sample Detection
Analyte Value Limif Value Limit
Naphthalene 38 20 27 14
Acenaphthylene ND 20 ND 14
Acenaphthene ND , 20 ND 14
Fluorene ND ; 20 ND 14
Phenanthrene ND 100* ND 70*
Anthracene ND 20 ND 14
Fluoranthene 33 20 23 14.
Pyrene 38 25 27 18
Benzo(a)anthracene ND 20 ND 14
Chrysene ND 20 ND 14
Benzo(b)fluoranthene 39 20 27 14
Benzo(k)fluoranthene ND 20 ND 14
Benzo(a)pyrene ND 20 ND 14
Indeno(1,2,3-cd)pyrene ND 20 ND 14
Dibenzo(a,h)anthracene : ND / 20 ND 14
Benzo(ghi)perylene ND , 20 ND 14
2-Methylnaphthaiene 66 20 46 14
Total phthaiates: 240 10 170 7.0
Total PAHSs: o 210 : 20 150 14

ND = None Detected

* Detection Limit raised due to matrix interference.

$\u\m\ &wmfbgL
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ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments
T-10774

C-28

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

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 14, 1994
April 28, 1994

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

Sample ID: HUM94SEDOQ034

Site ID: FL-1
Anaiyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methylnaphthalene

Total phthalates:
Total PAHs:

ND = None Detected

* Detection limit raised due to matrix interference.

Dry Wt.
Sample
Value

42
ND
ND
ND
ND
ND
45
56
ND
41

ND
ND
ND
ND
ND
ND
89

170
270

Dry Wt
Detection
Limit

20
20
20
20
100*
20
20
25
20
20
20
20
20
20
20
20
20

10
20

Wet Wt
Sample
Value

27
ND
ND
ND
ND
ND
29
36
ND
26
ND
ND
ND
ND

ND -

ND
57

110
180

13
13
13
13

64*

13
13
16
13
13
13
13
13
13
13
13
13

6.4
13

Wet Wit.
Detection
Limit

—DL\A%D &wﬂ;

Laboratory Diréctor




ToxScan, Inc. : : ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-29

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance -Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 28, 1994
TOXSCAN NUMBER: T-10774 :
REPORT: - Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDQO035 Dry Wt Dry Wt Wet Wi, Wet Wi.
Site ID: FL-2 Sample Detection Sample Detection
Analyte Value Limit Vaiue Limit
: Naphthalene 52 20 33 13
h Acenaphthylene ND 20 ND 13
Acenaphthene ND 20 ND 13
Fluorene ND 20 ND 13
Phenanthrene 120 20 79 13
Anthracene ND 20 ND 13
Fluoranthene 48 20 31 13
Pyrene 110 25 68 16
Benzo(a)anthracene ND 20 ND 13
Chrysene 48 20 29 13
Benzo(b)fluoranthene 55 20 36 13
Benzo(k)fluoranthene ND 20 ND - 13
Benzo(a)pyrene ’ 40 20 26 13
Indeno(1,2,3-cd)pyrene ND 20 ND 13
Dibenzo(a,h)anthracene ND 20 ND 13
Benzo(ghi)perylene ND 20 ND 13
2-Methyinaphthalene 100 20 64 13 .
Total phthalates: 210 10 140 6.4
Total PAHs: 570 20 370 13.

ND = None Detected

Laboratory Director DBL




ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

ra/Kg (ppb)

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments
‘ T-10774

C-30

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

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 14, 1994
April 28, 1994

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

Sample ID: HUMS4SEDOQ036

Site ID: FL-Comp.
‘Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methyinaphthalene

Total phthalates:
Total PAHSs:

ND = None Detected

Dry Wt
Sample
Value

43
ND
ND
ND
ND
ND
42
ND
ND
ND
ND
ND
ND
ND
ND
ND
78

170
160

Dry Wt
Detection
Limit

20
20
20
20
20
20
20
25
20
20
20
20
20
20
20
20
20

10
20

Wet Wt.
Sample
Value

28
ND
ND
ND
ND
ND
27
ND
ND
ND
ND
ND
ND
ND

ND
51

110
110

L\aboratory Director

ND -

6.4

13
13
13
13
13
13
13
16
13
13
13
13
13
13
13
13
13

13

~Wet Wit
Detection
Limit

——
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ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522  FAX: 408/724-3188 T-10774
C-31

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

pg/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: April 29, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDO0001 Dry Wt. Dry Wt Wet Wi, Wet Wt
Site ID: SAM-7D Sample . Detection Sample Detection
Analyte Value Limit Value Limit
Naphthalene ND 20 ND 16
Acenaphthylene ND 20 ND 16
Acenaphthene ND 20 ND 16
Fluorene ND 20 ND 16
Phenanthrene ND 20 ND 16
Anthracene ND , 20 ND 16
Fluoranthene ND 20 ND 16
Pyrene ND 25 ND 20
Benzo(a)anthracene ND 20 ND 16
Chrysene ND 20 ND 16
Benzo(b)fluoranthene ND 20 ND 16
Benzo(k)fluoranthene ND 20 ND 16
Benzo(a)pyrene ND 20 ND . 16
Indeno(1,2,3-cd)pyrene ND 20 ND 16
Dibenzo(a,h)anthracene ND 20 ND 16
Benzo(ghi)perylene ND 20 ND 16
2-Methyinaphthalene , ND 20 ND 16
Total phthalates: 110 10 80 8.0
Total PAHs: ND 20 . ND 16

ND = None Detected

"y D, W/)Ba

Laboratory Diredtor



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#9/Kg (ppb)

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments
T-10774

C-32

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

Sediment samples received April 4-6, 1994
‘Humboldt Maintenance Dredge Sediments
April 13, 1994
April 29, 1994

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

Sample 1D: HUM94SEDO0002

Site |D: SAM-5D
Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)peryiene
2-Methylnaphthaiene

Total phthalates:
Total PAHs:

ND = None Detected

Dry Wt.
Sample
Value

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

110
ND

- Dry Wt Wet Wt.
Detection Sample
Limit Value
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
25 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
10 87
20 ND

.16
16

16
16
16
16

16

20
16
16

16

16
16
16
16
16
16

8.0
16

Wet Wt
Detection
Limit

RN

Laboratory Direclor
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ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
/ C-33

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: April 29, 1994
TOXSCAN NUMBER: T-10774
REPORT: . Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample |D: HUM94SEDO00O3 Dry Wt. Dry Wt Wet WL Wet Wi,
Site ID:. SAM-4D Sample Detection Sample Detection
Analyte . Value Limit Value ' Limit
Naphthalene 46 20 36 16
Acenaphthylene ND 20 ND 16
Acenaphthene ND 20 ND 16
Fluorene ND 20 ND 16
Phenanthrene 79 20 61 16
Anthracene ND 20 ND 16
Fluoranthene ND 20 ND 16
Pyrene 35 25 27 20
Benzo(a)anthracene ND 20 ND 16
Chrysene ’ 31 20 25 16
Benzo(b)fluoranthene ND - 20 ND 16
Benzo(k)fluoranthene , ND 20 ND 16
Benzo(a)pyrene ND 20 ND 16
indeno(1,2,3-cd)pyrene ND 20 ND 16
Dibenzo(a,h)anthracene : ND 5 20 ND _ 16
Benzo(ghi)peryiene ND ‘ 20 ND 16
2-Methyinaphthalene 58 20 45 16
Total phthalates: 180 10 140 7.8
Total PAHSs: 250 20 190 16

ND = None Detected

Laboratory Directqr
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ToxScan, Inc.  San Francisco Army Corps of Engineers
Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ‘ T-10774

C-34
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: April 29, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion):
Sample 1D: HUM94SEDQ004 Dry Wt Dry WL Wet Wt, Wet Wi,
Site ID: SAM-3D ‘ Sample Detection Sample Detection
Anaiyte Value Limit Value Limit
Naphthalene ND 20 ND 15
Acenaphthylene ND 20 ND 15
Acenaphthene ND 20 ND ~ 15
Fluorene . ND 20 ND 16
Phenanthrene ND 20 ND 15
Anthracene ND 20 . ND 15
Fluoranthene ND 20 ND 15
Pyrene 29 25 22 19
Benzo(a)anthracene ND 20 ND - 16
Chrysene ND 20 ND 15
Benzo(b)fluoranthene ND 20 ND - 15
Benzo(k)fluoranthene ND B 20 ND : 15
Benzo(a)pyrene ND 20 ND 15
Indeno(1,2,3-cd)pyrene ND 20 ND 15
Dibenzo(a,h)anthracene: ND 20 ND 16
Benzo(ghi)perylene ND 20 ND 15
2-Methylnaphthalene ND 20 ND 15
Total phthalates: 180 10 140 7.5
Total PAHs: 29 20 22 15

ND = None Detected




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
; C-35

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: April 29, 1994
TOXSCAN NUMBER: T-10774
REPORT: : : Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample |D: HUMS4SEDQGO5 Dry Wt. Dry Wt Wet Wt. Wet Wt.
Site ID: SAM-2D Sample Detection Sample Detection
Anaiyte Value Limit Value Limit
Naphthalene ND 20 ND 16
Acenaphthylene ND 20 ND 16
Acenaphthene ND 20 ND 16
Fluorene ND 20 ND 16
Phenanthrene . ND 20 ND 16
Anthracene ND 20 ND 16
Fluoranthene 39 20 32 16
Pyrene 85 25 70 21
Benzo(a)anthracene ND 20 ND 16
Chrysene ND 20 ND 16
Benzo(b)fluoranthene ND 20 ND 16
Benzo(k)fluoranthene ND 20 ND : 16
Benzo(a)pyrene ND 20 ND 16
Indeno(1,2,3-cd)pyrene , ND 20 ND 16
Dibenzo(a,h)anthracene ND 20 ND 16
Benzo(ghi)perylene ND 20 ND 16
2-Methyinaphthalene ND 20 ND .16
Total phthalates: 210 10 180 8.2
Total PAHs: 120 20 100 16

ND = None Detected

LD el A
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ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers‘
Humboldt Maintenance Dredge Sediments
T-10774

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270
#9/Kg (ppb)

C-36

MATERIAL:
IDENTIFICATION:
EXTRACTION DATE:
DATE COMPLETED:
TOXSCAN NUMBER:
REPORT: ‘

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 13, 1994
April 29, 1994

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

Sample ID: HUM94SEDO0006

Site ID: SAM-1D
Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fiuoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methyinaphthalene

Total phthaiates:
Total PAHSs:

ND = None Detected

Dry Wt
Sample
Value

ND
ND
ND
ND
ND
ND
21

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

130
21

Dry Wt. Wet Wt
Detection Sample
Limit Value
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 17
25 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
10 100
- 20 17

PN

16
16
16
16
16
16
16
20
16
16
16
16
16
16
16
16

16

8.1

- Wet Wt.
Detection
Limit

16

Laboratory Diredtor
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ToxScan, Inc. o San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-37

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: April 29, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sampie ID: HUM84SEDOCQ7 Dry Wt Dry Wt. Wet Wt. Wet Wi,
Site 1D: SAM-6C Sample Detection Sampie Detection
Analyte Vaiue Limit Value Limit
Naphthalene ND 20 ND 16
Acenaphthylene ND 20 ND 16
Acenaphthene ND 20 ND 16
Fluorene . ND 20 ND 16
Phenanthrene ND 20 ND 16 .
Anthracene ND 20 ND 16
Fluoranthene ND 20 ND 16
Pyrene 29 25 23 20
Benzo(a)anthracene ND 20 ND 16
Chrysene ND 20 ND 16
Benzo(b)fluoranthene ND 20 ND 16
Benzo(k)fluoranthene ND . 20 ND 16
Benzo(a)pyrene ND 20 ND 16
Indeno(1,2,3-cd)pyrene ND 20 ND : 16
Dibenzo(a,h)anthracene ND 20 ND - 16
Benzo(ghi)perylene ND 20 ND 16
2-Methyinaphthalene ND 20 ND 16 .
Total phthalates: 140 10 110 8.0
Total PAHSs: 29 20 23 16

ND = None Detected

Laboratory Directpr



ToxScan, Inc.

Environmental Chemist‘r'yy and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270
#9/Kg (ppb)

T-10774
C-38

MATERIAL: -
IDENTIFICATION:
EXTRACTION DATE:
DATE COMPLETED:
TOXSCAN NUMBER:
REPORT:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 13, 1994
April 29, 1994

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

Sample 1D: HUMS4SEDO0008

Site ID: SAM-6B
Analyte

Naphthalene

~ Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methyinaphthalene

Total phthalates:
Total PAHSs:

ND = None Detected

Dry Wt.
Sample
Vaiue

78
ND
ND
ND
ND
ND
39
56
ND

" ND
ND

ND
ND
ND
ND
ND
ND

160

170

Dry WL Wet Wit. Wet Wit.
Detection Sample Detection
Limit Value Limit
20 58 15
20 ND 15
20 ND 15
20 ND 15
20 ND 15
20 ND 15
20 29 16
25 42 19
20 ND 15
20 ND 15
20 ND 16
20 ND 15
20 ND 15
20 ND 15
20 ND 15
20 ND 16
20 ND 15
10 120 7.5
20 130 15

}(A)Q%n D Ol
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ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories =~ Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-39

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 28, 1994
TOXSCAN NUMBER: T-10774 ;
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D: HUM94SEDQ028 Dry Wt. Dry Wt. Wet Wt. Wet Wt.

Site ID: FL-7 Sample Detection Sample Detection
Analyte Value Limit Value Limit
Naphthalene 84 20 64 15
Acenaphthylene ND 20 ND 15
Acenaphthene ND 20 ND 15
Fluorene ND 20 ND 15
Phenanthrene 70 20 » 54 18
Anthracene ND 20 ND 16
Fluoranthene ND 20 ND 15
Pyrene 31 25 23 19
Benzo(a)anthracene ND 20 ND 15
Chrysene 38 20 29 15
Benzo(b)fluoranthene ND 20 ND 16
- Benzo(k)fluoranthene ND 20 ND - 15
Benzo(a)pyrene ND 20 ND ; 15
indeno(1,2,3-cd)pyrene ND 20 ND _ 16
Dibenzo(a,h)anthracene ND 20 ND 15
Benzo(ghi)perylene ND 20 ND 15
2-Methyinaphthalene 59 20 45 15
Total phthalates: 250 10 190 7.6
Total PAHs: v 280 20 220 15

ND = None Detected

X
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ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)

San Francisco Army Corps of Engineers

- Humboldt Maintenance Dredge Sediments

T-10774
C+40

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

Sediment samples received April 4-8, 1994
Humboldt Maintenance Dredge Sediments
April 14, 1994
April 30, 1994

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

Sample |D: HUM94SEDO009

Site ID: SAM-6A
Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methylnaphthalene

Total phthalates:
Total PAHs:

ND = None Detected

- Dry Wt.
Sample
Value

ND
ND
ND
ND
ND

ND

ND
30
ND
ND
ND
ND
ND
ND
ND
ND
ND

170
30

Dry Wt
Detection
Limit

20
20
20
20
20
20
20
25
20
20
20
20
20
20
20
20
20

10

20

RN AR

Laboratory Directd

Wet Wt.
Sample
Value

ND
ND
ND
ND
ND
ND
ND
23
ND
ND
ND
ND
ND
ND

ND

ND
ND

130
23

Wet Wt.
Detection
Limit

15
15
15
15
15
15
15
19
15
15
15
15
16
15

15

15
15

7.5
15

r%l:.{/ M L




ToxScan, Inc. ‘ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
’ C-41

Polynuclear Aromatlc Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: Aprit 14, 1994
DATE COMPLETED: April 30, 1984
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D: HUM94SEDQ010 Dry WL Dry WA Wet Wi Wet Wt.
Site ID::SAM-4(D) Sample Detection Sample Detection
Analyte Value Limit Value Limit
Naphthaiene ND 20 ND 16
Acenaphthylene ND 20 ND 16
Acenaphthene ND 20 ND 16
Fluorene ND 20 ND 16
Phenanthrene ND 20 ND 16
Anthracene ND 20 ND 16
Fluoranthene ND 20 ND 16
Pyrene ND 25 ND 20
Benzo(a)anthracene ND 20 ND 16
Chrysene : ND 20 ND 16
Benzo(b)fluoranthene ND 20 ND 16
Benzo(k)fluoranthene ND : 20 ND 16
Benzo(a)pyrene ND 20 ND 16
Indeno(1,2,3-cd)pyrene ND 20 ND 16
Dibenzo(a,h)anthracene ND 20 ND 16
Benzo(ghi)perylene ND 20 ND 16
2-Methylnaphthaiene ND 20 ND 16
Total phthalates: 170 10 130 7.8
Total PAHSs: ND 20 ND 16

ND = None Detected

Do D Ougel)y
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ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engiheers
Humboldt Maintenance Dredge Sediments
‘ T-10774

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270
pg/Kg (ppb)

C-42

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

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 14, 1994
April 30, 1994

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

Sample ID: HUM94SED0011

Site ID: SAM-6 Comp.
Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methylnaphthalene

Total phthalates:
Total PAHSs;:

ND = None Detected

Dry Wt.
Sample
Value

43
ND
ND
ND
49
ND
30
36
ND
ND
ND
ND
ND
ND
ND
ND
ND

160
160

Dry Wt
Detection
Limit

20
20
20
20
20
20
20
25
20
20
20
20
20
20
20
20
20

10
20

Laboratory Direq

or

Wet Wt. Wet Wt.
Sample Detection
Value Limit
33 15
ND 15
ND 15
ND 15
38 15
ND 15
23 15
28 19
ND 15
ND 15
ND 15
ND 15
ND 15
ND 15
ND 15
ND 15
ND 15
120 8.0
120 15



ToxScan, Inc. San Francisco Army Corps of Engineers:

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-43

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#aiKg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 30, 1994
TOXSCAN NUMBER: T-10774
REPORT: , Quantitative chemical analysis is as foilows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDQ022 Dry Wt Dry Wt. Wet Wi, Wet Wt.
Site ID: EK-1 Sample Detection Sample Detection
Analyte Value Limit Value Limit
Naphthalene ND 20 ND 16
Acenaphthylene ND A 20 ND - 16,
Acenaphthene ND 20 ND 16
Fluorene - ND 20 ND 16
Phenanthrene ND 20 ND 16
Anthracene ND 20 ND 16
Fluoranthene ND 20 ND 16
Pyrene ND 25 ND 20
Benzo(a)anthracene ND 20 ND 16
Chrysene ND 20 ND 16 .
Benzo(b)fluoranthene ND 20 ND 16
Benzo(k)fluoranthene ND , 20 ND , 16
Benzo(a)pyrene ND 20 ND 16
Indeno(1,2,3-cd)pyrene- ND , 20 ND 16 .
Dibenzo(a,h)anthracene ND 20 ND 16.
Benzo(ghi)perylene ND 20 ND 16
2-Methyinaphthalene ND 20 ND 16
Total phthalates: 280 10 220 7.8
Total PAHs: ND 20 ND 16

ND = None Detected

Uaboratory Dlregctor




ToxScan, Inc.

Environmental Chemist'ry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)

San Francisco Army Corps of Engineérs :

- Humboldt Maintenance Dredge Sediments

T-10774

C-44

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

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 14, 1994
April 30, 1994

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

Sample ID: HUM84SED0023

Site ID: EK-2
Analyte

Naphthaiene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methyinaphthalene

Total phthalates:
Total PAHSs:

ND = None Detected

* Detection Limit raised due to matrix interference.

Dry Wt
Sample
Value

29
ND
ND
ND
56

ND
ND
71

ND
34
69
ND
ND
ND
ND
ND
ND

180
260

Dry Wt
Detection
Limit

20
20
20
20
20
20
100
26
20
20
20
20
20
20
20
20
20

10
20

Wet Wt.
Sample
Value

22
ND
ND
ND
43
ND
ND
54
ND
26
52
ND
ND
ND
ND
ND
ND

140
200

15

15

15

16

15
15
76
19
15
15
15
15
15
15
15
15
15

7.6

15

Wet WL
Detection
Limit

Laboratory Diretor ~
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ToxScan, Inc. : ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
: C-45

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

- #9lKg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 30, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysus is as follows, expressed as mlcrograms

per kilogram {parts per billion):

Sample ID: HUM94SEDO0024 Dry Wt Dry Wt Wet Wt. Wet Wt.
Site ID: EK-3 Sample Detection Sample Detection
‘Analyte Value Limit Value Limit
Naphthalene 54 20 40 16
Acenaphthylene ND 20 ND 15
Acenaphthene : ND 20 ND 15
Fluorene ND 20 ND 15
Phenanthrene 59 20 44 15
Anthracene ND 20 ND 15
Fluoranthene ND 20 ‘ ND 15
Pyrene 42 25 31 19
Benzo(a)anthracene ND 20 ND . 156
Chrysene ND 20 ND 15,
Benzo(b)fluoranthene 28 20 21 15
Benzo(k)fluoranthene ‘ ND 20 ND 15
Benzo(a)pyrene ND 20 ND 15
Indeno(1,2,3-cd)pyrene ND 20 ND 15
Dibenzo(a,h)anthracene ND _ 20 ND : 15
Benzo(ghi)perylene ND 20 ND 15
2-Methyinaphthalene 44 20 32 15
Total phthalates: 180 10 130 7.4
Total PAHSs: 230 20 170 16

ND = None Detected

Laboratory Director

RNV &wm@



ToxScan, Inc. ' " San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-46

Polynuclear Aromatic Hydrocarbons (PAHSs) and Phthalate Esters
EPA Method 8270

£9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 30, 1994
TOXSCAN NUMBER: T-10774 :
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D: HUM94SED0025 Dry Wt Dry Wt. Wet Wi. Wet Wt.
Site ID: EK-4 Sample Detection Sample Detection
Anaiyte Value Limit Value Limit
Naphthalene 69 20 43 13
Acenaphthylene ND ‘ 20 ND 13
Acenaphthene ND 20 ND 13
Fluorene : 53 20 33 13
Phenanthrene 160 20 100 13
Anthracene ND 20 ND 13
Fluoranthene 71 20 45 13
Pyrene 92 25 58 16
Benzo(a)anthracene ND 20 ND 13
Chrysene 54 ‘ 20 34 13
Benzo(b)fluoranthene 58 20 37 13
Benzo(k)fluoranthene ND 20 ND 13
Benzo(a)pyrene 41 20 26 13
indeno(1,2,3-cd)pyrene ND 20 ND 13
Dibenzo(a,h)anthracene ND 20 ND 13
Benzo(ghi)perylene ND 20 ND 13
2-Methyinaphthalene 76 .20 48 ~13
Total phthalates: 200 , 10 130 6.3
Total PAHSs: 670 20 420 13

ND = None Detected

¢ \
Lgboratory Direc%r ] \‘»’L



ToxScan, Inc. B San Francisco Army Corps of Engineers

Environmental Chemistry and Bloassay Laboratories - Humboldt Malntenance Dredge Sediments.
Tel: 408/724-4522 FAX: 408/724-3188 , T-10774
Cc-47

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA: Method 8270

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: ‘Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: April 30, 1994
TOXSCAN NUMBER: T-10774
REPORT: - Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D: HUMS4SEDOQ026 Dry Wt. Dry Wt ‘Wet Wt Wet Wit.
Site ID: EK-Comp.. Sample Detection Sample Detection
Analyte » Value Limit Value Limit
Naphthalene 37 20 28 15
Acenaphthylene ND 20 ND 15
Acenaphthene ND .20 ND 15
Fiuorene ND 20 ND 16
Phenanthrene - ND 20 ND 15
Anthracene ND 20 ND 156
Fluoranthene 39 20 30 15
Pyrene 47 25 36 19
Benzo(a)anthracene ND 20 ND : 16
Chrysene ND 20 ND 15
Benzo(b)fluoranthene . ND 20 ND 15
Benzo(k)fluoranthene : ND : 20 ND 15
Benzo(a)pyrene ND 20 ND 16
Indeno(1,2,3-cd)pyrene ND 20 ND 15
Dibenzo(a,h)anthracene ND 20 ND 15
Benzo(ghi)perylene ND - 20 ND 16
2-Methyinaphthaiene 41 20 , 31 15
Total phthalates: 160 _ 10 120 8.0
Total PAHSs: 160 20 . 130 15

ND = None Detected

e D Ounge 85 )

Ldboratory Direktor
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ToxScan, Inc.

Environmental Chemistry and Bloassay Laboratories

Tel: 408/724-4522 FAX: 408/724-3188

Polynuclear Aromatic Hydrocarbons - (PAHs) and Phthalate Esters

EPA Method 8270
#9/Kg (ppb)

San Francisco Army Corps of Engineers

Humboidt Maintenance Dredge Sediments

T-10774
C-48

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

Sediment samples received. April 4-6, 1994
Humboldt Maintenance Dredge Sediments

April 14, 1994
April 30, 1994
T-10774

Quantitative chemical analysis is as follows, expressed as mncrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDQ027
Site:1D: FL-8
Anaiyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene _
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methylnaphthalene

Total phthalates:
Total PAHSs:

ND = None Detected

Dry Wt. Dry WL Wet Wt
Sample Detection Sample
Value Limit Value
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND
34 20 26
33 25 25
ND 20 ND
20 20 16
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND
180 10 140
90 20 70

Wet Wt

' Detection

Limit

16
15
15
15
15
15
15
19
15
15
15
15
15
15
15
15
15

7.7
15

Wil 0. Gy L

Maboratory Diredtor

/e



ToxScan, Inc. o San Francisco Army Corps of Engineers

Environmental Chemistry and Bloassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-49

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 14, 1994
DATE COMPLETED: ~ April 30, 1994
TOXSCAN NUMBER: - T-10774
REPORT: : Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SED0029 Dry Wt Dry Wt. Wet Wit. Wet Wt.

Site ID: FL-6 Sample - Detection Sample Detection
Analyte Value Limit Value Limit
Naphthalene 33 20 23 14
Acenaphthylene ND 20 ND 14
Acenaphthene ND 20 ND 14
Fluorene ND 20 ND 14
Phenanthrene ND 20 ND 14
Anthracene ND , 20 ND 14
Fluoranthene 47 20 32 14
Pyrene 52 25 36 17
Benzo(a)anthracene ND 20 ND 14
Chrysene ND 20 ND 14
Benzo(b)fluoranthene ND 20 ND 14
Benzo(k)fluoranthene ND 20 ND ‘ 14
Benzo(a)pyrene ND 20 ND 14
Indeno(1,2,3-cd)pyrene ND 20 ND 14
Dibenzo(a,h)anthracene ‘ ND 20 ND 14
Benzo(ghi)perylene ND 20 ND 14
2-Methyinaphthalene 38 20 26 14
Total phthalates: 190 10 130 6.9
Total PAHSs: 170 20 120 14

ND = None Detected

RN @Mx

Laboratory Diredtor



ToxScan, Inc.

Environmental Chemistry and Bloassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers

Polynuciear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

EPA Method 8270
#9/Kg (ppb)

 Humboldt Maintenance Dredge Sediments

T-10774

C-50

MATERIAL:
IDENTIFICATION:
EXTRACTION DATE:
DATE COMPLETED:
TOXSCAN NUMBER:
REPORT: ’

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
April 14, 1994
April 30, 1994

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

Sampie |D: HUMS4SEDO0030

Site ID: FL-5
Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene
2-Methylinaphthalene

Total phthalates:
Total PAHS:

ND = None Detected

Dry Wt
Sample
Value

28
ND
ND
ND
ND
ND
ND
ND
ND
33
ND
ND
ND
ND
ND
ND
42

130
100

Dry Wt Wet Wt. -

Detection Sample

- Limit Value
20 21
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
25 ND
20 ND
20 25
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 31
10 99
20 80

Wet Wit.

Detection

Limit

15
15
15
15
15
15
15
19
15
15
15
- 156
15
15
15
15
15

7.4
15

Qpryeo )

&boratory Dir

ictor

A



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bloassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-51

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: May 1, 1994 ,
DATE COMPLETED: May 6, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemicai analysis is as follows, expressed as mrcrograms

per kilogram (parts per billion):

Sample 1D: HUM94SED0042 Dry Wt Dry Wt Wet Wt Wet Wt.
Site ID: REF COMPOSITE Sample Detection Sample Detection
Anaiyte Value Limit Vaiue Limit
Naphthalene ND 20 ND 15
Acenaphthylene ND 20 ND 15
Acenaphthene ND ‘ 20 ND 15
Fluorene ND 20 ND 15
Phenanthrene 58 20 42 15
Anthracene ND , 20 ND 15
Fluoranthene ND - 20 ND 16
Pyrene ND 25 ND 18
Benzo(a)anthracene ND 20 ND 15
Chrysene ND 20 ND 16
Benzo(b)fluoranthene ND 20 ND 156
Benzo(k)fluoranthene ND | 20 ND 15
Benzo(a)pyrene ND 20 ND 15
Indeno(1,2,3-cd)pyrene ND 20 ND 15
Dibenzo(a,h)anthracene ND 20 ND .15
Benzo(ghi)perylene ND 20 ND 15
2-Methyinaphthalene 40 20 29 15
Total phthalates: 1200 10 910 7.0
Total PAHSs: 100 20 70 15

ND = None Detected

Latloratory Directdr
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ToxScan, Inc.

Environmental Chemistry and Bloassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

EPA Method 8270

#g/Kg (ppb)

T-10774
C-52

MATERIAL:
IDENTIFICATION:
EXTRACTION DATE:
DATE COMPLETED:
TOXSCAN NUMBER:
REPORT: -

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments

May 5, 1994
May 10, 1994
T-10774

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

Site ID: HOME SED
Analyte

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)peryiene
2-Methyinaphthalene

Total phthalates:
Total PAHs:

ND = None Detected

Dry Wt.
Sample
" Value

ND
ND
ND
ND
25
ND
24
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

96
50

Dry Wt Wet WL
Detection Sample
Limit Value

20 ND
20 ND
20 ND
20 ND
20 21

20 ND
20 20
25 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
20 ND
10 77
20 40

Wet Wt.
Detection
Limit

16
16
16
16
16
16
16
20
16
16
16
16
16
16
16
16
16

8.1
16

?bAQA ﬂ QU\I(\O/CE\»/

Laboratory Director /



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
. Tel: 408/724-4522 FAX: 408/724-3188 T-10774
' C-53

Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270

#9/Kg (ppb)
MATERIAL. Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: June 21, 1994 ’
DATE COMPLETED: June 23, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUMS4SEDQ018 Dry Wt. Dry Wt. Wet Wt. Wet Wt.
Site ID: NB-4 Rep 1 Sample Detection Sample Detection
Anaiyte ‘ » Value Limit Value Limit
Naphthalene ND 20 ND 15
Acenaphthylene ND 20 ND 15
Acenaphthene ND 20 ND 15
Fluorene ND 20 ND 16
Phenanthrene ) 34 20 25 15
Anthracene ND 20 ND 15
Fluoranthene ND 20 ND 16
Pyrene . ND 20 ND 15
Benzo(a)anthracene ND . 20 ND 16
Chrysene ND 20 ND 15
Benzo(b)fluoranthene ND , 20 ND 15
Benzo(k)fluoranthene ND 20 ND 15
Benzo(a)pyrene ND 20 ND 16
Indeno(1,2,3-cd)pyrene ND 20 ND 18
Dibenzo(a,h)anthracene ND 20 ND 15
Benzo(ghi)perylene ND 20 ND 15
2-Methylnaphthalene 27 20 20 18
Total phthalates: 230 10 170 7.4

Total PAHs: 60 20 50 15

ND = None Detected




ToxScan, Inc. , : San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
- Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-54

Chiorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: May 20-21, 1994
TOXSCAN NUMBER: T-10774 . o
REPORT: ' Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SED0001 Dry Wt. Dry Wt. Wet Wt Wet Wi,
Site ID: SAM-7D Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin : ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ' ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chiordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosuifan [i ND 0.5 ND 04
Endosulfan suifate ND 10 ND 8.0
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide - ND 10 ND 8.0
Toxaphene ND 30 ND 24
PCBs: _

PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - - ND 20 ND 16

ND = None detected % @ W

{aboratory Director




ToxScan, Inc. ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
‘ C-55

Chiorinated Pesticides
EPA Method 8080

#g/Kg (ppb)
MATERIAL: ‘Sediment samples received April 4-6, 1994
IDENTIFICATION: * Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: May 20-21, 1994
TOXSCAN NUMBER: T-10774 : X
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDQ0002 Dry Wt. Dry Wt. Wet Wit. Wet Wit.
Site ID: SAM-5D Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ND 0.5 ND - 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND - 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chiordane ‘ ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosuifan I ND 0.5 ND 0.4
Endosulfan suifate ND 10 ND 8.0
Endrin ND 0.5 ND 0.4
Heptachior ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.0
Toxaphene ND 30 ND 24
PCBs: T
PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND ‘ 20 ND 16
TOTAL PCBs i ND 20 ND 16

ND = None detected @ o ,Q W

{aboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-56

Chlorinated Pesticides
EPA Method 8080

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-8, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: May 20-21, 1994
TOXSCAN NUMBER: T-10774 :
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sampie ID: HUM94SEDOOG3 Dry Wt Dry Wit. Wet Wt Wet Wt
Site 1D: SAM-4D Sample . Detection Sample Detection
Analyte : Value : Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 08
beta-BHC ND 1.0 ND 0.8
deita-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chiordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE : ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieidrin , ND 0.5 ND 04
Endosulfan | ND 2.0 ND 1.6
Endosuifan 1i ND 0.5 ND 0.4
Endosulfan sulfate \ ND 10 ND 7.8
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 7.8
Toxaphene ND 30 ND 23
PCBs: _

PCB 1242 ND 20 . ND 16
PCB 1248 , ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected % & W

"Laboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories ‘Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-57

Chlorinated Pesticides
EPA Method 8080

H#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: May 20-21, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDOQO04 Dry Wt. Dry Wt. Wet W. Wet Wt
Site ID: SAM-3D Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ND 0.5 ND 0.4
aipha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
deita-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,.4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosuifan | ND 2.0 ND 1.5
Endosulfan || ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 7.5
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachior epoxide ND 10 ND 7.5
Toxaphene ‘ ND 30 ND - 23
PCBs: ,

PCB 1242 ND 20 ND 15
PCB 1248 ND 20 ND 15
PCB 1254 ND - 20 ND 15
PCB 1260 ND 20 ND 15
TOTAL PCBs ) ND 20 ND 15

ND = None detected J%Q(,ﬂ /@ .

' Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ' T-10774
' C-58

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994 -
DATE COMPLETED: May 20-21, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D: HUM94SEDO0005 Dry Wt. Dry Wt Wet Wt. Wet W,
Site ID: SAM-2D Sample Detection Sample Detection
Analyte Vaiue Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC : ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND - 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosuifan 1 ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 8.2
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.2
Toxaphene ND 30 ND 25
PCBs: -

PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ) ND 20 ND 16
TOTAL PCBs ND 20 ND 16

ND = None detected 6 % - /& Q iZ

laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
- Tel: 408/724-4522 FAX: 408/724-3188 -T-10774
C-59

Chlorinated Pesticides -
EPA Method 8080

#9/Kg (ppb)
MATERIAL: i Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994 :
DATE COMPLETED: May 20-21, 1994
TOXSCAN NUMBER: T-10774 '
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUMS4SEDOQOO6 Dry Wt. Dry Wt. Wet WL, Wet Wt.
Site ID: SAM-1D Sample Detection Sample Detection
Analyte Vaiue Limit Value - _Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND - 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC , ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND - 0.8
gamma-Chlordane ND 1.0 ND "~ 0.8
4,4-pDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ' ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosuifan | ‘ ND 2.0 ND 1.6
Endosuifan il ’ ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 8.1
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.1
Toxaphene ND 30 ND 24

g PCBs: ’ '

PCB 1242 ND 20 ND 16
PCB 1248 : ND 20 ND 16

i PCB 1254 - ND : 20 ND 16

¢ PCB 1260 ND 20 ND 16
TOTAL PCBs -’ ’ ND 20 ND 16

ND = None detected ' @ 2 9 . @ :2 Q
: Laboratory Director




ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)

T-10774
C-60

MATERIAL:
IDENTIFICATION:
EXTRACTION DATE:
DATE COMPLETED.:
TOXSCAN NUMBER:
REPORT: ‘

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments

April 13, 1994
May 20-21, 1994
T-10774

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

Sample ID: HUM94SEDO0007
Site |D: SAM-6C

Anaiyte

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 1l
Endosuifan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260

- TOTAL PCBs

ND = None detected

Dry Wt
Sample
Value

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

ND
ND
ND
ND
- ND
ND

ND
ND
ND
ND
ND

Dry WL Wet Wit.
Detection Sample
Limit Vaiue
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 ND

Ao R 6,

Wet Wi,
Detection
Limit

0.4
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.4
1.6

0.4
8.0
0.4
0.4
8.0

24

16
16
16
16
16

P i

LSboratory Director



ToxScan, Inc. : San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
‘ C-61

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: "Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: May 20-21, 1994
TOXSCAN NUMBER: T-10774 :
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D;: HUM94SEDO0O8 Dry Wit. Dry Wt. Wet Wt. Wet WL
Site ID: SAM-6B Sample Detection Sample Detection
Analyte Vaiue Limit Value Limit
Aldrin ND 0.5 ND 0.4
aipha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8 -
deita-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ' ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4'-DDD ND 1.0 ND 0.8
4 4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND : 0.4
Endosuifan | ND 2.0 ND 1.5
Endosulfan Il ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 7.5
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachior epoxide ND 10 ND 7.5
Toxaphene ND 30 ND 23
PCBs: :

PCB 1242 ND 20 ND 15
PCB 1248 ND 20 ND 15
PCB 1254 ND 20 ND 15
PCB 1260 i ND 20 ND 15

TOTAL PCBs ND 20 ND 15

ND = None detected ., o
‘ Léboratory Director



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

Tel: 408/724-4522 FAX: 408/724-3188

-

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments
T-10774

Chlorinated Pesticides
EPA Method 8080

wg/Kg (ppb)

C-62

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

Sediment samples received Aprii 4-6, 1994

Humboldt Maintenance Dredge Sediments

April 15, 1994
May 9, 1994
T-10774

Quantitative chemical analysis is
per kilogram (parts per billion):.

as follows, expressed as micrograms

Sample ID: HUM94SEDO0009
Site ID: SAM-6A

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 1
Endosulfan suifate
Endrin

Heptachlor
Heptachior epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260

TOTAL PCBs

ND = None detected

Dry Wt
Sample
Value

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

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

NO 2 wdcdedcd A a O

Dry Wt.
Detection
Limit

cCwmoooocococooowm

W2 OO0
OO NN, Owm

20
20
20
20
20

Wet Wt.
Sample
Value

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

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

0.4
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.4
1.5

0.4
7.5
0.4
0.4

7.5

23

15
15
15
15
15

Wet Wt.
Detection
Limit

{Laboratory Director




ToxScan, Inc. ‘ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratones ~ Humboldt Maintenance Dredge Sediments
~ Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-63

Chlorinated Pesticides
EPA Method 8080

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 9, 1994
TOXSCAN NUMBER: T-10774 B
REPORT: Quantitative chemicai analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D: HUM94SED0010 Dry Wt. Dry Wt. Wet Wt Wet Wt.
Site 1D: SAM-4(D) ~ Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ' ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC : ND 1.0 ND 0.8
delta-BHC “ ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
) alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD . ND 1.0 ND 0.8
4, 4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin s ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosulfan Il ND 0.5 ND 0.4
Endosulfan sulfate : ND 10 ND 7.8
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 7.8
Toxaphene ND 30 ND 23
PCBs:
PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND © 16
PCB 1254 ~ ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - - . ND 20 " ND 16

i ND = None detected @ - Z 2
. - | Laboratory Director




ToxScan, Inc. ~ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
: C-64

Chlorinated Pesticides
EPA Method 8080

#a/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994 ’
DATE COMPLETED: May 9, 1994
TOXSCAN NUMBER: T-10774 _
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUMS4SEDOQ011 Dry Wt. Dry Wt Wet Wt . Wet WL
Site 1D; SAM-6 Comp. Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ND 0.5 ND -0.4
alpha-BHC o ND 1.0 ND 0.8
beta-BHC ‘ ND 1.0 ND 0.8
deita-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 -ND 0.8
aipha-Chlordane ND 1.0 ND 0.8 ..
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ' ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.5
Endosuifan i ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 7.7
Endrin ND 0.5 ND 0.4
Heptachior ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 7.7
Toxaphene ND 30 ND 23
PCBs: _

PCB 1242 : ND 20 ND 15
PCB 1248 ' . ND 20 ND 15
PCB 1254 ND 20 ND 15
PCB 1260 ND 20 ND 15
TOTAL PCBs - - ND 20 ND 15

ND = None detected gz ) . C Q ‘
o Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
‘ C-65

Chiorinated Pesticides
EPA Method 8080

#g/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1924
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 10, 1994
TOXSCAN NUMBER: T-10774
REPORT: ‘ Quantitative chemical analysis is as foilows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUMS4SED0022 Dry Wt. Dry Wt. Wet WL, Wet Wt.
Site ID: EK1 Sample Detection Sampie Detection
Analyte Value Limit Vaiue Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chiordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosuifan | ND 2.0 ND 1.6
Endosuifan i ND 0.5 ND 0.4
Endosuifan sulfate ND 10 ND 7.8
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachior epoxide ND 10 ND 7.8
Toxaphene ND 30 ND 23
PCBs: _

PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ' ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected % - @ 2 ; E
: L

aboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-66

Chiorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 10, 1994
TOXSCAN NUMBER: ‘ T-10774
REPORT: Quantitative chemicai analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDO0023 Dry Wt Dry Wt Wet Wt Wet Wt
Site ID: EK-2 Sample Detection Sample Detection
Analyte Value - Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
deita-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND ’ 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosuifan | ND 2.0 ND 1.6
Endosuifan |l ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 8.0
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.0
Toxaphene ND 30 ND 24
PCBs: ' _

PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected @Z - ;@_ 2
| aboratory Director



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers

Chiorinated Pesticides

EPA Method 8080
#9/Kg (ppb)

Humboldt Maintenance Dredge Sediments

T-10774
C-67

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

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments

April 15, 1994
May 10, 1994
T-10774

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

Sample ID: HUMS4SED(0024
Site ID: EK-3
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
Endosulfan suifate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260

TOTAL PCBs

ND = None detected

Dry Wt. Dry Wt Wet Wt
Sample Detection Sample
Value Limit Value
ND 0.5 ND
ND 1.0 ND
ND 1.0 ND
ND 1.0 ND
ND 1.0 ND
ND 1.0 ND
ND 1.0 ND
ND 1.0 ND
ND 1.0 ND
ND 1.0 ND
ND 0.5 ND
ND 2.0 ND
ND 0.5 ND
ND 10 ND
ND 0.5 ND
ND 0.5 ND
ND 10 ND
ND 30 ND
ND 20 ND
ND 20 ND
ND 20 ND
ND 20 ND

- ND 20 ND

Wet Wt.
Detection
Limit

0.4
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.4

16

04

8.0
0.4
0.4
8.0
24

16
16
16
16
16

gaboratory Director



ToxScan, Inc. - , San Francisco Army Corps of Engineers

Environmental Chemistry and Bloassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-68

Chiorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL.: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 10, 1994
TOXSCAN NUMBER: T-10774 .
REPORT: : Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D: HUM94SEDO0025 Dry Wt Dry Wt. Wet Wt Wet Wt
Site ID: EK-4 Sample Detection Sample Detection
Analyte : Value Limit Value Limit
Aldrin ND 0.5 ND ' 0.4
alpha-BHC : ‘ ND 1.0 ND 0.8
beta-BHC ‘ ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chiordane , ND 1.0 ND - 0.8 -
4,4-DDD ND 1.0 ND 0.8
4,4'-DDE ND 1.0 ND 0.8
4.4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosuifan 1 ND 0.5 ND 0.4
Endosuifan suifate ND 10 ND 7.8
Endrin ND 0.5 ND 0.4
Heptachlor : ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 7.8
Toxaphene ND 30 ND 23
PCBs: '

PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 . ND 20 "ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected ’ Q o g 2
. | aboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-69

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: ' Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 10, 1994
TOXSCAN NUMBER: T-10774
REPORT: : Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per biilion):

Sample ID: HUM94SEDQ026 Dry Wt. Dry Wt. Wet Wt. Wet Wt.
Site ID: EK-Comp. Sample Detection Sample Detection
Analyte Vaiue Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ' ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chiordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ; ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | : ND 2.0 ND 1.5
Endosulfan 1 ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND ; 7.5
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 7.5
Toxaphene ND 30 ND 23
PCBs:

PCB 1242 ND 20 ND 15
PCB 1248 : ND 20 ND 15
PCB 1254 ND 20 ND 15
PCB 1260 . ND 20 ND 15
TOTAL PCBs - - ND , 20 ND 15

ND = None detected /p . /@ ;
‘ . , - Liaboratory Di?ectbr



ToxScan, Inc. i San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-70

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 10, 1994
TOXSCAN NUMBER: T-10774

REPORT: Quantitative chemical analysis is as foilows, expressed as micrograms
per kilogram (parts per billion): :

Sample ID: HUMG4SED0027 Dry Wt. Dry Wt. Wet Wt. Wet Wt.

Site ID: FL-8 Sample Detection Sample Detection
Analyte , Value Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND - 0.8
alpha-Chiordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4.4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin : ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosuifan I ND 0.5 ND 04 -
Endosulfan sulfate ND 10 ND 82
Endrin ND 0.5 ND 0.4
Heptachior ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.2
Toxaphene ~ ND 30 ND 25
PCBs:

PCB 1242 ND - 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND ‘ 20 ND 16
PCB 1260 : ' ND 20 ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected E!g ) . Q 2 ‘

Laboratory Director



ToxScan, Inc. : San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-71

Chlorinated, Pesticides
EPA Method 8080

#g/Kg (ppb)
MATERIAL: . Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 10, 1994
TOXSCAN NUMBER: T-10774 : . :
REPORT: S Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SED0028 Dry Wt. Dry Wt. Wet Wt. Wet Wt.

Site ID: FL-7 Sampie Detection Sample Detection
Anaiyte Value Limit Value Limit
Aldrin ND 0.5 ND 0.4
aipha-BHC ND 1.0 ND 0.8
beta-BHC ‘ ' ND 1.0 ND 0.8
delta-BHC ‘ ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4.4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ] ND 1.0 ND 0.8 .
Dieldrin ND 0.5 ND 0.4
Endosuifan | ND 2.0 ND 1.6
Endosuifan Il ND 0.5 ND 0.4
Endosuifan suifate ND 10 ND 8.1
Endrin ND 0.5 ND 0.4
Heptachior ND 0.5 ND 0.4
Heptachior epoxide ND 10 ND 8.1
Toxaphene ND 30 ND 24
PCBs:
: PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
i PCB 1260 ~ ND , 20 ND 16
TOTAL PCBs - ND 20 ND . 16

ND = None detected -,

aboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories ‘Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774.
: C-72

Chiorinated Pesticides
EPA Method 8080

#g/Kg (ppb)
MATERIAL: - Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 19, 1994
TOXSCAN NUMBER: - T-10774 ;
REPORT: “Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDOQ029 Dry Wt. Dry Wt Wet Wt. Wet Wt.
Site ID: FL-6 Sampie Detection Sample Detection
Analyte . Value Limit Value Limit
Aldrin ' ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
deita-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND : 0.8
aipha-Chlordane : ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND ‘0.8
4,4-DDD ND 1.0 ND 0.8
4,4'-DDE ~ ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin - ND 0.5 ND 0.4
Endosuifan | ND 2.0 ND 1.6
Endosulfan 1 ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 8.0
Endrin ND 0.5 ND 0.4
Heptachior ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.0
Toxaphene ND 30 ND 24
PCBs:

PCB 1242 ‘ ND : 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND ‘ 20 ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected v&_&@ ,(Q W

‘Laboratory Diréctor




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 » T-10774
C-73

Chlorinated Pesticides
EPA Method 8080

pg/Kg (ppb)
MATERIAL: - Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994 .
DATE COMPLETED: May 19, 1994
TOXSCAN NUMBER: T-10774 :
REPORT: - Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SEDO0030 Dry Wt. Dry Wt Wet Wt Wet WL
Site ID: FL-5 Sample Detection Sample Detection
Analyte Value Limit Value Limit
" Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chiordane ND 1.0 ND 0.8
4 4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.5
Endosulfan 1l ND 0.5 ND 0.4
Endosulfan suifate ' ND 10 ND 7.5
Endrin ND 0.5 ND 04
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 7.5
Toxaphene ND 30 ND 23
PCBs: .
PCB 1242 , ND 20 ND 15
PCB 1248 ND 20 ND 15
PCB 1254 ND 20 ND 15
1 PCB 1260 ND 20 ND ' 16
TOTAL PCBs - - ND 20 ND 15.

ND = None detected @2 - . ,Q\ 3 . z

L'aboratory Diréctor




ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers |
‘Humboldt Maintenance Dredge Sediments
T-10774

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)

C-74

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

Sediment samples received April 4-6, 1994

Humboldt Maintenance D

April 15, 1994
May 19, 1994
T-10774

redge Sediments

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

Sample ID: HUM94SEDO0031
Site ID: FL-3
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 i
Endosulfan sulfate
Endrin

Heptachior
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260

TOTAL PCBs

ND = None detected

Dry Wt.
Sample
Value

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

ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
- ND

Dry WL,
Detection
Limit

NO - A a.masaaao
O OOOCOO0OODOOOMm

e
g O m

w =
[ @)

20
20
20
20
20

Wet Wt.
Sample
Vaiue

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

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

0.4
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

Wet WL
Detection
Limit

04

1.5

0.4
7.5
0.4
0.4
7.5
23

15
15

15

15
15

V" Laboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bloassay Laboratories Humboldt Maintenance Dredge Sediments
. Tel: 408/724-4522 FAX: 408/724-3188 T-10774

C-75

Chlorinated Pesticides
EPA Method 8080

wa/Kg (ppb)
MATERIAL: _ Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: Aprit 15, 1994
DATE COMPLETED: May 19, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative. chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUM94SED0033 Dry Wt. Dry Wt. Wet Wit. Wet Wt.
Site |D: FL-4 Sample Detection Sample Detection
Analyte : , Value Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND - 1.0 ND 08
beta-BHC ND 1.0 ND 0.8
delta-BHC. ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ‘ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4'-DDD ND 1.0 ND 0.8
4,4'-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | , ' ND 2.0 ND 1.6
Endosulfan il ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 8.0
Endrin ND 0.5 ND 0.4

Heptachlor ND 0.5 ND 0.4

: Heptachlor epoxide ND 10 ND 8.0
Toxaphene ND 30 ND 24
PCBs: , ‘

PCB 1242 ND 20 ND 16

PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs = - ND 20 ND 16

ND = None detected Eié) 2 . @ Q i
o aboratory Director




ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

T-10774

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)

C-76

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

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments

April 15, 1994
May 19, 1994
T-10774

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

Sample ID: HUM94SEDO0034
Site ID: FL-1
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

Dry Wt
Sample
Vaiue

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

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
- ND

Dry Wt. Wet Wt.
Detection Sample
Limit Value
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 ND

0.4
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

0.8 -

0.4
1.6

0.4
7.8
0.4
0.4
7.8
23

16
16
16
16
16

Wet WL
Detection
Limit

ARoio A Coperte

‘Laboratory Director



ToxScan, Inc. S San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
c-77

Chlorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 19, 1994
TOXSCAN NUMBER: T-10774
REPORT: : Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion);

Sample ID: HUMS4SEDQ035 Dry Wt Dry Wt Wet Wt. Wet Wi.
Site ID: FL-2 Sample Detection Sample Detection
Analyte Value Limit Vaiue Limit
Aldrin ND 0.5 ND 0.4
aipha-BHC ~ ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chiordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4'-DDD ‘ ND 1.0 ND 0.8
4 4-DDE ND 1.0 ND 0.8
x 4,4-DDT ND 1.0 ND - 0.8
Dieldrin ND 0.5 ND 04
Endosulfan | ND 2.0 ND 1.5
Endosulfan 1| ND 0.5 ND 0.4
Endosulfan suifate ND 10 ND 7.5
Endrin ND 0.5 ND 0.4
Heptachior ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 7.5
Toxaphene ND 30 ND 23
PCBs: :
PCB 1242 ND , 20 ND 15
PCB 1248 ND 20 ND 15
PCB 1254 ND 20 ND 15
PCB 1260 ND 20 ND 15
TOTAL PCBs - - ND 20 ND 16

aboratory Director

: ND = None detected g - ,




ToxScan, Inc. ‘ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 : T-10774
' C-78°

Chlorinated Pesticides
EPA Method 8080

#alKg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
DATE COMPLETED: May 19, 1994
TOXSCAN NUMBER: T-10774
REPORT: : Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample 1D;: HUM94SEDO0036 Dry Wt Dry Wi Wet Wt Wet Wt.
Site [D: FL-Comp. Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4'-DDD ND 1.0 ND 0.8
4,4'-DDE ND 1.0 ND 0.8
4,4-DDT . ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosulfan I ND 0.5 ND 0.4
Endosuifan sulfate ND 10 ND 8.2
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.2
Toxaphene ND 30 ND 25
PCBs: _ :

PCB 1242 ND 20 ND "~ 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected /pz 2 . /'Q Q JC:

{aboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories ~ Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
‘ : C-79

Chlorinated Pesticides
EPA Method 8080

wglKg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 15, 1994
i DATE COMPLETED: May 19, 1994
TOXSCAN NUMBER: T-10774
REPORT: - Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Sample ID: HUMS4SEDO0042 Dry Wt. Dry Wt. Wet Wt. Wet Wt.
Site ID; REF-Comp. . Sample Detection Sample Detection
Analyte Value Limit Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8

i alpha-Chlordane ND 1.0 ND 0.8

gamma-Chlordane ND 1.0 ND . 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND 0.8
4.4-DDT ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosuifan | , ND 2.0 ND 1.6
Endosulfan |l ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 8.1
Endrin. ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.1
Toxaphene ND 30 ND 24
PCBs: _
PCB 1242 ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - - ND 20 ND 16

ND = None detected ‘,Péz ,Q
Co o aboratory Director




ToxScan, Inc. ‘ ~ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-80

Chiorinated Pesticides
EPA Method 8080

#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: - Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: April 13, 1994
DATE COMPLETED: May 21, 1994
TOXSCAN NUMBER: T-10774 :
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms

per kilogram (parts per billion):

Dry Wt. Dry Wt Wet Wt. Wet Wt.
Site ID: HOME-SED Sample Detection Sample Detection
Analyte - : Value Limit . Value Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC _ ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4'-DDE ND 1.0 ND 0.8
4,4-DDT ND 1.0 ND 08 -
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND 1.6
Endosulfan I ND 0.5 ND 0.4
Endosulfan sulfate ND 10 ND 8.1
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND ‘0.4
Heptachlor epoxide ND 10 ND 8.1
Toxaphene ND 30 ND 24
PCBs: _
PCB 1242 ' ND 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 ' ND 20 ND 16
PCB 1260 ND 20 ND 16
TOTAL PCBs - ND 20 ND 16

ND = None detected @2 . ,{Q o

Faboratory Director



ToxScan, Inc. : o San Francisco Army Corps of Engihéers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-81

Chiorinated Pesticides
EPA Method 8080

H#9/Kg (ppb)
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
EXTRACTION DATE: June 21, 1994
DATE COMPLETED: June 23, 1994
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows, expressed as micrograms
per kilogram (parts per billion):

-
Sample 1D: HUM94SEDO0018 Dry Wt Dry Wt Wet Wt. Wet Wt
Site ID: NB-4 Rep 1 Sample Detection Sample Detection
Analyte Value Limit Value - _Limit
Aldrin ND 0.5 ND 0.4
alpha-BHC ND 1.0 ND 0.8
beta-BHC ND 1.0 ND 0.8
delta-BHC ND 1.0 ND 0.8
gamma-BHC (lindane) ND 1.0 ND 0.8
alpha-Chlordane ND 1.0 ND 0.8
gamma-Chlordane ND 1.0 ND 0.8
4,4-DDD ND 1.0 ND 0.8
4,4-DDE ND 1.0 ND : 0.8
4,4-DDT . ND 1.0 ND 0.8
Dieldrin ND 0.5 ND 0.4
Endosulfan | ND 2.0 ND- 1.6
Endosulfan |l ND 0.5 ND 0.4
Endosuifan sulfate ND 10 ND 8.0
Endrin ND 0.5 ND 0.4
Heptachlor ND 0.5 ND 0.4
Heptachlor epoxide ND 10 ND 8.0
Toxaphene ND 30 ND 24
PCBs: ,
PCB 1242 ND ' 20 ND 16
PCB 1248 ND 20 ND 16
PCB 1254 _ ND 20 ND 16
PCB 1260 ND 20 ' ND 16
TOTAL PCBs . ND 20 ND 16

ND = None detected v@)ﬂ_‘p /(Q 2 ‘

Laboratory Director



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981
(%)
SAM-7D

San Francisco Army Corps of Engineers
-Humboldt Maintenance Dredge Sediments
T-10774

c-82

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received April 4-6, 1994

Humboldt Maintenance Dredge Sediments

T-10774

Quantitative chemical analysis is as follows:

SIZE INTERVAL
Phi mm

<5 .>32
-4 32-16
-3 16-8

2 8-4
4 42
0 2-1

1 1-0.5
2 05-0.25
3 0.25-0.125

4 0.125-0.062
5 0.062-0.031
0.031-0.016

]

0.016-0.008
0.008-0.004
0.004-0.002
>9 < 0.002

O 00

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.20

0.30
12.95
10.80

0.17
0.04
0.03

0.00
0.09
0.01
0.28

total wt
24.9

% sand
98.23

INTERVAL %

0.0
0.0
0.0

0.0
0.0
0.8

1.2
52.1
43.4

0.7
0.2
0.1

0.0
0.4
0.0
1.1

coarse wt
24.4
% silt
0.65

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.8

2.0
54.1
97.5

98.2
08.4
98.5

98.5
98.9
98.9
100.0

fine wt
0.4

% clay
1.14

“Laboratory Director



ToxScan, Inc. , ; San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboidt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-83
Particle Size
Plumb, 1981
(%)
SAM-5D

MATERIAL.: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.13 0.5 0.5
1 1-0.5 1.52 5.9 6.4
2 0.5-0.25 18.60 72.5 78.9
3 0.25-0.125 5.05 19.7 ’ a98.6
4 0.125-0.062 0.11 04 99.0
5 0.062-0.031 0.04 0.1 99.2
6 0.031-0.016 0.00 0.0 99.2
7 - 0.016-0.008 0.00 0.0 99.2
8 0.008-0.004 0.03 0.1 99.3
9 0.004-0.002 0.00 0.0 99.3
>9 < 0.002 0.19 0.8 100.0
total wt coarse wt fine wt
25.7 25.4 0.2
% sand % silt % clay
99.05 0.25 0.79

faboratory Dir%tor



ToxScan, ,
Environmental Chemistry and Bioassay Laboratories

Inc.

San Francisco Army Corps of Engineers

Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981
(%)
SAM-3D

Humboldt Maintenance Dredge Sediments

T-10774

C-84

MATERIAL:

IDENTIFICATION:
TOXSCAN NUMBER:

REPORT:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
T-10774

Quantitative chemical analysis is as follows:

SIZE
Phi

<-5

4

-3

-1

1
2
3

(o) I4 ) R -

© o~

>9

INTERVAL
mm

- >32
32-16
16- 8

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 INTERVAL %

0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.09 0.4
0.57 2.6
6.41 29.4
5.12 23.4
0.61 2.8
189 8.6
1.75 8.0
1.20 55
1.05 4.8
0.75 3.4
2.41 11.0
total wt coarse wt
21.8 12.8
% sand % silt
58.62 26.91

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.4

3.0
32.4
55.8

58.6
67.3
75.2

80.7
856.5
89.0
100.0

fine wt
9.0

% clay

14.47

Ml £) . Opnt—

Ldboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ‘ T-10774
. C-85

Particle Size

Plumb, 1981
(%)
SAM-4D
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:
SIZE INTERVAL
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 00
& -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 0.13 . 0.5 0.5
1 1-05 0.22 0.9 1.4
; 2. 0.5-0.25 11.12 457 47.2
3 0.25-0.125 12.10 49.8 97.0
4 0.125-0.062 011 0.5 97.4
5 0.062-0.031 0.19 0.8 98.2
6 0.031-0.016 0.14 0.6 98.8
7 0.016-0.008 0.00 0.0 98.8
8 0.008-0.004 0.03 0.1 98.9
9 0.004-0.002 0.00 0.0 98.9
>9 < 0.002 0.28 1.2 100.0
3 total wt - coarse wt fine wt
24.3 23.7 0.6
% sand % silt % clay
97.41 1.52 1.18

- | AR Q. Canmen—

Laboratory Director



ToxScan, Inc. S San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
' C-86
Particle Size
Plumb, 1981
(%)
SAM-2D

MATERIAL: Sediment samples-received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774 ‘
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<-5 >32 0.00 0.0 0.0
4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.00 - 00 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 1.59 : 6.5 6.5
1 1-0.5 : 3.67 15.1 217
2 0.5-0.25 15.73 64.8 86.4
3 0.25-0.125 3.02 ’ 12.4 98.9
4 0.125-0.062 0.02 0.1 99.0
5 0.062-0.031 0.01 0.0 99.0
6 0.031-0.016 0.00 0.0 99.0
7 0.016-0.008 0.03 0.1 99.1
8 0.008-0.004 0.01 0.0 -99.2
9 0.004-0.002 0.00 0.0 99.2
>9 < 0.002 0.21 : 0.9 100.0

total wt coarse wt ' fine wt
24.3 24.0 0.3

% sand % silt % clay
98.97 - 0.20 0.90

%boratory Direcgor



ToxScan, Inc. ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ‘ T-10774
Cc-87
Particle Size
Plumb, 1981
(%)
SAM-1D

MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm - INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 : 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.23 ‘ 1.1 1.1
1 1-0.5 0.39 1.8 2.9
2 0.5-0.25 1.20 5.6 8.5
3 0.25-0.125 18.44 86.3 94.9
4 0.125-0.062 0.80 3.7 986
5 0.062-0.031 0.00 ‘ 0.0 98.6
z 6 0.031-0.016 0.00 0.0 98.6
7 0.016-0.008 . 0.05 0.3 ' 98.9
8 0.008-0.004 ‘ 0.03 0.2 99.1
9 0.004-0.002 0.00 0.0 99.1
>9 < 0.002 0.23 1.5 100.0
L total wt ' coarse wt ﬁhe wt
21.4 21.1 0.3
% sand % siit % clay

98.60 0.49 1.47

r ' , k ' faboratory Director




ToxScan, Inc.

Environmental Chemistry. and Bloassay Laboratories

San Francisco Army Corps of Engineers

Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981
(%)
SAM-6C

Humboldt Maintenance Dredge Sediments

T-10774

C-88

MATERIAL:

IDENTIFICATION:
TOXSCAN NUMBER:

REPORT:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
T-10774

Quantitative chemical analysis is as follows:

SIZE
Phi

<-5
4
-3

2
-1

INTERVAL
mm

>32
32-16
16- 8

0 2-1

1
2
3

o ;

W o ~

>9

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 INTERVAL %

0.00 0.0
0.00 0.0
0.00 0.0
0.00 \ 0.0
0.00 : 0.0
0.02 0.1
0.10 0.5
0.71 3.3
16.33 74.9
1.56 7.2
0.63 2.9
0.50 2.3
0.46 2.1
0.40 1.8
0.22 1.0
0.88 ‘ 4.0
total wt coarse wt
21.8 18.7
% sand . % silt
85.91 9.06

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.1

0.6
38
78.8

85.9
88.8
91.1

93.2
95.0
96.0
100.0

fine wt
3.1

% clay
5.03

ﬁaboratory Director



ToxScan, Inc. . San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 : T-10774
: C-89
Particle Size
Plumb, 1981
(%)
SAM-6B
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
7 TOXSCAN NUMBER: T-10774

REPORT: - Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 - 0.0
4. 32-16 0.00 0.0 . 0.0
-3 16-8 0.00 0.0 . 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
: 0 2-1 ' 0.52 1.9 1.9
1 1-0.5 2.10 7.6 9.5
2 0.5-0.25 12.23 442 53.7
3 0.25-0.125 8.28 29.9 83.6
4 0.125-0.062 0.14 0.5 . 841
5 0.062-0.031 0.92 3.3 874
¥ 6 0.031-0.016 0.74 2.7 90.1
7 0.016-0.008 0.69 2.5 92.6
8 0.008-0.004 0.51 1.8 94.4
9 0.004-0.002 0.31 1.1 - 95.5
>9 < 0.002 1.25 4.5 100.0
total wt coarse wt fine wt
27.7 23.3 4.4
% sand % silt % clay
84.11 10.28 5.60

Laboratory Director




‘ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981

(%)

SAM-6A

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments-

T-10774
C-90

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sedimenis

T-10774

Quantitative chemical analysis is as follows:

SIZE INTERVAL
Phi mm

<-5 >32
-4 32-16
-3 16-8

1 1-05

2 0.5-0.25
3 0.25-0.125

»

0.125-0.062
0.062-0.031
0.031-0.016

D

0.016-0.008
0.008-0.004
0.004-0.002
>9 < 0.002

W o

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.16

0.32
2.40
10.07

1.73
2.08
1.06

0.77
0.58
0.35
1.49

total wt
21.0

% sand
69.92

INTERVAL % CUMULATIVE %

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.8 0.8
1.5 2.3
11.4 13.7
48.0 61.7
8.2 69.9
9.9 79.8
5.0 84.9
3.7 88.5
2.7 91.3
1.6 192.9
7.1 100.0
coarse wt fine wt
14.7 6.3
% silt % clay
21.36 8.72

Laboratory Director



ToxScan, Inc.

Tel: 408/724-4522 FAX:

, San Francisco Army Corps of Engineers
Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments

408/724-3188

~ Particle Size
Plumb, 1981
(%)
SAM-4(D)

T-10774
C-91

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
T-10774

Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm - INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.55 2.0 2.0
1 1-0.5 5.42 20.0 22.1
2 0.5-0.25 14.86° 55.0 77.0
3 0.25-0.125 4.79 17.7 94.8
4 0.125-0.062 0.13 0.5 95.2
5 0.062-0.031 0.40 1.5 96.7
6 0.031-0.016 0.22 0.8 97.5
7 0.016-0.008 0.13 0.5 98.0
8 0.008-0.004 0.12 0.4 98.4
9 0.004-0.002 0.06 0.2 98.6
>9 < 0.002 0.37 1.4 100.0
total wt coarse wt fine wt
27.0 25.8 1.3
% sand % silt % clay
95.25 3.18 1.57

Yaboratory Director



ToxScan, Inc. ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories ~  Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
' C-92
Particle Size
Plumb, 1981
(%)

SAM-6 Composite

MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments

TOXSCAN NUMBER: T-10774

REPORT: "~ Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi  mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.00 : 0.0 0.0
0 2-1 0.18 0.8 0.8
1 1-0.5 0.28 1.2 2.0
2 05-025 2.87 12.4 14.4
3 0.25-0.125 14.29 61.9 76.4
4 0.125-0.062 1.05 4.6 80.9
5 0.062-0.031 1.01 4.4 85.3
6 - 0.031-0.016 0.83 3.6 . 88.9
7 0.016-0.008 0.61 26 91.5
8 0.008-0.004 0.41 1.8 93.3
9 0.004-0.002 0.32 1.4 , - 946
>89 < 0.002 ’ 1.24 5.4 100.0
total wt coarse wt fine wt
23.1 18.7 4.4
% sand % silt % clay
80.91 12.35 6.74

Laboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ( ~ T-10774
' C-93
Particle Size
Plumb, 1981
(%)
EK-1
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL , '
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 : 0.0
-3 16-8 0.00 0.0 - 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0o 2-1 0.31 1.3 1.3
1 1-0.5 0.75 3.2 45
2 0.5-0.25 14.00 60.1 64.6
3 0.25-0.125 7.46 ‘ 32.0 ' 96.7
4 0.125-0.062 0.22 0.9 97.6
5 0.062-0.031 0.09 0.4 98.0
6 0.031-0.016 0.06 0.3 98.2
7 0.016-0.008 0.10 0.4 98.6
8 0.008-0.004 0.04 0.2 98.8
9 0.004-0.002 0.00 0.0 98.8
>9 < 0.002 0.28 1.2 100.0
total wt coarse wt fine wt
23.3 22.7 0.6
% sand % silt : % clay
97.60 1.22 1.18

Laboratory DireCtor




ToxScan,

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Inc.

San Francisco Army Corps of Engineers

Particle Size
Plumb, 1981
(%)
EK-2

Humboldt Maintenance Dredge S

ediments
T-10774

C-94

MATERIAL:

IDENTIFICATION:
TOXSCAN NUMBER:

REPORT:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
T-10774

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 %

0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.04 0.2
0.20 0.9
4.18 18.5
11.84 52.3
1.32 5.8
1.00 4.4
0.86 3.8
0.69 3.0
0.57 2.5
0.41 1.8
1.55 6.8
total wt coarse wt
22.6 17.6
% sand % silt
77.63 13.73

r

»

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.2

1.1
19.5
71.8

776
82.0
86.8

88.9
91.4
93.2
100.0

fine wt
5.1

% clay
8.63

,

Laboratory Director



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories .

San Francisco Army Corps of Engineers

Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981
(%)
EK-3

Humboldt Maintenance Dredge Sediments

T-10774
C-95

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received April 4-6, 1994
Humboldt Maintenance Dredge Sediments
T-10774

Quantitative chemical analysis is as follows:

SIZE
Phi

<-5
4
-3

-1

1
2
3

[ )34))

0w o~

>9

INTERVAL
mm

>32
32-16
16- 8

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 INTERVAL %

0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.05 0.2
0.20 0.9
3.21 13.9
12.18 52.7
1.41 6.1
0.95 4.1
1.93 8.4
0.38 1.6
1.14 4.9
0.03 0.1
1.64 71
total wt coarse wt
23.1 17.1
% sand . % silt
73.78 19.02

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.2

1.1
15.0
67.7

73.8
77.9
86.2

87.9
92.8
92.9
100.0

fine wt
6.1

% clay
7.20

Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-96
Particle Size
Plumb, 1981
(%)
EK-4
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 ‘ 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.02 0.1 0.1
1 105 ' 0.10 0.6 0.7
2 0.5-0.25 0.37 2.1 2.8
3 0.25-0.125 2.06 11.6 14.4
4 0.125-0.062 3.24 18.3 327
5 0.062-0.031 2.67 15.1 47.8
6 0.031-0.016 2.60 14.7 62.5
7 0.016-0.008 2.06 11.6 74.2
8 0.008-0.004 0.58 3.3 77.4
9 0.004-0.002 1.36 : 7.7 85.1
>9 < 0.002 2.64 . 14.9 ' 100.0
totél wit coarse wt fine wt
17.7 5.8 11.9
% sand % silt % clay
32.74 44.70 22.56

iEaboratc:ry Dire: ctor



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
: k Cc-97
Particle Size
Plumb, 1981
(%)

EK Composite

MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments

TOXSCAN NUMBER: T-10774

REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5  >32 0.00 0.0 0.0
4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
: 0 2-1 0.06 0.3 0.3
5 1 1-05 0.14 0.6 0.9
: 2 0.5-0.25 2.52 11.1 12.0
3 0.25-0.125 8.85 39.1 51.1
4 0.125-0.062 2.25 9.9 61.1
5 0.062-0.031 1.97 8.7 69.8
6 0.031-0.016 1.95 8.6 78.4
7 0.016-0.008 1.28 5.7 84.0
8 0.008-0.004 0.74 3.3 87.3
9 0.004-0.002 0.72 3.2 90.5
>9 < 0.002 2.16 9.5 100.0
total wt coarse wt fine wt
; , 22.6 ' 13.8 8.8
% sand % silt % clay
61.07 26.25 12.68

AL R Ot

Laboratory Director




ToxScan, Inc. ,
Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Piumb, 1981

(%)

NB-4 Rep 1

San Francisco Army Corps ofEnginéers
Humboldt Maintenance Dredge Sediments
T-10774

C-98

MATERIAL:

IDENTIFICATION:
TOXSCAN NUMBER:

REPORT-:

Sediment samples received April 4-6, 1994
Humboldt-Maintenance Dredge Sediments

T-10774

Quantitative chemical analysis is as follows:

SiZE
Phi

INTERVAL
mm

<5 >32

4

-3

-1

1
2
3

4
5

o]

@w o~

>9

32-186
16- 8

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
0.33

1.30
6.82
476

1.05
2.37
1.90

1.30
0.86
0.66
1.88

total wt
23.2

% sand
61.44

INTERVAL %

0.0
0.0
0.0

0.0
0.0
1.4

5.6
29.4
20.5

4.5
10.2
82

5.6
3.7
2.8
8.1

coarse wt
14.3
% silt
27.64

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
1.4

7.0
36.4
56.9

61.4
717
79.8

85.4
89.1

91.9
100.0

fine wt
9.0

% clay

10.92

oy

aboratory Director



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories

San Francisco Army Corps of Engineers

Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981
(%)
FL-8

Humboldt Maintenance Dredge Sediments
' -T-10774

C-99

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received April 4-6, 1994
Humboidt Maintenance Dredge Sediments
T-10774

-Quantitative chemical analysis is as follows:

SIZE INTERVAL
Phi mm

<-5 >32
-4 32-16
-3 16-8

2 84
A 42
0 2-1

1 105
2 0.5-025
3 0.25-0.125

4-0.125-0.062
0.062-0.031
0.031-0.016

a

0.016-0.008
0.008-0.004
0.004-0.002
>9 < 0.002

W 0 ~N

INTERVAL WT INTERVAL %

0.00 0.0
0.00 0.0
0.00 0.0
0.00 , 0.0
0.00 0.0
0.01 0.0
0.03 0.1
7.09 29.4
15.91 66.0
0.48 2.0
0.18 0.8
0.00 0.0
0.10 0.4
0.00 0.0
0.05 0.2
0.25 1.1
total wt coarse wt
24.1 235
% sand % silt
R 97.63 1.22

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.0

0.2
29.6
95.6

97.6
98.4
98.4

98.9
98.9
99.0
100.0

fine wt
0.6

% clay
1.30

L@boratory Director



ToxScan, Inc. ~ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-100

Particle Size

Plumb, 1981
(%)
FL-7
MATERIAL: ~ Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:
SIZE INTERVAL
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 : 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.19 0.8 0.8
1 105 0.16 0.7 1.5
2 0.5-0.25 5.20 21.6 23.0
3 0.25-0.125 11.76 48.7 71.8
4 0.125-0.062 1.08 o 45 76.2
5 0.062-0.031 1.17 4.8 81.1
6 0.031-0.016 1.26 52 86.3
7 0.016-0.008 0.82 34 89.7
8 0.008-0.004 0.67 2.8 92.4
9 0.004-0.002 0.45 1.8 94.3
>9 < 0.002 1.38 ~ 57 100.0
total wt . coarse wt fine wt
24.1 18.4 57
% sand % silt % clay
76.23 16.21 7.56

faboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
‘Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-101

Particle Size

Plumb, 1981
(%)
FL-6
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:
SIZE INTERVAL
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.35 1.7 1.7
1 105 1.65 7.9 9.6
2 05-025 5.54 26.6 36.2
3 0.25-0.125 8.64 41.5 77.7
4 0.125-0.062 1.66 8.0 85.7
5 0.062-0.031 0.76 36 89.3
6 0.031-0.016 0.34 1.6 90.9
7 -0.016-0.008 0.61 2.9 93.9
8 0.008-0.004 0.25 1.2 95.1
9 0.004-0.002 0.24 1.1 96.2
>9 < 0.002 0.79 3.8 100.0
total wt coarse wt fine wt
20.8 17.8 3.0
% sand % silt % clay
85.69 9.39 492

L aboratory Director




ToxScan, Inc. ‘ ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-102
Particle Size
Plumb, 1981
(%)
FL-5
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774

REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5  >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 ' 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.05 0.2 0.2
1 1-0.5 0.1 0.5 0.7
2 0.5-0.25 3.35 ’ 15.3 16.0
3 0.25-0.125 13.89 63.5 79.5
4 0.125-0.062 0.84 3.8 83.4
5 0.062-0.031 0.97 4.4 87.8
6 0.031-0.016 0.28 1.3 89.1
7 0.016-0.008 0.78 3.5 92.6
8 0.008-0.004 0.38 1.7 94.3
9 0.004-0.002 0.33 1.5 95.8
>9 < (0.002 0.92 4.2 100.0
total wt coarse wt fine wt
21.9 18.2 3.6
% sand % silt % clay
83.36 10.97 5.67

faboratory Dirzctor



ToxScan, Inc.

Environmental Chemistry and Bioassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

San Francisco Army Corps of Engineers |

Particle Size
Plumb, 1981
(%)
FL-3

Humboldt Maintenance Dredge Sediments

T-10774
C-103

MATERIAL:
IDENTIFICATION:
TOXSCAN NUMBER:
REPORT:

Sediment samples received April 4-6, 1994
Humboidt Maintenance Dredge Sediments

- T-10774
Quantitative chemical analysis is as follows:

SIZE INTERVAL
Phi mm

<-5 >32
-4 32-16
-3 16-8

A4 42

1 105
2 0.5-0.25
3 0.25-0.125

4 0.125-0.062
0.062-0.031
0.031-0.016

(o )4, |

0.016-0.008
0.008-0.004
0.004-0.002
>9 < 0.002

w o~

INTERVAL WT INTERVAL %

0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.00 0.0
0.09 0.5
0.11 0.6
0.52 2.6
8.07 40.6
3.61 18.2
2.45 12.3
0.72 3.6
1.21 6.1
0.74 3.7
0.50 2.5
1.86 9.3
'total wt coarse wt
19.9 12.4
% sand % silt
62.41 25.74

0.0
0.0
0.0

0.0
0.0
0.5

1.0
3.6
44.2

62.4
74.7
78.3

84.4
88.1
80.7
100.0

fine wt
7.5

% clay .

11.85

CUMULATIVE %

AR A b it

Laboratory Director



ToxScan, Inc. ’ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
‘ ' C-104
Particle Size
Plumb, 1981

. (%)
FL-4
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774 '
REPORT: ‘ Quantitative chemical analysis is as foliows:

SIZE INTERVAL

, Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 © 0.00 0.0 0.0

2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.04 0.2 0.2
1 1-0.5 0.10 0.5 0.8
2 0.5-0.25 0.57 3.1 3.8
3 0.25-0.125 4.01 21.7 25.5
4 0.125-0.062 3.21 17.4 42.9
5 0.062-0.031 2.54 13.7 56.6
6 0.031-0.016 . 1.79 9.7 . 66.3
7 0.016-0.008 1.94 10.5 76.8
8 0.008-0.004 1.10 5.9 82.7
9 0.004-0.002 0.76 4.1 86.8
>9 < 0.002 245 13.2 100.0
total wt coarse wt ﬁhe wt
18.5 7.9 10.6
% sand % silt % clay
42.90 39.79 17.31

o B Gt

Laboratory Director




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ' T-10774
: ' : C-105
Particle Size
Plumb, 1981
(%)

FL1

MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboidt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

- Phi mm - INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 : 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0

2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.05 0.3 0.3
1 1-0.5 0.07 0.4 0.6
2 0.5-0.25 0.20 1.1 1.7
3 0.25-0.125 2.24 12.0 13.7
4 0.125-0.062 3.18 17.0 30.7
5 0.062-0.031 3.36 17.9 48.6
6 0.031-0.016 2.33 12.4 61.0
7 0.016-0.008 2.03 10.8 71.8
8 0.008-0.004 1.16 82 78.0
9 0.004-0.002 1.16 6.2 84.2
>9 < 0.002 2.96 15.8 100.0
total wt coarse wt fine wt
18.7 5.7 13.0
: % sand % silt % clay
. 30.65 47.37 21.98

L&boratory Direi ctor



ToxScan, Inc.
Environmental Chemistry and Bioassay laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981
(%)
FL-2

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments
T-10774

C-106

MATERIAL:

IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment samples received April 4-6, 1894

T-10774
Quantitative chemical analysis is as follows:

" Humboldt Maintenance Dredge Sediments

SIZE INTERVAL
Phi mm

<-5 >32
-4 3216
-3 16-8

2 84
A 42
0 2-1

1 105
2 0.5-025
3 0.25-0.125

4 0.125-0.062
0.062-0.031
.0.031-0.016

[e22N4)]

0.016-0.008
0.008-0.004
0.004-0.002
>9 < 0.002

O 0

INTERVAL WT

0.00
0.00
0.00

0.00
0.00
0.09

0.09
0.08
0.16

0.85
3.22
2.44

2.42
1.72
1.1
3.50

total wt
16.7

% sand
8.11

INTERVAL %

0.0
0.0
0.0

0.0
0.0
0.6

0.6
0.5
1.0

5.4
20.5
15.5

15.4
11.0
7.1
223

coarse wt
1.3
% silt
62.50

CUMULATIVE %

0.0
0.0
0.0

0.0
0.0
0.6

1.1
1.7
2.7

8.1
28.6
44.2

59.6
70.6
77.7
100.0

fine wt
14.4

% clay
29.40

A0 R CanpanZ

Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers
Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-107
Particle Size
Plumb, 1981
(%)
FL-Composite
MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:
SIZE INTERVAL
Phi mm ' INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 ‘ 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.04 02 0.2
1 1-05 0.08 - 0.4 0.7
2 0.5-025 0.33 1.8 24
3 0.25-0.125 421 22.9 25.4
4 0.125-0.062 2.98 16.2 416
5 0.062-0.031 2.86 15.5 57.1
6 0.031-0.016 1.87 10.2 67.3
7 0.016-0.008 1.46 7.9 75.3
8- 0.008-0.004 1.05 57 80.9
9 0.004-0.002 0.86 47 85.6
>9 < 0.002 2.64 14.4 100.0
total wt coarse wt fine wt
18.4 7.6 10.7
% sand % silt % clay
- . 41.59 39.36 19.05
i Laboratory Director




ToxScan, Inc. : ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ' T-10774
| c-108
Particle Size
Plumb, 1981
(%)

Reference Composite

MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments

TOXSCAN NUMBER: T-10774

REPORT: Quantitative chemical ‘analysis is as follows:

SIZE INTERVAL

Phi  mm “INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 ~ 0.00 0.0 0.0
-2 8-4 0.00 ' 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.00 0.0 - 0.0
1 1-0.5 0.03 0.1 0.1
2 0.5-0.25 0.06 0.3 0.4
'3 0.25-0.125 1.43 : 6.4 : 6.8
4 0.125-0.062 11.67 52.5 59.3
5 0.062-0.031 3.78 17.0 76.3
6 0.031-0.016 1.98 8.9 85.2
7 0.016-0.008 1.14 5.1 90.3
8 0.008-0.004 0.62 2.8 93.1
9 0.004-0.002 0.36 16 94.7
>9 < 0.002 1.18 53 _ 100.0
fotal wt coarse wt fine wt
222 : 13.2 9.1
% sand % silt % clay
59.29 33.78 6.92

faboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories =~ Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-109
Particle Size
Plumb, 1981
(%)

Home Sediment

MATERIAL: Sediment samples received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments

TOXSCAN NUMBER: T-10774

REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 ; 0.0 0.0
0 2-1 0.02 0.1 : 0.1
1 1-0.5 0.32 1.0 1.0
2  0.5-0.25 15.98 47.9 48.9
3 0.25-0.125 15.88 47.6 96.6
4 0.125-0.062 0.44 1.3 97.9
5 0.062-0.031 0.12 0.4 o 98.3
6 0.031-0.016 0.00 0.0 98.3
7 0.016-0.008 0.16 0.6 98.9
8 0.008-0.004 0.08 0.3 99.1
9 0.004-0.002 0.06 0.2 99.3
>9 < 0.002 0.30 1.1 100.0
total wt coarse wt fine wt
33.4 32.6 0.7
% sand % silt % clay
- 97.87 1.27 1.27

L%boratory Director



ToxScan, Inc. | San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 : T-10774
C-110
Particle Size
Piumb, 1981
(%)
NB-10

MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 : 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 84 -4.97 18.7 18.7
-1 4-2 4.69 17.6 - 36.3
0 2-1 2.12 8.0 44.3
1 1-0.5 2.95 11.1 55.4
2 0.5-0.25 7.99 30.1 85.5
3 0.25-0.125 3.02 11.4 96.8
4 0.125-0.062 0.19 0.7 . 97.6
5 0.062-0.031 0.12 0.4 ' 98.0
6 0.031-0.016 0.08 0.3 98.3
7 0.016-0.008 0.07 0.2 98.5
8 0.008-0.004 0.04 0.1 98.7
9 0.004-0.002 0.05 0.2 . 98.9
>9 < 0.002 0.31 1.1 100.0
totai wt coarse wt fine wt
26.6 ' 25.9 0.7
. % sand % silt % clay
78.86 1.11 1.34

j Laboratory ﬁirector



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
: C-111
Particle Size
Plumb, 1981
(%)
" NB-9
MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: ~ Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5  >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.52 1.9 1.9
1 4-2 3.26 12.1 14.0
0 2-1 4.86 18.0 32.0
1 1-0.5 9.57 35.5 67.5
2  0.5-0.25 ' 8.17 30.3 97.8
3 0.25-0.125 0.55 2.0 .99.9
4 0.125-0.062 0.04 0.1 100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 100.0
total wt coarse wt fine wt
A 27.0 27.0 0.0
% sand % silt % clay

98.07 0.00 0.00

V'Laboratory Director



ToxScan, Inc.

Environmental Chemistry and Bibassay Laboratories
Tel: 408/724-4522 FAX: 408/724-3188

Particle Size
Plumb, 1981
(%)
NB-8

San Francisco Army Corps of Engineers
Humboldt Maintenance Dredge Sediments

710774
C-112

MATERIAL:
IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Sediment sample received April 4-6, 1994
Humboldt Maintenance Dredge Sediments

T-10774

Quantitative chemical analysis is as follows:

SIZE
Phi

<5
4
-3

-2
-1
0

1
2
3

a O,

W0 0 =~

>9

INTERVAL
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

2.70
5.00
3.16

3.58
6.67
2.18

0.19
0.28
0.30

0.23
0.15
0.13
0.43

total wt
25.0

% sand
83.20

INTERVAL %

0.0
0.0
0.0

10.8
20.0
12.7 -

14.3
26.7
8.7

0.8
1.1
1.2

0.9
0.6
0.5
1.7

coarse wt
235
% silt
3.76

CUMULATIVE %

0.0
0.0
0.0

10.8
30.8
43.5

57.8
84.5
93.3

94.0
95.1
96.3

97.2
97.8
08.3
100.0

fine wt
1.5

% clay
2.22

aboratory Diréctor




ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories ‘Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-113
Particle Size
Plumb, 1981
(%)
NB-7
MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER;: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %

<-5 >32 0.00 . 0.0 0.0
4 32-18 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 3.30 12.4 12.4
-1 4.2 1.54 5.8 18.2
0 2-1 0.97 3.7 21.9
1 1-0.5 2.03 7.7 29.6
2 0.5-0.25 12.85 48.4 78.0
., 3 0.25-0.125 5.26 19.8 97.8
4 0.125-0.062 0.09 0.3 98.2
5 0.062-0.031 0.10 0.4 98.5
6 0.031-0.016 0.06 0.2 © 98.7
7 0.016-0.008 0.06 0.2 98.9
8 '0.008-0.004 0.03 0.1 99.1
9 0.004-0.002 0.01 0.0 99.1
>9 < 0.002 0.24 0.9 100.0

total wt . coarse wt fine wt
; 26.5 26.0 0.5

% sand % silt % clay

85.71 0.90 0.94

Al B Gt

Laboratory Director




ToxScan, Inc. ‘ : San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 _ T-10774
C-114
Particle Size
Plumb, 1981
(%)
NB-6
MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 3.74 14.9 14.9
-1 4-2 3.23 12.9 27.8
0 2-1 1.15 46 324
1 1-0.5 1.27 5.1 37.5
2 0.5-0.25 7.50 29.9 67.4
3 0.25-0.125 7.05 28.1 95.5
4 0.125-0.062 0.62 2.5 98.0
5 0.062-0.031 0.11 0.4 98.4
6 0.031-0.016 0.08 0.3 98.7
7 0.016-0.008 0.07 03 99.0
8 0.008-0.004 0.01 0.0 99.0
9-0.004-0.002 0.02 0.1 99.1
>g < 0.002‘ 0.24 0.9 100.0
total wt coarse wt fine wt
25.1 246 0.5
% sand % siit % clay
83.05 1.04 1.00

faboratory Director



ToxScan, Inc..

Tel: 408/724-4522

San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories - Humboldt Maintenance Dredge Sediments
FAX: 408/724-3188 T-10774
: C-115
Particle Size
Plumb, 1981
(%)
NB-5

MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:
SIZE INTERVAL
Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 . 00
2 8-4 0.86 3.7 3.7
-1 4-2 0.61 2.6 6.2
0 2-1 1.48 6.3 12.5
1 105 8.07 34.3 46.8
2 0.5-025 10.81 459 92.7
3 0.25-0.125 1.66 7.0 99.7
4 0.125-0.062 0.07 0.3 100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 100.0
) total wt coarse Wt ~ fine wt
236 236 0.0
% sand % silt % clay
96.35 0.00 0.00

v@ap@w

" Laboratory Director




ToxScan, Inc. ‘ San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-116
Particle Size
Plumb, 1981 .
(%) -
NB-3
MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical anaiysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 ' 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.53 2.3 2.3
-1 4-2 0.33 1.4 3.7
0 2-1 1.67 7.3 11.0
1 1-0.5 6.58 28.6 - 396
2  0.5-0.25 12.09 52.5 92.1
3 0.25-0.125 1.81 7.9 99.9
4 0.125-0.062 0.02 0.1 .100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
‘9 0.004-0.002 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 100.0
total wt coarse wt fine wt
. 23.0 23.0 0.0
% sand % silt % clay
97.70 0.00 0.00

" Laboratory Director



ToxScan, Inc. San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-117
Particle Size
Plumb, 1981
(%)
NB-1
MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
4  32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 0.0 0.0
1 4-2 0.03 0.1 0.1
0 2-1 0.06 0.2 0.4
1 1-0.5 0.31 1.2 1.6
2 0.5-0.25 17.24 68.3 69.8
3 0.25-0.125 7.48 29.6 99.4
4 0.125-0.062 0.14 0.6 100.0
5 0.062-0.031 0.00 0.0 , 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
A 9 0.004-0.002 . 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 100.0
) total wt coarse wt | fine wt
25.3 25.3 0.0
% sand % silt " % clay
100.00 0.00 0.00

aLaboratory DiﬁeCtor




ToxScan, Inc. : San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
C-118
Particle Size
Plumb, 1981
(%)
NB 4 Rep 2
MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
2 8-4 0.00 00 0.0
-1 4.2 0.06 0.3 0.3
0 2-1 0.16 ‘ 0.7 0.9
1 1-0.5 1.02 4.4 5.3
2 0.5-0.25 11.93 51.1 56.4
3 0.25-0.125 0.84 , 42.2 98.6
4 0.125-0.062 0.33 1.4 100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 ©100.0
) i totali wt coarse wt fine wt
23.3 23.3 0.0
% sand % silt % clay
100.00 0.00 0.00

ﬁ Laboratory D?rector



ToxScan, Inc.

Tel: 408/724-4522

San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
FAX: 408/724-3188 , T-10774
C-119
Particle Size
Plumb, 1981
(%)
NB-2

MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774

REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 ' 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.12 0.5 0.5
-1 4-2 2.21 8.5 8.9
0 2-1 0.99 3.8 12.7
1 105 227 8.7 21.4
2 0.5-0.25 17.95 68.7 90.1.
3 0.25-0.125 2.56 9.8 99.9
4 0.125-0.062 0.02 ‘ 0.1 100.0
5 0.062-0.031 0.00 0.0 ‘ 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 100.0
total wt ‘ coarse wt fine wt
) ] 26.1 26.1 0.0
% sand % silt % clay
99.54 0.00 0.00

%/@-M

I Laboratory Director



ToxScan, Inc. - N San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 T-10774
: .C-120
Particle Size
Plumb, 1981
(%)
BAR
MATERIAL: ~ Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<-5 >32 0.00 0.0 0.0
-4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 0.0
-2 8-4 0.19 0.8 0.8
-1 4-2 0.41 1.6 2.4
’ 0 2-1 1.78 7.1 9.4
1 1-0.5 6.84 27.1 36.6
2 0.5-0.25 11.63 46.1 82.7
3 0.25-0.125 4.34 17.2 99.9
4 0.125-0.062 0.02 0.1 100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
'8 0.008-0.004 0.00 00 100.0
9 0.004-0.002 0.00 0.0 100.0
>9 < 0.002 0.00 0.0 100.0
total wt coarse wt fine wt
25.2 ' 25.2 0.0
% sand % silt % clay
99.25 0.00 _ 0.00

Do . Ot

Laboratory Director




ToxScan, Inc.

San Francisco Army Corps of Engineers

Environmental Chemistry and Bioaésay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ' ' T-10774
C-121
Particle Size
Plumb, 1981
(%)
ENT 2
MATERIAL: Sediment sample received April 4-6, 1994

IDENTIFICATION:

TOXSCAN NUMBER:

REPORT:

Humboldt Maintenance Dredge. Sediments
T-10774
Quantitative chemical analysis is as follows:

SIZE
Phi

<5

4

-3

INTERVAL
mm

>32
32-16
16- 8

2 84

-1

0 2-1

1
2
3

(o234}

© 0 N

>g

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 INTERVAL % CUMULATIVE %

0.00 0.0 0.0
0.00 0.0 0.0
0.00 0.0 0.0
0.09 0.4 0.4
0.38 1.6 2.0
1.32 5.6 7.5
4.78 201 27.7
15.43 65.0 » 92.7
1.73 7.3 100.0
0.00 0.0 100.0
0.00 0.0 100.0
0.00 0.0 100.0
0.00 _ 0.0 100.0
0.00 . 0.0 100.0
0.00 0.0 100.0
0.00 0.0 100.0
total wt coarse wt fine wt
23.7 23.7 0.0
% sand % silt % clay
99.62 0.00 0.00

i Laboratory girector



ToxScan, Inc. ' San Francisco Army Corps of Engineers

Environmental Chemistry and Bioassay Laboratories Humboldt Maintenance Dredge Sediments
Tel: 408/724-4522 FAX: 408/724-3188 ‘ - T-10774
C-122
Particle Size
Plumb, 1981
(%)
ENT 1

MATERIAL: Sediment sample received April 4-6, 1994
IDENTIFICATION: Humboldt Maintenance Dredge Sediments
TOXSCAN NUMBER: T-10774
REPORT: * Quantitative chemical analysis is as follows:

SIZE INTERVAL

Phi mm INTERVAL WT INTERVAL % CUMULATIVE %
<5 >32 0.00 0.0 0.0
4 32-16 0.00 0.0 0.0
-3 16-8 0.00 0.0 ' 0.0
-2 8-4 0.00 0.0 0.0
-1 4-2 0.00 0.0 0.0
0 2-1 0.04 0.2 0.2
1 105 0.12 0.5 0.7
2 0.5-0.25 10.88 46.6 47.3
3 0.25-0.125 12.18 ; 52.2 99.5
4 0.125-0.062 0.11 : 0.5 100.0
5 0.062-0.031 0.00 0.0 100.0
6 0.031-0.016 0.00 0.0 100.0
7 0.016-0.008 0.00 0.0 100.0
8 0.008-0.004 0.00 0.0 100.0
9 0.004-0.002 0.00 0.0 ~ 100.0
>9 < 0.002 0.00 0.0 100.0
R total wt coarse wt fine wt
23.3 23.3 0.0
% sand % silt % clay
100.00 0.00 0.00

5 Laboratory ﬁirector



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:

EK COMPOSITE = EKUP
SAM6 COMPOSITE = SAMTB
FL COMPOSITE = FLTB

REFERENCE COMPOSITE = REF






A
AR
ALTA
April 21, 1994

Alta Batch LD.: 13353

Ms. Mary Lou Milazzo
Toxscan, Inc.

42 Hanger Way
Watsonville, CA 95076

Dear Ms. Milazzo,

Enclosed are the results for the four sediment samples received at Alta Analytical
Laboratory on April 8, 1994. This work was authorized under your Purchase Order #09680.
The samples were analyzed using EPA Method 8290 for 2,3,7,8-TCDD and 2,3,7,8-TCDF.
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,

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Parkway
El Dorado Hills, CA 95762

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



Alta Lab ID.

13353-1-SA
13353-2-SA
13353-3-SA

13353-4-SA

Section I. Sample Inventory
Date Received: 8-Apr-94

Client ID.

T-10774-32 SAM 6 COMPOSITE
T-10774-33 REFERENCE COMPOSITE
T-10774-34 FL COMPOSITE
T-10774-35 EK COMPOSITE

—
ALTA



LCS RESULTS
Lab ID: 13353-LCS1/LCS2

Matrix: Sediment

_Compound
2,3,7,8-TCDD
2,3,7,8-TCDF

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

Clean-up Recovery Standard:

31C1-2,3,7,8-TCDD

Dates Analyzed:
DB-5: 4/5/94

Analyst: ?%

TCDD & TCDF
EPA METHOD 8290

Date Received: NA
Date Extracted: 4/4/94

Sample Amount: 10.00 g
LCS1 LCS2
% R % R
95 97
92 88

Isotopic Recovery Resulits

LCS1 LCS2
% R % R
87 96
87 95
96 98

Page 1 of 1

——
ALTA

ICAL ID: 1551
QC Lot: LC0404S
Units: NA

RPD
o

2.1
44

Reviewer: //( Q’






SECTION 1L
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CALTA



AR
ALTA
TCDD & TCDF
EPA METHOD 8290
METHOD BLANK Date Received: NA ICAL ID: I551
Lab ID: 13353-001-MB Date Extracted: 4/12/94 QC Lot: 1.C0404S
Matrix: Sediment Sample Amount: 10.00 g Units: pg/g
S/N
Compound Conc. D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 0.26

Total TCDD ND 0.26

2,3,7,8-TCDF ND 0.047

Total TCDF ND 0.047

Isotopic Recovery Results

Internal Standard: % R Ratio ualifier

13C.2,3,7,8-TCDD 95 0.78

3¢.2,3,7,8-TCDF 95 0.83

Clean-up Recovery Standard:
31C1-2,3,7,8-TCDD 101 NA

Dates Analyzed:
DB-5: 4/15/94 DB-225: NA

Analyst: éd}; Page 1 of 1

Reviewer: fzﬂ



AR
ALTA
TCDD & TCDF
EPA METHOD 8290
Sample ID: T-10774-32 Date Received: 4/8/94 ICAL ID: I551
Lab ID: 13353-001-SA Date Extracted: 4/12/94 QC Lot: LC0404S
Matrix: Sediment Sample Amount: 10.18 g Units: pg/g
% Solid: 67 '
S/N
Compound Conc. D.L. Ratio Ratio ualifier

2,3,7,8-TCDD ND 0.25

Total TCDD ND 0.25

2,3,7,8-TCDF 0.51 0.86 >10:1

Total TCDF 0.94 0.81 >10:1

Isotopic Recovery Results

Internal Standard: % R Ratio Qualifier

13¢.2,3,7,8-TCDD 95 0.78

83C-2,3,7,8-TCDF 100 0.83

Clean-up Recovery Standard:

¥C1-2,3,7,8-TCDD 99 NA
Dates Analyzed: |
DB-5: 4/15/94 DB-225: 4/20/94
Analyst;_4 Q Page 1 of 1 Reviewer: ﬁ



TCDD & TCDF
EPA METHOD 8290

Sample ID: T-10774-33 Date Received: 4/8/94

Lab ID: 13353-002-SA
Matrix: Sediment
% Solid: 77

Compound
2,3,7,8-TCDD
Total TCDD
2,3,7,8-TCDF
Total TCDF

Internal Standard;
3C-2,3,7,8-TCDD
3C-2,3,7,8-TCDF

Date Extracted: 4/12/94
Sample Amount: 10.10 g

Conc. D.L. Ratio
ND 0.22
ND 0.22
ND 0.13
ND 0.13

Isotopic Recovery Results

% R
96
97

Clean-up Recovery Standard:

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

Dates Analyzed:

‘DB-5: 4/15/94

Analyst;_$ ij_«(

97

DB-225: NA

Page 1 of 1

—
ALTA

ICAL ID: 1551
QC Lot: LC0404S

Units: pg/g -

S/N
Ratio Qualifier

Ratio Qualifier
0.79
0.83
NA

Reviewer: ﬁ ,



Sample ID: T-10774-34
Lab ID: 13353-003-SA
Matrix: Sediment

% Solid: 67

Q
=]
=
fe)

z2%%|

Compound
2,3,7,8-TCDD
Total TCDD
2,3,7,8-TCDF
Total TCDF

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

Clean-up Recovery Standard:
31C1-2,3,7,8-TCDD

Dates Analyzed:
DB-5: 4/15/94

Analyst; 55_1;'

A
ALTA
TCDD & TCDF
EPA METHOD 8290
- Date Received: 4/8/94 ICAL ID: 1551
Date Extracted: 4/12/94 QC Lot: LC0404S
Sample Amount: 10.13 g Units: pg/g
S/N
D.L. Ratio Ratio Qualifier
033
0.33
0.44
0.44
Isotopic Recovery Results
% R Ratio Qualifier
89 0.77
97 0.81
95 NA
DB-225: 4/20/94
Page 1 of 1 Reviewer: fd
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ALTA
TCDD & TCDF
EPA METHOD 8290
Saxhple ID: T-10774-35 Date Received: 4/8/94 ICAL ID: 1551
Lab ID: 13353-004-SA Date Extracted: 4/12/94 QC Lot: 1.C0404S
Matrix: Sediment Sample Amount: 10.20 g Units: pg/g
% Solid: 76
‘ S/N
Compound Conc D.L. Ratio Ratio Qualifier

2,3,7,8-TCDD ND 0.30 ‘

Total TCDD ND 0.30

2,3,7,8-TCDF ND 0.45

Total TCDF ND 0.45

Isotopic Recovery Results

Internal Standard: % R Ratio Qualifier

3¢.2,3,7,8-TCDD 94 0.78

3¢-2,3,7,8-TCDF 99 0.83

Clean-up Recovery Standard:

31C1-2,3,7,8-TCDD 95 NA
Dates Analyzed:
DB-5: 4/15/94 DB-225: 4/20/94
Analyst: é&g Page 1 of 1 Reviewer:; ‘5<
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=

Q=

ot

Conc.
D.L.

NA

S/N

- MPC

DATA QUALIFIERS & ABBREVIATIONS

The amount detected is below the Method
Calibration Limit.

This compound was also detected in the blank.

The amount detected is less than five times the Method
Quantitation Limit.

The amount reported is the maximum possible concentration.

The detection limit was raised above the Method Quantitation
Limit due to chemical interferences.

This result has been confirmed on a DB-225 column.
This result has been confirmed on'a SP-2331 column.
The signal-to-noise ratio is greater than 10:1.

Chemical Interference

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

Maximum Possible Concentration

—
ALTA
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ALTA Ana.iytical Laboratory

Batch ID: /S ES 3

Samples Arrived by: U F)’ M

" 2. Airbill Present? Number O//2/S 65 é&

" 3. Shipping Container is Intact?

txx

4. Custody Seals Present? Number %
If yes, are they intact? o, %
| 5. Sample Containers Intact? ’ >< h
6. Shipping Preservation: Ice/ne

7. Temperature: / g ;

8. Chain of Custody Present? >(
9. Discrepancies in Chain of Custody? )4
10. Packing Retained? ><

Name: ,M /Z/ Date Rcv'd:. y—ﬂ f%

Comments:



A

ALTA

May 11, 1994

Alta Batch I.D.: 13413

Ms. Mary Lou Milazzo
ToxScan Inc.

42 Hanger Way
Watsonville, CA 95076

Dear Ms. Milazzo,

Enclosed are the results for the one sediment sample received at Alta Analytical Laboratory
on April 29, 1994. The work was authorized under your Purchase Order #09723. These
samples were analyzed using EPA Method 8290 for 2,3,7,8-TCDD and 2,3,7,8-TCDF.
Routine turnaround time was provided for these samples.

The following report consists of a Sample Inventory (Section I), Analytical Results (Section
II) and the Appendix. The Appendix contains a copy of the chain-of-custody, a list of data
qualifiers and abbreviations and copies of the raw data (if requested).

If you have any questions regarding this report please feel free to contact me.

Sincerely,

William J, Fuksemburg
Director’of HRMS Servi

Alta Analytical Laboratory Inc.

5070 Robert J. Mathews Parkway
El Dorado Hills, CA 95762

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



Alta Lab ID.

13413-1-SA

Section I. Sample Inventory

Date Received: 29-Apr-94

Client ID.

T-10774-89 CONTROL SEDIMENT

—
ALTA



y
ALTA
TCDD & TCDF
EPA METHOD 8290

LCS RESULTS : Date Received: NA ICAL ID: 1551

Lab ID: 13413-1.CS1/L.CS2 Date Extracted: 5/6/94 QC Lot: LC0506S
Matrix: Sediment Sample Amount: 10.00 g Units: NA

LCS1 LCS2 RPD
Compound %R - %R %
2,3,7,8-TCDD 101 106 4.8
2,3,7,8-TCDF 95 117 21

Isotopic Recovery Resuits

LCS1 LCS2
Internal Standard: % R % R
8¢-2,3,7,8-TCDD 87 107
5C-2,3,7,8-TCDF 83 96

Clean-up Recovery Standard:

31C1-2,3,7,8-TCDD 93 118

Dates Analyzed:

DB-5: 5/10/94

Analyst; 4’ Page 1 of 1 Reviewer:%ﬂ_
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SECTION 1L






METHOD BLANK
Lab ID: 13413-001-MB
Matrix: Sediment

»]
=]
=
6

Compound
2,3,7,8-TCDD
Total TCDD
2,3,7,8-TCDF
Total TCDF

§88%8

Ihtemal Standard:
3C.2,3,7,8-TCDD
BC-2,3,7,8-TCDF

Clean-up Recovery Standard:
31C1-2,3,7,8-TCDD

Datgs Analyzed:

DB-5: 5/9/94

Analyst; _él_’l'z/g_

AN
ALTA
TCDD & TCDF
EPA METHOD 8290
Date Received: NA ICAL ID: 1551
Date Extracted: 5/6/94 QC Lot: LC0506S
Sample Amount: 10.00 g Units: pg/g
S/N
D.L. Ratio Ratio Qualifier
0.14
0.14
0.17
0.17
Isotopic Recovery Results
% R Ratio Qualifier
109 0.83
52 0.83
114 NA
DB-225: NA
Page 1 of 1 Reviewer; 4



A
ALTA
TCDD & TCDF
EPA METHOD 8290
Sample ID: T-10774-89 Date Received: 4/29/94 ICAL ID: I551
"Lab ID: 13413-001-SA Date Extracted: 5/6/94 “QC Lot: LC0506S
Matrix: Sediment Sample Amount: 10.06 g Units: pg/g '
% Solid: 82
' _ S/N
Compound Conc. D.L. Ratio Ratio - Qualifier
2,3,7,8-TCDD ND 0.25
Total TCDD ND 0.25
2,3,7,8-TCDF ND 0.20
Total TCDF ND 0.20
Isotopic Recovery Results
Internal Standard: ‘ %R Ratio Qualifier
8¢-2,3,7,8-TCDD 103 0.83
8¢-2,3,7,8-TCDF 114 0.86

Clean-up Recovery Standard:
3C1-2,3,7,8-TCDD 102 NA

Dates Analyzed:

DB-5: 5/10/94 DB-225: NA

Analyst; 5&;' Page 1 of 1 Reviewer:; ﬁ]
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DATA QUALIFIERS & ARBREVIATIONS ALTA
A The amount detected is below the Method

Calibration Limit.
B This compound was also detected in the blank.

. C The amount detected is less than five times the Method
? Quantitation Limit.

D The amount reported is the maximum possible concentration.
E The detection limit was raised above the Method Quantitation

Limit due to chemical interferences.

F This result has been confirmed on a DB-225 column.
’G This result has been confirmed on a SP-2331 column.
H The signal-to-noise ratio is greater than 10:1.
I | Chemical Interference
- Cone. Concentration
D.L. Detection Limit
NA Not appﬁcable
S/N Signal-to;noise
* See Cover Letter

ND Not Detected

MPC - Maximum Possible Concentration
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_ ; 3. "Shipping Documentation Present? (circle one)  Shipping Label

{1 5. Custody Seals Present and Intact? If not intact; describe condition below.

- Name:; ] Date: Samples Reconciled: _

ALTA Analytical Laboratory
BatchD:_ /| 2913

2. Samples Arrived By: (circle one)  Airborne Express. Federal Express.

Emery Freezer Truck Company Courier ’ Other

@ Tracking Number __ 25/ S59p// 2 >(
- 4. Shipping Container(s) Intact? Ifno, describe condition. below. ><

No. of Seals: or Seal No. ] Type:(circle) Bottle or Container
" 6. Sample Container Intact? If no, indicate sampie condition below.. Y

7. Shipping Preservation: (circle one) Ice Drylte None Temp(CC)! 2 ’

'8. Chain of Custody (COC) or other Sample Documentation Present? e

“ 9. COC/Documentation Acceptable? If no, complete COC Anomaly Form. )<

“ 10. Shipping Container: (circle one each) ALTA or @ | (Rewr or Retain

“ 11. Container and/or Bottles Requested?

*12. Drinking Water Sample? Ifyes; Acceptabie Preservation? (circle) Y or N

~ *Required for HRMS.

(Signature Required: for LCMS Only):

Comments:







Appendix D

QA/QC Data Plan and Report






San Francisco Army Corps of Engineers TOXSCAN INC.
HumBOLDT BAY T-10774
Baseline Survey Ii Page D-1

QA/QC PLAN AND REPORT

1.0 Field Survey Procedures

Sediment sampies were collected from prescribed locations in Humboldt Harbor by use of a
vibra-core and Smith-Macintyre grab. The vibra-core consists of a vibrating aluminum head and a ten
foot long aluminum core tube. The core tube is capped with a stainless steel cutting tip and a stainless
steel core catcher. The vibra-core is lowered slowly into the sediment; the vibration allows entry into the
sediment from the mudline to the sample depth. If a sample was not obtained on the first attempt, core
attempts were repeated until a sample was secured. The Smith-Macintyre grab consists of a set of
spring-loaded galvanized steel jaws, triggered by impact with the sediment surface.

The water sample used to prepare elutriates for bioassays was collected from the disposal site
using a peristaltic pump with silicon and teflon hoses which had been precleaned with soap and nitric
acid, and thoroughly rinsed with deionized (DIl) 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. 5
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All sediment samples were preserved by storage at 4°C in the dark. While EPA/COE protocol
allows a 6-week holding period for dredged material sampled, certain of the methods require extraction -

and/or analysis within a shorter time period. These restricted holding times are listed below, and were
adhered to in this program.

Analyte Maximum Holding Time

Mercury 28 days

PAH's - extraction within 14 days
.-Chlorinated Hydrocarbons. extraction within 14 days
. Sulfides - - T days

Petroleum Hydrocarbons 28 days

Organotins 28 days

~ Asrequired 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 prbgram which details the routine QA/QC measures
followed in this program.

Procedures for Sample Receiving

The samples, accompanied by a chain of" éustody 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: i’nitiated.k 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 nééessary QA/QC is
prepared and given to the appropriate aﬁalyst.‘ 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 identification Procedure

In order to maintain sample identity, the following scheme is used:
T-0001-01, where T = ToxScan

0001 is the group number assigned to the set of samples

01 is the individual container number received.

Chain_of Custody and Documentation

A chain of custody is initiated - prior to.sampling or at the time of sample delivery is
submitted by a walk-in client. This chain of custody accompanies all samples and is given to the
sample control officer along with the samples. Samples are logged in and the chain of custody is
kept with the original SARF. If samples are to be subcontracted to ancther 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 fumish data for construction of a three-
point curve. '

The analyst follows the proceduref specified in the operational manual for each instrument
as well as those guidelines set forth by éperational standard methods: Standard Methads for the
Evaluation of Waters and Wastewaters, EPA Protocol SW-846, AOAC Manual of Methodologies,
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etc. Calibration of instrumental parameters is further checked against standard reference materials
provided by the EPA or NBS with listings of certified values. The worksheets given to the analyst
have pertinent areas for calibration data to be recorded from which calibration or standard curves
can be obtained. ’

Once the instrument has been standardized, analyte concentrations are checked against
the standard curve every 10 analyses to assure continued calibration.

Samples are prepared, analyzed and reported according to those standardized procedures
specified by EPA, Standard Methods, AOAC, or other recognized, documented methodologies.
Sample weights, preparation,  aliquots: taken, and calculations are recorded .on the analysis sheet
furnished for each parameter to be determined and recorded in ink.

Method Blanks and Duplicate and Spiked Samples

A method blank is the analysis of pure organic-free water, high purity solvent or clean
sample matrix after being subjected to treatment specified. by the method used. Method blanks are
used on all analyses to verify, qualitatively, - that no false positives will occur and quantitatively, that
concentrations are accurate and do:not reflect contamination. A method blank is analyzed at a
minimum- of once for-each batch- of samples or after every twentieth sample, whichever is more
frequent.

Spiking concentrations. are: dependent upon-the background levels: in the original sample:
When- spiking for a scan analysis, nominal spiking levels are used as described by the method. If
a small number of specified chemicals are being measured, the sample:is.ideally: spiked at one-half
to one-and-one-half- times the-concentration found in: the sample.

The recovery of the spiked samples is calculated and summarized in the quality control
record as accuracy and gives the control chart limits.

Establishment of Acceptance Limits of Precision and Accuracy

v Each set of samples analyzed per analyte has a blank, duplicate, spike and a standard
reference material from which the precision and accuracy data are obtained.
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The precision of RPD is obtained by the manipulation of duplicate sample data as follows:

(D1 - D2)
(D1 + D2)/2

RPD = 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 Ilimits
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
controi” 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.

The above guidelines would be followed to correct the problem and maintain acceptable
levels. of confidence. No laboratory resuits will be reported or released until the "out of control"
situation is rectified.
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All worksheets given to the analyst for analyte determination are dated and initialed after
major analytical procedures are completed, i.e. on date 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

All bioassays for this testing program (with the exception of the bivalve larval test) were
conducted following methods outlined in the EPA/COE Testing Manual (1991). The bivalve larval
bicassays 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. autlined in ASTM: (1989).

Data resulting from the bioassays were recorded in ink on laboratory data sheets, evaluated by
the project manager to insure that all test conditions were within protocol limits, and incorporated into
the permanent project record file:

SOPs have been developed for instrument calibration, which detail standards to be used, units
for reporting data and expected performance standards for accuracy and precision. Water quality
monitoring instruments (D.O. meter, pH meter, salinometer, thermometer) are calibrated at least once
daily according to these SOPs, and data are recorded in logbooks at the laboratory. Backup
instrumentation is available in the event of equipment failure. ’

Bioassay test protocols generally specify acceptable limits of water quality (pH, D.O.,
temperature, salinity) in test containers during test performance. They also specify certain minimum
levels of organism response (survival, normal development, growth) which must be achieved in test
controls in order to validate the bioassay. A r?ference: 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
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for each organism:toxicant combination. Our control charts are continuously updated as each new
reference toxicant bioassay data set is incorporated. In order to be within control limits, the reftox EC50

or LC50 must fall within the range of +2 standard deviations of the mean of all previous reference
toxicant bioassays. The following table outlines reference toxicants used by the laboratory with each test
species:

CONCENTRATION-
TEST ORGANISM REFERENCE TOXICANT RANGE
Amphipod Cadmium Chloride (CdCl,) 0.125 - 4.0 h19/L
Mysid Sodium Dodecyl Sulfate (SE)S) 0.5 - 16.0 mg/L
Fish (Sanddab) Sodium Dodecyl Sulfate (SDS) 0.25 - 4.0 mg/L
Bivalve (Mussel) Copper Sulfate (CuSO,) 2.0 - 32.0 pg/L
Worm (Polychaete) Copper Sulfate (CuSO,) 6.25 - 500 pg/L

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, as well as

environmental monitoring data for these bioassays are presented herein. Chains of Custody are
presented in Appendix E.
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Table 5. Summary of instruments, calibration methods, prec1suon/accuracy monitoring, maintenance and record-keeping

for analytlcal equnpment utmzed in thlS test program _

Precision: & Record-
Calibration Accuracy Maintenance keeping
Analyte Instruments Method Standards Schedule Methods-
Metals Varian AA5; 3-4 point standard | SRMs* and as needed instrument print-
Models 400P, curve: replicate out, electronic
4002, 10 analyses meter hard copy
Oil & Grease | Perkin-Eimer IR 4-point standard spikes and as needed chromatogram
Spectrophotometer | curve replicate: charts, hard copy
Model 710B analyses }
Sulfides Titration standardized replicate clean burettes notebook hard
: titrant analyses copy
Organotins Hewlett-Packard 3-point standard SRMs and as needed instrument print-
GC; model 5890, curve and surro- replicate out, hard copy
series |l gate injection analyses
Chlorinated Hewlett-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 i 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).
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Chlorinated Pesticides
EPA METHOD 8080
QA/QC Report
QA/QC on sample SAM-7D
, QC LIMITS

Compound % REC MS % REC MSD % RPD % REC % RPD
Lindane . 125 120 « 4 46-127 50
Heptachlor 220t 105 - 35-130 31 .
Aldrin 3451 210t - 34-132 43
Dieldrin 124 124 0 31-134 38

Endrin 114 118 3 42-139 43

DDT 76 36 71* 23-134 50

* QOutside QC Limits; no corrective action required.
T Matrix Interference; LCS within QC limits.

MS = matrix spike

MSD = matrix spike duplicate

RPD = relative percent difference
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Chlorinated: Pesticides
EPA METHOD 8080
QA/QC Report
QA/QC on sample EK1

QC LIMITS

Compound % REC MS % REC MSD % RPD % REC % RPD
Lindane 100 65 42 46-127 50
Heptachlor 105 110 5 ‘ 35-130 31
Aldrin 100 85 16 34-132 43
Dieldrin 72 1367 6271 ‘ 31-134 38
Endrin 62 98 45* 42-139 43
DDT

76 124 48 23-134 50

* Outside QC Limits; no corrective action required.

+ Matrix Interference; LCS within QC limits.

MS = maitrix spike

MSD = matrix spike duplicate

RPD = relative percent difference
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Chlorinated Pesticides |
EPA METHOD 8080
QA/QC Report
QA/QC on sample Home Sediment:
QC LIMITS

Compound % REC MS % REC MSD % RPD % REC % RPD
Lindane t t - 46-127 50
Heptachior t t - 35-130 31

Aldrin T t - 34-132 43
Dieldrin 100 100 0 31-134 38

Endrin 100 140 33 42-139 43

DDT 120 130 8 23-134 50

T Matrix Interference; LCS within QC limits.

MS = matrix spike

MSD = matrix spike duplicate

RPD = relative percent difference
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Chlorinated Pesticides
EPA METHOD 8080.

QA/QC Report
QC LIMITS
Compound % REC LCS % REC
Lindane | 75 46-127
Heptachior ) 85 35-130
Aldrin 70 34-132
Dieldrin 86 31-134
Endrin 84 42-139
DDT ‘ 54 23-134

LCS = Laboratory Control Sample
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Chlorinated Pesticides
EPA METHOD 8080

QA/QC Report
QC LIMITS
Compound % REC LCS % REC
Lindane 70 46-127
Heptachlor 105 : 35-130
Aldrin . 150 34-132
Dieldrin 96 31-134
Endrin | 96 42-139
DDT 112 23-134

LCS = Laboratory Control Sample
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Chlorinated: Pesticides
EPA METHOD: 8080

QA/QC Report
QC LIMITS
Compound % REC LCS % REC
Lindane ‘ : 90 46-127
Heptachlor | 95 | 35-130
Aldrin 95 34-132
Dieldrin “ 88 31-134
Endrin 92 42-139
DDT 56 23-134

LCS = Laboratory Control Sample
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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 |l
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCB's

ND = Nonhe Detected

Chlorinated Pesticides
EPA METHOD 8080

pg9/Kg (ppb). dry weight

QA/QC. Report
HOME-SED Detection
HOME-SED  Duplicate Limit
ND ND 0.5
ND ND 1.0
ND ND 1.0
ND ND 1.0
ND ND 1.0
ND ND 1.0
ND ND 1.0
ND ND 1.0
ND ND 1.0
ND ND 1.0
ND ND 0.5
ND ND 2.0
ND ND 0.5
ND ND 10
ND ND 0.5
ND ND 0.5
ND ND 10
ND ND 30
ND ND 20
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Chlorinated Pesticides
EPA METHOD 8080
p#9/Kg (ppb) dry weight
QA/QC Report
SAM-7D Detection
Analyte SAM-7D Duplicate Limit
Aldrin ND ND 0.5
alpha-BHC ND ND 1.0
beta-BHC ND ND 1.0
delta-BHC ND ND 1.0
gamma-BHC (lindane) ND ND 1.0
ailpha-Chlordane ND ND 1.0
gamma-Chlordane ND ND 1.0
4,4-DDD ND ND 1.0
4,4-DDE ND ND 1.0
4,4-DDT ND ND 1.0
Dieldrin ND ND 0.5
Endosulfan | ND ND 2.0
Endosulfan 1 ND ND 0.5
Endosulfan sulfate ND ND 10
Endrin ND ND 0.5
Heptachlor ND ND 0.5
Heptachlor epoxide ND ND 10
Toxaphene ND ND 30
PCB's ND ND 20

ND = None Detected
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Chlorinated Pesticides
EPA METHOD. 8080

19/Kg (ppb) dry weight

QA/QC Report
EK-1 Detection
Analyte EK-1 Duplicate Limit
Aldrin ND ND 0.5
alpha-BHC ND ND 1.0
beta-BHC ND ND 1.0
delta-BHC ND ND 1.0
gamma-BHC (lindane) ND ND 1.0
‘~ alpha-Chlordane ND ND 1.0
gamma-Chiordane ND : ND 1.0
4,4'-DDD ND ND 1.0
4 4-DDE ND ND 1.0
4.4'-DDT ND ND 1.0
Dieldrin ND ND 0.5
Endosuifan | ND ND 2.0
Endosulfan 1 ND ND 0.5
Endosulfan sulfate ND ND 10
Endrin ND ND 0.5
Heptachlor ND ND 0.5
Heptachlor epoxide ND ND 10
Toxaphene ND ND 30
PCB’s ND ND 20

ND = None Detected
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Chlorinated Pesticides
EPA METHOD 8080
p#g/Kg (ppb) dry weight
QA/QC Report
Sample |D: Method Blank (MB062194) Dry Wi Dry Wt
‘ Sample Detection
Analyte Value Limit
Aldrin ND 0.5
alpha-BHC ND 1.0
beta-BHC ND 1.0
delta-BHC ND 1.0
gamma-BHC (lindane) ND 1.0
alpha-Chlordane ND 1.0
gamma-Chlordane ND 1.0
4,4-DDD ND 1.0
4,4-DDE ND 1.0
4,4'-DDT ND 1.0
Dieldrin ND 0.5
Endosuilfan | ND 2.0
Endosulfan 1l ND 0.5
Endosuifan sulfate ND 10
Endrin ND 0.5
Heptachlor ND 0.5
Heptachlor epoxide ND 10
Toxaphene ND 30
PCBs:
PCB 1242 ND 20
PCB 1248 ND 20
PCB 1254 ND 20
PCB 1260 ND 20
TOTAL PCBs ND 20
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Sample ID: Method Blank (MB041394)

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 i
Endosulfan sulfate
Endrin

Heptachlor
Heptachlor epoxide
Toxaphene

PCBs:

PCB 1242

PCB 1248

PCB 1254

PCB 1260

TOTAL PCBs

ND = None Detected

Chlorinated Pesticides

EPA METHOD 8080

HaiKg (ppb) dry weight

QA/QC Report

Dry WL
Sample
Value

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

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND

Dry Wt
Detection
Limit
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20
20
20
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Chlorinated Pesticides
EPA METHOD 8080
pa/Kg (ppb) dry weight
QA/QC Report
Sample ID: Method Blank (MB041594) Dry Wt. Dry Wt.
Sample Detection
Analyte Value Limit
Aldrin ND 0.5
alpha-BHC ND 1.0
beta-BHC ND 1.0
delta-BHC - ND 1.0
gamma-BHC (lindane) ND 1.0
alpha-Chiordane ND 1.0
gamma-Chlordane ND 1.0
4,4-DDD ND 1.0
4,4'-DDE ND 1.0
4.4-DDT ND 1.0
Dieldrin ND 0.5
Endosulfan | ND 2.0
Endosulfan I ND 0.5
Endosulfan suifate ND 10
Endrin ND 0.5
Heptachlor ND 0.5
Heptachior epoxide ND 10
Toxaphene ND 30
PCBs:
PCB 1242 ND 20
PCB 1248 ND 20
PCB 1254 ND 20
PCB 1260 ND 20
TOTAL PCBs ND 20

ND = None Detected
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Chlorinated Pesticides
EPA METHOD 8080
#9/Kg (ppb) dry weight
QA/QC Report
Sample ID: Method Blank (MB050994) Dry Wt Dry Wt
. Sample Detection
Analyte Value Limit
Aldrin ND 0.5
alpha-BHC ND 1.0
beta-BHC ND 1.0
delta-BHC ND 1.0
gamma-BHC (lindane) ND 1.0
alpha-Chiordane ND 1.0
gamma-Chlordane ND 1.0
4,4-DDD ND 1.0
4,4-DDE ND 1.0
4,4-DDT ND 1.0
Dieldrin ND 0.5
Endosuifan | ND 20
Endosulfan I ND 0.5
Endosulfan sulfate ND 10
Endrin ND 0.5
Heptachlor ND 0.5
Heptachlor epoxide ND 10
Toxaphene ND 30
PCBs:
PCB 1242 ND 20
PCB 1248 ND 20
PCB 1254 ND 20
PCB 1260 ND 20
TOTAL PCBs ND 20

ND = None Detected
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Chlorinated Pesticides
EPA METHOD 8080
QA/QC Report
Surrogate: Recoveries (%)
Sample Tetrachloro-m-xylene Decachlorobiphenyi
SAM-7D 132 124
SAM-5D 214% 204t
SAM-3D 88 109
SAM-4D 1561 110
SAM-2D 98 122
SAM-1D 101 117
SAM-6C 212t 118
SAM-6B 1681 109
SAM-B6A 93 96
SAM-4(D) 87 93
SAM-6 Composite 80 95
EK-1 79 90
EK-2 88 98
EK-3 106 104
EK-4 128 108
EK Composite 135 104
NB-4 Rep 1 1721 93
FL-8 119 98
FL-7 1791 97
FL-6 165t 102
FL-5 183t 92
FL-3 137 90
FL-4 1661 85
FL-1 110 81
FL-2 134 87
FL-Composite 2021 75
Reference Composite 68 75
Home Sediment 179% 123

QC Limits
(20-150)

T Matrix Interference
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Element
Pesticides

Aldrin

beta-BHC

gamma-BHC (Lindane)
4,4'-DDD

4,4-DDE

4,4-DDT

Dieldrin

Endrin

Heptachlor
Methoxychlor

Semi-volatiles

Naphthailene

Fluorene

Phenanthrene
Anthracene

Pyrene
Benzo(a)anthracene
Chrysene
Butylbenzylphthalate
Bis(2-ethylhexyl)phthaiate

Organic Compounds
SRM QA/QC Report

#9/Kg (ppb)
Value Certified
Found Value
275 246
208 145
263 219
421 334
554 455
316 287
98 101
386 297
301 160
251 160
757 1640
2922 6060
1144 1570
59* 1010
4641 8030
519* 2030
1727 2350
7510 10600
6056 7120

* Outside QC limits; no corrective action required.

SRM = Environmental Resource Associates Lot #324

Advisory
Range

103-300
25-213
70-278

104-471
137-660
72-459
36-147

-122-598

101-330

61-253

623-2180
2670-7330
848-1880
273-1340
4180-9230
670-2900
400-3950
1590-16100
1140-11200
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Polynuclear Aromatic Hydrocarbons (PAHS)

EPA METHOD 8270
QA/QC Report
QA/QC on sample HUM94SEDO0001

QC LIMITS
Compound % REC MS % REC MSD % RPD % REC % RPD
Acenaphthene 79 88 11 31137 19
Pyrene 62 64 3 35-142 36

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
QA/QC on sample HUM94SED0028

‘ QC LIMITS
Compound % REC MS % REC MSD % RPD % REC % RPD
Acenaphthene 94 87 8 31-137 19
Pyrene 110 93 17 35-142 36

MS = Matrix Spike
MSD = Matrix Spike Duplicate

RPD = Relative Percent Difference
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Polynuclear Aromatic Hydrocarbons (PAHs)

EPA METHOD 8270
QA/QC Report

» QC LIMITS
Compound % REC LCS % REC
Acenaphthene 87 31-137
Pyrene 70 35-142

LCS = Laboratory Control Sample
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Polynuclear Aromatic Hydrocarbons (PAHSs)
EPA METHOD 8270

QA/QC Report
QC LIMITS
Compound : % REC LCS % REC
Acenaphthene 80 31-137
Pyrene 71 ‘ 35-142

LCS = Laboratory Control Sample
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Polynuclear Aromatic Hydrocarbons (PAHSs)

EPA METHOD 8270
QA/QC Report

QC LIMITS
Compound % REC LCS % REC
Acenaphthene 79 31-137
Pyrene 61 35-142

L.CS = Laboratory Control Sample



San Francisco Army Corps of Engineers ToxScAN INC.
HumBOLDT BAY T-10774
Baseline Survey I Page D-29
Polynuclear Aromatic Hydrocarbons (PAHs)
EPA Method 8270
#9/Kg (ppb) dry weight
QA/QC Report
SAM-7D Detection

Analyte SAM-7D DUPLICATE Limit
Naphthalene ND ND 20
Acenaphthylene ND ND 20
Acenaphthene ND ND 20

Fluorene ND ND 20
Phenanthrene ND 20 20

Anthracene ND ND 20

Fluoranthene ND ND 20

Pyrene ND ND 25

Chrysene ND ND 20
Benzo(a)anthracene ND ND 20
Benzo(b)flucranthene ND ND 20
Benzo(k)fluoranthene ND ND 20
Benzo(a)pyrene ND ND 20
Indeno(1,2,3-CD)pyrene ND ND 20
Dibenzo(a,h)anthracene ND ND 20
Benzo(ghi)perylene ND ND 20
2-Methylnaphthalene ND ND 20

Total PAH's ND 20 20

Total phthalates 110 120 10

ND = None Detected



TOXSCAN INC.

San Francisco Army Corps of Engineers

ND = None Detected

T-10774 Humboldt Bay
Page D-30 Baseline Survey Il
Polynuclear Aromatic Hydrocarbons (PAHs)
EPA Method 8270
wa/Kg (ppb) dry weight
QA/QC Report
FL-7 Detection

Analyte FL-7 DUPLICATE Limit
- Naphthalene 84 37 20
Acenaphthylene ND ND 20
Acenaphthene ND ND 20
Fluorene ND ND 20
Phenanthrene 70 62 20
Anthracene ND ND 20
Fluoranthene ND ND 20
Pyrene 31 27 25
Chrysene ND ND 20
Benzo(a)anthracene 38 ND 20
Benzo(b)fluoranthene ND ND 20
Benzo(k)fluoranthene ND ND 20
Benzo(a)pyrene ND ND 20
Indeno(1,2,3-CD)pyrene ND ND 20
Dibenzo(a,h)anthracene ND ND 20
Benzo(ghi)perylene ND ND 20
2-Methyinaphthalene 59 55 20
Total PAH’s 280 180 20
Total phthalates 2580 180 10



San Francisco Army Corps of Engineers TOXSCAN INC.
HumBoOLDT BAY T-10774
Baseline Survey |l Page D-31

Polynuclear Aromatic Hydrocarbons (PAHs)
EPA Method 8270

#g/Kg (ppb) dry weight

QA/QC Report
MB050194 Detection
Analyte Method Blank Limit
Naphthalene ND 20
Acenaphthylene ND 20
Acenaphthene ND 20
Fluorene ‘J ND 20
Phenanthrene ND 20
Anthracene ' ND 20
Fluoranthene ND 20
Pyrene ND 25
Chrysene ND 20
Benzo(a)anthracene ND 20
Benzo(b)fluoranthene ‘ ND 20
Benzo(k)fluoranthene ND 20
Benzo(a)pyrene ND 20
Indeno(1,2,3-CD)pyrene ND 20
Dibenzo(a,h)anthracene ‘ ND 20
Benzo(ghi)perylene ND 20
2-Methylnaphthalene ND 20
Total PAH's ND 20
Total phthalates 940* 10

* Suspected laboratory contaminant

ND = None Detected
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San Francisco Army Corps of Engineers

T-10774 Humboldt Bay
Page D-32 Baseline Survey
Polynuclear Aromatic Hydrocarbons (PAHs)
EPA Method 8270
#g/Kg (ppb) dry weight
QA/QC Report
MB050594 Detection
Analyte Method Blank Limit
Naphthalene | ND 20
Acenaphthylene ND 20
Acenaphthene ND 20
Fluorene ND 20
Phenanthrene ND 20
Anthracene ND 20
Fluoranthene ND 20
Pyrene ND 25
Chrysene ND 20
Benzo(a)anthracene ND 20
Benzo(b)flucranthene ND 20
Benzo(k)fluoranthene ND 20
Benzo(a)pyrene ND 20
Indeno(1,2,3-CD)pyrene ND 20
Dibenzo(a,h)anthracene ND 20
Benzo(ghi)perylene ND 20
2-Methylnaphthalene ND 20
Total PAH's ND 20
Total phthalates 59* 10

* Suspected laboratory contaminant

ND = None Detected



San Francisco Army Corps of Engineers ToxScaN INC.
HumBoOLDT BAY T-10774
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Polynuclear Aromatic Hydrocarbons (PAHSs)
EPA Method 8270
r9/Kg (ppb) dry weight
QA/QC Report
MB041494 Detection

Analyte Method Blank Limit
Naphthalene ND 20
Acenaphthylene ND 20
Acenaphthene ND 20

Fluorene ND 20
Phenanthrene ND 20

Anthracene ND 20

Fluoranthene ND 20

Pyrene ND 25

Chrysene ND 20
Benzo(a)anthracene ND 20
Benzo(b)fluoranthene ND 20
Benzo(k)fluoranthene ND 20
Benzo(a)pyrene ND 20
Indeno(1,2,3-CD)pyrene ND 20
Dibenzo(a,h)anthracene ND 20
Benzo(ghi)perylene ND 20
2-Methylnaphthalene ND 20

Total PAH'’s ND 20

Total phthalates 190* 10

* Suspected laboratory contaminant

ND = None Detected
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San Francisco Army Corps of Engineers

T-10774 Humboldt Bay
Page D-34 Baseline Survey 1l
Polynuclear Aromatic Hydrocarbons (PAHSs)
EPA Method 8270
Hg/Kg (ppb) dry weight
QA/QC Report
MB041394 Detection

Analyte Method Blank Limit
Naphthalene ND 20
Acenaphthyiene ND 20
Acenaphthene ND 20
Fluorene ND 20
Phenanthrene ND 20
Anthracene ND 20
Fluoranthene ND 20
Pyrene ND 25
Chrysene ND 20
Benzo(a)anthracene ND 20
Benzo(b)fluoranthene ND 20
Benzo(k)fluoranthene ND 20
Benzo(a)pyrene ND 20
indeno(1,2,3-CD)pyrene ND 20
Dibenzo(a,h)anthracene ND 20
2-Methyinaphthaiene ND 20
Total PAH's ND 20

90* 10

Total phthalates

* Suspected laboratory contaminant

ND = None Detected
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HumBOLDT BAY T-10774
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Polynuclear Aromatic Hydrocarbons (PAHs)
EPA Method 8270
#9iKg (ppb) dry weight
QA/QC Report
MB062194 Detection

Analyte Method Blank Limit
Naphthaiene ND 20
Acenaphthylene ND 20
Acenaphthene ND 20

Fluorene ND 20
Phenanthrene ND 20

Anthracene ND 20

Fluoranthene - ND 20

Pyrene ND 25

Chrysene ND 20
Benzo(a)anthracene ND 20
Benzo(b)flucranthene ND 20
Benzo(k)fluoranthene ND 20
Benzo(a)pyrene ND 20
Indeno(1,2,3-CD)pyrene ND 20
Dibenzo(a,h)anthracene ND 20
2-Methylnaphthalene ND 20

Total PAH's ND 20

Totai phthalates 160* 10

* Suspected laboratory contaminant

ND = None Detected
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San Francisco Army Corps of Engineers

T-10774 Humboldt Bay
Page D-36 Baseline Survey
Polynuclear Aromatic Hydrocarbons (PAHs) and Phthalate Esters
EPA Method 8270
QA/QC Report
Surrogate Recovery (%)

Sample 1D S1 S2 83 5S4 S5 Sé
SAM-7D 54 62 62 70 51 82
SAM-5D 52 61 66 71 50 86
SAM-4D 43 57 53 66 69 81
SAM-3D 52 58 59 67 53 80
SAM-2D 60 71 78 80 48 85
SAM-1D 53 58 39 75 44 71
SAM-6C 60 57 62 71 68 84
SAM-6B 66 68 69 73 86 96
SAM-6A 41 49 57 61 34 78
SAM-4(D) 56 68 68 85 58 84
SAM-6 Composite 70 69 83 81 83 86
EK-1 52 63 72 89 34 89
EK-2 61 65 59 78 86 89
EK-3 63 67 61 79 88 84
EK-4 73 77 67 81 95 91
EK Composite 67 69 62 .76 89 89
NB-4 Rep 1 70 65 65 76 85 80
FL-8 62 70 63 79 72 83
FL-7 55 66 67 74 57 89
FL-6 76 82 71 88 101 92
FL-5 72 67 52 78 78 91
FL-4 68 78 72 88 87 74
FL-3 64 71 687 91 94 82
FL-2 73 85 76 89 93 77
FL-1 66 73 71 85 g4 74
FL-Composite 59 72 69 88 98 78
Reference Composite 39 57 46 75 76 85
Home Sediment 25 28 39 49 42 47
Surrogate 1D QC Limits

S1 = 2-Fluorophenol (25-121)

S2 = Phenol-d5 (24-113)

S3 = Nitrobenzene-d5 (23-120)

S4 = 2-Fluorobiphenyi (30-115)

S5 = 2,4,6-Tribromophenol (19-122

S6 = Terphenyl-d14 (18-137)



San Francisco Army Corps of Engineers TOXSCAN INC.
HumBoOLDT BAY T-10774
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Organotin Speciation
#g/Kg (ppb) dry weight
QA/QC Report
QA/QC on sample SAM-6 Composite
% TPT
Sampie ID Monobutyltin Dibutyitin Tributyltin Tetrabutyitin SUR
Amount of Spike {(ug/Kg) = 100
Spike 1 (%) 3 85 88 74 60
SRM (%) 188 122 102 - 53
Blank : ND ND ND ND 54

TPT Sur = Tripropyltin surrogate recovery
Detection Limit = 1 ppb
ND = None Detected

NOTE: As stated in TBT methodology protocol’, the analytical method has been optimized to tributyitin

at the decreased efficiency of monobutylitin extraction and recovery of analyte

SRM SRM

Value Certified %

Found Value Recovery
Dibutyltin 1.42 1.16 122
Tributyitin 1.30 1.27 102

SRM = National Research Council Canada PACS-1, marine sediment

'Battelle Project No. N-0519-6100, Measurement of Butylin Species in Sediment by n-Pentyl Derivatization with Gas

Chromatography/Flame Photometric Detection.



ToxSCAN INC.

San Francisco Army Corps of Engineers

T-10774 Humboldt Bay
Page D-38 Baseline Survey |l
Organotin Speciation
uglKg (ppb) dry weight

~ QAJQC Report

QA/QC on sample EK-1

: % TPT

Sample 1D Monobutyitin Dibutyltin Tributyltin Tetrabutyltin SUR
Amount of Spike (ug/Kg) = 100
Spike 1 (%) 7 74 99 83 64
SRM (%) 165 101 88 - 85
Blank ND ND ND ND 70

TPT Sur = Tripropyltin surrogate recovery

Detection Limit = 1 ppb
ND'= None Detected

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

Value

Found
Dibutyitin
Tributyitin

SRM = National Research Council Canada PACS-1, marine sediment

SRM
Certified %
Value Recovery
1.16 101
1.27 88

‘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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Element

Arsenic
Cadmium
Chromium

Copper
Lead
Mercury

Nickel
Zinc

ND = None Detected
NA = Not Applicable :
** ToxScan acceptance limits: 30% (at 5 times detection limit)

Value
Found

g/l

21.2
3.69
95.6

83.0
165
1.20

31.5
373

Certified
Value

ualg

23.4
3.45
138

89.6
161
1.47

441
438

Percent

+/- Recovery*
0.8 91

0.2 107
5.0 71

5.0 84

17 96
0.07 82
3.0 71

12 85

SRM = National Institute of Standards and Technoiogy Estuarine Sediment, # 1646
* ToxScan acceptance limits: 65-130% recovery

San Francisco Army Corps of Engineers
HumBoLDT BAY T-10774
Baseline Survey Il Page D-39
Metals
£glg (ppm)
QA/QC Report'
QA/QC on sample SAM-7D
Amount
Analyte/ of Spike % Recovery Method
Sample ID pg/mL of Spike* Rep 1 Rep 2 RPD** Blank
Arsenic 0.29 107 5.9 6.0 2 ND
- Cadmium 0.02¢9 92 ND ND NA ND
Chromium 2.86 117 77 96 22 ND
Copper 2.86 86 5.7 6.3 10 ND
Lead 1.43 95 6.1 57 7 ND
Mercury 0.029 98 0.020 0.025 22 ND
Nickel 1.43 107 41 43 5 ND
Selenium 0.14 79 ND ND NA ND
Silver 0.29 96 ND _ND NA ND
Zinc 2.86 94 31 33 8 ND
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San Francisco Army Corps. of Engineers

T-10774 Humboldt Bay
Page D-40 Baseline Survey |l
Metals:

#g/g (ppm)

QA/QC Report
QA/QC on sample FL-2

Amount
Analyte/ of Spike % Recovery Method
Sample 1D pg/mb of Spike* Rep 1 Rep 2 RPD** Blank
Arsenic ~-0.29 104 8.9 8.4 6 ND
Cadmium 0.029 106 0.3 0.2 40 ND
Chromium 2.86 106 120 120 0 ND
Copper 2.86 94 38 36 5 ND
Lead 1.43 96 12 11 9 ND
Mercury 0.029 107 0.10 0.10 0 ND
Nickel 1.43 118 110 110 0 ND
Selenium 0.14 73 ND ND NA ND
Silver 0.29 99 ND ND NA ND
Zinc 2.86 101 82 79 4 ND

ND = None Detected
NA = Not Applicable ‘
* ToxScan acceptance limits: 65-130% recovery
** ToxScan acceptance limits: 30% (at 5 times detection limit)



San Francisco Army Corps of Engineers | TOXSCAN INC.
HumBoLDT BAY T-10774
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Inorganic Method Numbers

Percent Solids . ...........ccoooo ... .. EPA Method 160.3
Sulfides .......... ... . .. .. . .. ... ... EPA/SW846 Method 9030
Total Organic Carbon ................. Gaudette et al. '

Arsenic ... ... ..., EPA/SW846 Method 7060
Cadmium . ........ ... .. .. .. ... ... .. EPA/SW846 Method 7131
Chromium ........ e EPA/SW846 Method 7191
Copper . ... ... .. ... .. EPA/SW846 Method 7210
Lead .. ... . . . EPA/SW846 Method 7421
Mercury . ...... ... ... . ... EPA/SW846 Method 7471
Nickel . ....... ... ... . . . . ... ... ... EPA/SWB846 Method 7521
Selenium . ... .. EPA/SW846 Method 7741
Silver ..., EPA/SW846 Method 7761
ZiNC ... EPA/SWB846 Method 7950
Organotins . ........................ GC/FPD

Qil&Grease ............ . ... ... Standard Method 5520C

Total Petroleum Hydrocarbons . ... ....... Standard Method 5520F

' Henri E. Gaudette, Wilson R. Flight, Lois Toner and Dav;d W. Folger, Defermination of Organic Carbon in Recent Sediments;
Journal of Sedimentary Petroiogy, Vol. 44, No. 1, p. 249-253; 1974.
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Summary of Environmental Monitoring Data: Bivalve Larvae Suspended Particulate Phase Bioassay

7.9 : 8.1

Seawater 16.9 15.6

Control 7.6 7.4

32.8 ' —

7.7 8.1

Humboidt 16.5 155
Reference

Sedi ¢ 7.8 7.5

edimen 33.0 O

7.8 8.1

SAMTB 16.7 15.4

7.8 7.4

100% 208 o

7.8 8.2

FLTB 16.7 15.4

77 7.5

100% 38 T

7.8 8.2

EKUP 16.7 155

7.8 7.5

100% 208 —
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Summary of Environmental Monitoring Data: Rhepoxynius abronius Solid Phase Static Bioassay

7.69 0.1 8.0 7.3

Control 15.34 0.37 15.6 14.5--.
8.06 0.07 8.1 7.9
Humboldt 7.68 0.09 7.8 7.5
Reference 15.32 0.38 15.6 14.5
Sediment 8.10 0.07 8.2 7.9
7.64 . 0.09 7.8 7.5
EKUP 15.31 0.35 15.5 145
8.07 0.06 8.1 7.9
7.65 0.11 7.9 7.5
SAMTB’ 16.32 0.37 15.5 14.5
8.07 . 0.06 8.2 7.9
8.07 0.05 8.1 7.9
FLTB 15.26 0.38 15.7 14.6
8.07 0.05 8.1 7.9



TOXScAN INC.
T-10774
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San Francisco Army Corps of Engineers

Humboldt Bay

Baseline Survey 11

Summary of Environmental Monitoring Data: Holmesimysis costata Solid Phase Flow Through
Biocassay ‘

Control 13.35 073 14.6 12.1
8.02 0.11 8.2 7.7

Humboldt 8.59 0.18 9.0 8.2
Reference 13.32 0.70 14.4 12.1
Sediment 8.03 0.10 8.1 7.7
8.59 0.17 8.9 8.3

13.30 0.72 14.3 12.1

EKUP 8.02 0.11 8.1 7.6
8.61 0.20 9.0 8.0

13.33 0.71 14.4 12.0

~ SAMTB 8.02 0.10 8.1 7.7
8.61 0.19 9.0 8.3

13.34 0.70 14.4 12.0

FLTB 8.03 0.11 8.1 7.6
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Summary of Environmental Monitoring Data: Nephtys caecoides Solid Phase Flow Through Bioassay

8.16 76

Control 12.96 0.40 14.0 12.4
8.03 0.10 8.1 7.7

Humboldt - 8.15 0.22 8.5 7.5
Reference - 13.04 0.43 14.1 12.5
Sediment 8.02 0.10 8.1 - 7.7
’ 818 . 019 8.6 7.5
: 12.95 0.40 14.1 12.4

EKUP 8.01 0.12 8.1 7.6
8.19 0.17 8.5 7.7

. 12.97 0.38 14.1 12.4
SAMTB 8.00 0.13 8.1 7.6
8.12 0.18 8.4 7.7

13.03 0.40 14.2 12.5

FLTB 8.02 0.10 8.1 7.7




TOXSCAN INC.
T-10774
Page D-46

San Francisco Army Corps of Engineers
Humboldt Bay
Baseline Survey Il

Summary of Environmental Monitoring Data: Citharichthys stigmaeus Suspended Particulate Phase

Bioassay
7.73 -0.12 7.9 7.4
Control 14.71 0.06 14.8 14.6
8.02 0.05 8.1 7.9
Humboldt 7.61 10.31 7.9 6.1
Reference 14.72 0.07 14.8 14.6
Sediment 8.04 0.10 8.2 7.8
7.65 0.23- 7.9 6.3
14.70 0.08 15.0 14.6
EKUP 7.90 0.24 8.1 6.9
7.71 0.19 7.9 6.4
14.71 --0.09 15.0 14.6
SAMTB 8.08 0.07. 8.2 7.8
7.69 -0.22 7.9 6.6
14.66 0.07 14.8 14,5
FLTB 8.13 0.17 8.4 7.8
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Summary of Environmental Monitoring Data: Holmesimysis costata Suspended Particulate Phase
Bioassay

775 ,,,,, 029 _____ . -
14.80 0.11 15.0 14.7
|

Contro 8.02 0.04 8.1 8.0
Humboldt 7.64 0.30 8.0 7.0
Reference 14.76 0.11 15.0 14.6
Sediment 8.01 0.10 8.1 7.7
7.64 0.28 8.0 7.1
14.73 0.07 14.9 147

EKUP 8.04 0.07 8.1 7.9
7.62 0.37 8.0 7.0
14.71 0.05 14.8 14.6

SAMTB 8.06 0.05 8.2 8.0
7.60 0.33 8.0 7.0
14.71 0.07 14.9 14.6

FLTB 8.13 0.15 8.6 7.8
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Reference Toxicant Bioassay

Species: Rhepoxynius abronius Date: 25 April 1994
Toxicant: Cadmium chloride T-10774

Number Surviving

Observation Time (hours)

Concentration Mean %
(mglL) Replicate 0 96 Survival
ot ; 1 oo
0.125 : s I %0

I
0.50 : . 2 &
1.00 ; . S 40
L s
4.00 : b | 0

96-hour LC,, (Spearman) = 0.76 ppm

95% confidence limits = 0.56 ppm - 1.02 ppm
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T-10774 Humboldt Bay
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Reference Toxicant Bioassay

Species: Holmesimysis costata Date: 4 May 1994
Toxicant: Sodium Dodecyl Sulfate T-10774

...
Number Surviving

Observation Time (hours)

Concentration Mean %
 (mgl/L) Replicate -0 96 Survival
Control ; 18 18 100
; e
; 5 s
20 2 10 10 ®
; 5 s 0™
; s I
e I

96-hour LC,, (Spearman) = 9.28 ppm

95% confidence limits = 7.61 ppm - 11.3 ppm
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Reference Toxicant Bioassay

Species: Holmesimysis costata Date: 11 May 94
Toxicant: Sodium Dodecyl Sulfate T-10774

Number Surviving

Observation Time (hours)

Concentration Mean %
(mg/L) ‘ Replicate vO ‘ 96 Survival

Gontrl ! 10 10 100

; TR

; 55 ™

2.0 2 10 1o %

; T

; 3

; TR

96-hour LC4, (Spearman) = 5.46 ppm

95% confidence limits = 4.45 ppm - 6.71 ppm
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Reference Toxicant Bioassay

Species: Citharichthys stigmaeus Date: 10 May 1994
Toxicant: Sodium Dodecyl Sulifate T-10774

S ——
‘ 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

1 10 9 97
0.25 2 10 10

3 10 10

1 10 8 93
0.5 2 10 10

3 10 10

1 10 10 100
1.0 2 10 10 .

3 10 10

1 10~ 9 S0
2.0 2 10 10

3 10 8

1 10 1. 13
4.0 2 10 -2

3 10 1

96-hour LC,, (Spearman) = 2.87 ppm

95% confidence limits = 2.66 ppm - 3.10 ppm
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Reference Toxicant Bioassay

Species: Nephtys caecoides Date: 28 April 1994
Toxicant. Copper Sulfate T-10774

o
Number Surviving

Observation Time (hours)

Concentration ] Mean %
(ug/L) Replicate 0 96 Survival
1 10 8 90
Control 5 10 10
1 10 8 90
6.25 2 10 10
1 10 9 85
125 2 10 8
1 10 8 70
25 2 10 6
1 10 9 90
50 2 10 9
1 10 6 60
100 2 10 6
1 10 0 0
500 2 10 0

96-hour LC,, (Spearman) = 108 ppb

95% confidence limits = 71.5 ppb - 162 ppb






Appendix E

Appendix E: LPC Calculation and Test Organism Handling Logs






Table E1. Calculations of the Limitihg Permissible Concentrations (from EPA/ACOE 1977) for disposal
depths of 50, 20 and 10 meters, Humboldt Baseline Survey II, Composite FLTB: Citharichthys

stigmaeous .

Mixing Zone Estimation (V)

Depth of disposal site (m) =
Pi=

Width of vessel (m) =
Length of vessel (m) =
Speed of vessel (m/sec) =
Time of discharge (sec) =

Mixing Zone Volume (m°) =

Volume of Liquid Phase (V.)

Bulk density (constant) =

Particle density (constant) =
Density of liquid phase (constant) =
Volume of disposal vessel (m®) =

Liquid phase volume (m®) =

Concentration of Suspended Phase (Cp)

Percent Silt =
Percent Clay =

Volume (m°) of suspended phase (V,,) =

Projected Percent Concentration (C,) =

LC;, from bioassay (% elutriate) =

Factor LC., X 0.01 =

50
3.1416
19*
35
0.5
15*

2139075

PRGN N Y
OO O,

RN
(4]
(4]

*

794

39.4
19.1

211
0.0099
71.7

0.717

20
3.1416
11*

-35*

0.5*
15*

855630

A AN A
o N
Fo oo

794

39.4
19.1

211
0.024
71.7

0.717

10
3.1416
11*
35*
0.5
15*

427815

A AanN
O-IOO)U'I

794

39.4
191

211
0.049
71.7

0.717

The factored LC50s are higher than the projected concentrations; therefore the Limiting Permissible
Concentration (LPC) is not exceeded for composite FLTB: Citharichtys stigmaeous for disposal depths

of 50, 20 and 10 meters.

* These values are estimations; actual values were not available.






: A ToXsCcan, Lnc. :
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Chains of Custody
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FUAOUAN NG, /| LADURATURY (BALCH) WD |-t 1+ 1]

SAMPLE LOG-IN CHECKLIST (CHECK ONE) YES | NO | NA

1. Shipping service: UPS Red / UPS Blue / UPS Ground / Federal Express _ |
(circle one) courier / delivered by hand /(gther> (describe): GREY U~ D

Airbill number (write the number in this space):
2. Is the shipping container intact? g

Type of shipping container received? cooler / box / none /.&theb (describe):

(circle one) Biccichr

Are custody seals present on the shipping container? v

If yes, are they intact? -

Shipping preservation (circle one):

water ice / dry ice / blue ice / \none// other (describe):

Shipping container temperature (record on this line in °C): %g /5. ¢
3. Is a chain of custody (COC) form present? ‘/

Are there discrepancies between the COC and the samples? -

(If yes, describe on COC or below.)
4. Are the sample containers. intact? _

(if no, describe on COC or below.)

Are custody seals present on the sample containers? -

If yes, are they intact? (If no, describe on COC or below.) -
5. Liquid samples only: Are the samples appropriately preserved?

Liquid sample pH venﬂcatzon(10% of samples): (circle one or write-in the pH)

ToxScan ID: ' , pH<2 | pH>12

ToxScan ID: pH<2 pH>12 |

ToxScan ID: pH<2 pH>12 pH=

ToxScan ID: pH<2 pH>12 pH=

ToxScan ID: | pH<2 pH>12 pH=
6. Date shipping container returned (write-in date or N/A): N , A

NOTES / COMMENTS:

For Samples Preserved by Sample Acquisition Staff (write-in the appropriate information):

Chemical Preservative: Sample D #'s preserved: Lot # of Chemical Preservative:

)

Signature: % )J/y/(uﬁ\/

F\WP51\DATALOGS\LOGINCHK.MLM\March Zg 1984 .

Date Received: 22 ApP Ger
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4< mangar way : SR e . ——————

WATSONVILLE, CA 95076-2404
) Show this Purchase Order Number

) on all correspandencs, Invoicas, ) s .
chfes ; HIERIEE 09723
7//9 .933. /4670
) —

5/7/4 5’%70 >ér /CAD/“CD# goo|- | foo |-
(9&&/\/

/> L= //Dﬂ,/f/)&r %///A'o e

QC = ZCS}, é/@m/e-

e 3
(AT = e s
[ by 5574%127‘4—71"4/
/ N / 7 N -
@)’/7-6 / 5¢
/ /
>
i
1. Please send copies of your invoice.
2. Order is to be enterad in accordance with prices, delivery and spacifications shown above. /M
3. Notify us immediately if you are unable to ship as spacified. AUTHORIZED
RECYCLED PAPER

ORIG'NAL . N Contents: 40% Pre-Consumer * 10% Post-Consu....
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ALTA Analytical Laboratory
Batch ID: / 39// ;

Sample Log-In Checklist ~Yes | No
1. Date Samples Arrived:____7~-29-7¢/  nitials:__ 4205
2. Samples Arrived By: (circle one)  Airborne Express Federal Express @
Emery Freezer Truck Company Courier Othier

3. Shipping Documentation Present? (circle one) " Shipping Label

@ Tracking Number % 25/ S~ 990// 2

<

4. Shipping Container(s) Intact? If no, describe condition below.

><\ .

5. Custody Seals Present and Intact? If not intact, describe condition below.

No. of Seals or Seal No. Type:(circie) Bottle or Container

Sample Container Intact? If no, indicate sample condition below.

Shipping Preservation: (circle one) Ice DryIce  None

Chain of Custody (COC) or other Sample Documentation Present?

Ll

COC/Documentation Acceptable? If no, complete COC Anomaly Form.

10. Shipping Container: (circle one each) ~ ALTA or i/ or

Retain

11. Container and/or Bottles Requested?

*12. Drinking Water Sample? If yes, Acceptable Preservation? (circle) Y or N

*Required for HRMS

Name: ' Date Samples Reconciled:

(Signature Required for LCMS Only)

Comments:




42 Hangar way
s WATSONVILLE, CA 95076-2404

Show this Purchase Orgler Number

TEL (408) 724-4522 oping papers and packagen. 03680

' TO ‘5\ ) / DATE REQUISITION NO. \
: e / 07 / Y 10 Y

AQ 7{7\ Ma 01/

Marm Lo LCQ?Q
QU433 14O d

MH 9

DL = | &ou'—P ‘f%/*{vv“ﬁm

QC= | CS, blanle

AT A weeks
( b} 29 il 1994 )

i [ At
1. Please send copies of your invoice. \}/L‘
2. Order is to be entsred in accordance with prices, dslivery and specifications shown above.
‘% Notify us immediately if you are unabls to ship as specified. Qﬂy AUTHORIZED 8Y
RECYCLED PAPER
OF“G | NAL tents: ig% Pre-Consumer * 10% Post-Consumet
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CHEMICAL ANALYSIS, TOXICITY EVALUATION
AND BIOACCUMULATION EXPOSURE
OF SEDIMENTS FROM

HUMBOLDT BAY:

FINAL REPORT

Prepared for:

U.S. ARMY ENGINEERING DISTRICT-
SAN FRANCISCO CORPS OF ENGINEERS
San Francisco, California

Prepared by:

TOXSCAN INC. and KINNETIC LABORATORIES, INC.
Watsonville, California ‘

NOVEMBER 1994
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