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1. INTRODUCTION

As part of their Operations and Maintenance Program, the United States Army Corps of
Engineers (USACE) is planning to dredge accumulated sediment from within the San Rafael
Channel (Figures 1-1 and 1-2) to restore navigation depths in the channel. The USACE has
contracted Pacific EcoRisk (PER) to perform pre-dredge sampling and analysis in support of a
determination of suitability for placement of dredged San Rafael Channel sediments at the
Hamilton Wetland Restoration Project (HWRP) or at the San Pablo Bay (SF-10) and Alcatraz
Island (SF-11) in-Bay sites. This Data Report has been prepared to provide the required
characterization of these sediments.

1.1 Project Description

The San Rafael Channel is located within the City of San Rafael in Marin County, approximately
17 miles north of San Francisco. The San Rafael Channel can effectively be divided into two
portions: the Inner Canal portion is located along the entire length of San Rafael Creek, and the
‘Across the Flats’ (ATF) portion extends out into the Bay from the mouth of the San Rafael
Creek (Figure 1-2). The Inner Canal portion of the channel is authorized as a channel 60 ft wide,
~ 1.6 miles long from the mouth of the creek to Grand Street in San Rafael, with a depth of -6 ft
mean lower low water (MLLW). This portion of the channel also has a turning basin at the San
Rafael Yacht Club that is 100 ft wide, 200 ft long and -6 ft MLLW. The ATF portion of the
channel is authorized as a channel 100 ft wide, ~ 2.4 miles long from the mouth of the creek out
into the Bay, with a depth of -8 ft MLLW. In addition to the project depths, this project has an
allowable over-depth of -2 ft.

The volume of shoaling in the channel was estimated based on the surveys performed in April
2009, and was presented in a previously approved Sampling and Analysis Plan (USACE 2010).
The Inner Canal portion of the channel has an estimated volume of 25,000 cubic yards (yds)
above the project depth of -6 ft MLLW and has an estimated volume of 14,000 yds® for each foot
of over-depth, for an estimated total of 53,000 yds®. The ATF portion of the channel has an
estimated volume of 138,000 yds® above the project depth of -8 ft MLLW and has an estimated
volume of 44,000 yds® for each foot of over-depth, for an estimated total of 226,000 yds".

A total of 35 sediment cores were collected over eight Composite Sample Areas. In addition to
the samples collected for making a suitability determination, the USACE also collected deeper
samples for informational purposes only. These deeper samples characterized the two ft of
sediment beneath the allowable over-depth material (this was sediment from -8 to -10 ft MLLW
for the Inner Canal portion of the project, and sediments from -10 to -12 ft MLLW for the ATF
portion of the project). Lastly, a “Z” layer sample was collected to assess the post-dredged
mudline (-8 to -8.5 feet MLLW) in the area of the Inner Canal portion of the channel represented
by Composite Samples #7 and #8.
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1.2 Objectives of the Sediment Investigation

The purpose of this pre-dredge sampling and analysis effort is to determine the suitability of
sediment to be dredged from the San Rafael Channel for placement at HWRP or at the SF-10 or
SF-11 in-Bay sites. The procedures for sediment sample collection, sample processing and
preparation, physical and chemical analyses, biological testing and data analyses were presented
in a previously approved SAP San Rafael Channel FY 2010 Operations and Maintenance
Sampling and Analysis Plan (USACE 2010), and approved Master SAP Master Sampling and
Analysis Plan USACE SF-District O&M Dredging (USACE 2004)

Guidance concerning necessary sampling and analytical protocols, quality assurance/quality
control (QA/QC) procedures, and data interpretation can be found in:

o Evaluation of Dredged Material Proposed for Discharge in Waters of the U.S. — Testing
Manual (ITM; USEPA/USACE 1998);

o USACE (1985) Technical Note EEDP 04-2. Interim Guidance for Predicting Quality of
Effluent Discharged from Confined Dredged Material Disposal Areas During Dredging
Operations. U.S. Army Engineer Waterways Experiment Station, Environmental
Laboratory, June 1985;

o Public Notice 01-1: Guidelines for Implementing the Inland Testing Manual in the San
Francisco Bay Region;

o Public Notice 93-2: Testing Guidelines for Dredged Material Disposal at San Francisco
Bay Sites; and the Dredged Material Management Office (DMMO) review process; and

o Beneficial Reuse of Dredged Materials Sediment Screening and Testing Guidelines. Draft
Staff Report. Central Valley Regional Water Quality Control Board. May 2000.

The specific objectives of the SAP scope-of-work are as follows:
* Collect core samples from within the designated sampling areas following field protocol
detailed in the SAP; and
* Conduct chemical and biological analyses to determine whether sediments are suitable for
wetland beneficial reuse or suitable for unconfined aquatic disposal (SUAD).
1.3 Overview of Field Activities and Lab Analyses

The Inner Canal and ATF portions of the channel were each divided into 4 “Composite Sample
Areas” for a total eight Composite Sample Areas (Figure 3). A total of 35 sediment cores were
collected via vibracore from within these eight Composite Sample Areas (Figures 2-1 through 2-
7). For each Composite Sample Area, each sediment core was partitioned into appropriate
sections (maintenance depth and the deeper ‘information only’ core sections). For cores from
Composite Sample Areas 7 and 8, a ‘Z-Layer’ section consisting of the 0.5 ft of sediment
immediately below the maintenance depth section (i.e., 8.0-8.5 ft MLLW) was collected; for
these cores, the ‘information only’ sections were collected from immediately below the Z-layer
section. Each resultant sediment core section was individually homogenized and a sub-sample of
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the homogenized sediment was archived for subsequent analyses of the individual core section
sediment, if needed. For each of the core section types from within each Composite Sample
Area, proportionate amounts of the homogenized sediments were composited into a composite
sample as described in the SAP (USACE 2010).

Samples of the maintenance depth composited sediments, Z-layer composited sediments, and
‘information only’ composited sediments for each Composite Sample Area were submitted for
chemical and conventional analyses and/or biological testing and per the approved SAP (USACE
2010); note — biological testing was only performed on the maintenance depth core section
materials. In addition, samples of the homogenized sediment from the maintenance depth section
of the individual cores from Composite Sample Areas 7 and 8 were also submitted for analyses.
The remainder of the samples were archived appropriately for subsequent analysis, if needed.

The results of these sediment analyses were used to determine the suitability of the proposed
sediments for unconfined aquatic disposal. Suitability for disposal with respect to analytical
chemistry will be determined by comparison to San Francisco Bay Ambient Levels (SFRWQCB
1998), reference site sediments, HWRP site-specific requirements, and the DMMO review
process; biological testing results were compared to disposal site reference sediments.

1.4 Organization of this Document

Sample collection and handling procedures are discussed in Sections 2 and 3. Testing program
methods are described in Section 4. Chemical analyses and bioassay results are provided in
Section 5. A Quality Control (QC) summary is provided in Section 6. Section 7 presents the
conclusions regarding suitability of the material for placement at the HWRP site or the SF-10
and SF-11 in-Bay disposal sites, and references are provided in Section 8. Appendices A-O
contain supporting documentation for this study.
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Figure 1-1. Location Map: San Rafael Channel, San Rafael, CA
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Figure 1-2. Vicinity Map: San Rafael Channel
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Figure 1-3. San Rafael Channel Composite Sample Areas #1-8
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2. FIELD SEDIMENT SAMPLE COLLECTION
2.1 Collection of San Rafael Channel Sediment Cores

All sediments were collected in accordance with the SAP (USACE 2010). Sediment sampling
was performed from June 8 to June 11,2010, under the direction of Mr. Jeffrey Cotsifas of
Pacific EcoRisk. Monterey Canyon Research Vessels provided the sampling vessel and on-board
positioning system; TEG Oceanographic Services provided the vibracore sampling equipment.
PER also provided additional Field Scientists to assist in sediment core collection.

Sediment cores were collected from 35 designated sites (Figures 2-1 through 2-7; Table 2-1).
Final site positions were determined with a differential global positioning system (DGPS) and
are accurate to + 3 m. Table 2-1 lists station identifiers, DGPS coordinates for all core locations,
mudline elevations, and core penetration depths for all stations; field logs are presented in
Appendix A. With the exception of sediment core SRC-2010-2-3 that was relocated ~50 ft from
the original station location in order to achieve project depth plus over-depth requirements, there
were no deviations from the SAP (USACE 2010). It should be noted that Composite Area #8
(sediment cores SRC-2010-8-1 through SRC-2010-8-4) contained a high degree of organic
debris at the mudline and each of the sediment cores had a strong petroleum odor.

2.1.1 Field Equipment Decontamination Procedure
The deck of the vessel was rinsed clean with site water between stations. All sampling equipment
coming in contact with collected sediments was decontaminated between stations using the
following procedures:

1. Rinse with site water and wash with scrub brush until free of sediment;

2. Wash with phosphate-free biodegradable soap solution; and

3. Rinse with site water taken from 3 ft. below the surface.
Any sampling equipment that could not be properly cleaned was not used for subsequent
sampling activities.

2.1.2 On-Board Sample Processing and Labeling

Individual cores were extruded on board the sampling vessel and placed into a clean substrate
lined with a food-grade polyethylene bag. The top section of the core liner was removed and the
physical characteristics of each core were noted on the individual sediment core collection log.
The samples were then partitioned into their appropriate sections (maintenance depth, Z-layer,
and ‘information only’ core sections) and placed into separate food-grade polyethylene bags.
Each individual sediment core section sediment sample was assigned a unique alphanumeric
identifier as described in the SAP (USACE 2010). While aboard the vessel and during
transportation to the PER lab facility, samples were temporarily stored on ice (or frozen “blue
ice”) within insulated coolers.
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Figure 2-1. San Rafael Channel Sample Locations SRC-2010-1-1 through SRC-2010-1-4
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Figure 2-2. San Rafael Channel Sample Locations SRC-2010-1-3 through SRC-2010-2-3
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Figure 2-3. San Rafael Channel Sample Locations SRC-2010-2-3 through SRC-2010-3-4
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Figure 2-4. San Rafael Channel Sample Locations SRC-2010-3-3 through SRC-2010-4-4
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Figure 2-5. San Rafael Channel Sample Locations SRC-2010-5-1 through SRC-2010-5-6
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Figure 2-6. San Rafael Channel Sample Locations SRC-2010-5-5 through SRC-2010-7-1
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Figure 2-7. San Rafael Channel Sample Locations SRC-2010-6-4 through SRC-2010-8-4
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Table 2-1a. Sampling station locations and core depths - Maintenance Depth Sections.

. . Mudline . Maintenal.lce
SAMPLE ID LatltudeA(N) LongltudeA(W) Elevation Core Section | Core Section
(deg-dec min) | (deg-dec min) (ft MLLW) Length (ft) Depth
(ft MLLW)
SRC-2010-1-1 37°57.4468’ 122°27.4544° -4.9 5.1 -10
SRC-2010-1-2 37°57.5008’ 122°27.6109° -5.5 4.5 -10
SRC-2010-1-3 37°57.5744° 122°27.7880° 54 4.6 -10
SRC-2010-1-4 37°57.6236’ 122°27.9629’ -5.7 43 -10
SRC-2010-2-1 37°57.6998’ 122°28.1555° -53 4.7 -10
SRC-2010-2-2 37°57.7405’ 122°28.3144° -4.9 5.1 -10
SRC-2010-2-3 37°57.7830° 122°28.4229’ -5.7 43 -10
SRC-2010-2-4 37°57.8441° 122°28.5872’ -5.7 43 -10
SRC-2010-3-1 37°57.8571° 122°28.6511° -53 4.7 -10
SRC-2010-3-2 37°57.9123’ 122°28.7784° -4.1 59 -10
SRC-2010-3-3 37°57.9442’ 122°28.9166’ -4.2 5.8 -10
SRC-2010-3-4 37°58.0032’ 122°29.0527° 2.5 7.5 -10
SRC-2010-4-1 37°58.0442’ 122°29.1723’ 2.9 7.1 -10
SRC-2010-4-2 37°58.0852’ 122°29.3285’ -4.2 5.8 -10
SRC-2010-4-3 37°58.1334° 122°29.4386° -35 6.5 -10
SRC-2010-4-4 37°58.1698’ 122°29.5767 -33 6.7 -10
SRC-2010-5-1 37°58.1902’ 122°29.6279’ 34 4.6 -8
SRC-2010-5-2 37°58.2115° 122°29.6923’ -3.6 4.4 -8
SRC-2010-5-3 37°58.2060’ 122°29.8990° -3.6 4.4 -8
SRC-2010-5-4 37°58.1815’ 122°29.9558’ 24 5.6 -8
SRC-2010-5-5 37°58.1529’ 122°30.0195° 2.9 5.1 -8
SRC-2010-5-6 37°58.1056° 122°30.1423° -4.5 35 -8
SRC-2010-6-1 37°58.0627’ 122°30.2888’ -35 4.5 -8
SRC-2010-6-2 37°58.0165’ 122°30.3673’ -33 4.7 -8
SRC-2010-6-3 37°57.9853’ 122°30.4600° -4.0 4.0 -8
SRC-2010-6-4 37°58.0439’ 122°30.6349’ -4.6 34 -8
SRC-2010-7-1 37°58.0683’ 122°30.6583’ -5.0 3.0 -8
SRC-2010-7-2 37°58.0973’ 122°30.7466’ 54 2.6 -8
SRC-2010-7-3 37°58.0990° 122°30.8012’ -3.8 4.2 -8
SRC-2010-7-4 37°58.1290° 122°30.9375’ -4.7 33 -8
SRC-2010-7-5 37°58.1418’ 122°31.0170° 3.7 49 -8
SRC-2010-8-1 37°58.1357’ 122°31.0571° -4.5 35 -8
SRC-2010-8-2 37°58.1526° 122°31.0598’ -33 1.0 -8
SRC-2010-8-3 37°58.1605’ 122°31.0974° -1.7 6.3 -8
SRC-2010-8-4 37°58.1658’ 122°31.1227° -0.1 79 -8
A State Plane Coordinate System, California Zone 3, NAD 83.
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Table 2-1b. Sampling station locations and core depths — ‘Information Only’ Section.

Top of ‘Information
SAMPLE ID LatitudeA(N) LongitudeA(W) ‘Informatipn Core Section Only’

(deg-dec min) | (deg-dec min) Only’ Section Length (ft) Core Depth

(ft MLLW ) (ft MLLW)
SRC-2010-1-1-B | 37°57.4468’ 122°27.4544° -10 2.0 -12
SRC-2010-1-2-B | 37°57.5008’ 122°27.6109° -10 2.0 -12
SRC-2010-1-3-B | 37°57.5744° 122°27.7880° -10 2.0 -12
SRC-2010-1-4-B | 37°57.6236° 122°27.9629’ -10 2.0 -12
SRC-2010-2-1-B | 37°57.6998’ 122°28.1555° -10 2.0 -12
SRC-2010-2-2-B | 37°57.7405° 122°28.3144° -10 2.0 -12
SRC-2010-2-3-B | 37°57.7830° 122°28.4229’ -10 2.0 -12
SRC-2010-2-4-B | 37°57.8441° 122°28.5872’ -10 2.0 -12
SRC-2010-3-1-B | 37°57.8571° 122°28.6511° -10 2.0 -12
SRC-2010-3-2-B | 37°57.9123° 122°28.7784° -10 2.0 -12
SRC-2010-3-3-B | 37°57.9442’ 122°28.9166’ -10 2.0 -12
SRC-2010-3-4-B | 37°58.0032’ 122°29.0527° -10 2.0 -12
SRC-2010-4-1-B | 37°58.0442’ 122°29.1723’ -10 2.0 -12
SRC-2010-4-2-B | 37°58.0852’ 122°29.3285’ -10 2.0 -12
SRC-2010-4-3-B | 37°58.1334° 122°29.4386° -10 2.0 -12
SRC-2010-4-4-B | 37°58.1698’ 122°29.5767 -10 2.0 -12
SRC-2010-5-1-B | 37°58.1902’ 122°29.6279’ -8 2.0 -10
SRC-2010-5-2-B | 37°58.2115° 122°29.6923’ -8 2.0 -10
SRC-2010-5-3-B | 37°58.2060’ 122°29.8990° -8 2.0 -10
SRC-2010-5-4-B | 37°58.1815° 122°29.9558’ -8 2.0 -10
SRC-2010-5-5-B | 37°58.1529’ 122°30.0195° -8 2.0 -10
SRC-2010-5-6-B | 37°58.1056’ 122°30.1423° -8 2.0 -10
SRC-2010-6-1-B | 37°58.0627° 122°30.2888’ -8 2.0 -10
SRC-2010-6-2-B | 37°58.0165° 122°30.3673’ -8 2.0 -10
SRC-2010-6-3-B | 37°57.9853’ 122°30.4600° -8 2.0 -10
SRC-2010-6-4-B | 37°58.0439’ 122°30.6349’ -8 2.0 -10
SRC-2010-7-1-B | 37°58.0683’ 122°30.6583’ -8.5 1.5 -10
SRC-2010-7-2-B | 37°58.0973’ 122°30.7466’ -8.5 1.5 -10
SRC-2010-7-3-B | 37°58.0990° 122°30.8012’ -8.5 1.5 -10
SRC-2010-7-4-B | 37°58.1290° 122°30.9375’ -8.5 1.5 -10
SRC-2010-7-5-B | 37°58.1418’ 122°31.0170° -8.5 1.5 -10
SRC-2010-8-1-B | 37°58.1357° 122°31.0571° -8.5 1.5 -10
SRC-2010-8-2-B | 37°58.1526° 122°31.0598’ -8.5 1.5 -10
SRC-2010-8-3-B | 37°58.1605° 122°31.0974° -8.5 1.5 -10
SRC-2010-8-4-B | 37°58.1658’ 122°31.1227° -8.5 1.5 -10

A State Plane Coordinate System, California Zone 3, NAD 83.
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Table 2-1c. Sampling station locations and core penetration depths — Z-Layer Section.

Latitude*(N) | Longitude® (W) Top of *Z- Core Length Z-Layer

SAMPLE ID (deg-dec min) | (deg-dec min) Layer’ Section (ft) Core Depth

(ft MLLW) (ft MLLW)
SRC-2010-7-1-Z | 37°58.0683’ 122°30.6583’ -8 0.5 -8.5
SRC-2010-7-2-Z | 37°58.0973’ 122°30.7466° -8 0.5 -8.5
SRC-2010-7-3-Z | 37°58.0990’ 122°30.8012° -8 0.5 -8.5
SRC-2010-7-4-Z | 37°58.1290° 122°30.9375° -8 0.5 -8.5
SRC-2010-7-5-Z | 37°58.1418’ 122°31.0170° -8 0.5 -8.5
SRC-2010-8-1-Z | 37°58.1357’ 122°31.0571° -8 0.5 -8.5
SRC-2010-8-2-Z | 37°58.1526’ 122°31.0598° -8 0.5 -8.5
SRC-2010-8-3-Z | 37°58.1605’ 122°31.0974° -8 0.5 -8.5
SRC-2010-8-4-Z | 37°58.1658’ 122°31.1227° -8 0.5 -8.5

A State Plane Coordinate System, California Zone 3, NAD 83.
2.2 Collection of Site Water

Ambient surface water was collected from within the San Rafael Channel for use in preparing
the sediment elutriates for biological testing. Briefly, site water was collected from
approximately 3 ft. below the surface using a battery-operated peristaltic pump fitted with tygon
tubing. Site water was “pre-pumped” through the tubing for approximately 3 minutes before the
sample was collected. Water was then pumped into a 20-L polypropylene carboy, with the
carboy being pre-rinsed 3 times with site water before the site water sample was collected. After
the site water samples were collected, the carboys were sealed, labeled, and stored on ice, until
delivered to the bioassay laboratory.

2.3 Collection of San Pablo (SF-10) and Alcatraz (SF-11) Reference Sediments

PER collected reference sediments from the San Pablo (SF-10) and Alcatraz (SF-11) disposal
sites on June 15, 2010. The reference sediments were collected as grab samples, using a pipe
dredge sampler. The DGPS coordinates for the reference sediment sample collections are listed
in Table 2-2.

Table 2-2. Reference Site Sample Locations.

Sample ID Latitude® (N) (deg-dec min) Longitude® (W) (deg-dec min)
SF10-2010-01 38°00.4032° 122°25.1730°
SF10-2010-02 38°00.5940° 122°24.8958’
SF10-2010-03 38°00.3600’ 122°25.0120°
SF10-2010-04 38°00.5120° 122°24.7814°

SF-11 (Station H) 37°48.8280° 122°25.5765°

A State Plane Coordinate System, California Zone 3, NAD 83.
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All sediment and water samples were maintained on ice until transported to the PER testing lab
for processing. Upon receipt at PER, all samples were logged in and placed in cold storage at
<4°C in the dark until needed. Field log sheets are presented in Appendix A. There were no
unusual circumstances encountered during the fieldwork, and no major deviations from the SAP

(PER 2010).
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3. SAMPLE PROCESSING
3.1 Homogenization and Compositing of Sediments

Homogenization and compositing of individual sediment cores was performed at the PER
laboratory facility in Fairfield, CA. Each of the sediment cores were partitioned into appropriate
sections (maintenance material, Z-layer, and ‘information only’ core sections) on board the
sampling vessel as per the SAP (USACE 2010); upon receipt at the PER lab, all samples were
stored at <4°C until used in the testing program.

For each Composite Sample Area, the sediment core sections from each individual core were
individually homogenized in a stainless-steel bowl or high-density polyethylene (HDPE)
container. A 500-mL sub-sample of the homogenized sediment from each individual core section
was archived to allow for additional chemical analyses, if necessary (archived samples will be
stored frozen at —20 = 10°C for up to one [1] year after sample collection). For each of the core
section types, representative portions of the remaining homogenized sediment from each of the
core sections were composited and re-homogenized to form a homogenized composite sample. A
500-mL aliquot of each homogenized composite sample was archived as described above. A “Z-
layer” section was collected for Composite Sample Areas 7 and 8 cores.

Appropriate volumes of each Composite Sample Area core section composite sample were
collected into sample containers for submittal to analytical laboratories for physical and chemical
analyses. Sample labels were filled out with an indelible-ink pen and affixed to the sample
containers. Each label contained the project number, sample identification number, preservation
technique, requested analyses, date and time of collection and preparation, and initials of the
person preparing the sample. To protect the information on the sample labels, clear tape was
placed around the labeled sample containers. The sample containers were then be placed into a
sample freezer and frozen until shipped, with the exception of sediment samples slated for grain
size analysis, which will be stored at <4°C.

Appropriate volumes of the Composite Sample Area core section composite sediments were
stored at <4°C for subsequent biological testing, as appropriate. The remaining sediments from
each of the individual cores were also stored at <4°C.

The SF-10 and SF-11 reference sediments were also homogenized and similarly processed.

All sediment was processed following procedures outlined in the SAP (USACE 2010), with no
deviations.

Samples of the maintenance depth composited sediments, Z-layer composited sediments, and
‘information only’ composited sediments were submitted for chemical and conventional analyses
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and biological testing as per the approved SAP (USACE 2010). For Composite Sample Areas 7
and 8, samples of the composited maintenance depth core section for the individual cores were
also submitted for analyses. The remainder of the samples were archived appropriately for
subsequent analysis, if needed.

3.2 Sample Shipping

Prior to shipping to the analytical laboratory, sample containers were wrapped in bubble wrap
and securely packed inside a cooler with ice packs or crushed ice. A temperature blank was
included in each cooler. The original signed chain-of-custody (COC) forms were placed in a
sealed plastic bag and taped to the inside lid of the cooler. Appropriate packaging tape was
wrapped completely around the cooler. A This Side Up arrow label was attached on each side of
the cooler, a Glass-Handle with Care label was attached to the top of the cooler, and the cooler
was sealed with custody seals on both the front and the back lid seams.

Sediment samples were shipped by overnight delivery. The sub-contracting analytical
laboratories are not to dispose of any samples for this project unless notified by PER in writing.

3.2.1 Chain-of-Custody (COC) Protocol

COC procedures were followed for all samples throughout the collection, handling, and analyses
activities. The Sampling and Analysis Project Manager, or a designee, was responsible for all
sample tracking and COC procedures. This person was responsible for final sample inventory,
maintenance of sample custody documentation, and completion of COC forms prior to
transferring samples to the analytical laboratory. A COC form accompanied each cooler of
samples to the respective analytical laboratories. Each custodian of the samples signed the COC
form; copies of the COC forms are retained in the project file.
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4. METHODS
4.1 Sediment Analytical Chemistry Procedures

All sediment chemical and conventional analyses were conducted as per the SAP (USACE 2010)
and in accordance with USACE/EPA guidelines (USACE/EPA 1998). The methods and targeted
method reporting limits (MRL) for analyses of bulk sediment and sediment elutriate samples are
provided in Tables 4-1 through 4-3. All sediment analytical results are presented on a dry weight
basis (e.g., mg/kg or ug/kg, dry wt). Matrix spikes and sample duplicate analyses were
performed on the site samples. All samples were maintained according to the appropriate holding
times and temperatures for each analysis as per the SAP (USACE 2010).

4.2 Modified Elutriate Test (MET) Procedures

Preparation of MET elutriates for toxicity testing was initiated on July 6, 2010. All elutriate
samples were prepared as described in USACE, 1985. All elutriates samples were prepared at a
sediment slurry concentration of 150 g/L dry sediment wt basis (the dry weight basis of each
homogenized sediment was determined by oven-drying a known volume of sediment. The
resulting dry weight concentration of each sediment was used to calculate the volume of
sediment and water that would be required to prepare an elutriate slurry at a sediment
concentration of 150 g/L dry wt basis). Each elutriate slurry was prepared by mixing site water
and sediment for 5 minutes, followed with vigorous aeration for 1 hr in a 4-L. graduated cylinder,
after which the slurry was allowed to settle for 24-hrs. After the settling period, the elutriate
supernatant for each sample was collected from the cylinder by siphoning at a point midway
between the water surface and settled sediment interface using clean silicone tubing. Extreme
care was taken not to re-suspend any of the settled material. Aliquots of each MET elutriate were
placed into pre-cleaned bottles provided by CAS and shipped, on ice and under chain-of-custody,
on July 7,2010. MET elutriate bioassay testing was initiated on July 7,2010. All elutriate
chemistry results are presented on a wet weight basis for the 100% elutriate (e.g., xg/L). Matrix
spikes and sample duplicate analyses were performed on one of the site samples. All samples
were maintained according to the appropriate holding times and temperatures for each analysis
as per the SAP (USACE 2010).
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Table 4-1. Standard List of Analytes, Methods, Targeted and Achieved Reporting Limits.

Analyte Method Used SAP Targeted MRL
Metals
Arsenic EPA 6020 2 mg/kg
Cadmium EPA 6020 0.3 mg/kg
Chromium EPA 6020 5 mg/kg
Copper EPA 6020 5 mg/kg
Lead EPA 6020 5 mg/kg
Mercury EPA 7471A 0.02 mg/kg
Nickel EPA 6020 5 mg/kg
Selenium EPA 7742 0.1 mg/kg
Silver EPA 6020 0.2 mg/kg
Zinc EPA 6020 1 mg/kg
Pesticides
Aldrin EPA 8081B 2 uglkg
a-BHC EPA 8081B 2 uglkg
b-BHC EPA 8081B 2 ug/kg
g-BHC (Lindane) EPA 8081B 2 uglkg
d-BHC EPA 8081B 2 uglkg
Chlordane EPA 8081B 20 ug/kg
2.4’-DDD EPA 8081B 2 uglkg
2.4’ -DDE EPA 8081B 2 uglkg
24’-DDT EPA 8081B 2 uglkg
4 4'-DDD EPA 8081B 2 uglkg
4 4'-DDE EPA 8081B 2 uglkg
4 4'-DDT EPA 8081B 2 uglkg
Total DDT EPA 8081B 2 uglkg
Dieldrin EPA 8081B 2 ug/kg
Endosulfan | EPA 8081B 2 uglkg
Endosulfan IT EPA 8081B 2 uglkg
Endosulfan sulfate EPA 8081B 2 uglkg
Endrin EPA 8081B 2 uglkg
Endrin aldehyde EPA 8081B 2 ug/kg
Heptachlor EPA 8081B 2 uglkg
Heptachlor epoxide EPA 8081B 2 uglkg
Toxaphene EPA 8081B 20 pglkg
Total Organotins Krone 1989 10 ug/kg
Total PAHs EPA 8270C 20 pglkg
Total PCBs EPA 8082 20 pglkg
Grain Size ASTM 1992 +0.1%
Total Solids EPA 160.3 +0.1%
Total Organic Carbon (TOC) EPA 415.1 +0.1%
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Table 4-2. List of Hamilton Analytes, Methods, and Targeted Reporting Limits.

Analyte Method Used SAP Targeted MRL
Metals
Barium EPA 6020 190 mg/kg
Beryllium EPA 6020 1.03 mg/kg
Boron EPA 6020 36.9 mg/kg
Cobalt EPA 6020 27.6 mg/kg
Manganese EPA 6020 943 mg/kg
Vanadium EPA 6020 118 mg/kg
Organics

Pentachlorophenol EPA 8270-GPC 17 pg/kg
Phenol EPA 8270-GPC 130 pug/kg
TPH - diesel/motor oil EPA 8015 144,000 ug/kg
TPH — gasoline/JP-4 EPA 8015 12,000 pg/kg
BHC:s total EPA 8081 0.99 ug/kg
Chlordane EPA 8081 1.1 ug/kg
Dieldrin EPA 8081 0.72 ug/kg
Heptachlor EPA 8081 0.3 ugl/kg
Heptachlor epoxide EPA 8081 0.3 ug/kg
Methoxychlor EPA 8081 90 pug/kg
Dioxins (total TCDD TEQ) EPA 8290 0.02 ug/kg

Table 4-3. List of Analytes for MET Elutriate, Methods, and Targeted Reporting Limits.

Analyte Method Used SAP Targeted MRL
Total Suspended Solids EPA S mg/L
Arsenic EPA 6020 1 ug/LL
Cadmium EPA 6020 0.25 ug/L
Chromium EPA 6020 1 ug/L
Copper EPA 6020 1 ug/L.
Lead EPA 6020 0.25 ug/L
Mercury EPA 7471A 0.005 pg/L.
Nickel EPA 6020 Sug/L
Selenium EPA 7742 0.5 ug/LL
Zinc EPA 6020 10 ug/L
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4.3 Biological Testing Procedures

Biological testing was only performed for the maintenance depth core section materials. The
methods used in conducting these evaluations followed established guidelines:

* Method E1367-99. Standard Guide for conducting 10-day static toxicity tests with marine
and estuarine amphipods (ASTM 1999);

* Method E724-98. Standard Guide for conducting static acute toxicity tests starting with
embryos of four species of seawater bivalve mollusk. (ASTM 1999);

* Method E1611-00. Standard Guide for conducting sediment tests with marine and estuarine
polychaetous annelids. (ASTM 2000);

* Methods for Assessing the Toxicity of Sediment-Associated Contaminants with Estuarine
and Marine Amphipods (US EPA 1994);

* U.S.EPA (1994) ‘Methods for Assessing the Toxicity of Sediment-Associated
Contaminants with Estuarine and Marine Amphipods’, EPA-600/R-94/025. U.S. EPA, Env.
Research Laboratory, Narragansett, RI1.;

* U.S.EPA (1994) ‘Methods for Assessing the Toxicity of Sediment-Associated
Contaminants with Estuarine and Marine Amphipods’, EPA-600/R-94/025. U.S. EPA, Env.
Research Laboratory, Narragansett, RI.

4.3.1 Source of Natural Seawater

The natural seawater used in these tests was obtained from the UC Davis Granite Canyon Marine
Laboratory, and is characterized as “pristine”; this water was stored at the PER laboratory in a
3000-gallon insulated HDPE tank at 4°C. This seawater was 0.45-um filtered and then adjusted
to the desired test salinity (e.g., 30 ppt) via addition of Type 1 lab water (reverse-osmosis, de-
ionized water) prior to use in these tests (these diluted natural seawaters are referred to using the
adjusted salinity level [e.g., ‘30 ppt seawater’]).

4.3.2 Sediment Porewater Characterization

Prior to the initiation of the sediment tests, the San Rafael composited, homogenized
maintenance depth core section sediments were removed from refrigerated storage, and each
sample was re-homogenized in a large stainless steel bowl. Aliquots of the re-homogenized
maintenance depth core section composite sediments were centrifuged at 2,500 g for 15 minutes;
the resulting supernatant porewaters were carefully collected and analyzed for routine water
quality characteristics (Table 4-4).
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Table 4-4. Sediment porewater initial water quality characteristics.

Sample ID pH Salinity (ppt) TOt?L‘;TEl)OHIa TOt?}ﬂ:/‘il)ﬁde

San Pablo (SF-10) 7.03 279 2.3 0.033
Alcatraz (SF-11) 7.48 28.5 <10 0.318
SRC-2010-1 7.76 25.1 25.6 0.117
SRC-2010-2 7.81 23.8 379 0.047
SRC-2010-3 7.85 23.7 27.9 0.044
SRC-2010-4 7.94 22.7 27.2 0.043
SRC-2010-5 7.87 239 27.3 0.042
SRC-2010-6 8.01 23.6 20.6 0.054
SRC-2010-7 7.90 24.9 232 0.073
SRC-2010-8 7.77 24.8 334 0.051

4.3.2.1 Purging of Sediment Porewater Ammonia for the Amphipod and Polychaete Tests
Due to the measurement of elevated sediment porewater ammonia concentrations in each
composite sample that exceeded the US ACOE guidelines-recommended threshold of 15 mg/L,
these sediments were purged of ammonia as per DMMO guidelines (PN01-01) by daily
replacement of the overlying water with fresh 28 ppt seawater coupled with aeration until the
porewater total ammonia levels were below 15 mg/L. The tests were initiated when analysis of
the sediment porewater indicated that the total ammonia concentration for the site sediments
were below 15 mg/L.

4.3.3 Solid-Phase Sediment Toxicity Testing with Ampelisca abdita

An initial set of tests were initiated on July 10, 2010; the test organisms used in this testing
exhibited a unacceptable degree of mortality in the reference toxicant test, precluding the ability
to determine the sensitivity of the test organisms. As a result, the sediments were re-tested with a
new batch of organisms from a different supplier. This re-testing was initiated on August 1,
2010.

The Ampelisca abdita used in the re-tests were obtained from a commercial supplier (Brezina
and Associates, Dillon, CA). The Ampelisca were maintained at a salinity of 28 ppt prior to
shipment to the testing lab; upon receipt, the test organisms were held in 28 ppt seawater at 20°C.

On the day preceding test initiation, the test replicates were set-up. There were 5 replicates each
for the composite samples and reference sites, each replicate consisting of a 1 L glass beaker to
which approximately 4 cm depth of homogenized sediment was added. The overlying water
consisted of 28 ppt seawater carefully poured into each test replicate so as to minimize
disturbance of the sediment. Test replicates were similarly established for the Control treatment,
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which consisted of a homogenized mixture of previously collected clean reference site sediments
that is maintained “under culture” at the PER Lab. These test replicates were maintained in a
temperature-controlled room at 20°C under continuous illumination from fluorescent lighting.
Each test replicate was gently aerated.

The following day, and immediately prior to test initiation, routine water quality characteristics
(temperature, pH, D.O., and salinity) were determined for the overlying water in each test
replicate; in addition, a small sample of the overlying water was collected from each replicate
and composited for each treatment for determination of the total ammonia in the overlying water
at that treatment. The tests were then initiated with the random allocation of 20 randomly
selected Ampelisca into each replicate container (aeration was shut off until the amphipods re-
buried themselves, approximately 1 hr after their introduction). Each day, for the next 9 days, the
temperature, pH, D.O., and salinity of the overlying water were measured in one test replicate for
each treatment.

After 10 days exposure, routine water quality characteristics (temperature, pH, D.O., and
salinity) were again determined for each test replicate; in addition, a small sample of the
overlying water was collected from each replicate and composited for each treatment for
determination of the total ammonia in the overlying water at that treatment. Then, the contents of
each replicate beaker were sieved and examined, and the surviving amphipods were collected
and counted. The resulting survival data were statistically analyzed using the CETIS® statistical
software (TidePool Scientific, McKinleyville, CA). The results of these tests are summarized in
Section 5.2.1.

4.3.3.1 Reference Toxicant Testing of the Ampelisca abdita

In order to assess the sensitivity of the organisms used in these tests to chemical stress, a
concurrent reference toxicant test was performed. The reference toxicant test was performed as a
96-hr static waterborne exposure using test solutions consisting of 30 ppt seawater spiked with
potassium chloride (KCl) at test concentrations of 0.25,0.5, 1,2, and 4 g/L.

There were 2 replicates at each treatment, each replicate consisting of 400 mL of test solution in
a 600 mL HDPE beaker. The test was initiated by randomly allocating 10 amphipods into each
replicate beaker. The beakers were placed in a temperature-controlled room at 20°C under
continual darkness. Each replicate container was examined daily, and the number of live
amphipods in each was recorded at this time. Routine water quality characteristics (D.O., pH,
and temperature) of the treatment waters were measured and recorded for one randomly selected
replicate per treatment each day.

After ~96 hrs, the number of live amphipods in each replicate beaker was determined. The
resulting test response data were statistically analyzed to determine key dose-response point
estimates (e.g., EC50); all statistical analyses were made using the CETIS® software. These
response endpoints were then compared to the typical response range established by the mean +

Pacific EcoRisk 26



USACE, San Francisco District San Rafael Channel
2010 Maintenance Dredging Sampling and Analysis Report

2 SD of the point estimates generated by the 20 most recent previous reference toxicant tests
performed by this lab. The results of these tests are summarized in Section 5.2.1.1.

4.3.4 Solid-Phase Sediment Toxicity Testing with Neanthes arenaceodentata

The Neanthes arenaceodentata used in these tests were obtained from a commercial supplier
(Don Reisch, Long Beach, CA), and were maintained at a salinity of 30 ppt prior to shipment to
the testing lab; upon receipt, the test organisms were held in 30 ppt seawater at 20°C.

These tests were initiated on July 11, 2010. There were 5 replicates for the each maintenance
depth core section composite, each replicate consisting of a 1 L glass beaker to which
approximately 200 mL (approximately 2.5 cm depth) of composited, homogenized sediment was
added. The overlying water consisted of 30 ppt seawater; approximately 800 mL of this water
was carefully poured into each test replicate so as to minimize disturbance of the sediment. Test
replicates were similarly established for the Control treatment, which consisted of a
homogenized mixture of previously collected clean reference site sediments that is maintained
“under culture” at the PER Lab. These test replicates were then placed in a temperature-
controlled room at 20°C, under cool white fluorescent lighting on a 12L:12D photoperiod. Each
test replicate was gently aerated.

The following day, and immediately prior to test initiation, routine water quality characteristics
(temperature, pH, D.O., and salinity) were determined for the overlying water in each test
replicate; in addition, a small sample of the overlying water was collected from each replicate
and composited for each treatment for determination of the total ammonia in the overlying water
at that treatment. The tests were then initiated with the random allocation of 10 randomly
selected Neanthes into each replicate container (aeration was shut off until the polychaetes re-
buried themselves, approximately 1 hr after their introduction). Each day, for the next 9 days, the
temperature, pH, D.O., and salinity of the overlying water were measured in one test replicate for
each treatment.

After 10 days exposure, routine water quality characteristics (temperature, pH, D.O., and
salinity) were again determined for each test replicate; in addition, a small sample of the
overlying water was collected from each replicate and composited for each treatment for
determination of the total ammonia in the overlying water at that treatment. Then, the contents of
each replicate beaker were sieved and examined, and the surviving polychaetes were collected
and counted. The resulting survival data were statistically analyzed using the CETIS® statistical
software. The results of these tests are summarized in Section 5.2.2.

4.3.4.1 Reference Toxicant Testing of the Neanthes arenaceodentata
In order to assess the sensitivity of the organisms used in these tests to chemical stress, a
concurrent reference toxicant test was performed. The reference toxicant test consists of a static
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acute 96-hr survival toxicity test of waterborne KCl, at test treatment concentrations of 0.25,0.5,
1,2,and 4, g/L.

There were 2 replicates at each treatment, each replicate consisting of 400 mL of test media in a
600 mL HDPE beaker. The test was initiated by randomly allocating 5 polychaetes into each
replicate beaker. The beakers were placed in a temperature-controlled room at 20°C under
continual darkness. Each replicate container was examined daily, and the number of live
polychaetes in each was recorded at this time. Routine water quality characteristics (D.O., pH
and temperature) of the treatment waters were measured and recorded for one randomly selected
replicate per treatment each day.

After ~96 hrs, the number of live organisms in each replicate beaker was determined. The
resulting test response data were statistically analyzed to determine key dose-response point
estimates (e.g., EC50); all statistical analyses were made using the CETIS® software. These
response endpoints were then compared to the typical response range established by the mean +
2 SD of the point estimates generated by the 20 most recent previous reference toxicant tests
performed by this lab. The results of these tests are summarized in Section 5.2.2.1.

4.3.5 Water Column Toxicity Test Procedures

4.3.5.1 Standard Elutriate Test (SET) Procedures

SET elutriate preparation for the toxicity testing was initiated on July 7,2010. All SET elutriate
samples were prepared as described in USACE, 1998. Sediment elutriates were prepared by
mixing each composited, homogenized maintenance depth core section sediment with site water
at a 1:4 ratio on a stir plate for 30 minutes. After mixing, the resultant sediment slurries were
allowed to settle for 1 hour. The resulting supernatants comprised the 100% SET elutriate test
solutions.

4.3.5.2 Sediment Elutriate Toxicity Testing with Mytilus galloprovincialis

The sediment elutriate toxicity test with Mytilus embryos consists of a 48 hr static bioassay in
which Mytilus embryos are exposed to site sediment elutriates, and the effects on embryo
survival and development determined. The specific procedures used in these tests are described
below. The sediment elutriate toxicity tests with Mytilus embryos were initiated on July 7, 2010.

4.3.5.2.1 Preparation of Bivalve Embryos - The adult Mytilus used to provide the embryos for
the sediment elutriate tests were obtained from a commercial supplier (Dave Gutoff, San Diego,
CA); upon receipt in the laboratory, the adult bivalves were placed in small tanks of 30 ppt
seawater at 12°C where they were held until used to produce embryos later that same day.

The adult bivalves were rinsed thoroughly with 30 ppt seawater and then placed into holding
tanks containing 30 ppt seawater at 20°C in order to induce spawning; spawning individuals were
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subsequently placed into separate beakers containing 30 ppt seawater in order to isolate and
collect gametes.

Samples of the gametes from spawning males and females were collected and evaluated for
quality by visual inspection. For males exhibiting good sperm viability, overlying waters
(containing the sperm) from the beakers containing spawning males were decanted off and
pooled. The overlying waters (containing eggs) from the females exhibiting the best egg quality
were also pooled, and then concentrated (or diluted) to provide an egg suspension of ~50
eggs/mL.

Fertilization of the eggs was accomplished by addition of sperm at a density of 10° to 10’
sperm/mL. The resulting embryos were then placed in a temperature-controlled room at 15°C
until being used for inoculation of test solutions (inoculation was initiated within 4 hrs of
fertilization).

4.3.5.2.2 Mytilus Embryo Development Toxicity Test Procedures - The Lab Control/dilution
water for these bioassays consisted of 30 ppt seawater. The Lab Control/dilution water and the
100% sediment elutriate solutions were used to prepare fresh test solutions at test treatment
concentrations of 1, 10, 25, 50, and 100% elutriate for each of the composited maintenance depth
core section sediments. Routine water quality characteristics (pH, D.O., and salinity) were
measured for each treatment test solution prior to distribution into the test vials.

There were 5 replicates at each treatment level, each replicate consisting of 10 mL of test
solution in a 20 mL glass scintillation vial. An extra replicate vial was established at each
treatment for determination of final water quality characteristics; additional Lab Control
treatment “observation” vials were established for confirmation of appropriate embryo
development prior to test termination. Each test was initiated by randomly inoculating
approximately 150-300 fertilized Mytilus embryos into each vial. The vials were randomly
positioned in a temperature-controlled room at 16°C under a 16L:8D photoperiod.

After 48 (+2) hrs, the Lab Control treatment “observation” vials were examined to confirm that
the test organisms had achieved an acceptable degree of embryo development, after which the
test was terminated. Routine water quality characteristics were determined for the ‘water quality’
replicates at test termination. The embryos in the test vials were immediately preserved with the
addition of 0.5 mL of a 5% glutaraldehyde solution in filtered seawater.

The contents of each vial were later examined microscopically and the number of embryos that
survived and developed normally or abnormally were determined. The resulting survival and
development data were then statistically analyzed and key dose-response EC point estimates
determined for each site sediment elutriate using the CETIS® statistical software. The results of
these tests are summarized in Section 5.2.3.
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4.3.5.2.3 Reference Toxicant Testing of the Mytilus Embryos - In order to assess the
sensitivity of the mussel embryos to toxic stress, a reference toxicant test was performed. This
reference toxicant test was performed similarly to the water column toxicity test, except that test
solutions consisted of Lab Control water (30 ppt seawater) spiked with KCI at concentrations of
0.5,1,2,3,and 4 g/L. The resulting test response data were analyzed to determine key dose-
response point estimates (e.g., EC50); all statistical analyses were made using the CETIS®
software. These response endpoints were then compared to the typical response range established
by the mean + 2 SD of the point estimates generated by the 20 most recent previous reference
toxicant tests performed by this lab. The results of this test are summarized in Section 5.2.3.1.

4.3.6 MET Sediment Elutriate Toxicity Testing with Americamysis bahia

The sediment MET elutriate toxicity test with Americamysis bahia consists of a 96-hr static
bioassay in which mysids are exposed to the sediment MET elutriates, and the effects on mysid
survival determined. The specific procedures used in this test are described below. These
sediment MET elutriate tests were initiated on July 7, 2010.

The Americamysis bahia used in the sediment MET elutriate tests were obtained from a
commercial supplier (Aquatic BioSystems, Fort Collins, CO); upon receipt in the laboratory, the
mysids were maintained in small tanks of 30 ppt seawater at 20°C, and were fed brine shrimp
nauplii ad libitum.

The Lab Control water for this test was prepared by salting up Type 1 lab water to a salinity of
25 ppt using a commercial artificial sea salt (Crystal Sea Salt®-bioassay grade). A Site Water
Control was also tested concurrently with the sediment elutriate samples. The sediment MET
elutriates were tested at the 100% elutriate concentration only. Initial routine water quality
characteristics (pH, D.O., and salinity) were measured for each treatment test solution prior to
use in these tests.

There were 5 test replicates at each treatment, each replicate consisting of a 400 mL glass beaker
containing 200 mL of appropriate test solution. The tests were initiated with the allocation of 10
randomly-selected 5-day old mysids into each test replicate. The test replicates were randomly
positioned a temperature-controlled room at 20°C under a 16L:8D photoperiod.

Each day, water quality conditions were determined for one randomly-selected replicate per
treatment, and the test replicates were examined to determine the number of surviving
organisms, with any dead organisms being removed via pipette. Each replicate was fed brine
shrimp nauplii daily.

After 96 (4+2) hrs exposure, the tests were terminated. At test termination, the final water quality
conditions were determined for one randomly-selected replicate per treatment, after which each
of the test replicates were examined to determine the number of surviving mysids. The resulting
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survival data were then statistically analyzed using the CETIS® statistical software. The results
of these tests are summarized in Section 5.2.4.

4.3.6.1 Reference Toxicant Testing of the Americamysis bahia

In order to assess the sensitivity of these test organisms to chemical stress, a reference toxicant
test was performed concurrently with the MET elutriate tests. The reference toxicant test was
performed similarly to the MET elutriate test, except that test solutions consisted of Lab Control
water spiked with KCI at test concentrations of 0.125,0.25,0.5, 1, and 2 g/L. The resulting test
response data were statistically analyzed to determine key dose-response point estimates (e.g.,
EC50); all statistical analyses were made using the CETIS® software. These response endpoints
were then compared to the typical response range established by the mean + 2 SD of the point
estimates generated by the 20 most-recent previous reference toxicant tests performed by this
lab. The results of this test are summarized in Section 5.2.4.1.

4.4 Data Analysis and Interpretation

Data were analyzed and are presented clearly so that suitability for disposal at an unconfined
aquatic disposal or an upland wetland reuse site can be determined. All analytical data were
reviewed for accuracy. The physical and chemical characteristics of sediment samples were
evaluated consistent with the DMMO review process. Benthic sediment toxicity test results were
compared to the organism responses in the SF-10 and SF-11 reference sediments according to
the DMMO review process; water column toxicity test results were compared to the Elutriate
Suitability Concentration (ESC) at the edge of the mixing zone for the SF-10 and SF-11 Disposal
Sites.

4.4.1 Sediment Chemistry and Conventional Data Analyses

Sediment physical and chemical characteristics provide information about chemicals of concern
present in the sediment and their potential bioavailability, and about non-chemical factors that
could affect toxicity. Data analysis of sediment chemistry and conventional parameters consisted
of tabulation and comparison with existing regulatory guidelines. Sediment chemistry results
were also used to identify “hot spots” which may need further resolution (e.g., analysis of
sediment material from individual cores), and/or to assist in evaluating appropriate disposal
options.

4.4.2 Benthic Toxicity Test Data

ITM guidance requires that test sediment results be compared with disposal site and/or reference
site sediment results or a reference site database (if it is available) to determine the potential
impact of whole sediment on benthic organisms at and beyond the boundaries of the disposal site
(USEPA/USACE 1998). As detailed in the ITM, comparative guidelines for acceptance were
followed as listed below:
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1. If survival is greater in the proposed dredged sediments than in reference site sediment(s)
or the reference site sediment database, the proposed dredged sediments are not acutely
toxic to benthic organisms.

2. If the difference between test sediment survival and reference sediment survival (or
between test sediment survival and the ‘reference site database survival’) is <20% for
amphipods or <10% for polychaetes, the test sediments are not acutely toxic to benthic
organisms.

3. If the difference between test sediment survival and reference sediment survival is >20%
for amphipods or >10% for polychaetes, then survival in the test sediment must be
statistically compared to survival in the reference sediment. If a statistically significant
reduction in survival is then observed for the proposed dredged sediment treatment, then
the test sediments are considered to be acutely toxic to benthic organisms. Statistical
analyses are not performed when reference site database values are used.

4.5 Water Column (Sediment Elutriate or Liquid Suspended Phase) Toxicity Test Data

Guidelines for interpretation of water column tests, as detailed in the ITM, are listed below:

1. If survival and normal embryo development in the 100% sediment elutriate treatment is >
survival and normal embryo development in the Control (clean seawater) treatment, the
dredged material is not predicted to be acutely toxic to water column organisms.

2. If the reduction in survival or normal embryo development in the 100% sediment
elutriate treatment is <10% relative to the Control treatment response, there is no need for
statistical analyses and no indication of water column toxicity attributable to the test
sediments.

3. If the reduction in survival or normal embryo development in the 100% sediment
elutriate is >10% relative to the Control treatment response, then data must be evaluated
statistically to determine the magnitude of toxicity. If there is >50% survival or normal
embryo development in the 100% elutriate treatment, the LC50/EC50 is assumed to be
>100%. If there is <50% survival or normal embryo development in at least one of the
elutriate treatments, then an LC50/EC50 should be calculated and compared with existing
acceptability standards.

4.5.1 Dilution Model Calculations

The Short Term Fate Model for open water barge and hopper discharges will ultimately be used
to model the fate of disposed sediments and determine if the concentrations of chemicals of
concern will meet water quality criteria at the edge of the mixing zones for the various disposal
sites in San Francisco Bay; input parameters, unique to each site, are currently being developed.
The dilution model currently used to calculate the concentration of sediment at the edge of the
mixing zone uses the results of both grain size analysis (% clay and % silt) and water-column
bioassay tests (LCs0/ECs0) to determine if the concentration of dredge material that is swept
away from the barge will result in an exceedance at the edge of the disposal site mixing zone. A
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sample is considered to exceed water quality criteria if 1% of the calculated LCs0 or ECs0
(whichever is more conservative) is lower than the projected suspended phase concentration of
the dredge material at the edge of the mixing zone.
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5.RESULTS OF LABORATORY ANALYSES
5.1 Results of Conventional and Chemical Analyses

Sediment and sediment elutriate samples were analyzed for the chemical and conventional
parameters specified in the SAP (USACE 2010) and described in Section 2.0.

5.1.1 Sediment Analytical Chemistry Results

The results for analyses of composite area, individual sediment cores, and z-layer samples are
summarized in Tables 5-1a-c. The full Data Reports for the conventional and chemical analyses
that were submitted by CAS and CalScience are provided in Appendices B and C, respectively.
Results for ‘information only’ composite samples are presented in Appendix D.

While the majority of compounds were similar to or below Bay Ambient concentrations or
HWRP acceptance criteria, there were select sediment samples which were above these
screening levels. Table 5-2 summarizes sediment cores for which analytical results were above
either Bay Ambient concentrations or HWRP acceptance criteria.

5.1.2 Modified Elutriate Test Chemistry Analyses

The results of the MET elutriate analyses are summarized in Table 5-3 and were evaluated to
predict concentrations of metals in decant water discharged from the HWRP site following the
placement of dredged material. Total suspended solids (TSS) along with total and dissolved
metals concentrations were determined and were compared to water quality objectives (WQOs)
defined in the SF Bay Basin Plan (RWQCB 2007 and RWQCB 2009) for surface waters.
Briefly, the measured total suspended solids (TSS) concentrations ranged from 25-382 mg/L.
Any metals that exceeded a WQO value are highlighted in Table 4-7. With the exception of total
mercury for sites SRC-2010-1, SRC-2010-4, SRC-2010-6, and SRC-2010-7 all metals measured
in the sediment elutriate were below SFRWQCB WQOs. The dissolved mercury concentrations
metals were all well below the WQO indicating that relative suspended solids are playing a
significant roll in mercury above the WQO. A copy of the MET analytical chemistry report is
presented in Appendix B.
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Table 5-1a. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Areas 1-6 Maintenance Depth Core Section Composites.

. Baclzg?(’)und HWRP
Analyte Units SF-10 SF-11 (RWOQCB Acceptance | SRC-2010-1 | SRC-2010-2 | SRC-2010-3 | SRC-2010-4 | SRC-2010-5 | SRC-2010-6
1998)' Criteria
Grain Size
Gravel (>2.00 mm) %, dry wt 144 2.34 18.60 16.80 0.64 23.20 10.50 4.04
Sand (0.0625 mm to 2.00 mm) %, dry wt 66.9 92.10 17.22 364 355 319 35.8 31.2
Silt (0.0039 mm to 0.0625 mm) %, dry wt 11.4 0.67 <100% fines NA 31.50 19.50 30.80 19.30 25.60 24.50
Clay (< 0.0039 mm) %, dry wt 10.8 1.39 36.1 18.50 30.00 21.80 26.90 41.80
Percent fines (Silt+Clay) %, dry wt 222 2.06 67.6 38.0 60.8 41.1 525 66.3
% Solids % 67.1 80.9 - - 44.6 46.7 48.3 472 442 40.9
TOC % 0.87 0.27 - - 1.38 1.28 1.15 1.29 145 1.56
Metals
Arsenic mg/kg, dry wt 8.02 4.12 15.3 15.3 104 9.95 9.73 9.97 10.5 11
Cadmium mg/kg, dry wt 0.145 0.035 0.33 0.7 0.221 0.189 0.184 0.182 0.203 0.236
Chromium mg/kg, dry wt 422 214 112 112 76.6 74.7 719 75 81.1 84.8
Copper mg/kg, dry wt 243 413 68.1 68.1 53 49.7 46.6 513 60 76 .4
Lead mg/kg, dry wt 14.1 6.84 432 432 23.1 22.1 21.8 24.7 279 39.1
Mercury mg/kg, dry wt 0.138 0.033 043 043 0.311 0.287 0.306 0.309 0.395 0.356
Nickel mg/kg, dry wt 59.9 274 112 112 87.3 85.1 79.7 83.9 89.9 93.5
Selenium mg/kg, dry wt 0047 0.03 0.64 0.64 0.27 0.35 0.27 0.36 0.39 0.30
Silver mg/kg, dry wt 0.106 001817 0.58 0.58 0.243 0.246 0.246 0.263 0.285 0.338
Zinc mg/kg, dry wt 67.3 23.6 158 158 123 112 122 142 158 185
Butyltins
Tetra-n-butyltin ug/kg, dry wt <0.64 <0.54 - - <0.98 <0.94 <0.89 <0.92 <1.0 <1.1
Tri-n-butyltin Cation ug/kg, dry wt <0.62 <0.53 - - <0.96 <0.92 1.31] <0.90 1.7] 3.8
Di-n-butyltin Cation ug/kg, dry wt 0.63] <0.24 - - 217 1517 23 161 50 14
n-Butyltin Cation ug/kg, dry wt 093] <0.32 - - 25 207 25 25 5.6 12
Y detected Butylins pg/kg, dry wt 1.56 J <0.54 - - 4.6 35) 6.1 4.1 12.3 298
PCBs
Aroclor 1016 ug/kg,dry wt <2.0 <1.7 - - <24 <23 <22 <23 <24 <2.6
Aroclor 1221 ug/kg, dry wt <2.0 <1.7 - - <24 <23 <2.2 <23 <24 <2.6
Aroclor 1232 ug/kg, dry wt <2.0 <1.7 - - <24 <23 <2.2 <23 <24 <2.6
Aroclor 1242 ug/kg, dry wt <2.0 <1.7 - - <24 <23 <22 <23 <24 <8.9
Aroclor 1248 ug/kg, dry wt <2.0 <1.7 - - <24 <23 <2.2 <23 <24 <2.6
Aroclor 1254 ug/kg, dry wt <2.0 <1.7 - - 107J <42 3.81] <44 8.81J 137J
Aroclor 1260 ug/kg, dry wt 2917 <1.7 - - 9.6] <5.5 5517 <23 8.71] 501]
Y detected PCBs pg/kg, dry wt 29)J) <1.7 22.7 22.7 19.6 J <5.5 93] <44 17.5) 18.0J)
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Table 5-1a. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Areas 1-6 Maintenance Depth Core Section Composites (continued).

. Baclzg?(’)und HWRP
Analyte Units SF-10 SF-11 (RWQCB Acc?pta.nge SRC-2010-1 SRC-2010-2 SRC-2010-3 SRC-2010-4 SRC-2010-5 SRC-2010-6
1998)' Criteria
Organochlorine Pesticides
Aldrin ug/kg,dry wt <0.069 <0.057 1.1 - <0.18 <0.18 <0.17 <0.17 <0.19 <0.20
alpha-BHC ug/kg, dry wt <0.087 <0.072 - - <0.13 <0.12 <0.12 <0.12 <0.13 <0.14
beta-BHC ug/kg, dry wt <0.27 <0.23 - - <0.21 <0.20 <0.19 <0.20 <0.21 <0.22
delta-BHC ug/kg, dry wt <0.11 <0.087 - - 0.107J <0.080 <0.077 <0.079 <0.084 <0.091
gamma-BHC (lindane) ug/kg, dry wt <0.076 <0.063 - - <0.090 <0.086 <0.083 <0.085 <1.2 <0.098
alpha-Chlordane ug/kg, dry wt <0.094 <0.078 - - <0.12 <0.11 <0.11 <0.11 0261 053]
gamma-Chlordane ug/kg,dry wt 0.16J <0.070 - - 0291 01217 <0.094 02417 0431] 1.1J
Chlordane ug/kg, dry wt <15 <13 1.1 1.1 <34 <2.7 <25 <2.1 3517 9.11J]
4 4'-DDD ug/kg, dry wt 0.44 <0.13 - - 1.1J 0.9017J 05117 0.60J 0.86]J 12]
4 4'-DDE ug/kg, dry wt 0.87 <0.059 - - 20 14 101J 0961 1.3 2
4 4-DDT ug/kg, dry wt <0.30 <0.071 - - <0.65 <0.46 <0.25 <0.20 <1.2 <13
24'-DDD ug/kg, dry wt 0171 <0.075 - - 05117 05517 0.3517] 0.177J 0.251] 0.5117J
24'-DDE ug/kg, dry wt <0.093 <0.077 - - <0.18 <0.18 <0.17 <0.17 <0.19 <13
24'-DDT ug/kg, dry wt 02117 <0.055 - - 04417 02417 02117 02217 040171 0.70J
Y detected DDTs pg/kg, dry wt 1.69 <0.13 7.0 7.0 4.05J 3.09) 2.07) 195]) 281 441)
Dieldrin ug/kg, dry wt <0.076 <0.063 0.44 0.72 <0.16 <0.15 <0.15 <0.18 <0.16 <0.18
Endosulfan I ug/kg, dry wt <0.084 <0.070 - - <0.071 <0.068 <0.066 <0.070 <0.072 <0.080
Endosulfan II ug/kg, dry wt <0.13 <0.111 - - <0.16 <0.15 <0.15 <0.15 <0.16 <0.18
Endosulfan sulfate ug/kg, dry wt <0.076 <0.063 - - <0.13 <0.12 <0.12 <0.12 <0.13 <0.14
Endrin ug/kg,dry wt <0.085 <0.071 0.78 - <0.11 <0.11 <0.098 <0.10 <0.11 <0.12
Endrin aldehyde ug/kg, dry wt <0.072 <0.060 - 6.4 <0.14 <0.13 <0.13 <0.13 <0.14 <0.15
Heptachlor ug/kg, dry wt <0.069 <0.057 - 0.3 <0.14 <0.13 <0.15 <0.13 <0.14 <0.15
Heptachlor epoxide ug/kg, dry wt <0.072 <0.060 - 0.3 <0.095 <0.097 <0.087 <0.089 <0.095 <0.24
Toxaphene ug/kg,dry wt <3.6 <30 - - <13 <73 <99 <94 <18 <15
PAHs
Naphthalene ug/kg, dry wt 52 7.9 55.8 - 12 11 15 11 12 14
Acenaphthylene ug/kg, dry wt 1.8] 0941 31.7 - 4217 4917 9.1 4217 7.5 4017
Acenaphthene ug/kg, dry wt 14] <0.76 26.6 - 3.1] 3.81] 6.1 2.7 361] 321
Fluorene ug/kg, dry wt 3.1 1.7] 253 - 5.1] 48] 7.9 4017 6.8 501]
Phenanthrene ug/kg, dry wt 27 13 237 - 38 40 80 32 72 31
Anthracene ug/kg, dry wt 16 40 88 - 10 13 30 99 23 93
Fluoranthene ug/kg, dry wt 47 14 514 - 91 110 190 88 260 100
Pyrene ug/kg, dry wt 57 15 665 - 150 190 300 150 360 200
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Table 5-1a. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Areas 1-6 Maintenance Depth Core Section Composites (continued).

. Baclzg?(’)und HWRP
Analyte Units SF-10 SF-11 (RWQCB Acc?pta.nge SRC-2010-1 SRC-2010-2 SRC-2010-3 SRC-2010-4 SRC-2010-5 SRC-2010-6
1998)' Criteria
PAHs (cont.)
Benzo(a)anthracene ug/kg,dry wt 23 7.6 244 - 46 56 100 48 140 54
Chrysene ug/kg, dry wt 26 7.1 289 - 54 79 120 62 180 78
Benzo(b)fluoranthene pglkg, dry wt 35 8.2 371 - 86 110 160 93 240 120
Benzo(k)fluoranthene ug/kg, dry wt 13 29 258 - 27 32 51 31 74 37
Benzo(a)pyrene pglkg, dry wt 37 7.3 412 - 90 110 180 92 210 100
Indeno(1,2,3-cd)pyrene pglkg, dry wt 32 54 382 - 81 90 150 84 200 110
Dibenzo(a,h)anthracene ug/kg,dry wt 39 157 32.7 - 9.2 10 16 8.9 24 13
Benzo(g,h,i)perylene ug/kg, dry wt 39 6.6 310 - 99 110 170 100 210 140
Y detected PAHs pg/kg, dry wt 367 103 3390 3390 806 975 1585 821 2023 1019
Hamilton Metals
Barium mg/kg, dry wt 38.4 8.5 - 190 522 46.6 473 49.6 48.1 515
Beryllium mg/kg, dry wt 0.352 0.14 - 1.03 0.566 0.535 0.503 0.543 0.626 0.643
Boron mg/kg, dry wt 0.3 207 - 369 24 22 24 25 25 28
Cobalt mg/kg, dry wt 13.7 7.09 - 27.6 17.9 17 16.1 16.3 17.8 17.6
Manganese mg/kg, dry wt 434 303 - 943 733 654 619 659 598 506
Vanadium mg/kg, dry wt 523 18.6 - 118 69.9 64.1 66.7 71 68.8 73.2
Hamilton Organics
Phenol pglkg, dry wt 291 301J - 130 547 401] 3717 197] 461] 3717
Pentachlorophenol ug/kg, dry wt <20 <20 - 17 <23 <22 <21 <22 <23 <24
TPH Diesel / motor oil mg/kg, dry wt 4281 20917 - 144000 145 156 161 223 188 355
TPH Gasoline / JP-4 mg/kg, dry wt <23 <1.7 - 12000 <38 <3.6 <34 <35 <3.7 <4.1
Methoxyclor mg/kg, dry wt <0.23 <0.19 - 90 <0.22 <0.21 <0.20 <0.21 <0.22 <0.24
Dioxins (TCDD) ng/kg, dry wt 0.210 0.00392 - 20 0.479 0.128 0.0288 0.281 0.330 240
Notes:
" San Francisco Regional Water Quality Control Board (1998) Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments. May 1998.
*Hamilton Wetlands Biological Opinion (USFWS 2005).
J — Analyte detected below the method reporting limit (MRL) and the reported value is therefore an estimate; as a result, J-flagged values are not identified as exceeding screening criteria.
|Bold Font and Bold Outlinel = Reported Value > Bay Background.
Bold Font and Grey Shading = Value > HWRP Acceptance Criteria and Bay Background.
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Table 5-1b. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Area 7 Maintenance Depth and Z-Layer Core Section Composites and Individual Core Maintenance Depth Sections.

Bay HWRP
Analyte Units SF-10 SF-11 B("‘lglv‘%"é']‘;d Acceptance | SRC-2010-7 | SRC-2010-7-Z | SRC-2010-7-1 | SRC-2010-7-2 | SRC-20107-3 | SRC-2010-7-4 | SRC-2010-7-5
1998)! Criteria
Grain Size
Gravel (>2.00 mm) %, dry wt 14 .4 2.34 9.18 7.71 5.68 42.1 23.6 5.36 10
Sand (0.0625 mm to 2.00 mm) %, dry wt 66.9 92.10 28.7 43.0 19.0 11.0 16.8 28.6 39.7
Silt (0.0039 mm to 0.0625 mm) %, dry wt 114 0.67 <100% fines NA 10.40 21.40 34.10 22.1 299 359 27.7
Clay (< 0.0039 mm) %, dry wt 10.8 1.39 41.90 26.00 44 .80 26.6 30.7 293 222
Percent fines (Silt+Clay) %, dry wt 22.2 2.06 523 474 78.90 48.70 60.60 65.20 49.90
% Solids % 67.1 80.9 - - 420 47.5 39.0 41.7 413 39.8 43.8
TOC % 0.87 0.27 - - 2.84 0.558 1.77 1.61 1.96 3.83 491
Metals
Arsenic mg/kg, dry wt 8.02 4.12 15.3 15.3 109 119 9.14 11.5 10.5 11.6 11.5
Cadmium mg/kg, dry wt 0.145 0.035 0.33 0.7 0.441 0.505 0.191 0.278 0.295 0.517 0.726
Chromium mg/kg, dry wt 422 214 112 112 91.1 101 80.6 89.9 86.3 97 101
Copper mg/kg, dry wt 243 4.13 68.1 68.1 104 109 88.2 88.3 101 129 95.7
Lead mg/kg, dry wt 14.1 6.84 432 432 78.3 138 333 57.7 49.6 91.3 162
Mercury mg/kg, dry wt 0.138 0.033 0.43 0.43 0.461 0.728 0.359 0.534 0412 0.438 0.541
Nickel mg/kg, dry wt 59.9 274 112 112 101 110 88.6 98.7 95.8 109 119
Selenium mg/kg, dry wt 0.047J 0.03 0.64 0.64 0.45 0.22 0.40 0.33 0.24 0.18 0.31
Silver mg/kg, dry wt 0.106 001817 0.58 0.58 0.358 0.49 0.268 0.392 0.346 0.332 0419
Zinc mg/kg, dry wt 67.3 23.6 158 158 248 227 207 210 227 272 298
Butyltins
Tetra-n-butyltin ug/kg, dry wt <0.64 <0.54 - - <1.1 <0.90 <1.2 <1.1 <1.1 <1.1 <1.1
Tri-n-butyltin Cation ug/kg, dry wt <0.62 <0.53 - - 9.6 21 39 12 6.7 14 17
Di-n-butyltin Cation ug/kg, dry wt 0.63] <0.24 - - 33 50 15 68 30 51 63
n-Butyltin Cation ug/kg, dry wt 093] <0.32 - - 20 21 10 29 20 29.0 27
Y detected Butylins pg/kg, dry wt 156 ] <0.54 - - 62.6 92 28.9 109 56.7 94 107
PCBs
Aroclor 1016 ug/kg, dry wt <2.0 <1.7 - - <25 <23 <2.7 <2.6 <2.6 <2.7 <24
Aroclor 1221 ug/kg, dry wt <2.0 <1.7 - - <25 <23 <2.7 <2.6 <2.6 <2.7 <24
Aroclor 1232 ug/kg, dry wt <20 <1.7 - - <25 <23 <2.7 <2.6 <2.6 <2.7 <24
Aroclor 1242 ug/kg, dry wt <2.0 <1.7 - - 34 91 9217 <2.6 27 55 <24
Aroclor 1248 ug/kg, dry wt <20 <1.7 - - <25 <23 <2.7 <2.6 <2.6 <2.7 180
Aroclor 1254 ug/kg, dry wt <2.0 <1.7 - - 47 100 <2.7 42 42 97 230
Aroclor 1260 ug/kg, dry wt 297 <1.7 - - 45 64 14 33 37 66 170
Y detected PCBs pg/kg, dry wt 29] <1.7 22.7 22.7 126 255 23.2 75 106 218 580
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Table 5-1b. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Area 7 Maintenance Depth and Z-Layer Core Section Composites and Individual Core Maintenance Depth Sections (continued).

Bay

HWRP
Analyte Units SF-10 SF-11 B("‘lglv‘gg’é‘]‘;d Acceptance | SRC-2010-7 | SRC-2010-7-Z | SRC-2010-7-1 | SRC-2010-7-2 | SRC-20107-3 | SRC-2010-7-4 | SRC-2010-7-5
1998)! Criteria
Organochlorine Pesticides
Aldrin ng/kg, dry wt <0.069 <0.057 1.1 - <0.24 <0.17 <0.21 <0.20 <0.20 <0.67 <1.7
alpha-BHC ng/kg, dry wt <0.087 <0.072 - - <045 <0.12 <0.15 <0.14 <0.14 <0.14 <0.13
beta-BHC ng/kg, dry wt <0.27 <0.23 - - <0.50 <0.19 <0.24 <0.22 <0.22 <0.23 <0.21
delta-BHC ng/kg, dry wt <0.11 <0.087 - - <0.089 <0.083 <0.095 <0.089 <0.090 <0.13 <0.55
gamma-BHC (lindane) ug/kg, dry wt <0.076 <0.063 - - <0.096 <1.1 <0.12 <0.096 <0.097 <0.26 08217
alpha-Chlordane ug/kg,dry wt <0.094 <0.078 - - 52 3.6 1.1] 0951] 24 8.7 30
gamma-Chlordane ug/kg, dry wt 0.16J <0.070 - - <73 6.7 1.3 23 3.7 11 43
Chlordane ug/kg, dry wt <15 <13 1.1 1.1 64 48 12 18 32 96 380
4 4'-DDD ng/kg, dry wt 0.44 <0.13 - - 7.5 13 1.5 24 2.8 16 66
4 4'-DDE ng/kg, dry wt 0.87 <0.059 - - 6.8 11 24 3.6 44 13 33
4 4'-DDT ng/kg, dry wt <0.30 <0.071 - - <1.2 4.5 1.6 <20 <22 <19 <9.7
24-DDD ng/kg, dry wt 0.177J <0.075 - - 2.7 4.2 0.697J 10J <1.1 4.5 18
24'-DDE ug/kg, dry wt <0.093 <0.077 - - <1.2 <2.1 <13 <1.2 <13 <13 <52
2A4-DDT ng/kg, dry wt 02117 <0.055 - - 19 35 <13 1.7 1.8 3.6 7.3
Y detected DDTs ug/kg, dry wt 1.69 <0.13 7.0 7.0 189 36.2 6.19 8.7 9.0 371 1243
Dieldrin ng/kg, dry wt <0.076 <0.063 0.44 0.72 046 ) <l.1 <0.18 <12 <0.33 1.2]) 2.8
Endosulfan I ug/kg, dry wt <0.084 <0.070 - - <1.2 1.1]J <0.14 0341] <13 <13 <38
Endosulfan II ug/kg,dry wt <0.13 <0.111 - - <0.70 <0.15 <0.18 <0.17 <0.21 <1.1 <1.2
Endosulfan sulfate ug/kg, dry wt <0.076 <0.063 - - <0.69 <0.12 <0.15 <0.14 <0.14 <13 <1.2
Endrin ng/kg, dry wt <0.085 <0.071 0.78 - <0.12 <0.099 <0.13 <0.20 <0.17 <0.53 <1.2
Endrin aldehyde ng/kg, dry wt <0.072 <0.060 - 6.4 0.311J <1.1 <0.16 <0.15 0.19J <0.27 <1.2
Heptachlor ng/kg, dry wt <0.069 <0.057 - 0.3 <0.15 <0.13 <0.16 <0.15 <0.15 <0.16 <1.2
Heptachlor epoxide ug/kg, dry wt <0.072 <0.060 - 0.3 <0.74 <1.1 <0.18 <0.53 <0.54 <0.11 <0.096
Toxaphene ug/kg, dry wt <3.6 <30 - - <44 <39 <21 <49 <42 <89 <210
PAHs
Naphthalene ug/kg, dry wt 52 7.9 55.8 - 16 11 11 13 12 13 25
Acenaphthylene ug/kg, dry wt 1.8] 0941 31.7 - 94 341 551 58] 7.5 6.6 11
Acenaphthene ug/kg, dry wt 141] <0.76 26.6 - 12 4617 271 26] 351 4517 33
Fluorene ug/kg, dry wt 3.1 1.7] 253 - 16 54 43] 4317 521 5517 42
Phenanthrene ug/kg, dry wt 27 13 237 - 170 28 44 44 65 69 230
Anthracene ug/kg,dry wt 16 40 88 - 47 8.5 15 11 18 20 59
Fluoranthene ug/kg, dry wt 47 14 514 - 490 100 130 140 200 250 750
Pyrene ng/kg, dry wt 57 15 665 - 780 200 180 230 340 450 1000
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Table 5-1b. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Area 7 Maintenance Depth and Z-Layer Core Section Composites and Individual Core Maintenance Depth Sections (continued).

Bay HWRP
Analyte Units SF-10 SF-11 B(alfv‘%"ggd Acceptance | SRC-2010-7 | SRC-2010-7-Z | SRC-2010-7-1 | SRC-2010-7-2 | SRC-2010-7-3 | SRC-2010-7-4 | SRC-2010-7-5
1998)' Criteria
PAHs (cont.)
Benzo(a)anthracene ug/kg, dry wt 23 7.6 244 - 270 48 59 56 91 110 310
Chrysene pglkg, dry wt 26 7.1 289 - 380 73 92 86 140 110 360
Benzo(b)fluoranthene ug/kg,dry wt 35 8.2 371 - 510 110 130 150 220 260 500
Benzo(k)fluoranthene ug/kg, dry wt 13 29 258 - 170 35 38 46 64 72 150
Benzo(a)pyrene ug/kg,dry wt 37 7.3 412 - 450 100 110 140 180 210 430
Indeno(1,2,3-cd)pyrene ug/kg,dry wt 32 54 382 - 420 100 130 170 200 220 430
Dibenzo(a,h)anthracene ug/kg,dry wt 39 157 32.7 - 56 99 20 23 24 27 53
Benzo(g,h,i)perylene ug/kg,dry wt 39 6.6 310 - 460 130 130 180 220 250 490
Y detected PAHs pg/kg, dry wt 367 103 3390 3390 4256 967 1102 1302 1790 2078 4873
Hamilton Metals
Barium mg/kg, dry wt 38.4 8.5 - 190 65.4 64.7 48.8 54.1 56.3 62.5 80.4
Beryllium mg/kg, dry wt 0.352 0.14 - 1.03 0.653 0.704 0.638 0.739 0.651 0.767 0.741
Boron mg/kg, dry wt 03 2017 - 36.9 33 27 33 28.0 30.0 38 47
Cobalt mg/kg, dry wt 13.7 7.09 - 27.6 17 17.7 16.5 17.7 16.6 17.8 17.2
Manganese mg/kg, dry wt 434 303 - 943 392 382 444 496 463 364 347
Vanadium mg/kg, dry wt 523 18.6 - 118 64 66.2 70.7 74.5 71.5 64.4 58.1
Hamilton Organics
Phenol nglkg, dry wt 291 30]J - 130 1507 <11 441] 421 507 741] 6.7]
Pentachlorophenol ug/kg,dry wt <20 <20 - 17 <240 <110 <26 <24 <24 <26 <23
TPH Diesel / motor oil mg/kg, dry wt 4281 2091 - 144000 1240 880 376 530 620 1590 2950
TPH Gasoline / JP-4 mg/kg, dry wt <23 <1.7 - 12000 5017 7117 <43 <39 <4.1 <43 641]
Methoxyclor mg/kg,dry wt | <0.23 <0.19 - 90 <1.2 <0.20 <0.29 <0.23 <0.64 <1.3 1.70
Dioxins (TCDD) ng/kg, dry wt 0.210 0.00392 - 20 5.00 5.12 - - - - -
Notes:
" San Francisco Regional Water Quality Control Board (1998) Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments. May 1998.
*HWRP Biological Opinion (USFWS 2005).
J — Analyte detected below the method reporting limit (MRL) and the reported value is therefore an estimate; as a result, J-flagged values are not identified as exceeding screening criteria.
|Bold Font and Bold Outlinel = Value > Bay Background.
Bold Font and Grey Shading = Value > HWRP Acceptance Criteria and Bay Background.
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Table 5-1c. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Area 8 Maintenance Depth and Z-Layer Core Section Composites and Individual Core Maintenance Depth Sections.

Pacific EcoRisk

Bay HWRP
Analyte Units SF-10 SF-11 B(*‘lgl‘;%g’ggd Acceptance | SRC-2010-8 | SRC-2010-8-Z | SRC-2010-8-1 | SRC-2010-8-2 | SRC-2010-8-3 | SRC-2010-8-4
1998)’ Criteria’
Grain Size
Gravel (>2.00 mm) %, dry wt 144 2.34 8.91 7.25 5.56 16.9 10.8 3.89
Sand (0.0625 mm to 2.00 mm) %, dry wt 66.9 92.10 67.0 61.6 35.8 66.6 65.7 36.3
Silt (0.0039 mm to 0.0625 mm) %, dry wt 114 0.67 <100% fines NA 144 18.10 34.5 8.84 19.3 41.7
Clay (< 0.0039 mm) %, dry wt 10.8 1.39 8.5 15.60 31.2 6.97 9.84 18.1
Percent fines (Silt+Clay) %, dry wt 222 2.06 229 33.7 65.7 15.8 29.1 59.8
% Solids % 67.1 80.9 - - 544 47.5 42.7 59.8 38.1 454
TOC % 0.87 0.27 - - 4.26 4.75 2.70 9.50 7.60 3.80
Metals
Arsenic mg/kg, dry wt 8.02 4.12 15.3 15.3 5.58 12.1 17.1 8.59 10.5 5.88
Cadmium mg/kg, dry wt 0.145 0.035 0.33 0.7 0.363 0.845 1.11 1.03 1.13 0.577
Chromium mg/kg, dry wt 422 214 112 112 47.8 106 111 70.7 82.5 47.8
Copper mg/kg, dry wt 243 4.13 68.1 68.1 52.7 107 75.0 79.2 115 39.5
Lead mg/kg, dry wt 14.1 6.84 432 432 60.3 200 126 86.5 22y 131
Mercury mg/kg, dry wt 0.138 0.033 043 043 0.279 0.503 1.54 0.293 0.332 0.262
Nickel mg/kg, dry wt 599 274 112 112 614 127 130 85.8 94.9 56.5
Selenium mg/kg, dry wt 0.04]J 0.03 0.64 0.64 0.12 0.29 0.603 0.528 0.462 0.217
Silver mg/kg, dry wt 0.106 001817 0.58 0.58 0.152 0.425 0.763 0.316 0.499 0.165
Zinc mg/kg, dry wt 67.3 23.6 158 158 184 323 237 358 392 201
Butyltins
Tetra-n-butyltin uglkg, dry wt <0.64 <0.54 - - <0.81 1.3]J <0.75 <0.84 <0.82 <0.59
Tri-n-butyltin Cation uglkg, dry wt <0.62 <0.53 - - 59 11 <0.71 7.2 23 18
Di-n-butyltin Cation uglkg, dry wt 0.63] <0.24 - - 12 25 6.1 16 67 32
n-Butyltin Cation uglkg, dry wt 093] <0.32 - - 12 27 <2.1 <23 <22 <1.6
Y detected Butylins ug/kg, dry wt 156 J <0.54 - - 299 64.3 6.1 23.2 90 50
PCBs
Aroclor 1016 ug/kg, dry wt <20 <1.7 - - <23 <50 <4.3 <4.7 <4.6 <33
Aroclor 1221 ug/kg, dry wt <20 <1.7 - - <6.4 <23 <4.2 <4.7 <4.6 <33
Aroclor 1232 uglkg, dry wt <20 <1.7 - - <29 <110 <4.2 <477 <4.6 <33
Aroclor 1242 ug/kg, dry wt <20 <1.7 - - <39 <29 <4.2 <4.7 <4.6 <33
Aroclor 1248 ug/kg, dry wt <20 <1.7 - - <38 <61 <4.2 <4.7 <4.6 <33
Aroclor 1254 ug/kg, dry wt <20 <1.7 - - <57 <58 <4.2 <4.7 <4.6 <33
Aroclor 1260 uglkg, dry wt 2917 <1.7 - - 60 76 <4.7 <5.2 <5.1 <3.7
Y detected PCBs pg/kg, dry wt 29) <1.7 22.7 22.7 60 76 <4.7 <5.2 <5.1 <3.7
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Table 5-1c. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Area 8 Maintenance Depth and Z-Layer Core Section Composites and Individual Core Maintenance Depth Sections (continued).

Bay

HWRP
Analyte Units SF-10 SF-11 B("‘lglv“%é‘]‘;d Acceptance | SRC-2010-8 | SRC-2010-8-Z | SRC-2010-8-1 | SRC-2010-8-2 | SRC-2010-8-3 | SRC-2010-8-4
1998)’ Criteria’
Organochlorine Pesticides
Aldrin ug/kg, dry wt <0.069 <0.057 1.1 - 05517 0.831J <0.65 <0.73 <0.70 <0.51
alpha-BHC pg/kg, dry wt <0.087 <0.072 - - <0.43 <0.64 <0.62 <0.69 <0.67 <0.49
beta-BHC peg/kg, dry wt <0.27 <0.23 - - <0.18 <0.21 <0.54 <0.60 <0.58 <0.42
delta-BHC pglkg, dry wt <0.11 <0.087 - - <0.074 <0.38 <0.67 <0.75 <(0.72 <0.53
gamma-BHC (lindane) pglkg, dry wt <0.076 <0.063 - - <0.22 <13 <0.48 <0.54 <0.52 <0.38
alpha-Chlordane pglkg, dry wt <0.094 <0.078 - - 12 15 1.2 10 18 16
gamma-Chlordane pglkg, dry wt 0.16J <0.070 - - 18 23 2.8 11 36 23
Chlordane ug/kg, dry wt <15 <13 1.1 1.1 130 170 <8.5 170 250 190
4 4'-DDD ng/kg, dry wt 0.44 <0.13 - - 22 43 76 15 29 29
4 4'-DDE ng/kg, dry wt 0.87 <0.059 - - 13 18 16 13 21 14
4 4-DDT ng/kg, dry wt <0.30 <0.071 - - <43 <2.7 44 <0.77 7.1 <0.54
24'-DDD pglkg, dry wt 0.177J <0.075 - - 4 7.1 <0.42 <0.47 <0.46 <0.33
24'-DDE ng/kg, dry wt <0.093 <0.077 - - <15 <2.0 <0.38 <0.42 <0.41 <0.29
2A4-DDT ng/kg, dry wt 0.21J <0.055 - - 33 4.2 0.45 <0.33 <0.32 <0.23
Y detected DDTs ug/kg, dry wt 1.69 <0.13 7.0 7.0 423 72.3 136 28 571 43
Dieldrin peg/kg, dry wt <0.076 <0.063 0.44 0.72 3.1 4.0 1.8 <0.53 5.1 4.2
Endosulfan | pglkg, dry wt <0.084 <0.070 - - 39 53 <0.75 <0.84 <0.81 <0.59
Endosulfan II pglkg, dry wt <0.13 <0.11 - - <0.92 <0.16 <0.37 <0.41 <0.40 <0.29
Endosulfan sulfate pglkg, dry wt <0.076 <0.063 - - <0.92 <1.2 1.2J <0.62 <0.60 <0.44
Endrin ug/kg,dry wt <0.085 <0.071 0.78 - <0.92 0.187J <0.43 <0.47 <0.46 <0.33
Endrin aldehyde ng/kg, dry wt <0.072 <0.060 - 6.4 <0.92 <0.14 <0.41 <0.46 <0.45 <0.32
Heptachlor pglkg, dry wt <0.069 <0.057 - 03 <0.12 <0.14 <0.47 <0.52 <0.51 <0.37
Heptachlor epoxide pglkg, dry wt <0.072 <0.060 - 03 <0.92 <1.2 2.5 <0.43 <0.42 <0.30
Toxaphene ug/kg, dry wt <3.6 <30 - - <90 <130 <18 <20 <19 <14
PAHs
Naphthalene pglkg, dry wt 52 7.9 55.8 - 10 37 30 36 2217 19
Acenaphthylene peg/kg, dry wt 1.87 0941 31.7 - 5.6 21 157 65 13) 9.6J
Acenaphthene peg/kg, dry wt 147 <0.76 26.6 - 93 21 137J 69 187) 29
Fluorene neg/kg, dry wt 3.1 171 253 - 85 20 171] 130 42 32
Phenanthrene pg/kg, dry wt 27 13 237 - 1400 230 41 130 150 410
Anthracene peg/kg, dry wt 16 40 88 - 300 54 16) 39 45 74
Fluoranthene pg/kg, dry wt 47 14 514 - 2100 990 150 290 370 570
Pyrene pg/kg, dry wt 57 15 665 - 2200 1600 320 560 400 820
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Table 5-1c. San Rafael Channel 2010 Sediment Chemistries — Composite Sample Area 8 Maintenance Depth and Z-Layer Core Section Composites and Individual Core Maintenance Depth Sections (continued).

Bay HWRP
Analyte Units SF-10 SF-11 B(alglv‘*vgg’é‘;d Acceptance | SRC-2010-8§ | SRC-2010-8-Z | SRC-2010-8-1 | SRC-2010-8-2 | SRC-2010-8-3 | SRC-2010-8-4
1998)’ Criteria’
PAHs (cont.)
Benzo(a)anthracene ug/kg,dry wt 23 7.6 244 - 1000 300 41 110 140 290
Chrysene nglkg, dry wt 26 7.1 289 - 900 400 80 170 210 350
Benzo(b)fluoranthene nglkg, dry wt 35 8.2 371 - 790 670 84 150 190 210
Benzo(k)fluoranthene ug/kg,dry wt 13 29 258 - 280 170 67 130 170 210
Benzo(a)pyrene neg/kg, dry wt 37 7.3 412 - 680 710 110 160 190 290
Indeno(1,2,3-cd)pyrene nglkg, dry wt 32 54 382 - 450 850 86 100 120 140
Dibenzo(a,h)anthracene nglkg, dry wt 39 1.5] 32.7 - 97 61 131] 28 26 30
Benzo(g,h,i)perylene neg/kg, dry wt 39 6.6 310 - 480 970 140 170 190 210
Y detected PAHs pg/kg, dry wt 367 103 3390 3390 10871 7104 1223 2337 2296 3694
Hamilton Metals
Barium mg/kg, dry wt 38.4 8.5 - 190 58.7 98.9 704 58.3 78.1 85.5
Beryllium mg/kg, dry wt 0.352 0.14 - 1.03 0.276 0.721 0.611 0.519 0.496 0.570
Boron mg/kg, dry wt 0.3 2017 - 36.9 25.1 40 38.5 21.0 55.0 379
Cobalt mg/kg, dry wt 13.7 7.09 - 27.6 11.0 17.6 14.8 12.4 11.1 15.2
Manganese mg/kg, dry wt 434 303 - 943 241 372 337 299 254 326
Vanadium mg/kg, dry wt 523 18.6 - 118 32.9 63.6 60.5 320 39.0 532
Hamilton Organics
Phenol nglkg, dry wt 291 30]J - 130 <0.83 <23 <24 291 <590 <22
Pentachlorophenol ug/kg,dry wt <20 <20 - 17 <25 <230 <240 <200 <270 <220
TPH Diesel / motor oil mg/kg, dry wt 42.81] 20917 - 144000 262 2620 2060 1500 3440 3510
TPH Gasoline / JP-4 mg/kg, dry wt <23 <1.7 - 12000 15 4917 <4.0 <2.6 <44 7217
Methoxyclor mg/kg, dry wt <0.23 <0.19 - 90 <2.0 <28 <0.35 <0.39 <0.38 <0.28
Dioxins (TCDD) ng/kg, dry wt 0.210 0.00392 - 20 6.15 10.2 - - - -
Notes:
" San Francisco Regional Water Quality Control Board (1998) Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments. May 1998.
*HWRP Biological Opinion (USFWS 2005)
J — Analyte detected below the method reporting limit (MRL) and the reported value is therefore an estimate; as a result, J-flagged values are not identified as exceeding screening criteria.
[Bold Font and Bold Outline] = Value > Bay Background
Bold Font and Grey Shading = Value > HWRP Acceptance Criteria and Bay Background
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Table 5-2. Compounds Measured Above San Francisco Bay Ambient Levels or HWRP Acceptance Criteria.

Sample ID Analytes Above Bay Ambient Levels (SFRWQCB 1998) Analytes Above HWRP Acceptance Criteria (USFWS 2003)
SRC-2010-1 none none
SRC-2010-2 none none
SRC-2010-3 none none
SRC-2010-4 none none
SRC-2010-5 none none
SRC-2010-6 Copper, Zinc Copper, Zinc
SRC-2010-7 Cadmium, Copper, Lead, Mercury, Zinc, Chlordane, DDTs, Copper, Lead, Mercury, Zinc, Chlordane, DDTs, PCBs, and
Dieldrin, PCBs, and PAHs PAHs
SRC-2010-7-Z Cadmium, Copper, Lead ;i{ie;c(ljlfgy; Zinc, Chlordane, DDTs, Copper, Lead, Mercury, Zinc, Chlordane, DDTs, and PCBs
SRC-2010-7-1 Copper, Zinc, and Chlordane Copper, Zinc, and Chlordane
SRC-2010-7-2 Copper, Lead, Mercury, Zinc, Chlordane, DDTs, and PCBs Copper, Lead, Mercury, Zinc, Chlordane, DDTs, and PCBs
SRC-2010-7-3 Copper, Lead, Zinc, Chlordane, DDTs, and PCBs Copper, Lead, Zinc, Chlordane, DDTs, and PCBs
SRC-2010-7-4 Cadmium, Copper, Lead ’all\l/{iellr)c(ljlgys’ Zinc, Chlordane, DDTs, Copper, Lead, Mercury, Zinc, Chlordane, DDTs, and PCBs
SRC-2010-7-5 Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane, Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane,
DDTs, Dieldrin, PCBs, and PAHs DDTs, Dieldrin, PCBs, and PAHs
SRC-2010-8 Cadmium, Lead, Zinc, Chlorl;izlﬁles, DDTs, Dieldrin, PCBs, and Lead, Zinc, Chlordane, DDTs, Dieldrin, PCBs, and PAHs
SRC-2010-8-Z Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane, Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane,
DDTs, Dieldrin, PCBs, and PAHs DDTs, Dieldrin, PCBs, and PAHs
SRC-2010-8-1 Arsenic, Cadmium, Copper, Lead, Mercury, Nickel, Silver, Arsenic, Boron, Cadmium, Copper, Lead, Mercury, Nickel,
Zinc, DDTs, Dieldrin, and Heptachlor epoxide Silver, Zinc, DDTs, Dieldrin, and Heptachlor epoxide
SRC-2010-8-2 Cadmium, Copper, Lead, Zinc, Chlordane, and DDTs Cadmium, Copper, Lead, Zinc, Chlordane, and DDTs
Cadmium, Copper, Lead, Zinc, Chlordane, DDTs, and Boron, Cadmium, Copper, Lead, Zinc, Chlordane, DDTs, and
SRC-2010-8-3 . o
Deildrin Deildrin
SRC-2010-8-4 Lead, Zinc, Chlordane, DDTs, Deildrin, and PAHs Boron, Lead, Zinc, Chlordane, DDTs, Deildrin, and PAHs
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Table 5-3. Modified Elutriate Test Chemistry Results.

Water
Analytes SRC-2010-1 | SRC-2010-2 | SRC-2010-3 | SRC-2010-4 | SRC-2010-5 | SRC-2010-6 | SRC-2010-7 | SRC-2010-8 Quality
Objective®
TSS 56 382 169 427 25.5 48 172 28.0 -
Total Metals (ug/L)
Arsenic 4.86 119 7.09 5.11 14.9 18.6 9.23 3.19 NA
Cadmium 0.034 0.035 0.010J 0.027J 0.017J 0.028J 0.061 0.010J NA
Chromium 2.00 3.10 0.27 2.73 1.33 2.96 435 0.21J NA
Copper 3.430 5.640 0.569 3910 2.250 6.830 12.1 0.602 NA
Lead 1.620 2.840 0.178 2.120 1.100 3.510 8.590 0.640 NA
Mercury 0.0392 0.0036 0.0035 0.0263 0.0059 0.0725 0.0843 0.0019 0.025
Nickel 5.99 7.28 1.89 7.44 3.25 593 9.75 2.53 NA
Selenium 0.3J 0.3J 02U 02U 02U 02U 02U 02U 50
Zinc 6.30 10.8 2.30 7.32 424 9.39 210 1.31 NA
Dissolved Metals (ug/L)
Arsenic 2.33 7.24 3.99 3.22 134 15.3 8.77 2.07 36
Cadmium 0.014]) 0.018J 0.016J 0.014) 0.011J 0.010J 0.029J 0.011J 9.3
Chromium 0.04] 0.07J 0.06J 0.07J 0.09J 0.08J 0.09J 0.05J 50
Copper 1.070 1.790 1.790 1.450 1.040 1.400 2.880 0.562 6.0°
Lead 0.014J 0.016J 0.023J 0.019J 0.018U 0.081 0.068 0.036 8.1
Mercury 0.0014 0.0014 0.0010 0.0008 0.0009 0.0015 0.0006 0.0007 0.025
Nickel 2.10 2.51 2.29 2.38 145 1.14 1.86 2.10 8.2
Selenium 02U 02U 02U 02U 02U 02U 02U 02U NA
Zinc 0.62 1.53 1.09 0.64] 0.58J 0.56J 3.94 1.31 81.0

A — Chronic criteria (four-day average) from the SF Bay Basin Plan (RWQCB, 2007) unless otherwise noted.

B — New chronic criteria set by USEPA and promulgated by the RWQCB in the January Executive Officer’s Report (RWQCB, 2009).

NA — Not applicable.
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5.2 Biological Testing Results

There were 4 different biological tests performed for each Composite Sample Area maintenance
depth core section composited sediment:
1. a 10-day amphipod bulk-sediment survival test with Ampelisca abdita,
2. a 10-day juvenile polychaete bulk-sediment survival test with Neanthes arenaceodentata,
3. a48-hr SET sediment elutriate survival test with Mytilus galloprovincialis, and
4. a96-hr MET sediment elutriate survival test with the mysid Americamysis bahia.
A summary table of the bulk-sediment tests water quality characteristics and sediment porewater
water quality characteristics at test initiation and test termination are presented in Appendix E.

5.2.1 Effects of the San Rafael Channel Sediments on Ampelisca abdita

The results of these tests are summarized in Table 5-4. There was 85% survival at the Control
treatment, which was slightly below an acceptable survival response by the test organisms.
However, there was 92% and 91% survival in the SF-10 and SF-11 reference site sediments,
respectively. There was >84% survival each of the sediment composite samples, which was less
than a 20% reduction in survival relative to both the SF-10 and SF-11 reference sediments.

The test data and summary of statistical analyses for these tests are attached as Appendix F.

Table 5-4. Ampelisca abdita survival in the San Rafael Channel test sediments.

. . % Survival in Test Replicates Overall Mean
Sediment Site .
RepA | RepB | RepC | RepD | RepE | % Survival

Lab Control 80 90 80 85 90 85
SF-10 (San Pablo) 95 90 95 90 90 92
SF-11 (Alcatraz) 95 100 85 90 85 91
SRC-2010-1 90 95 95 85 100 93
SRC-2010-2 80 80 100 100 90 920
SRC-2010-3 100 95 95 90 90 94
SRC-2010-4 100 90 90 90 80 90
SRC-2010-5 100 80 90 100 100 94
SRC-2010-6 90 85 85 90 90 88
SRC-2010-7 100 100 90 100 90 96
SRC-2010-8 75 90 70 85 100 84
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5.2.1.1 Reference Toxicant Toxicity to Ampelisca abdita

The results of this testing are presented in Tables 5-5 and 5-6. There was 95% survival in the Lab
Control treatment. The ECso for this test is consistent with the typical response range established
by previous performance of this test in our laboratory (Table 5-6), indicating that these test
organisms were responding to toxic stress in a typical fashion.

The test data and summary of statistical analyses for this test are attached as Appendix G.

Table 5-5. Reference toxicant testing: Effects of KCl on Ampelisca abdita (7/10/10).

KCl Treatment (g/L) Mean% Survival

Lab Control 95

0.25 95

0.5 90

1 65

2 0

4 0

|
ECs0 = 1.1 g/L KClI

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-6. Summary of Reference Toxicant Database for Ampelisca abdita.

Current LCs0 Value Typical Response Range (mean + 2SD)
1.1 g/L KClI 0.52 -1.8 g/L KC1
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5.2.2 Effects of the San Rafael Channel Sediments on Neanthes arenaceodentata

The results of these tests are summarized in Table 5-7. There was 94% survival at the Control
treatment, indicating an acceptable survival response by the test organisms. There was also
>90% survival in the SF-10 and SF-11 reference site sediments. There was >86% survival in
each of the San Rafael Channel samples. The survival response for each of the site sediments
was <10% less than the reference site sediment survival responses. In addition, the survival
response for each of the site sediments was also <10% less than both the reference site sediments
and the Lab Control sediment survival response indicating that the sediments are not toxic to
polychaetes.

The test data and summary of statistical analyses for these tests are attached as Appendix H.

Table 5-7. Neanthes arenaceodentata survival in the San Rafael Channel test sediments.

. . % Survival in Test Replicates Overall Mean
Sediment Site .
RepA | RepB | RepC | RepD | RepE | % Survival

Lab Control 80 100 100 90 100 9
SF-10 (San Pablo) 90 100 90 90 100 94
SF-11 (Alcatraz) 90 90 90 90 90 90
SRC-2010-1 100 90 100 90 100 96
SRC-2010-2 90 100 90 90 100 94
SRC-2010-3 90 80 80 80 100 86
SRC-2010-4 90 90 90 80 100 90
SRC-2010-5 100 80 90 90 90 90
SRC-2010-6 100 100 100 80 100 96
SRC-2010-7 90 90 100 90 100 94
SRC-2010-8 100 90 100 80 90 92

5.2.2.1 Reference Toxicant Toxicity to Neanthes arenaceodentata

The results of this test are presented in Table 5-8. There was 100% survival in the Lab Control
treatment. The ECso was 2.3 g/LL KCI, which is consistent with the typical response range
established by previous performance of this test in our laboratory (Table 5-9), indicating that
these test organisms were responding to toxic stress in a typical fashion.

The test data and summary of statistical analyses for this test are presented in Appendix I.
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Table 5-8. Reference toxicant testing: Effects of KCl on Neanthes arenaceodentata.

KCl Treatment (g/L) Mean% Survival

Lab Control 100
0.25 100

0.5 100

1 100

2 70%

4 0%

ECs0 = 2.3 g/L KCl

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-9. Summary of Reference Toxicant Database for Neanthes arenaceodentata..

Typical Response Range
(mean + 2SD)

Current LCs0 Value

2.3 g/L KCl 0.83-2.7 g/L KCl

5.2.3 Toxicity of the San Rafael Channel Sediment SET Elutriates to Mytilus galloprovincialis
The results of these tests are summarized below in Tables 5-10 through 5-20. The Lab Control
treatments ranged from 80.9-90.1% survival and 96.7-97.8% normal development, indicating an
acceptable response by the test organisms.

Table 5-10. Effects of San Rafael Channel SET sediment elutriates on Mytilus

galloprovincialis.

Elutriate Treatment Survival LCso Development ECs0 ESC Acceptable?
SF-10 50.3% elutriate 72.8% elutriate YES
SF-11 >100% elutriate >100% elutriate YES

SRC-2010-1 48.8% elutriate 48.6% elutriate YES
SRC-2010-2 35.4% elutriate 37.5% elutriate YES
SRC-2010-3 39.2% elutriate 44 .5% elutriate YES
SRC-2010-4 35.0% elutriate 37.5% elutriate YES
SRC-2010-5 35.1% elutriate 37.5% elutriate YES
SRC-2010-6 34.8% elutriate 37.5% elutriate YES
SRC-2010-7 35.2% elutriate 37.5% elutriate YES
SRC-2010-8 32.5% elutriate 37.3% elutriate YES
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The test data and the summary of statistical analyses for these tests are presented in Appendix J.

Elutriate suitability calculations are presented in Appendix K.

Table 5-11. Effects of SF-10 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Lab Control 90.7 97.5
1% 68.1 74.1
10% 71.5 98.0
50% 60.3* 95.2
100% 0%* 0%*
Site Water Control 88.1 99.2
|
Survival LCs0 or Development ECs0 = 50.3% elutriate 72.8% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-12. Effects of SF-11 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Survival LCs0 or Development ECs0 =

Lab Control 90.7 97.5
1% 95.2 994

10% 89.1 98.2

50% 74.9* 98.2

100% 65.7* 98.6

Site Water Control 88.1 99.2

>100% elutriate

>100% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-13. Effects of SRC-2010-1 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Lab Control 90.7 97.5
1% 84.5 98.3
10% 932 98.8
25% 90.5 99.0
50% 42 9% 45.6*
100% 0%* 0%*
Site Water Control 88.1 99.2
|
Survival LCs0 or Development ECs0 = 48.8% elutriate 48.6% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.
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Table 5-14. Effects of SRC-2010-2 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Survival LCs0 or Development ECs0 =

Lab Control 90.7 97.5
1% 89.7 99.2
10% 98.6 99.3
25% 93.8 98.6
50% 0.11* 0.15%
100% 0* 0*
Site Water Control 88.1 99.2

35.4% elutriate

37.5% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-15. Effects of SRC-2010-3 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Survival LCs0 or Development ECs0 =

Lab Control 90.7 97.5
1% 90.9 99.2
10% 83.0 99.2
25% 89.0 98.1
50% 30.0* 35.3*
100% 0* 0*
Site Water Control 88.1 99.2

39.2% elutriate

44 5% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-16. Effects of SRC-2010-4 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Survival LCs0 or Development ECs0 =

Lab Control 90.7 97.5
1% 88.1 98.6
10% 89.7 98 .4
25% 88.5 98.3
50% 0* 0*
100% 0* 0*
Site Water Control 88.1 99.2

35% elutriate

37.5% elutriate

*The survival response at this treatment was significantly less than the Lab Control at p < 0.05.
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Table 5-17. Effects of SRC-2010-5 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Survival LCs0 or Development ECs0 =

Lab Control 90.7 97.5
1% 87.6 98.9
10% 88.5 97.8
25% 89.8 98.8
50% 0* 0*
100% 0* 0*
Site Water Control 88.1 99.2

35.1% elutriate

37.5% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-18. Effects of SRC-2010-6 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Survival LCs0 or Development ECs0 =

Lab Control 90.7 97.5
1% 90.8 98.3
10% 93.8 98.2
25% 90.1 98.5
50% 0* 0*
100% 0* 0*
Site Water Control 88.1 99.2

34 .8% elutriate

37.5% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

Table 5-19. Effects of SRC-2010-7 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment

Mean % Survival

Mean % Normal Development

Survival LCs0 or Development ECs0 =

Lab Control 90.7 97.5
1% 88.9 99.0
10% 93.0 98.3
25% 90.4 98.9
50% 0* 0*
100% 0* 0*
Site Water Control 88.1 99.2

35.2% elutriate

37.5% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.
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Table 5-20. Effects of SRC-2010-8 sediment elutriate on Mytilus galloprovincialis.

Elutriate Treatment Mean % Survival | Mean % Normal Development
Lab Control 90.7 97.5
1% 90.2 98.6
10% 92.1 98.6
25% 81.5 96.7
50% 0%* 0%*
100% 0%* 0%*
Site Water Control 88.1 99.2
|
Survival LCs0 or Development ECs0 = 32.5% elutriate 37.3% elutriate

* The survival response at this treatment was significantly less than the Lab Control at p < 0.05.

5.2.3.1 Reference Toxicant Toxicity to Mytilus galloprovincialis Embryos

The results of this test are presented in Table 5-21. There was 98.9% normal embryo
development at the Lab Control treatment. The embryo development ECso was 2.5 g/LL KCl,
which is consistent with the typical response range established by reference toxicant testing
previously performed in this lab (Table 5-22), indicating that these test organisms were
responding to toxic stress in a typical fashion.

The test data and summary of statistical analyses for this test are attached as Appendix L.

Table 5-21. Reference toxicant testing: Effects of KC1 on Mytilus galloprovincialis.

KCl Treatment (g/L) Mean % Normal Embryo Development

Lab Control 98.9
0.5 97.7
1 984
2 92.6*
3 0*
4 0*
| |
ECs0 = 2.5 g/L KCl

* Significantly less than the Lab Control treatment response at p < 0.05.

Table 5-22. Summary of Reference Toxicant Database for Mytilus galloprovincialis.

Current ECs0 Typical Response Range (mean + 2SD)
2.5 g/L KCl 1.7-2.9 g/L KCI
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5.2.4 Toxicity of the San Rafael Channel Sediment Elutriates to Americamysis bahia

The results of these tests are summarized below in Table 5-23. There was >96% survival at the
Control treatments, indicating an acceptable survival response by the test organisms; there was
96% survival at the Site Water Control treatment. The test data and summary of statistical
analyses for these tests are attached as Appendix M.

Table 5-23. Effects of San Rafael Channel MET elutriates on Americamysis bahia.

% Survival in Test Replicates Mean
Test Treatment .
Rep A Rep B Rep C Rep D Rep E % Survival
Lab Control 1 100 90 90 100 100 96
Site Water Control 90 100 100 100 90 96
SRC-2010-1 100 90 100 100 100 98
SRC-2010-2 100 90 100 90 100 96
SRC-2010-3 90 100 100 100 100 98
SRC-2010-4 100 90 100 100 100 98
Lab Control 2 90 100 100 100 100 98
SRC-2010-5 90 100 100 100 100 98
SRC-2010-6 100 100 100 100 100 100

SRC-2010-7 90 100 100 100 100 98
SRC-2010-8 90 100 100 100 90 96

5.2.4.1 Reference Toxicant Toxicity to Americamysis bahia

The results of this test are summarized in Table 5-24. There was a mean of 95% survival in the
Lab Control treatment; the LCs0 was 0.39 g/LL KCI, which is consistent with the typical response
rang established by previous performance of this test in our laboratory (Table 5-26), indicating
that these test organisms were responding to toxic stress in a typical fashion. The test data and
summary of statistical analyses for this test are attached as Appendix N.

Table 5-24. Reference toxicant testing: Effects of KCl on Americamysis bahia.

KClI Treatment (g/L) Mean % Survival

Lab Control 95

0.125 90

0.25 100

0.5 15%

1 0%

2 0%

| |

LCs0 = 0.39 g/LL KCl

* Significantly less than the Lab Control treatment response at p < 0.05.
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Table 5-25. Summary of Reference Toxicant Database for Americamysis bahia.

Current LCs0 Typical Response Range (mean + 2SD)
0.39 g/L KCl 0.31-0.75 g/L KCl
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6. QUALITY CONTROL REVIEW
6.1 Conventional and Chemical Analytical Quality Control Summary

The QA/QC review entailed reviewing the contract lab Data Reports for sample integrity, correct
methodology, and compliance with all appropriate quality Lab Control requirements. The overall
data quality assessment found that all data were usable. Appendix C contains the conventional
and chemical analysis reports, which include the contract laboratory QA/QC narrative.

A review summary of the analytical methods, the targeted reporting limits and the achieved
method reporting and detection limits are presented in Tables 6-1 though 6-3. A review of this
data indicated that for some samples, Pentachlorophenol, Phenol, DDE, DDT, Chlordane,
Endosulfan I, PCBs, Dieldrin, Heptachlor, Heptachlor epoxide, or Toxaphene detection limits
were elevated above the targeted method reporting limits due to matrix interferences or the need
to dilute the sample due to elevated levels of the target analyte (e.g., the reporting limit for DDT
was elevated for the SRC-2010-8-1 sample, however, the analyte was detected at an order of
magnitude greater that the reporting level and as a result, the elevated reporting limit is
inconsequential); all other analytes were at or below targeted MRLs.

6.2 Biological Testing Quality Lab Control Summary

The biological testing of the San Rafael Channel sediments incorporated standard QA/QC
procedures to ensure that the test results were valid. Standard QA/QC procedures included the
use of negative Lab Controls, positive Lab Controls, test replicates, and measurements of water
quality during testing.

Quality assurance procedures that were used for sediment testing are consistent with methods
described in the U.S.EPA/ACOE (1998). Sediments for the bioassay testing were stored
appropriately at <4°C and were used within the 8 week holding time period. Sediment interstitial
water characteristics were within test acceptability limits at the start of the tests. Sediment
elutriates were prepared using site water. The tests were performed using high-quality natural
seawater.

All measurements of routine water quality characteristics were performed as described in the
PER Lab Standard Operating Procedures (SOPs). All biological testing water quality conditions
were within the appropriate limits. Laboratory instruments were calibrated daily according to
Lab SOPs, and calibration data were logged and initialed. Standard test conditions are presented
in Appendix O.
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Negative Lab Control — With the exception of the Ampelisca abdita testing, the biological
responses for all the test organisms at the negative Lab Control treatments were within acceptable
limits for the sediment and sediment elutriate tests.

Positive Lab Control — The accuracy of the responses of the test organisms to toxic stress was
also evaluated using positive Lab Controls (reference toxicant testing). The key test dose-
response LC and/or EC point estimates determined for each test species were all within the
respective typical response ranges for these species, indicating that these test organisms were
responding to toxic stress in a typical fashion.
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Table 6-1. Standard List of Analytes, Methods, and Targeted Reporting Limits.

Method SAP
Analyte Units Targeted | Achieved MDL | Achieved MRL
Used
MRL
Metals
Arsenic mg/kg EPA 6020 2 0.05-0.07 0.51-0.71
Cadmium mg/kg EPA 6020 0.3 0.004-0.006 0.020-0.028
Chromium mg/kg EPA 6020 5 0.02 0.20-0.29
Copper mg/kg EPA 6020 5 0.06-0.6 0.10-2.0
Lead mg/kg EPA 6020 5 0.006-0.009 0.050-0.071
Mercury mg/kg EPA 7471A 0.02 0.001-0.002 0.010-0.020
Nickel mg/kg EPA 6020 5 0.02-0.03 0.20-0.29
Selenium mg/kg EPA 7742 0.1 0.03-0.04 0.10-0.14
Silver mg/kg EPA 6020 0.2 0.008-0.011 0.020-0.028
Zinc mg/kg EPA 6020 1 0.2-04 0.5-2.9
Pesticides
Aldrin nglkg EPA 8081B 2 0.16-1.7 0.92-1.7
a-BHC nglkg EPA 8081B 2 0.12-0.64 0.92-13
b-BHC nglkg EPA 8081B 2 0.18-0.50 0.92-13
g-BHC (Lindane) nglkg EPA 8081B 2 0.092-1.3 0.92-13
d-BHC nglkg EPA 8081B 2 0.074-0.13 0.92-13
Chlordane nglkg EPA 8081B 20 1.9-11 9.2-58
24°-DDD ngl/kg EPA 8081B 2 0.13-1.1 0.92-13
24’-DDE ngl/kg EPA 8081B 2 0.17-52 0.13-52
24°-DDT ngl/kg EPA 8081B 2 0.058-1.3 0.92-13
44'-DDD ngl/kg EPA 8081B 2 0.11-0.63 0.92-5.8
4 4-DDE nglkg EPA 8081B 2 0.11-0.15 0.92-1.3
44-DDT ngl/kg EPA 8081B 2 0.18-9.7 1.2-9.7
Total DDT ngl/kg EPA 8081B 2 0.058-9.7 0.13-43
Dieldrin ngl/kg EPA 8081B 2 0.14-1.2 0.92-13
Endosulfan I ngl/kg EPA 8081B 2 0.063-3.8 0.92-3.8
Endosulfan II nglkg EPA 8081B 2 0.15-1.2 0.92-1.3
Endosulfan sulfate nglkg EPA 8081B 2 0.12-13 092-13
Endrin nglkg EPA 8081B 2 0.098-1.2 0.92-13
Endrin aldehyde nglkg EPA 8081B 2 0.13-1.2 092-13
Heptachlor nglkg EPA 8081B 2 0.12-1.2 092-13
Heptachlor epoxide nglkg EPA 8081B 2 0.087-1.2 092-1.3
Toxaphene nglkg EPA 8081B 20 13-210 52-210
Total Organotins nglkg Krone 1989 10 0.24-12 1.3-2.6
Total PAHs nglkg EPA 8270C 20 0.58-4.9 2.5-23
Total PCBs nglkg EPA 8082 20 1.7-110 3.1-110
Grain Size % ASTM 1992 0.1 0.01 0.01
Total Solids % EPA 160.3 0.10 0.1 0.1
Total Organic Carbon (TOC) % EPA 415.1 0.10 0.20 0.050
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Table 6-2. List of Hamilton Analytes, Methods, and Targeted Reporting Limits (dry weight).

SAP Achieved
Analyte Units Method Used Targeted Achieved MRL
MRL MDL
Metals
Barium mg/kg EPA 6020 190 0.3-04 20-29
Beryllium mg/kg EPA 6020 1.03 0.003-0.004 0.020-0.028
Boron mg/kg EPA 6020 36.9 0.3-04 99-14
Cadmium mg/kg EPA 6020 0.7 0.004-0.006 0.020-0.028
Chromium mg/kg EPA 6020 5 0.02 0.20-0.29
Cobalt mg/kg EPA 6020 27.6 0.001 0.020-0.028
Manganese mg/kg EPA 6020 943 0.04-0.06 1.98-2.85
Vanadium mg/kg EPA 6020 118 0.4-0.6 20-29
Organics
Pentachlorophenol nglkg EPA 8270-GPC 17 20-270 100-1400
Phenol nglkg EPA 8270-GPC 130 2.0-590 30-590
TPH - diesel/motor oil mg/kg EPA 8015 144 2.0-7.6 31-65
TPH - gasoline/JP-4 mg/kg EPA 8015 12 1.7-4.4 6.6-17
Chlordane ne/kg EPA 8081B 1.1 1.9-11 9.2-58
Dieldrin nelkg EPA 8081B 0.72 0.14-1.2 0.92-1.3
Heptachlor ne/kg EPA 8081B 0.3 0.12-1.2 092-13
Heptachlor epoxide ne/kg EPA 8081B 0.3 0.087-1.2 092-13
Methoxychlor nglkg EPA 8081 90 0.19-2.8 0.25-2.8
Dioxins (total TCDD TEQ) | ng/kg EPA 8290 20 0.0273-0.810 1.03-11.5
Table 6-3. List of Analytes for Modified Elutriate Tests, Methods, and
Targeted Reporting Limits (dry weight)
Analyte Units Method Used SAP Targeted MRL | Achieved MDL Achieved MRL
Arsenic ng/L EPA 6020 1 0.04-0.08 0.50-1.00
Cadmium ng/L EPA 6020 0.25 0.002-0.004 0.020-0.040
Chromium ng/L EPA 6020 1 0.03-0.06 0.20-0.40
Copper ng/L EPA 6020 1 0.004-0.008 0.100-0.200
Lead ng/L EPA 6020 0.25 0.009-0.018 0.020-0.040
Mercury ug/l EPA 7471A 0.005 0.00006 0.001
Nickel ng/L EPA 6020 5 0.03-0.06 0.20-0.40
Selenium ug/l EPA 7742 0.5 02 1.0
Zinc ng/L EPA 6020 10 0.06-0.12 0.50-1.00
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7. SUMMARY

The San Rafael Channel sediments were analyzed to determine suitability of the material to be
dredged for placement at HWRP or aquatic placement at San Pablo (SF-10) or Alcatraz (SF-11).
A summary of the chemical and biological evaluations assessing each of the three potential
placement/disposal options is provided below in Table 7-1. It should be noted that the SRC-
2010-5 and SRC-2010-6 sediment composite samples had measured copper and zinc above
reported Bay Ambient concentrations (SFRWQCB 1998) and HWRP screening criteria (USFWS
2005); however, the biological testing indicated that these sediments were not toxic. As a result,
the SRC-2010-5 and SRC-2010-6 sediments are considered suitable for placement at either the
HWRP, SF-10, or SF-11 sites.

Table 7-1. Recommended Suitability Determinations for San Rafael Channel test

sediments.
Suitable for In-bay Disposal Suitable for Placement at
Composite ID at SF-10 or SF-11 HWRP
Chemistry Biological Chemistry Biological
SRC-2010-1 Yes Yes Yes Yes
SRC-2010-2 Yes Yes Yes Yes
SRC-2010-3 Yes Yes Yes Yes
SRC-2010-4 Yes Yes Yes Yes
SRC-2010-5 Yes Yes Yes Yes
SRC-2010-6 Yes Yes Yes Yes
SRC-2010-7 No Yes No Yes
SRC-2010-8 No Yes No Yes
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Pacific_EcoRisk

Enviromimental Consulting and Testing

>

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC - 2010~ /-]

Project Name:

Sz %{ﬂé Coannel

Coordinates: ,
Lat/Northing: 37 *S 2 46

LW

Vertical Datum:

Date: g, / fl//o

Project No.: 16097

Long/Easting: /2 2°27 ¢s¢¢/’
MLW Other:

Depth Sounder

Measurement: m

Project Depth: 8.0° Overdredge: 2.0  + 2.0’ Extre

Attempt 1 Attempt 2

Time:| O9:Zo -/

(A) Measured Water Depth = /

(B) Tide Height 3.7 /

(C) Mudline Elevation (A-B=C) .49’ /

(D) Calculated Core Length (PD+OD-C=D) 7.0’ I

Estimated Penetration 2! /

Description of Core Drive SmooTA /

Refusal Encountered? No

Total Core Length Recovered 2.1’

Core

Characteristics

Sediment Type cobble, gravel, sand C M F,

€T Clay, organic matter

cobble, gravel, sand C M F,
silt clay, organic matter /

Sediment Color

€y . gy, brown,

brown surface, olivine

gray, black, brown,
brown surface, oliyjf€

Sediment Odor

@c. slight, mod, strong
>S5, petroleum, septic

Any Layering Homogenous

X

None, slight, p0d, strong
H.S. petrojelim, septic

Comments: £pF : &f
SRC-20/0-1-] ' Sediment Snrfote - 100’
SRC-20104-1-8 10.0"-12.0’

k'%{fhﬂ/w

l0'8.5¢

" b lafur 02,6855 (Z7TAt)

X
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r

Sediment Core Collection Form

i T ——
Environmental Consulting and Testing

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC-Zo/0-/-2 Date: E/5 Ve
Project Name: San Peteel %ormel”  Project No.: ) 0%
Coordinates: '

Lat/Northing: 37°5/ sDog’ Long/Easting: 122°27.6/99
Vertical Datum: @ MLW Other:
et Sound
Measurement: Hneet @
Project Depth: go’ Overdredge: 2.0’ + 2o ‘ExFs

Attempt 1 Attempt 2
Time: lo: 10 /

(A) Measured Water Depth 9.0’ /
(B) Tide Height 2.5’ /
(C) Mudline Elevation (A-B=C) s’ /
(D) Calculated Core Length (PD+OD-C=D) 6.’ /
Estimated Penetration 6.6 /
Description of Core Drive oo TP /

Refusal Encountered?

%o

brown surface, olivine

Total Core Length Recovered s’ 4

Core

Characteristics

Sediment Type cobble, gravelg C M F, cobble, gravel, sand CM F, /
organic matter silt clay, organic matter

Sediment Color black, brown,

gray . black, brown,
brown surface, oliyfé

Sediment Odor

@ slight, mod, strong

H,S, petroleum, septic

Any Layering Homogenous

/7'» 9»(5’ y.23

None, slight_gffod, strong
H,S, petgp#eum, septic

Comments: gpg ! £”*
SRC-2010- /-7 : O0-45"'B.< <.
S -2o/0 - l1-2-K: 9.5 6.5 BSs

/’z"/‘é//a/a//i

Boora Cro /S B b

Recorded by:

Dp—
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r

‘Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC-Z2o/O - /-5~

Date:

Project Name:

San Lo foe C brrel

Coordinates:

Lat/Northing: 27°¢7. S7¢/Y "’

Project No.:

éZf,//o

Jbo§

Long/Easting: /2 Z*Z22. 78£0 '

Vertical Datum: @}_‘Lw MLW Qther:

Depth Sounder Leadlin

Measurement: Q

Project Depth: 2.0’ Overdredge: Zz' +t 2 Extra
Attempt 1 Attempt 2

Time: lo: &S /

(A) Measured Water Depth 9.0° /

(B) Tide Height 2.£’ /

(C) Mudline Elevation (A-B=0) ST /

(D) Calculated Core Length (PD+0OD-C=D) .6 /

Estimated Penetration 66’ /

Description of Core Drive :5-"’”7" /

Refusal Encountered? A /

Total Core Length Recovered 6.6° /

Core

Characteristics

Sediment Type cobble. gravel, sand C M F, cobble. gravel, sand C M F,

CIFCaY, organic matter

silt clay, organic matter /

Sediment Color

ray) black, brown,
brown surface

gray, black, brown,
brown surface, olivine

Sediment Odor

@, slight, mod, strong
H,S, petroleum, septic

Any Layering Homogenous

Abm%m;

. |None, slight, modfrong
H.S, petroleups; septic

iComments: £p,=: 4
SRc-z0l0-1-3 : ©.0'. 4.¢’
SRc-2010-1-3-8 - 4.6-¢.C

GrRAY
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- Seédiment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Date:

Sor Patael Aorel Project No.:

Station ID: SRE-Zolo- /-

Project Name:

Coordinates: Y
Lat/Northing: £7°$/7 6Z 3¢

Long/Easting:

LW

Vertical Datum:

MLW

6/ 5/ro
Joo{

122° 27,9629

Other:

Depth _
Mezlsurement: Sounder
Project Depth: o’ Overdredge: 2+ 2 Extra

& Attempt 1 Attempt 2

: Time: /' sO /

(A) Measured Water Depth 92 /
(B) Tide Height EX /
(C) Mudline Elevation (A-B=0C) 357 /
(D) Calculated Core Length (PD+OD-C=D) 6. 3 /
Estimated Penetration 6.3’ /
Description of Core Drive Somoo T2 /
Refusal Encountered? 5 /
Total Core Length Recovered 6.2’ Z
Core
Characteristics
Sediment Type cobble, gravel, sand CM F, cobble, gravel, sand C M F,

, organic matter

silt clay, organic matter /

Sediment Color

EEDEED brown,
kfOwhrsarfaes, olivine

gray, black, brown,
brown surface, oliving

Sediment Odor

¢9on3. slight, mod, strong
H.,S, petroleum, septic

Any Layering Homogenous

Capen mg *
"’

None, slight, mogeStrong
H.S, petroleyaf, septic

Comments: EPF :
SRe-2010-)-¢f 0. 0-43'
Sre-2010-/-¢-8: 432243

* R4

a7 /.7('—'2.0’4,@/«;: 5—;;"

0Flerce e Goollmer Lo é}ﬁ;—r;,m &% lon

de
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L m e . 2250 Cordelia Road
I Pacific_EcoRisk Fairfield, CA 94534
Environmental Consulting and Testing Phone: (707) 207-7760

Fax: (707) 207-7916

Sediment Core Collection Form

Station ID: SkC-20/0 -z -] Date: ._é,l-f,{*—/ - {’ /2
Project Name: San % éeé é’é ,,,,,{ Project No.: lbo¥7
Coordinates:
Lat/Northing: 37°5 7 659§ g Long/Easting: /Z22° 2§ /.r.s'f'l
Vertical Datum: @ ML) Other:
Depth | Sounde
Measurement: HeEr @!
Project Depth: O’ Overdredge: 2Z2.0°¢ Z0'setm
Attempt 1 Attempt 2
Time: OF: 00 /
(A) Measured Water Depth 6 7. /
(B) Tide Height /-4’ /
[(C) Mudline Elevation (A—B=C) s 7’ /
(D) Calculated Core Length (PD+OD-C=D) 6.7’ 7
Estimated Penetration 6.7 /
Description of Core Drive s /
0.
Refusal Encountered? o 4
Total Core Length Recovered é-7°
Core
Characteristics
Sediment Type cobble, gravel, GADC M F, cobble, gravel, sand C M F,
@ organic matter silt clay, organic matter
Sediment Color rowm gray, black, brown,
ifown surfade, olivine brown surface, oli¥ine
Sediment Odor @, slight, mod, strong None, slijh/{od, strong
H,S, petroleum, septic H.,S. petrefeum, septic
Any Layering Homogenous @,49 X
. , Y 4
sec-zoww-2-; : 0-0'~¥7' 45!0/%:.«,91"4/'*.(/?«'6 /,?,,M,K/fo/
SRC-2000-2.)-8: 4.7 4.7

Recorded by: + 48—
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r

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC-2010-2 -2 Date: £/ 9/ /70
7 74
Project Name: Bn il Chonnel’ Project No.: [eo§1
Coordinates: | ,
Lat/Northing: 37° 7. 790§ Long/Easting: [2Z* Z€ S/9Y
Vertical Datum: MLL Hi —
Depth S d i
Measurement: ouncer @
Project Depfh: S0’ Overdredge: 2.0°r 2.0 Exror
Attempt 1 Attempt 2
Time: OF: ¥/ /
(A) Measured Water Depth 6.8 /
(B) Tide Height /9’ /
(C) Mudline Elevation (A-B=C) 4.9 /
(D) Calculated Core Length (PD+OD-C=D) 7.0’ /
Estimated Penetration 7.1’ /
Description of Core Drive omoa TR /
Refusal Encountered? Lo /
Total Core Length Recovered 7]’ /
Core
Characteristics
Sediment Type

cobble, gravel, sand CM F,
N .
Silt clay, organic matter

cobble, gravel. sand CM F,
silt clay, organic matter

Sediment Color

@/@, brown,

gray, black, brown,
brown surface, 0livj

Sediment Odor

rown surfape, olivine

%'
slight, mod, strong

H.S, petroleum, septic

Any Layering Homogenous

Cabiid

None, slight., med, strong
H.,S, petrolgefm, septic

e

Comments: gps: g’
Skc-zoto- Z -z 0.0 &y”
SRc-2016-2-2-8 184" 5’

Povk 5470140 (28 awl S20 B o5 @i
%@/ oo 2 ” Theeke.
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- " 2250 Cordelia Road
Pacific _EcoRisk Fairfield, CA 94534
Environmental Consulting and Testing Phone: (707) 207-7760

Fax: (707) 207-7916

Sediment Core Collection Form

Station ID: SEC- 2g/0- 2-3 Date: ¢/9/70
Project Name: S2r1 fosael 4 Project No.: lTeox ™1
Coordinates: « / 8,
Lat/Northing: 37°s7. 7830 Long/Easting: /22°z24. YZzZq /
Vertical Datum: @ NAE e
Depth Sound Leadli
Measurement: ouneet
Project Depth: 50’ Overdredge: 2.0+ 2.0 &ofar
Attempt 1 Attempt 2
Time: 09:20 /
(A) Measured Water Depth 89 /
[(B) Tide Height 2.7’ /
|(C) Mudline Elevation (A-B=C) s’ /
(D) Calculated Core Length (PD+OD-C=D) 6.3 /
Estimated Penetration .3’ v
Descripti f Core Dri
escription of Core Drive reTR /
Refusal Encountered? Yl / .
Total Core Length Recovered 6.3 4
Core
Characteristics ) :
Sediment Type cobble, gravel, Gl C M F, cobble, gravel, sand C M F,
t chyy, organic matter silt clay, organic matter

Sediment Color ,brown, gray, black, brown,

% olivine brown surface, olivi/
Sediment Odor @ slight, mod, strong None, sligh;?d./strong

H.S, petroleum, septic H,S, petroleys, septic
Any Layering Homogenous é;”,,.,*- /
Comments: EPE S’ Black A é;:i" N L25 - 2.0’8.5.5 ale’
Src-Zolo-2-3 : 0.0-43° et - K f&i[&é i
Sec. zot0-2-3-8 ' 4.3-4.3 O;M /ﬂ@?érla»[ 7 / 2

Recorded by: 2R
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Environmental Consulting and Testing

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEC-Zo/p-2-% Date: &/%/70
Project Name: e Zaz ’/_,,,[ Camrel! Project No.: [@0o¥
Coordinates:

Lat/Northing: S.7°* S /. §9¢/ Long/Easting: (Z2Z2°Z8. S&>2°
Vertical Datum: @ MLW et
Depth Sounder Q@@\ﬁe\
Measurement:
Project Depth: 0’ Overdredge: 20’7 Z.0 Exra

Attempt 1 Attempt 2
Time: 1018 /
(A) Measured Water Depth 0’ /
(B) Tide Height 33 /
(C) Mudline Elevation (A-B=C) 57’ /
(D) Calculated Core Length (PD+OD-C=D) 6-3° /
Estimated Penetration ¢.3' /
Description of Core Drive
= S ool /
Refusal Encountered? o /
Total Core Length Recovered 6.2° Vd
Core
Characteristics
Sediment Type cobble, gravel, sand CM F, cobble, gravel, sand C M F,
&sm organic matter silt clay, organic matter
Sediment Color ¢rap(Blach, brown, gray, black, brown,
, e, olivine brown surface, olivine/

Sediment Odor ok, slight, mod. strong

H,S, petroleum, septic

Any Layering Homogenous

None, slight, modStrong
H.S, petroleuga!septic

Comments: EpE: 4°

Jhden b ekt

c@ C~{ "Fowc€ ) a7 1.255 1 21

SRC-Zolo-2Z-¢ 0.0"- 4.5
SRc-2010-2-H-8 : 434 3+

i

el 25 BS5 flro, 44?,7 -

/"‘5‘-3’-(.3’2.3:5: %%

Recorded by:
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o ¥ i 2250 Cordelia Road
Pacific EcoRisk Fairfield, CA 94534
Environmental Consulting and Testing Phone: (707) 207-7760

Fax: (707) 207-7916

Sediment Core Collection Form

Station ID: SEC-2010- 3-/ Date: 6/ 9/70

Project Name: San Retael Clannel Project No.: 10§71

Coordinates: \ ‘

Lat/Northing: 7 ° 57 &§72/ Long/Easting:. />Z°* Z& 657/

Vertical Datum: @ BEY Eifhien

Depth S d )

Measurement: ouneer

Project Depth: 50’ Overdredge: Z2.0'* 2.0 Extra
Attempt 1 Attempt 2

Time: [/ eS /

(A) Measured Water Depth 7.0° /

(B) Tide Height 3.7 A

(C) Mudline Elevation (A—-B=C) 53’ "

(D) Calculated Core Length (PD+0OD-C=D) &G 7’ /

Estimated Penetration 6.7’ /

Description of Core Drive
i P as /
o

Refusal Encountered?

o
Total Core Length Recovered G-z 4
Core
Characteristics
Sediment Type cobble, gravel, sand C M F, cobble, gravel, sand C M F,
(51Tt clayYorganic matter silt clay, organic matter

Sediment Color A brown, gray, black, brown,

rown surfacy, olivine brown surface, olivi
Sediment Odor slight, mod. strong None, slight, mod’ strong

H.S, petroleum, septic H.S, petrolep, septic
Any Layering Homogenous @/) s K
C t . . / = .

omments: g pe .« & X5 Broco Sz ce EM@%K/M)
See-2olo - 3- - ’ ,
ar /s Z.c' Zss.

SreC-zo0-2-(- 8

Recorded by: 2
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Sediment Core Collection Form

Pacific EcoRisk

Environiment:d Consulting and Testing

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEO-20/0~- 3~ 2. Date: </ 5/ o
Project Name: G Lobel Clapne Project No.: 16o¥1
Coordinates: 7

Lat/Northing: 37° 387 9723~ Long/Basting: (22°2& 778Y°
Vertical Datum: @ MLW Other:
Depth Sound
Measurement: —_
Project Depth: 5.0 Overdredge: Z.O0 + 2.0 Exten

Attempt 1 Attempt 2
Time: /O /
(A) Measured Water Depth £ o’ /
(B) Tide Height 29 /
(C) Mudline Elevation (A—B=C) A /
(D) Calculated Core Length (PD+OD-C=D)  ° 7.9 /
Estimated Penetration 7.9’ /
Description of Core Drive
. S 7R /

Refusal Encountered? /% /
Total Core Length Recovered 79 4
Core
Characteristics
Sediment Type cobble, gravel, sand C M F, cobble, gravel, sand CM F,

yd

1Tt clay, organic matter silt clay, organic matter
Sediment Color , brown, oray, black, brown,
bggWn surf)ce, olivine brown surface, oliving

Sediment Odor

, slight, mod, strong
H.S, petroleum, septic

Any Layering Homogenous

None,slighf. modStrong
H.,S, petroleupa? septic
Al
~ /
Capemy

Comments: EPE: 4"’
SeL-2010- 3 -2
Skc-2oto-3-2-8:

* 6’(»4’:.22/% %@z 730 ‘Fcr
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Environmental Consulting and Testing

F

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SeC 2oto - 35-35 Date:
Project Name: $n Zaibel CAappel  Project No.:
Coordinates:

Lat/Northing: 37°s7. 5992’ Long/Easting:
Vertical Datum: @ MLW

é/'/?,//o
(60X

|zz2°zg és '

Other:

. organic matter

Depth Sounder @3

Measurement: "

Project Depth: o0’ Overdredge: C.O0 4 2.0 Exte.

Attempt 1 Attempt 2

Time: 12128

(A) Measured Water Depth 8.0° /

(B) Tide Height 2.8 /

(C) Mudline Elevation (A-B=C) 4z’ e

(D) Calculated Core Length (PD+OD-C=D) 7.8 /

Estimated Penetration 25" /

Description of Core Drive e /

Refusal Encountered? z )

Total Core Length Recovered 7.5 /s

Core

Characteristics

Sediment Type cobble, gravel, sand C M F,

cobble, gravel, sand CM F,
silt clay, organic matter

Sediment Color

, brown,
own Surilpe, olivine

gray, black, brown,
brown surface, oliyfie

Sediment Odor

&G0, slight, mod, strong
H,S, petroleum, septic

None, slight,#flod, strong
H.S, petpefum, septic

Any Layering Homogenous

lopyrmg™

/

Comments: z=:4 "
SRC-Zot0~- 2- 3 20.0-5 8"
SRC-2010-3-3-8B § 5°5-7.8"

1/4
¥ Bl
So-4 ('8 5

Ll a/%? g 27730 el

Recorded by: M.




Pacific EcoRisk

- . 2250 Cordelia Road
Pacific EcoRisk Fairfield, CA 94534
Environmental Consulting and Testing Phone: (707) 207-7760

Fax: (707) 207-7916

Sediment Core Collection Form

Station ID: SRC-Zolto-3-¢ Date: 6/////0

~+—7
Project Name: San W %/&( Project No.: b0 £
Coordinates: 312 54.0032" [22.°%Y. oS!

Lat/Northing: —S>*3 7 v~ 06 Long/Easting: -122Z*“Z8~9/7%8" 16

QMLLY MLW Other:

Vertical Datum:
Depth Sounder
Measurement: ,
Project Depth: g0’ Overdredge: 2.0+ 2.0’ Extra
Attempt 1 Attempt 2
Time: 07:8S /

(A) Measured Water Depth

z.o’ /

(B) Tide Height

-a.¢ /

(C) Mudline Elevation (A-B=C)

zs /

(D) Calculated Core Length (PD+OD-C=D) 25" /

Estimated Penetration

g5’ 7z

Description of Core Drive

Srne’ /

Refusal Encountered?

o /

Total Core Length Recovered

9.5’ /

Core

Characteristics
Sediment Type cobble, gravel, s@idC M&, cobble, gravel, sand C M F,
@, organic matter silt clay, organic matter
Sediment Color gray Jblack . brown, gray, black, brown,
brown surface, olivine brown surface, olivi
Sediment Odor (1;6_33, slight, mod, strong None, slight, med, strong
.S, petroleum, septic H.S, petrolgdim, septic

Any Layering Homogenous

Logerrri /

Comments: gpg.- g ~
SRC-Z010-3-4) :00% 54
SeC-zor0 -3-4-8°72s. 95’

- /'ép./%;n/@ _2.0°. OYrecrnie all puriot coms

pniform C 30z s',Z//c%y).

Recorded by: ¥ p—




Pacific EcoRisk

o . 2250 Cordelia Road

t Pacific_EcoRisk Fairfield, CA 94534
Phone: (707) 207-7760

Fax: (707) 207-7916

Environmental Consulting and Testing

Sediment Core Collection Form

Station ID: SEC-zo10-9-/ Date: {I /,;/ 1o _
Project Name: M CAgprel  Project No.: 1oy 7
Coordinates:

Lat/Northing: ¢ 7° §&. o¢¢Z Long/Easting: (22° 29. 1723
Vertical Datum: @ M i
Depth Sounder @
Measurement: O
Project Depth: g0’ Overdredge: 2.0'¢+2.0° Setra

Attempt 1 Attempt 2
Time: 08 :¢40 /
(A) Measured Water Depth g0’ /
(B) Tide Height 0.1 /
(C) Mudline Elevation (A—B=C) 2.9’ /
(D) Calculated Core Length (PD+OD-C=D) g.1’ /
Estimated Penetration g0’ /
Description of Core Drive s /
Refusal Encountered? Vo /
Total Core Length Recovered 9.1’ /
Core
Characteristics
Sediment Type cobble, gravel, Gpd C M F, cobble, gravel, sand C M F,
@, organic matter silt clay, organic matter

Sediment Color @y, black, brown,

brown surface, olivine

gray, black, brown,
brown surface, olivin,

Sediment Odor

@, slight, mod, strong
H,S, petroleum, septic

None, slight, mgd/ strong
H.S, petrolepi, septic

Any Layering Homogenous

Lopeerna

/

Comments: £pg 2 g *
SEC-Zol0-4-) :p.0-7.1"
SRC-2010-¢.1-3 : 7.1-9.1"

. ¥
~ /IIW

wr

enel /75 B &, Oevivrse
oty ind LipSoymn 12, lolor o, N fexFeire .

Recorded by: A




Pacific_ EcoRisk

Envirommental Consulting and Testing

5

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEC-Zoro -YH- 2

Date:

Project Name:
Coordinates:
Lat/Northing: 3> ° & o8se'

San Patael Ctomnel Project No.:

Long/Easting:

\

Vertical Datum:

MLW

E€Lrfre

[6o¥ 7

122° z9.3285"

Other:

Depth

Sounder eadliné
Measurement:
Project Depth: §o0° Overdredge: Z.0+2 0 Ectra
Attempt 1 Attempt 2

Time: o7:18 /
(A) Measured Water Depth s:0° /
(B) Tide Height 0.8° /
(C) Mudline Elevation (A-B=C) 42’ /

(D) Calculated Core Length (PD+OD-C=D)

&3% 78’

Estimated Penetration

£3%7.86"

Description of Core Drive

13y, organic matter

S oo T
Refusal Encountered? NVo /
Total Core Length Recovered 7-& /
Core
Characteristics
Sediment Type cobble, gravel, sand C M F,

cobble, gravel, sand CM F,
silt clay, organic matter

Sediment Color

<gra‘9 black, brown,
rown surface, olivine

gray, black, brown,
brown surface, oliyi

Sediment Odor

@, slight, mod, strong
H,S, petroleum, septic

Any Layering Homogenous

fermes s

None, slight sfod, strong
H.S, petrptum, septic

Comments: g pg: & °
SRL-2010-¢- 2 :
SRC-2010-4-2-8 ¢

Entie Cove Lansisted. % g slfely mrenil.

Recorded by:  BE—




Pacific. EcoRisk

Environmenta! Consulting and Testing

5

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEC-Zo/0 -94- 5 Date: 6/1/r0
Project Name: Sar Pefocl Fopne,  Project No.: J 0¥
Coordinates: 4 \ ,
Lat/Northing: 5> °*&4./334 Long/Easting: &7 /22 °29. 9384
Vertical Datum: @ AL Oties:
Depth Sounder Ceadithe
Measurement:
Project Depth: 0’ Overdredge: 2.0 +2.0 'Exfre
Attempt 1 Attempt 2
Time: 0%:sO /
(A) Measured Water Depth 49 /
(B) Tide Height /¢ v
(C) Mudline Elevation (A—-B=C) 2.5’ /
(D) Calculated Core Length (PD+OD-C=D) 8.5’ /
Estimated Penetration g5’ /
Description of Core Drive
P steo/Fr /
Refusal Encountered? Ve /
Total Core Length Recovered s /
Core
Characteristics
Sediment Type cobble, gravel, sand C M F, cobble, gravel, sand CM F,

yd

t , organic matter silt clay, organic matter

Sediment Color

gray, black, brown,
brown surface, olivin

, black, brown,

brown surface, olivine

Sediment Odor

g@, slight, mod, strong
»S, petroleum, septic

Any Layering Homogenous

None, slight, , strong
H.,S, petrgJedm, septic

o'

Comments: gpa, 4 *
SBC-2010- 4.3 :0.0' ~&§
sec-20/0-Y-3-B:£.5-8¢"

Z " F2usk ‘é«w/{w /7
Doy o’
soforrmr Meo@idﬂ;./% -~ la

e o T

L5

Recorded by:




Pacific EcoRisk

Environmental Consulting and Testing

L

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEC-Zoyo - 4-4

Date:

Project Name:

Coordinates:
Lat/Northing:

37° $8.14%8'

$ow /ZZ/@/ (7 /}”e// Project No.:

Long/Easting:

ELLW

Vertical Datum:

MLW

é,/r///a

1,037

122°z9. %7 "

Other:

Depth )

Mel;surement: Sounder

Project Depth: co’ Overdredge: Z.0° + 2.0 Sehm

Attempt 1 Attempt 2

Time: /030 /

(A) Measured Water Depth 5.7 /

(B) Tide Height z.l’ -/

(C) Mudline Elevation (A—B=C) 33’ /

(D) Calculated Core Length (PD+OD-C=D) 87 /

Estimated Penetration 87 /

Description of Core Drive SomeoTA /

Refusal Encountered? o /

Total Core Length Recovered 87 4

Core

Characteristics

Sediment Type cobble, gravel, sand C M F,

m, organic matter

cobble, gravel, sand C M F,
silt clay, organic matter

Sediment Color

black, brown,

brown surface, olivine

gray, black, brown,
brown surface, olivin

Sediment Odor

@ slight, mod, strong
.S, petroleum, septic

Any Layering Homogenous

Logers

None, slight, mogd{'strong
H.S, petroleyaf, septic

Comments: £A<: &~
SRC-20to-4f-4f + 00~ 6.7
See-zor0 ~Y-4-B:6.7.°8 7

S z//cvéi

T aé«él/
el

(-7 £

by o brri o 10" 855
5. OPenrvise al¥. ,mzén;/ ey ,.«?

Recorded by: 27—




t Pacific EcoRisk

Environmientd Consulting and Testing

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Sediment Core Collection Form

Station ID: Skc- zo/o -s -/ Date: 6/ 5/ ro

7
Project Name: S Roibel Ctersmel.  Project No.: Joo{T
Coordinates: 4

s
Lat/Northing: 37 ;]f, /902 !

]
Long/Easting: 12229 6277

Vertical Datum:

(MLLW MLW Other:

Depth S S

ounder Leadline /
Measurement: C/
Project Depth: 6.0’ Overdredge: 2.0 + 2.0 BFcfou

Attempt 1 Attempt 2
Time:| /¢r ¢s— /
(A) Measured Water Depth ¥ 87 /
(B) Tide Height 2.4’ 7
I(C) Mudline Elevation (A-B=0) 2 3.9’ /
(D) Calculated Core Length (PD+OD-C=D) &’ /
Estimated Penetration 6.6 /
Description of Core Drive P 7'. /
Refusal Encountered? Ao /
Total Core Length Recovered Ay 4
Core
Characteristics
Sediment Type cobble, gravel, sand C M F, cobble, gravel, sand C M F,
P Gilt clai g))rgan ic matter silt clay, organic matter /
Sediment Color CER T brown, gray, black, brown,
brown surface, olivine brown surface, olivin,
Sediment Odor Czonfe) slight. mod, strong None, slight, mog¢/5trong
7S, petroleum, septic H.S, petroleug! septic

Any Layering Homogenous éﬂ’/"} %

Comments: gPg: ¢ °
Sha-porgS

SRC-ZolO-§-| 0.0’ -4 &’
SRC-2010-$-)-B: 4 ¢ . £ ¢’

Kl onls g blacke snlloient @ (75 ol 20'8 5.5
Y TV Py 4 M’“&V% 777 w;[ /M7¢no¢rr,

Recorded by: %—




Pacific _EcoRisk

Environmientad Consulting und Testing

r

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SrRC-2010 -85 -2 Date:
Project Name: Sar Coteel Hannel Project No.:
Coordinates: znss

Lat/Northing: 379 S8 .£52% Long/Easting:
Vertical Datum: s

¢/s/r0
lboX?

a3 ,
" (22°29, 2ttE= -

Other:

Depth Sounder @e

Measurement: e 7
; ~—

Project Depth: 6. Yol Overdredge: Z.o’ +2.0 Exfra
Attempt 1 Attempt2  /

: Time: /187 /0 /

(A) Measured Water Depth L2¥ 48 /

(B) Tide Height 2.2’ /

(C) Mudline Elevation (A-B=C) 2.4 /

(D) Calculated Core Length (PD+OD-C=D) 6.4 /

Estimated Penetration 6.9 /

Description of Core Drive S0 Je /

Refusal Encountered? o /

Total Core Length Recovered 6.

Core

Characteristics

Sediment Type cobble, gravel, sand C M F,

cobble, gravel,sand CM F,
silt clay, organic matter

Sediment Color

Tt Py, organic matter
——

gray. black. brown,
brown surface, olivi

SRC-2010-§-2 L g o’'-¢.4°
SEC- 2010-5-2-B. 4 ¢’ 4.9

Sediment Odor None mod, strong None, slight, mod’ strong
H.S, gefroleun), septic H.,S. petroley#fi, septic

Any Layering Homogenous ,}g /

Comments: sag: &’ Dlack 4}/55’%&@ [0l 2O'BS s

Petro Cowt ocly, obSersesd 1 SRC-2010-5~2-8
Secfeon g Core

Recorded by:

De—




Pacific EcoRisk

Environmentad Consulting and Testing

>

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC-20/0-5-3 Date: 6/5/70
Project Name: 24 LPatael CUesmel  ProjectNo.: [,0571
Coordinates:
Lat/Northing: 3 7°5 &, Zego’ Long/Easting: /22 °* Z29. $99¢0 /
Vertical Datum: @ MLW Other:
ian Sound D)
Measurement: ouncer @
Project Depth: 6.0° Overdredge: _ Z. 0 "+ S Extra
Attempt 1 Attempt 2
Time: /6: 20 yd
(A) Measured Water Depth c.0° /
[(B) Tide Height z.4’ /
[(C) Mudline Elevation (A—B=C) 3.¢’ /
(D) Calculated Core Length (PD+OD-C=D) ey’ /
Estimated Penetration 6.9’ /
Description of Core Drive SmooTA /
Refusal Encountered? Ao /
Total Core Length Recovered 6.7 !
Core
Characteristics
Sediment Type cobble, gravel, sand C M F.,

organic matter

cobble, gravel, sand CM F,
silt clay, organic matter /

Sediment Color

lack, brown,
wn surface, olivine

gray, black, brown,
brown surface, oliving

Sediment Odor

None, . mod, strong
petroleum, septic

Any Layering Homogenous

/566701 Wm’

None, slight, mogeStrong
H.S . petroleyaf, septic

Comments: £pe : 4~
SRCO-5-3 | 0.0’ sy’
SKC- 2o/0-$-3-R ¢ 4.4 C’

YA ;“14{;;4)"0"' crelont Cope s cl T2
Sawe grny pate,id,

X

Recorded by:




Pacific EcoRisk

= . 2250 Cordelia Road

t Pacific EcoRisk' Fairfield, CA 94534
Environmental Consulting and Testing . Phone: (707) 207-7760

’ . Fax: (707) 207-7916

Sediment Core Collection Form

Station ID: SRC- 2oto - 57 Date: &/ P e
7 7
Project Name: San Patoel (’4,,,,,( Project No.: ~ Jeo¥
Coordinates: (F) s ! '
LatNorthig: 37 ° 56. 4s5%a Long/Easting:  12Z © 29. 757%

Veriical Datum: ) @ L Qe

Depth Sounder b

Measurement: ! @

Project Depth: “%6&6 . 07 Overdredge: 20 r2.oEwrra

Attempt 1 Attempt 2 /
Time: 13:3& /
(A) Measured Water Depth 58’ /
|(B) Tide Height Bz 24 7o /
||(C) Mudline Elevation (A-B=0C) Zz.4 ’ /
(D) Calculated Core Length (PD+OD C=D) 7.6 /
Estimated Penetratlon : 7,5 4 » / _
Description of Core ls}lve . /
P fﬂwﬂ& .

Refusal Encountered? Ao N /

Total Core Length Recovered 7.6 ° /

Core

Characteristics

Sediment Type cobble, gravel, sand CM F, cobble, gravel, sand C M F, /

, organic matter silt clay, organic matter
Sediment Color G, black, brown, aray, black, brown,
@own surfde, olivine brown surface, olivin
Sediment Odor G, slight, mod, strong None, slight, mog#/Strong
H.,S, petroleum, septic H.S. petroleupd, septic

Any Layering Homogenous /é”%” Ocrs /

Comments: zpg 6 * . Excart for sechiment suyface, all et eriel oo
SR¢.-Zoto -5 -¢ :0.0-5°6" niform 17 Color amel fexfoere .

SRC-2010-$-9Y-B: $¢’- 2.6 °

Recorded by: Q»e




Pacific EcoRisk

Emvironmentad Consulting and Testing

F

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEC-Zo/o- S-S5 Date: &/ ?// o
Project Name: San W ez //,ve/ Project No.: /60% 1
Coordinates: :
Lat/Northing: 37° 5'3' /5Z ? Long/Easting: /2ZZ°30. ol®™
MLTY MLW Other:

Vertical Datum:

Depth

Mel;surement: Sounder

Project Depth: 6.0° Overdredge: Z.0° + 7.0 ' Ex/ra
Attempt 1 Attempt 2

Time:| /415 /

(A) Measured Water Depth 60’ /

(B) Tide Height <3zX g/’ /

(C) Mudline Elevation (A-B=C) F29° /

(D) Calculated Core Length (PD+OD-C=D) ra /

Estimated Penetration 7./’ /

Description of Core Drive oo T /

Refusal Encountered? o Z

Total Core Length Recovered y 4 4

Core

Characteristics

Sediment Type

cob le, gravel, sand CM F,
silt Jdy, organic matter

cobble, gravel, sand C M F,
silt clay, organic matter

Sediment Color

rapblack, brown.

brown surface, olivine

gray, black, brown,
brown surface, olivi

Sediment Odor

None, €ligh® mod. strong
H,S¢petroleund. septic

Any Layering Homogenous

lﬁ#

None, slight, , strong
H.S, petrglefim, septic

Comments: EFPE*§ °
SRC-2010-8-4 : 60"~ g
§BC-2010-$-S-8* §uu- 7

ﬂ:?”

@llﬂaé«

A fofpeh 55

ﬂea 30 8.5 5.

z"Mb/;MW'

Rl

=

Recorded by:




Pacific EcoRisk

Environmental Consulting and Testing

5

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEBC-Zo10 - $5-6 Date:
Project Name: San Patoel Cowmnel Project No.:
Coordinates: ’

Lat/Northing: 37°58./05%€ Long/Easting:
Vertical Datum: @ MW

&7/ r0
/60% 1

12Z°30.194Z3 f

Other:

Depth Sounder @

Measurement:

Project Depth: é' Vo Overdredge: Z-O '+ 2.0’ Extra
Attempt 1 Attempt 2

Time: 14'5% /

(A) Measured Water Depth 7.3 /

[(B) Tide Height Z.8’ /

[(C) Mudline Elevation (A-B=C) 4.5 /

(D) Calculated Core Length (PD+CD-C=D) S5 /

Estimated Penetration Kxt it /

Description of Core Drive S0 /

Refusal Encountered? 70 /

Total Core Length Recovered s

Core

Characteristics

Sediment Type cobble, gravel, sand CM F,

y, Organic matter

cobble, gravel, sand C M F,
silt clay, organic matter

Sediment Color

oray, black, brown,
rown surfade, olivine

gray, black, brown,
brown surface, olivin

Sediment Odor

opk. slight, mod, strong
H.S, petroleum, septic

Any Layering Homogenous

[fomosanocs

None, slight, mgd{strong
- {H,S, petrolegur, septic

4

Comments: gpe: 4 °

*9[;-«/ Covee mb»vyuoa; wiTh TR Exceprron {

SBRC -2010-5-6 v 00'- 3.8 TR bymorn Scerfoce.

SRC-2010-5€-8: 3. 5.4~

Recorded by: g




F

Sediment Core Collection Form

Pacific EcoRisk

Environinental Consulting and Testing

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SeC-20/0-6-/. Date: &/ q/v0
77
Project Name: G Potoel (s ,,/ Project No.: /081
Coordinates: v
Lat/Northing: 37 °S§& 0627 Long/Easting: (ZZ2°30.2566“
Vertical Datum: @ My Ot{‘er :
Depth Sound Coadlind
Measurement: unr =
Project Depth: L é et Overdredge: 2o’ '+ 20 ’Em
Attempt 1 Attempt 2 /
Time: /$.30 /
(‘A) Measured Water Depth 6.0 /
(B) Tide Height z.$’ /
[(C) Mudline Elevation (A-B=C) 3.5" /
(D) Calculated Core Length (PD+OD-C=D) 6.5’ /
Estimated Penetration s A /
Description of Core Drive
P SimeoTA /
Refusal Encountered? /P /
Total Core Length Recovered -5’ 4
Core
Characteristics
Sediment Type cobble, gravel, sand CM F, cobble, gravel, sand C M

F,
silt clay, organic matter /

ilt clay, organic matter

Sediment Color

ack, brown,
rown surfice, olivine

gray, black, brown,
brown surface, oliyine

Sediment Odor

@ond, slight, mod, strong
H.S, petroleum, septic

Any Layering Homogenous

None, slight, #fod, strong
H.S, petrgJéum, septic

Comments: £P&: 6’
SRC-zo010-6-1 ! 0.0’ -4 5
sec-z010-6-[-B Sy tg

Except for breesn Stirface, gnFre Core coow Corpose.l

& oy %y,

Recorded by: 27—




Pacific EcoRisk

Enviromnentd Consulting and Testing

>

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRe-zZoto-& -2

Date:

Project Name:

_Qn ,zazée(fé,ﬂra( Project No.:

é}/?///o
leo 81

Coordinates: v {
Lat/Northing: $7° S& 0/6$

Long/Easting: /22 *30.3673 ‘

Vertical Datum: @ i Oler
Depth Sound ‘ﬁlg}
Measurement: ouneer
Project Depth: 6.0° Overdredge: 2.0 + SO Ecthre
Attempt 1 Attempt 2
Time: /$". SO /
(A) Measured Water Depth Ly /
(B) Tide Height 2.5 /
(C) Mudline Elevation (A~B=0) 3.2’ /
(D) Calculated Core Length (PD+OD-C=D) eV’ /
Estimated Penetration & 7 /
Description of Core Drive - /
SHTA
Refusal Encountered? Ao /
Total Core Length Recovered & 77 /
Core
Characteristics
Sediment Type cobble, gravel, sand CM F, cobble, gravel, sand CM F,

Gilt cléy, Drganic matter

yd

silt clay, organic matter

Sediment Color

,brown,
rown surfade, olivine

gray, black, brown,
brown surface, olivi

Sediment Odor

light, mod, strong

5, petroleum, septic

None, slight, mogd/strong
H.S, petroleyaf, septic

Any Layering Homogenous >
P e X 14 g iy s e, b sl e
Sec-zolo-6-2-8: Marble’ file LoiTlgrny) black allrtating all

MM re.

Recorded by: 2>e_




t Pacific EcoRisk

Environmentat Consulting and Testing

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC- Zolo- -3 Date: 6/2/ 0
7 i /
Project Name: S Poteel (Aarrel  Project No.: /6081
Coordinates: / J ,
Lat/Northing: 57°$ 7. F568% 4853 Long/Easting: /Z2Z " ZO. |7 40 e}
Vertical Datum: @ ML et
Measurement: ouneer @
Ve »
Project Depth: 6.0 Overdredge: C.O0 + 2.0 Excta
Attempt 1 Attempt 2
Time: /43S~ /
(A) Measured Water Depth 6.5 /
(B) Tide Height 25’ /
(C) Mudline Elevation (A-B=C) 4.0 /
(D) Calculated Core Length (PD+OD-C=D) 6.0 /
Estimated Penetration 6-07 /
Description of Core Drive
; S A /
Refusal Encountered? Ao /
Total Core Length Recovered é.0° 7
Core
Characteristics
Sediment Type cobble, gravel, sand CM F,

SRy , organic matter

cobble, gravel, sand CM F,
silt clay, organic matter

Sediment Color

black, brown,
own surfhce, olivine

gray, black, brown,
brown surface, oliyjde

Sediment Odor

omyslight, mod, strong
H,S, petroleum, septic

None, slight, ga6d, strong
H.S, petroJelim, septic

Any Layering Homogenous

forwessorsecs

/

IComments: gpPE: &
SRC-20610-6-3: 0.0’ - 4,0”
SBC-2010-63-8°40-£.0”

Y

Recorded by:




D Pacific EcoRisk

Environmentad Consulting and Testing

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SR-20/0-5-4 Date: é/r0/ 10
Project Name: Son Pofael (Yiannel Project No.: [60%1
Coordinates: v
Lat/Northing: 37° €7F. 0439 Long/Easting: 12Z2°* 30,297
Vertical Datum: ﬂ/ML_,-/') L Other:
Depth Sounder < Lea/d-l-i\rié\)
Measurement:
Project Depth: 6 0’ Overdredge: Z-0'+2:0’
Attempt 1 Attempt 2
Time: og:z28” /
(A) Measured Water Depth 5. /
(B) Tide Height 6.8 /
(C) Mudline Elevation (A-B=C) 4.8 /
(D) Calculated Core Length (PD+OD-C=D) 52/ /
Estimated Penetration Sy’ /
Descripti f Core Dri
. escription of Core Drive ST /
Refusal Encountered? Ao yd
Total Core Length Recovered A /
Core
Characteristics
Sediment Type cobble, gravel, sand C M F,

, organic matter

cobble, gravel, sand C M F,
Isilt clay, organic matter

Sediment Color

@2 black, brown,

brown surface, olivine

gray, black, brown,
brown surface, oliyiie

Sediment Odor

dGpe, slight, mod, strong
H,S, petroleum, septic

None,Klight, (péd, strong
H.,S, petrolpdm, septic

Any Layering Homogenous

6@/&;&%”

/

Comments: £pg ¢ 6’

178 Z0l0- ¢- 4 . 0.0-3¢¥°
SRe- 2000-6-¢- 8 : 3-‘//,£¥’

Recorded by:

_d—




Pacific EcoRisk

Environmentad Consulting und Testing

F

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC- zo10- 7-/ Date: é6/10/70
Project Name: Ser Pafoc fé,m/ Project No.: [60Y
Coordinates: Y se 83’

Lat/Northing: 3765, o666 Long/Easting: 22 *30.465 &<’
Vertical Datum: @ MIESH Otles:
Depth Sounder
Measurement: nee
Project Depth: 5 o2 Overdredge: 2,0’ ¢Z.0°' &=

Attempt 1 Attempt 2
Time: 0900 /
(A) Measured Water Depth 9 /
(B) Tide Height Xk /
(C) Mudline Elevation (A-B=C) So’ /
(D) Calculated Core Length (PD+OD-C=D) $0’ /
Estimated Penetration £o0’ /
. ; . smoo® HF Wé
Description of Core Drive Co pss
Refusal Encountered? Yes /
Total Core Length Recovered $:0’ /
Core
Characteristics
Sediment Type cobble, gravel, sand CM F, cobble, gravel,sand CM F,
@, organic matter silt clay, organic matter
Sediment Color . black, Growp? |eray, black, brown,
brown surface, olivine brown surface, olivine

Sediment Odor o1d, slight, mod, strong None, slight, mod, strong

H.,S, petroleum, septic

H,S, petroleum, septic

Any Layering Homogenous

~~
\

lons,sFeel % 7

Pt R
See-zoto- 7?/—.; ;;g,-f ; % Aord fruon cey kil o éa/%rﬂg’ G@re. Pwd bonon
Ske-2000-7-)-B:3 5850 ('6/ Aakeripl sing alvest . A

o6—

Recorded by:




Pacific EcoRisk

Environmental Consulting and Testing

5

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

6/10/70

Station ID: SEC-Zolo-7-2 Date:
Project Name: Sarn  Botol ClianreC Project No.: 0§
Coordinates: v ,
Lat/Northing: 37° $&8. 0273 Long/Easting: __ 1zz° 30. 7966
Vertical Datum: @P DAt Other:
Depth Sounder .@ line)
Measurement:
Project Depth: é o Overdredge: 2.0 12.0° S
Attempt 1 Attempt 2
Time: O?: Y0 /
(A) Measured Water Depth 7 s /
(B) Tide Height z./’ /
(C) Mudline Elevation (A-B=C) = /
(D) Calculated Core Length (PD+0OD-C=D) g6 ! /
Estimated Penetration 44" /
Description of Core Drive
P Soroo7A- /
Refusal Encountered? S0 /
[Total Core Length Recovered s /
Core
Characteristics
Sediment Type cobble, gravel, sand C M F,

,organic matter

cobble, gravel, sand C M F,
silt clay, organic matter

Sediment Color

& black, brown,

brown surface, olivine

brown surface, olivine/

gray, black, brown,

Sediment Odor

@e. slight, mod, strong
H.S, petroleum, septic

Any Layering Homogenous

None, slight, modeStrong
H.S, petroleug; septic

Comments: EPE £
SRC-2010. 7- 2 : o.02.c"
SRe-200.7-2-2 : 2-(523.‘!.'
Ske- 2o10-7-2-B: 3.(%-¢4¢*

— Exthre Core :aﬂ,oow/g/ﬂé M775:Z/
ﬁ'ﬂ Sortoce Yo #&ES. S /é?

Recorded by: 2%




Pacific EcoRisk

e . 2250 Cordelia Road
Pacific EcoRisk Fairfield, CA 94534
Environmental Consulting and Testing Phone: (707) 207-7760

Fax: (707) 207-7916

Sediment Core Collection Form

Station ID: S$kC-zoto- 7-32 Date: &/70/r0
Project Name: Son _ez foel Chanel Project No.: 160%7
Coordinates: N

Lat/Northing: Z7°* 38, o790 Long/Easting: /2Z2°30. gorz”’

Vertical Datum: @ MLW Other:
Depth Sounder
Measurement: @

Project Depth: 60" Overdredge: Z.0’+ 2.0  Ecfra
Attempt 1 Attempt 2
Time: 10:/0 /
(A) Measured Water Depth 6.5 /
(B) Tide Height 27’ /
(C) Mudline Elevation (A-B=C) 3.8 /
(D) Calculated Core Length (PD+OD-C=D) 6.2’ /
Estimated Penetration .z’ /
i o .

Description of Core Drive ST /
Refusal Encountered? Y /
Total Core Length Recovered 62’ |/
Core .
Characteristics .
Sediment Type cobble, gravel, sand C M F, cobble, gravel, sand C M F/4

@i clay, organic matter silt clay, organic matter
Sediment Color &y, §ladk brown, gray, black, brow;/

brown surface, olivine brown surface, oliyffie
Sediment Odor None, slight, @169, strong None, sliqu%od, strong

H.S, gefroleun), septic |H.S, petgetfum, septic
Any Layering Homogenous %’6
Comments: £z & ' — Sollurt Love ;,7 o ercent 5 block fonsbat
Spe-zoro-7-3 i 0.0n 42 20~ 33 ankl 43°-¢.5
SeC-2010-7-3- 2 4.2 47’ ) §”"" loor 0w clifiutsl i larwer portion & 7-3ansl
SRe-2olo- 7-3- B:4-776.2 /D 7-3- B, bufnetrin 7-3-2

Recorded by: @5_

/@
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Pacific EcoRisk

Environmental Consulting and Testing

5

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

brown surtace, olivine

Station ID: SEC- 2oto-7- & Date: 6/70/ ¢
Project Name: Sz, % Yol Project No.: /b0 Y7
Coordinates: ,
Lat/Northing: s7° 5€. 1290 Long/Easting: (ZZ *30. 23758~
Vertical Datum: @ MLW Other:
" Depth Sound ] \
Measurement: ounder @
Project Depth: 6.0 Overdredge: Z.0'+ 2.0’ Extra
Attempt 1 Attempt 2
Time: /O: BS /
(A) Measured Water Depth 7.7’ /
(B) Tide Height 3.0 /
(C) Mudline Elevation (A-B=C) 4. 7’ /
(D) Calculated Core Length (PD+OD-C=D) 53’ /
Estimated Penetration $3° /
Description of Core Drive
! Sonon 7% /
Refusal Encountered? Ao /
Total Core Length Recovered $ 3’ /
Core
Characteristics N
Sediment Type cobble, gravel, sand C M F, cobble, gravel, sand C M F,
_ @, Mr silt clay, organic matter /
Sédiment Color ) , brown,

aray, black, brown,
brown surface, olivine

Sediment Odor

None, slight@@
toleurY), septic

Any Layering Homogenous

—

None, slight, mod #trong
H,S, petroleugy/septic

Comments: gpe: g °
SRC-2010-7- ¢ : 00-33°
SRE- 200 -)-4f-2 1 3.3-38"
SRe- 2010-7-4-8 ‘3.8-5.3

M=z

:26.//»—' rO0~20"Rss. éﬁ%
/v-nzo" 2.8 355 (Post

Recorded by:  be—

Wﬂé‘ln 7’4’%
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t Pacific EcoRisk

Envitonmental Consulting and Testing

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SEC-2olo- 7-5 Date:

Project Name: Sen %/ Ké/rxlg Z
Coordinates: Amz: 37%8, 1498’

& //?/ 70

Project No.:

JLo%T

[ZZ. 3,. a7°/

Lat/Northing: 37°S6. /¥’ Long/Easting: (22 °3/. 016/
Vertical Datum: B MLW Other:
Depth Sounder @
Measurement:
Project Depth: 6-O g Overdredge: Z. o’ + 2.0 Fxtre
Attempt 1 Attempt 2
Time: AL-~ /I
(A) Measured Water Depth A é. 7"
(B) Tide Height 353 3£
(C) Mudline Elevation (A—B=C) 3.7 3.7/
(D) Calculated Core Length (PD+OD-C=D) - 6-3’ ¢.7’
Estimated Penetration B 24 50’ 67
Description of Core Dri & $.0°
escription of Core Drive (e, W Somoo T
Refusal Encountered? Yes Ao
Total Core Length Recovered S 0’ P
Core
Characteristics
Sediment Type cobble, gravel. sand C M F,

silt clay, ofgaffic ma

cobble, gravel, sand C M F,
it ciay srganic matRer

gray, adk. brown,

brown surface, olivine

Sediment Color

, brown,
brown surface, olivine

Sediment Odor None, slight@8. strong

petroleum, septic

None @light o} strong
LS JGEtroleum;yeptic

Any Layering Homogenous

Comments: £ pE: §*
SRC-2010- 7- § ore-4F0.049 MZ/ ﬁ"“/b @
SRC-Z010-7-6-F : M‘I?"‘I *Z—/aﬂva/ Z'“fé)rt
Ske-2000-7-5-8 544

P M%‘g{jmo}"ﬂ( cz,ézg [«.:4:» Shiat~ 0’ ferarns

Recorded by: Qg

= Jop 4.0

'/(,/7 a?uui ,ﬂd’Q/lx
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Pacific EcoRisk

Envitonmental Consulting and Testing

F

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC-zZoto- 8-/ Date: G/re/sre
=l

Project Name: S, Patael Chormel Project No.: 1608
Coordinates:

Lat/Northing: $7°s& I35 7’ Long/Easting: (2Z° 3. 0os 7/°
Vertical Datum: @) MLW Other:
Depth Sounde \
Measurement: ounaer ‘ &
Project Depth: é o’ Overdredge: 2.0’ r2.0° Extra

Attempt 1 Attempt 2
Time: /'S5 /
(A) Measured Water Depth = /
(B) Tide Height , 4.0’ /
(C) Mudline Elevation (A-B=0C) 857 /
(D) Calculated Core Length (PD+OD-C=D) Ss’ /
Estimated Penetration s 5 /
Description of Core Drive Smoe] A /
Refusal Encountered? o /
Total Core Length Recovered S5’ /
Core
Characteristics
Sediment Type cobble, gravel, sand CM F, cobble, gravel, sand C M F,
T @AY, organic matter silt clay, organic matter

Sediment Color 2. Gladk, brown,

brown surface, olivine

gray, black, brown,
brown surface, oliyiie

Sediment Odor

None, slight,God strong

(@@, septic

Any Layering Homogenous

Laprrrs

None, slight,g0d, strong
H.S, petrgl€um, septic

IComments: EpEE
SRE-zoto- -1 :0.0-2.5°

| skc- 2010-8-|-2 3.5 4o’
Skc-zo10 -G-8 : Yo' 5 s

-Top 0.5~ geo ff&//
-05.2.5" Black

2.5 % aé’lej'yz it W moslesate Pefovlesron

%{’ 6//"°"é”

~

Recorded by:

- =




t ) Pacific_EcoRisk

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: SRC -2010- 8-2 Date: é/re/10
Project Name: Son Potol [’W Project No.: 16087
Coordinates: v
Lat/Northing: 3 7° s§ /526 ° Long/Easting: 1zZ* 3/. 058"
Vertical Datum: @ MLW Cithere
Depth Sounder
Measurement:
Project Depth: 6.0’ Overdredge: Z.o' 170" Exfr=
Attempt 1 Attempt 2
Time: 12 9$” /
(A) Measured Water Depth 7.5 /
(B) Tide Height 4.2’ /
(C) Mudline Elevation (A-B=C) 3.3’ /
(D) Calculated Core Length (PD+0OD-C=D) 6-7 /
Estimated Penetration 6.7 /
Description of Core Drive
3 Symao7H /
Refusal Encountered? No /
Total Core Length Recovered 3.0 /
Core
Characteristics
Sediment Type cobble, gravel, sand CM F, cobble, gravel, sand C M F,
sireray, Qiganic mated silt clay, organic matter /
Sediment Color @aDEIER) brown,

brown surface, olivine

gray, black, brown,
brown surface, oliy#he

Sediment Odor

None, slight,@ strong
H,S Retioleiiiy, septic

None, slight sflod, strong
H.S. petyefeum, septic

Any Layering Homogenous

[4 Z&’/;"f

v

Comments: EPE: §°
ske- zo10-8-2
SRC-200-8-2-2:
iCRC - 200-8-Z2-K*

Lore *rm/crk/‘ lok 1ptec?-

Recorded by:  Dg-




t ) Pacific EcoRisk

Sediment Core Collection Form

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID: See-Zoto-§ -3 Date: é//v//o
Project Name: Sanr A4 %ﬂ/&( Project No.: (O T
Coordinates: v p
Lat/Northing: 37°s&. /505" Long/Easting: /ZZ2°3/. 0974
Vertical Datum: @ MLW Other:
Depth Sounder eadlin
Measurement: O
Project Depth: 6.0° Overdredge: Z.0'#* Z.o’ Ex%a
Attempt 1 Attempt 2
Time:| /3:30 /
(A) Measured Water Depth & /
(B) Tide Height g/ /
(C) Mudline Elevation (A—B=C) -7’ /
(D) Calculated Core Length (PD+OD-C=D) g3’ /
Estimated Penetration 73’ /
Description of Core Drive
P Sott00]% /
Refusal Encountered? z) [
Total Core Length Recovered &= 467 /
Core
Characteristics
Sediment Type cpbble, gravel, sand CMF,

, organic matter

cobble, gravel, sand CM F,
silt clay, organic matter

Sediment Color

Eay¢black, brown,

brown surface, olivine

gray, black, brown,
brown surface, olivj

Sediment Odor

None, slight, @@. strong
&S pgtrolelty, septic

None, slight, p#6d, strong
H.,S, petrpt€um, septic

Any Layering Homogenous

/

Comments: gpe* g°
SRC- zoto- 8-3:

SRC- 2ole- 8-3-8°
Ske -2olv-8§-3-8:

_./.{%4'} Gre ;a';'un‘/r

Lot
Wa‘ PER

Recorded by: P&
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Sediment Core Collection Form

Pacific EcoRisk

Environmental Consulting and Testing

Pacific EcoRisk
2250 Cordelia Road
Fairfield, CA 94534
Phone: (707) 207-7760
Fax: (707) 207-7916

Station ID:

Project Name:

SRC-zo,0- B-4 Date:
$Sry Pots  Hoopnel Project No.:

/1 ro

(6087

Coordinates: 37° ;”5 /658 lzz °3/ 1222
Lat/Northing: ok Long/Easting: 2228~ r&&sIC
Vertical Datum: @ MLW Otber:
Depth S :
ounder eadline
Measurement;:
Project Depth: §.0° Overdredge: Z.0 *Z.0 ' Exre.
Attempt 1 Attempt 2
Time: (/7O /
(A) Measured Water Depth <0’ /
(B) Tide Height 3.5 /
(C) Mudline Elevation (A—B=C) /s’ /
(D) Calculated Core Length (PD+OD-C=D) Fs' /
Estimated Penetration s’ /
Howad z%‘,/ gt
Description of Core Drive e /
Refusal Encountered? Yes /
Total Core Length Recovered ss’ /
Core
Characteristics
Sediment Type cobble, gfavyl, gmnXOM F cobble, gravel, sand C M F,
silt clay ¢Organic maties silt clay, organic matter
Sediment Color aray, @IEcR, brown, gray, black, brown
brown surface, olivine brown surface, pfivine
Sediment Odor None, slight, mod. €fron® None, slight{mod, strong
(D) petroleum, septic H.S, peifoleum, septic
Any Layering H _4% . /
ny Layering Homogenous s

Comments: EPE:£’

-M @
prac

, v . ‘
M_, 7;;:;:_( o,j”,g,ﬂ.qé,«w/m %, farv/a'«—/

- &WMIJM/J, Mmgé P

Recorded by: »e




USACE, San Francisco District San Rafael Channel
2010 Maintenance Dredging Sampling and Analysis Report

Appendix B

Analytical Chemistry Laboratory Data Report Submitted by
Columbia Analytical Services

Pacific EcoRisk



Columbia
g@&% g@%ﬁwﬁgﬁgw [ i LS, Kelha, WA VS (el L ; wwww casiab.com

July 20, 2010 Analytical Report for Service Request No: K1006480

Jeftrey Cotsifas

Pacific EcoRisk Laboratories
2250 Cordelia Road
Fairfield, CA 94534

RE: ACOE San Rafael Channel/16087
Dear Jeffrey:

Enclosed is the revised report for the rush samples submitted to our laboratory on June 23, 2010. For
your reference, these analyses have been assigned our service request number K1006480.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer
to the certifications section at www.caslab.com. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for use of less than the
complete report. Results apply only to the items submitted to the laboratory for analysis and individual
items (samples) analyzed, as listed in the report.

Please call if you have any questions. My extension is 3281. You may also contact me via Email at
PDivvela@caslab.com.

Respectfully submitted,

Columbia Analytical Services, Inc.

Pradeep Divvela
Project Chemist

PD/cb Page 1 of 44

REVISED

5:42 pm, Jul 20, 2010

REVISED

3:51 pm, Jul 23, 2010
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Acronyms

ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation
CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program
GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LUFT Leaking Underground Fuel Tank

M Modified

MCL Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected lon Monitoring

TPH Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.
The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value that was detected outside the quantitation range.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is clevated due to a matrix interference.

See case narrative,

See case narrative. One or more quality control criteria was outside the limits.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value that was detected outside the quantitation range.
The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.
The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LLOQ/LOD is elevated due to a matrix interference.

See case narrative,

The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.
Organic Data Qualifiers

The result is an outlier. See case narrative,

The control limit criteria is not applicable. See case narrative.

A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant refative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value that was detected outside the quantitation range.

The result is presumptive, The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRIL/MDL.

DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative,

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of
a greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product. but the elution pattern indicates the presence of
a greater amount of heavier molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon
range, but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.




Columbia Analytical Services, Inc.
Kelso, WA
State Certifications, Accreditations, and Licenses

Program Number
Alaska DEC UST UST-040
Arizona DHS AZ0339
Arkansas - DEQ 88-0637
California DHS 2286
Colorado DPHE -

Florida DOH E87412
Hawaii DOH -

Idaho DHW -

Indiana DOH C-WA-01
Louisiana DEQ 3016
Louisiana DHH LAO050010
Maine DHS WAO035
Michigan DEQ 9949
Minnesota DOH 053-999-368
Montana DPHHS CERTO0047
Nevada DEP WA3S
New Jersey DEP WAOQO05
New Mexico ED -

North Carolina DWQ 605
Oklahoma DEQ 9801
Oregon - DHS WA200001
Scuth Carolina DHEC 61002
Utah DOH COLU
Washington DOE C1203
Wisconsin DNR 998386840
Wyoming (EPA Region 8) -




Case Narrative



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Pacific EcoRisk Laboratories Service Request No.: K1006480
Project: ACOE San Rafael Channel Date Received: 06/23/10
Sample Matrix:  Sediment

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported
for all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate
(DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), and
Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS).

Sample Receipt

One sediment sample was received for analysis at Columbia Analytical Services on 06/23/10. The samples were
received in good condition and consistent with the accompanying chain of custody form. The samples were stored in
a refrigerator at 4°C upon receipt at the laboratory.

General Chemistry Parameters

No anomalies associated with the analysis of these samples were observed.

Total Metals

Matrix Spike Recovery Exceptions:

The control criteria for matrix spike recovery of Lead for the Batch QC sample were not applicable. The analyte

concentration in the sample was significantly higher than the added spike concentration, preventing accurate evaluation
of the spike recovery.

No other anomalies associated with the analysis of these samples were observed.

PCB Aroclors by EPA Method 8082

Elevated Detection Limits:

The detection limits were elevated for Aroclors 1016 thru 1254 in sample SRC-2010-8-Comp. The chromatogram
indicated the presence of Organochlorine pesticides and other non-target background components. The matrix
interference prevented adequate resolution of the target compounds at the normal limits. The results were flagged to
indicate the matrix interference.

No other anomalies associated with the analysis of these samples were observed.

Organotin Compounds

Calibration Verification (CCV) Exceptions:
The analysis of Butyltins requires the use of dual column confirmation. When the (CCV criterion is met for both
columns, the higher of the two sample results is generally reported. The primary evaluation criteria were not met on
the confirmation column for Di-n-butyltin. The results were reported from the column with an acceptable CCV. The
data quality was not affected. No further corrective action was necessary.

No other anomalies associated with the analysis of these samples were observed.

%7 @’}Y% o \ag‘\ -~
Approved by p Date /|
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Polvnuclear Aromatic Hydrocarbons by EPA Method 8270C

No anomalies associated with the analysis of these samples were observed.

Organochlorine Pesticides by EPA 8081

Sample Confirmation Notes:

The confirmation comparison criteria of 40% difference for at least one analyte was exceeded in sample SRC-2010-
8-Comp. The higher of the two values was reported when no evidence of a matrix interference was observed, or the
lower of the two values was reported when there was an apparent interference on the alternate column that produced
the higher value.

Elevated Detection Limits:

The detection limit was elevated for a few analytes in sample SRC-2010-8-Comp. The chromatogram indicated the
presence of non-target background components. The matrix interference prevented adequate resolution of the target
compounds at the normal limit. The results were flagged to indicate the matrix interference.

No other anomalies associated with the analysis of these samples were observed.

Uq\? u\\!,u
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Chain of Custody



ANALYTE LIST Pacific EcoRisk
2250 Cordelia Rd.
Fairfield, CA 94534

Project Proponent: Pacific EcoRisk
Project #: 16087
Site #: Samples on COC #004

Standard Ocean Disposal List (SF Bay)

Solids, Total 160.3 X
Solids, Volatile 160.4

Total Organic Carbon ASTM D4129-82M X
Sulfides 9030M

Particle Size PSEP X
Ammonia as Nitrogen 350.3M

Arsenic 6020 X
Cadmium 6020 X
Chromium 6020 X
Copper 6020 X
Lead 6020 X
Nickel 6020 X
Silver 6020 X
Zinc 6020 X
Mercury T471A X
Selenium 7740 - GFAA X
24-DDD 8081A X
24-DDE 8081A X
24-DDT S8081A X
44'-DDD S8081A X
44-DDE S8081A X
44-DDT 8081A X
Aldrin 8081A X
alpha-BHC 8081 A X
alpha-Chlordane 8081A X
beta-BHC S8081A X
Chlordane S8081A X
delta-BHC 8081A X
Dieldrin S8081A X
Endosulfan | 8081A X
Endosulfan I1 S8081A X
Endosulfan Sulfate 8081A X
Endrin 8081A X
Endrin Aldehyde S8081A X
gamma-BHC (Lindane) 8081A X
gamma-Chlordane S081A X
Heptachlor 8081A X
Heptachlor Epoxide 8081A X
Toxaphene S081A X
Aroclor 1016 8082 X
Aroclor 1221 8082 X
Aroclor 1232 8082 X
Aroclor 1242 8082 X
Aroclor 1248 8082 X
Aroclor 1254 8082 X




Aroclor 1260
Aroclor 1262
Aroclor 1268
Acenaphthene
Acenaphthylene
Anthracene
Benz(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

Di-n-butyltin
n-Butyltin
Tetra-n-butyltin
Tri-n-butyltin

IQA/QC

8082
8082
8082
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
8270C-SIM PAH
Organotins
Organotins
Organotins
Organotins

DMMO QA/QC  Performed on one of these site samples.
Performed as per San Rafael SOW and as PN 01.1

If you have any questions regarding this request as checked,

please call Jeff Cotsifas at (707)207-7760

10
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Columbia Analytical Services, Inc. PC @f& dee P

Cooler Receipt and Preservation Form

Client / Proj!ec : p/Z/] . /EZ’,&Q%% , Service Request K10 0O\o L&D
.Received: ﬁ’/ﬁ/féx/!ﬁ Opened: /;3//%//{‘ By: /}

1. Samples were received via?  Mail aeg Ex ~ UPS DHL Courier  Hand Delivered
2. Samples were received in: (circle) @ Box Envelope Other NA
3. Were custody seals on coolers? NA Y O If yes, how many and where?
If present, were custody seals intact? Y If present, were they signed and dated? Y N

g.é fwﬂ, K/ 157845

LTS
0 5. i3 W, | FA6F

4
Hsr

7. Packing material used.  Inserts @ﬁ?{}( MM\Map <‘Gel/Pchs Wet Ice Sleeves Other
8. Were custody papers properly filled out (ink, signed, etc.)?

9. Did all bottles arrive in good condition (unbroken)? Indicate in the table below.

10. Were all sample labels complete (i.e analysis, preservation, etc.)?

11. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2.
12. Were appropriate bottles/containers and volumes received for the tests indicated?

13. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below
14, Were VOA vials received without headspace? Indicate in the table below.

15. Was C12/Res negative?

Z Z oz z z z z 2z

Notes, Discrepancies, & Resolutions:

Page 1 of
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Total Solids
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Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

SRC-2010-8-Comp

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories
ACOE San Rafael Chan/16087
Sediment

NONE
160.3M

Lab Code
K1006480-001

Printed: 06/29/2010 09:10

uAStealth\Crystal.rpt\Solids.rpt

Analytical Results

Total Solids

Date
Collected

06/10/2010

13

Date
Received

06/23/2010

Service Request:

Units:
Basis:
Date
Analyzed Result
06/26/2010 54.4

SuperSet Reference:  W1006191

K1006480

PERCENT

Wel

Page

Result
Notes

1 of

i
i



Client:

Project:

Sample Matrix: Sediment
Prep Method: NONE
Analysis Method: 160.3M

Test Notes:

Sample Name

SRC-2010-8-Comp

Printed: 06/29/2010 09:10
u\Stealth\Crystal.rpt\Solids.rpt

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Pacific EcoRisk Laboratories
ACOE San Rafael Chan/16087

Duplicate Sample Summary
Total Solids

Duplicate
Sample Sample
Lab Code Result Result
K1006480-001 54.4 583

14

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Units:
Basis:

Relative
Percent

Average Difference

56.4 7

SuperSet Reference:  W1006191

K1006480

06/10/2010
06/23/2010
06/26/2010

PERCENT
Wet

Result
Notes

Page 1 of



Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

SRC-2010-8-Comp

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories
ACOE San Rafael Chan/16087
Sediment

NONE
160.3M

Lab Code
K1006480-001

Printed: 07/01/2010 10:40

u:\Stealth\Crystal.rpt\Solids.rpt

Analytical Results

Total Solids

Date
Collected

06/10/2010

15

Date
Received

06/23/2010

Service Request: K 1006480

Units: PERCENT

Basis:  Wet
Date
Analyzed Result
06/26/2010 544
Page

SuperSet Reference:  W1006191

Result
Notes

1 of

|



General Chemistry Parameters
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :
Analysis Method :
Test Notes :

Sample Name

SRC-2010-8-Comp
Method Blank

Report By:MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories
ACOE San Rafael Channel
16087

SEDIMENT

Method
ASTM D4129-82M

Lab Code

K1006480-001
K1006480-MB

Analytical Report

Carbon, Total Organic (TOC)

Dilution

MRL MDL Factor

0.050
0.050

0.020
0.020

17

1
1

Service Request : K1006480
Date Collected : 06/10/10
Date Received : 06/23/10

Date
Prepared

6/24/2010
NA

Units : Percent
Basis : Dry, per method

Date Result

Analyzed Result Notes
07/10/10 4.26
07/10/10 ND

Printed: 7/12/2010 2:28:33PM



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client : Pacific EcoRisk Laboratories Service Request : K1006480
Project Name : ACOE San Rafael Channel Date Collected : NA
Project Number : 16087 Date Received : NA
Sample Matrix : SEDIMENT Date Prepared : NA

Date Analyzed : 07/10/10

Duplicate Summary
Inorganic Parameters

Sample Name : Batch QC Units ; Percent
Lab Code : K1006477-001DUP Basis : Dry, per method
Test Notes :
Duplicate Relative

Prep Analysis Sample Sample Percent Result
Analyte Method Method MRL Result Result Average Difference Notes
Carbon, Total Organic (TOC) Method ASTM D4129-82M  0.050 433 3.56 3.95 19
Report By:MKANALY Printed: 7/12/2010 2:28:33PM

18



Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analyte

Carbon, Total Organic

(TOC)

Report By MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Pacific EcoRisk Laboratories

ACOE San Rafael Channel Date Collected :
16087 Date Received :
SEDIMENT Date Prepared :
Date Analyzed :

Matrix Spike/Duplicate Matrix Spike Summary
Batch QC Units :
K1006477-001MS K1006477-001DMS Basis :

Spike

Prep Analysis Spike Level Sample Spike Result Recovery

Method Method MRL MS DMS Result MS DMS MS DMS

Method ASTM 0.050 120 108 4.33 148 155 87 103
D4129-82M

19

Service Request :

K 1006480
NA

NA

NA
07/10/10

Percent
Dry, per method

CAS Relative

Acceptance  Percent l;estult
Limits  Difference otes
77-155 17

Printed: 7/12/2010 2:28.33PM



Client :
Project Name :

Project Number :
Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analyte

Carbon, Total Organic (TOC)

Report By: MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Pacific EcoRisk Laboratories Service Request: K1006480
ACOE San Rafael Channel Date Collected : NA
16087 Date Received : NA
SOIL Date Prepared : NA
Date Analyzed : 07/10/10
Laboratory Control Sample Summary
Inorganic Parameters
Lab Control Sample Units :  Percent
K1006480-LCS Basis: Dry, per method
CAS
Percent
Recovery
Prep Analysis Percent Acceptance Result
Method Method True Value Result Recovery  Limits Notes
Method ASTM D4129-82M 0.550 0.476 87 82-119

20

Printed: 7/12/2010 2:28:33PM



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client : Pacific EcoRisk Laboratories Service Request : K1006480
Project ; ACOE San Rafael Channel Date Collected : NA
Date Received : NA

Carbon, Total Organic (TOC)
ASTM D4129-82M
Units: Percent

CONTINUING CALIBRATION VERIFICATION (CCYV)

Date True Measured Percent

Analyzed Value Value Recovery
CCVI Result 7/10/2010 20.0 19.7 99
CCV2 Result 7/10/2010 20.0 19.6 98
CCV3 Result 7/10/2010 20.0 19.1 96

21 Printed: 7/12/2010 2:29:.06PM



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client : Pacific EcoRisk Laboratories
Project : ACOL San Rafael Channel

Carbon, Total Organic (TOC)

ASTM D4129-82M
Units: Percent

CONTINUING CALIBRATION BLANK (CCB)

Date
Analyzed
CCB1 Result 7/10/2010
CCB2 Result 7/10/2010
CCB3 Result 7/10/2010

22

MRL

0.050
0.050
0.050

Service Request : K1006480
Date Collected : NA
Date Received : NA

Blank
Value

Printed: 7/12/2010 2:29:06PM



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: 6/10/2010
Sample Matrix: Sediment Date Received: 6/23/2010
Date Analyzed: 6/25/2010
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SRC-2010-8-Comp
Lab Code: K1006480-001
Sand Fraction: Dry Weight (Grams) 30.4661
Sand Fraction: Weight Recovered (Grams) 30.3107
Sand Fraction: Percent Recovery 99.5
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <-1 0 3.4749 891
Sand. Very Coarse (1.00 mm to 2.00 mm) -lto0 O 2.7814 7.13
Sand, Coarse (0.50 0to1 O 3.6610 9.39
Sand, Medium (0.250 mm to 0.500 mm) [to2 © 8.4088 21.6
Sand, Fine (0.125 mm to 0.250 mm) 2t03 0 8.03006 20.6
Sand, Very Fine (0.0625 mm to 0.125 mm) 3tod O 3.2141 8.24
Silt (0.0039 mm to 0.0625 mm) 4t08 0 5.6200 14.4
Clay (< 0.0039 mm) > 8 3.3150 8.50
Total 38.5058 98.8

K1006480WET DH1 \7/1/2010

23

Page No




COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: Batch QC

Service Request: K 1006480
Date Collected: NA
Date Received: NA
Date Analyzed: 6/29/2010

Lab Code: K1006482-002
Sand Fraction: Dry Weight (Grams) 27.9243
Sand Fraction: Weight Recovered (Grams) 279318
Sand Fraction: Percent Recovery 100
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 5.5516 16.9
Sand, Very Coarse (1.00 mm to 2.00 mm) -1t0 00 2.5425 7.73
Sand, Coarse (0.50 0tol1 O 3.6567 11.1
Sand, Medium (0.250 mm to 0.500 mm) 1t020 6.5425 19.9
Sand, Fine (0.125 mm to 0.250 mm) 2t030 2.9954 9.10
Sand, Very Fine (0.0625 mm to 0.125 mm) 3tod4 0 6.1913 18.8
Silt (0.0039 mm to 0.0625 mm) 4t080 2.9100 8.84
Clay (< 0.0039 mm) >80 2.2950 6.97
Total 32.6850 99.3
K1006480WET sh1 \7/2/2010 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: Batch QC

Service Request: K 1006480
Date Collected: NA
Date Received: NA
Date Analyzed: 6/29/2010

Lab Code: K1006482-002DUP
Sand Fraction: Dry Weight (Grams) 27.4730
Sand Fraction: Weight Recovered (Grams) 27.4749
Sand Fraction: Percent Recovery 100
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 6.3628 20.6
Sand, Very Coarse (1.00 mm to 2.00 mm) -1t0o 00 2.7957 9.06
Sand, Coarse (0.50 Otol1 O 3.4387 11.1
Sand, Medium (0.250 mm to 0.500 mm) [to2 O 6.3038 20.4
Sand, Fine (0.125 mm to 0.250 mm) 2030 5.7238 18.6
Sand, Very Fine (0.0625 mm to 0.125 mm) 3104 @ 2.4253 7.86
Silt (0.0039 mm to 0.0625 mm) 41080 2.8800 9.34
Clay (< 0.0039 mm) >80 2.2200 7.20
Total 32.1501 104
K1006480WET sh1 \7/2/2010 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: Batch QC

Service Request: K1006480
Date Collected: NA
Date Received: NA
Date Analyzed: 6/29/2010

Lab Code: K1006482-002TRP
Sand Fraction: Dry Weight (Grams) 30.1017
Sand Fraction: Weight Recovered (Grams) 30.6925
Sand Fraction: Percent Recovery 102
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 6.3363 20.5
Sand, Very Coarse (1.00 mm to 2.00 mm) -1to0 O 2.9863 9.68
Sand, Coarse (0.50 Otol1 O 41688 13.5
Sand, Medium (0.250 mm to 0.500 mm) lto2 O 7.2684 23.6
Sand, Fine (0.125 mm to 0.250 mm) 2t030 7.0336 22.8
Sand, Very Fine (0.0625 mm to 0.125 mm) 3to4 O 2.5376 8.23
Silt (0.0039 mm to 0.0625 mm) 4t080 1.0450 3.39
Clay (< 0.0039 mm) >80 2.3050 7.47
Total 33.6810 109
K1008480WET sh1 \7/2/2010 Page No.:
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Columbia Analytical Services

- Cover Page -
INORGANIC ANALYSIS DATA PACKAGE

Client: Pacific EcoRisk Laboratories Service Request: K1006480

Project Name: ACOE San Rafael Channel

Project No.: 16087
Sample Name: Lab Code:
Batch QCI1D K1006477-001D
Batch QC1S K1006477-001S
SRC-2010-8-Comp K1006480-001
SRC-2010-8-CompD K1006480-001D
SRC-2010-8-CompS K1006480-001S
Method Blank K1006480-MB
Batch QC2D K1006518-001D
Batch QC2S K1006518-001S

Comments:

Approved By: Date:

28



Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

INORGANIC ANALYSIS DATA PACKAGE

Pacific EcoRisk Laboratories

1

ACOE San Rafael Channel

S

6087

EDIMENT

Metals

-1-

Service Request:

Date Collected:

Units:

Basis:

Date Received:

K1006480
06/10/10
06/23/10
mg/Kg
DRY

Sample Name: SRC-2010-8~Comp Lab Code: K1006480-001
Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted Analyzed Result
Arsenic 6020 0.51 0.05 5.0 07/08/10 ‘ 07/12/10 5.58
Cadmium 6020 0.020 0.004 5.0 07/08/10 l 07/12/10 0.363
Chromium 6020 0.20 0.02 5.0 07/08/10 l 07/12/10 47.8
Copper 6010B 2.0 0.6 2.0 07/08/10 I 07/09/10 52.7
Lead 6020 0.051 0.006 5.0 07/08/10 I 07/12/10 60.3
Mercury 7471A 0.020 0.002 1.0 06/30/10 | 07/02/10 0.279
Nickel 6020 0.20 0.02 5.0 07/08/10 [ 07/12/10 61.4
Selenium 7742 0.10 0.03 2.0 07/08/10 [ 07/09/10 0.12
Silver 6020 0.020 0.008 5.0 07/08/10 l 07/13/10 0.152
Zinc 6020 0.5 0.2 5.0 07/08/10 ] 07/12/10 184

% Solids: 54.4

Comments:

Form I - 1IN
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Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Metals
-1-

INORGANIC ANALYSIS DATA PACKAGE

Pacific EcoRisk Laboratories
16087

ACOE San Rafael Channel
SEDIMENT

Basis:

Service Request:
Date Collected:
Date Received:

Units:

K1006480

mg/Kg
DRY

Sample Name: Method Blank Lab Code: K1006480-MB
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted | Analyzed | Result c
Arsenic 6020 0.50 0.05 5.0 07/08/10 I 07/12/10 0.05( U
Cadmium 6020 0.020 0.004 5.0 07/08/10 l 07/12/10 0.004| U
Chromium 6020 0.20 0.02 5.0 07/08/10 I 07/12/10 0.08( J
Copper 6010B 2.0 0.6 2.0 07/08/10 [ 07/09/10 0.6 U
Lead 6020 0.050 0.006 5.0 07/08/10 l 07/12/10 0.030| J
Mercury 7471A 0.020 0.002 1.0 06/30/10 l 07/02/10 0.002}| U
Nickel 6020 0.20 0.02 5.0 07/08/10 l 07/12/10 0.02{ U
Selenium 7742 0.10 0.03 2.0 07/08/10 l 07/09/10 0.03| U
Silver 6020 0.020 0.008 5.0 07/08/10 | 07/13/10 0.008| U
Zinc 6020 0.5 0.2 5.0 07/08/10 ‘ 07/12/10 0.2 U
% Solids: 100.0
Comments:

Form I - IN
30




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Metals
- SA -

SPIKE SAMPLE RECOVERY

Pacific EcoRisk Laboratories

16087

ACOE S5an Rafael Channel

SEDIMENT

Service Request:

% Solids:

Units:

Basis:

K1006480

MG/ KG
DRY

51.0

Sample Name: Batch QC1S Lab Code: K1006477-001S
Analyte Lciorrr:i.ttro%lR pip sluklet i:’:ﬁﬁ iﬁé’éi 4R Q Method
Arsenic 57 - 133 114] | 11.4| 101.60 101.0 6020
Cadmiun 68 - 137 12.3] | 1.190] 10.16 109.4 6020
Chromium 34 - 175 136 | 93.6| 40.64 104.3 6020
Lead 567| | 427 | 101.60 137.8 6020
Nickel 59 - 132 212| | 103] 101.60 107.3 6020
Selenium 57 - 134 2.30( | 0.34] 2.05 95.6 7742
Zinc 37 - 162 450| | 306 | 101. 60 141.7 6020

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (Pﬁﬁp 1) - IN




Columbia Analytical Services

Metals
-5A -

SPIKE SAMPLE RECOVERY

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project No.: 16087 ) Units: MG /KG
Project Name: ACOE San Rafael Channel Basis: DRY
Matrix: SEDIMENT % Solids: 54.4
Sample Name: SRC-2010-8-CompS Lab Code: K1006480-0018
Control Spike Sample Spike
Analyte Limit %R Result ¢ Result ¢ Added %R Q Method
Copper 24 - 173 106| | 52.7] 50.50 105.5 6010B
Silver 62 - 131 10.6| | 0.152] 10.10 103.4 6020

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (PART 1) - IN




Columbia Analytical Services

Metals
- 8A -

SPIKE SAMPLE RECOVERY

Client: Pacific EcoRisk Laboratories Service Request: K1006480

Project No.: 16087 Units: MG/KG

Project Name: ACQOE San Rafael Channel Basis: DRY

Matrix: SEDIMENT % Solids: 56.6
Sample Name: Batch QC2§ Lab Code: K1006518-001S8
Control Spike Sample Spike
Analyte Limit %R Result c Result ¢ Added %R Q Method
Mercury 60 - 135 0.474| | 0.046 | 0.49 87.3 74712

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (PP@E‘ 1) - IN




Columbia Analytical Services

Metals
-6~
DUPLICATES
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project No.: 16087 Units: MG/KG
Project Name: ACOE San Rafael Channel Basis: DRY
Matrix: SEDIMENT % Solids: 51.0
Sample Name: Batch QC1D Lab Code: K1006477-001D
1
Analyte C;::‘zz Sample (8) C Duplicate (D) C RPD Q Method
Arsenic 20 11.4| 11.3 0.9 [ 6020
Cadmium 20 1.190] 1.230 3.3 | 6020
Chromium 20 93_6l 90.1 3.8 ] 6020
Lead 20 427[ 427 0.0 ] 6020
Nickel 20 103 98.1 4.9 ] 6020
Selenium 0.34] 0.33 3.0 | 7742
Zinc 20 305| 309 1.0 l 6020

An empty field in the Control Limit column indicates the control limit is not applicable.

Form V:'3[4- IN




Columbia Analytical Services

Metals
-6 -
DUPLICATES
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project No.: 16087 Units: MG/KG
Project Name: ACQOE San Rafael Channel Basis: [DRY
Matrix: SEDIMENT % Solids: 54 .4
Sample Name: SRC-2010-8-CompD Lab Code: K1006480-001D
Control )
Analyte Limit Sample (8) (o4 Duplicate (D) (o4 RPD Q Method
Silver 20 0,152[ 0.152 0.0 I 6020

An empty field in the Control Limit column indicates the control limit is not applicable.

Form Ygs— IN




Columbia Analytical Services

Metals
-6 -
DUPLICATES

Service Request: K1006480

Client: Pacific EcoRisk Laboratories

Units: MG/KG

Project No.: 16087
Basis: DRY

Project Name: ACOE San Rafael Channel
Matrix: SEDIMENT % Solids: 56.6

Lab Code: K1006518-001D

Sample Name: Batch QC2D
trol
Analyte cgzm]i:: Sample (S) Cc Duplicate (D) Cc RPD Q Method

An empty field in the Control Limit column indicates the control limit is not applicable,
Form V§6 - IN



Columbia Analytical Services

Metals

-7-

LABORATORY CONTROL SAMPLE

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project No.: 16087
Project Name: ACOE San Rafael Channel
Aqueous LCS Source: Solid LCS Source: ERA D065540
Aqueous: ug/L Solid: wmg/kg

Analyte True Found %R True Found c Limits %R
| Arsenic | | | | 88.3 | 92.3] | 78 | 122]104.5|
| Cadmium | | | | 91 | 100 | 81 | 119]109.9|
| Chromium | [ | | 144 | 152 | 80 | 119]105.6|
| Copper l | | | 237 | 255] | 83 | 116|107. 6|
| Lead I ] | | 104 | 121] | 79 | 121[116.3|
| Mercury I ] | | 6.8 | 6.580] | 71 | 128| 96.8|
| Nickel | ] | | 200 | 223] | 81 | 118|111.5|
| selenium | | | | 192 | 191] | 80 | 120| 99.5|
| silver l | | | 76.4 | 83.5]| | 66 | 134]109.3|
| 2ine | | | | 292 | 286 | 73 | 121| 97.9|
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratorics Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/23/2010

Butyltins (as cation)

Sample Name: SRC-2010-8-Comp Units: ug/Kg
Lab Code: K1006480-001 Basis: Dry
Extraction Method: SOC-OSWT Level: Low

Analysis Method: Krone

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 1.9 0.81 1 06/24/10  07/14/10 KWG1006888
Tri-n-butyltin Cation 5.9 1.9 0.79 1 06/24/10  07/14/10 KWG1006888
Di-n-butyltin Cation 12 1.9 0.35 1 06/24/10  07/14/10 KWGI006888
n-Butyltin Cation 12 1.9 0.48 1 06/24/10  07/14/10 KWG1006888

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 72 18-95 07/14/10 Acceptable
Comments:
Printed: (7/15/2010 16:47:14 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\FormImNew.rpt Merged SuperSet Reference: RR116764
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: NA

Sample Matrix: Sediment Date Received: NA

Butyltins (as cation)

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWGI1006888-4 Basis: Dry
Extraction Method: SOC-OSWT Level: Low

Analysis Method: Krone

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 0.97 0.44 1 06/24/10  07/14/10 KWG1006888
Tri-n-butyltin Cation ND U 0.97 0.43 1 06/24/10  07/14/10 KWG1006888
Di-n-butyltin Cation ND U 0.97 0.19 1 06/24/10  07/14/10 KWG1006888
n-Butyltin Cation ND U 0.97 0.26 1 06/24/10  07/14/10 KWG1006888

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 89 18-95 07/14/10 Acceptable
Comments:
Printed: 07/15/2010 16:47:17 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form I mNew.rpt Merged SuperSet Reference: RR116764
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment
Surrogate Recovery Summary
Butyltins (as cation)
Extraction Method: SOC-OSWT Units: PERCENT
Analysis Method: Krone Level: Low
Sample Name Lab Code Surl
SRC-2010-8-Comp K1006480-001 72
Method Blank KWG1006888-4 89
Batch QC K1006486-001 60
Batch QCMS KWG1006888-1 95
Batch QCDMS KWG1006888-2 70
Lab Control Sample KWG1006888-3 76
Surrogate Recovery Control Limits (%)
Surl = Tri-n-propyltin 18-95
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 07/15/2010 16:47:21 IForm 2A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form2.rpt SuperSet Reference: RR116764
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/14/2010

Matrix Spike/Duplicate Matrix Spike Summary
Butyltins (as cation)

Sample Name: Batch QC Units: ug/Kg
Lab Code: K1006486-001 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone Extraction Lot: KWGI006888
Batch QCMS Batch QCDMS
KWG1006888-1 KWG1006888-2
Sample Matrix Spike Duplicate Matrix Spike %Rec RPD
Analyte Name Result Result  Expected %oRec Result  Expected %Rec  Limits  RPD  Limit
Tetra-n-butyltin ND 57.0 56.7 101 44.6 56.4 79 10-120 24 40
Tri-n-butyltin Cation 33 44.9 50.3 83 343 50.1 62 10-118 27 40
Di-n-butyltin Cation 3.6 40.6 43.5 85 294 433 60 10-145 32 40
n-Butyltin Cation 5.4 52.8 354 123 47.6 352 109 10-126 10 40

Resuits flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the sofiware using values in the calculation which have not been rounded.

Printed: 07/15/2010 16:47:24 Form 3A - Organic Page ] of 1}
uStealth\Crystal. rppt\Form3DMS rpt SuperSet Reference: RR116764
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/14/2010
Lab Control Spike Summary

Butyltins (as cation)
Extraction Method: SOC-OSWT Units: ug/Kg
Analysis Method: Krone Basis: Dry

Level: Low
Extraction Lot: KWG1006888
Lab Control Sample
KWG1006888-3
Lab Control Spike YuRec

Analyte Name Result  Expected %oRec Limits
Tetra-n-butyltin 19.1 25.0 76 30-110
Tri-n-butyltin Cation 20.1 22.2 91 25-101
Di-n-butyltin Cation 12.6 19.2 66 35-108
n-Butyltin Cation 18.5 15.6 119 20-123
Results Magged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 07/15/2010 16:47:27 FForm 3C - Organic Page 1 of 1]
uStealth\Crystal.iptForm31L.CS mt SuperSet Reference: RR116764
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K 1006480
Project: ACOE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/23/2010

Polychlorinated Biphenyls (PCBs)

Sample Name: SRC-2010-8-Comp Units: ug/Kg
Lab Code: K 1006480-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low

Analysis Method: 8082

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Aroclor 1016 ND Ui 23 23 1 06/24/10  07/08/10  KWG1006548
Aroclor 1221 ND Ui 19 6.4 06/24/10  07/08/10  KWG1006548
Aroclor 1232 ND Ui 29 29 06/24/10  07/08/10  KWG1006548

1
1
Aroclor 1242 ND Ui 39 39 1 06/24/10  07/08/10  KWGI006548
Aroclor 1248 ND Ui 38 38 1 06/24/10  07/08/10  KWG1006548
Aroclor 1254 ND Ui 57 57 1 06/24/10  07/08/10  KWG1006548

1

Aroclor 1260 60 9.2 2.1 06/24/10  07/08/10 KWG1006548

Control Date
Surrogate Name “%Rec Limits Analyzed Note
Decachlorobiphenyl 102 35-133 07/08/10 Acceptable
Comments:
Printed: 07/12/2010 08:31:16 Form 1A - Organic Page | of 1

uStealth\Crystal.rptiForm I mNew. rpt Merged 45 SuperSet Reference RR116483



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K 1006480
Project: ACOE San Rafael Channel/16087 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Polychlorinated Biphenyls (PCBs)

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1006548-4 Basis: Dry
Extraction Method: LPA 3541 Level: Low

Analysis Method: 8082

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Aroclor 1016 U 5.0 2.1 ] 06/24/10  07/07/10  KWG1006548
Aroclor 1221 U 10 2.1 06/24/10  07/07/10  KWGI006548
Aroclor 1232 U 5.0 2.1 06/24/10  07/07/10  KWG1006548

ND
ND 1
ND ]
Aroclor 1242 ND U 5.0 2.1 1 06/24/10  07/07/10  KWGI1006548
ND !
ND 1
ND 1

Aroclor 1248 U 5.0 2.1 06/24/10  07/07/10  KWG1006548
Aroclor 1254 U 5.0 2.1 06/24/10 07/07/10  KWG1006548

Aroclor 1260 U 5.0 2.1 06/24/10  07/07/10 KWG1006548

Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 87 35-133 07/07/10 Acceptable
Comments:
Printed: 07/12/2010 08:31:20 Form 1A - Organic Page 1 of 1}
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COLUMBIA ANALYTICAL SERVICES, INC,
QA/QC Report

Client: Pacific EcoRisk Laboratories Service Request: K 1006480
Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment
Surrogate Recovery Summary

Polychlorinated Biphenyls (PCBs)
Extraction Method: LPA 3541 Units: PERCENT
Analysis Method: 8082 Level: Low
Sample Name Lab Code Surl
SRC-2010-8-Comp K1006480-001 102
Method Blank KWG1006548-4 87
Ratch QC K1006486-001 78
Batch QCMS KWG1006548-1 74
Batch QCDMS KWG1006548-2 68
Lab Control Sample KWG1006548-3 88
Surrogate Recovery Control Limits (%)
Surl = Decachlorobiphenyl 35-133
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 07/12/2010 08:31:25 Form 2A - Organic Page 1 of |
uStealth\Crystal.rpt\Form2.mpt 47 SuperSet Reference RR116483



COLUMBIA ANALYTICAL SERVICES, INC,
QA/QC Report

Client: Pacific EcoRisk Laboratories Service Request: K 1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 006/24/2010
Sample Matrix: Sediment Date Analyzed: 07/08/2010

Matrix Spike/Duplicate Matrix Spike Summary
Polychlorinated Biphenyls (PCBs)

Sample Name: Batch QC Units: ug/Kg
Lab Code: K1006486-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082 Extraction Lot: KWG[006548
Batch QCMS Batch QCDMS
KWG1006548-1 KWG1006548-2
Sample Matrix Spike Duplicate Matrix Spike %Rec RPD
Analyte Name Result Result Expected %Rec Result Expected %Rec  Limits RPD  Limit
Aroclor 1016 ND 162 227 71 144 227 63 27-174 12 40
Aroclor 1260 3.7 179 227 77 157 227 67 20-185 13 40

Results flagged with an asterisk (%) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 07/12/2010 08:31:28 Form 3A - Organic Page 1 of 1}
uStealth\Crystal rptiForm3DMS rpt 48 SuperSct Reference: RR116483



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: Pacific EcoRisk Laboratories Service Request: K 1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 006/24/2010
Sample Matrix: Sediment Date Analyzed: 07/07/2010
Lab Control Spike Summary
Polychlorinated Biphenyls (PCBs)
Extraction Method: EPA 3541 Units: ug/Kg
Analysis Method: 8082 Basis: Dry
Level: Low
Extraction Lot: KWGI1006548
Lab Control Sample
KWG1006548-3
Lab Control Spike %Rec
Analyte Name Result  Expected “Rec Limits
Aroclor 1016 169 200 84 48-121
Aroclor 1260 177 200 88 53-129
Results flagged with an asterisk (*) indicate values outside control criteria,
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 07/12/2010 08:31:31 Form 3C - Organic Page | of |
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50



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/23/2010

Polynuclear Aromatic Hydrocarbons
Sample Name: SRC-2010-8-Comp Units: ug/Kg
Lab Code: K1006480-001 Basis: Dry
Extraction Method: FEPA 3541 Level: Low
Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene 10 4.5 0.60 1 06/24/10  07/01/10 KWG1006323
Acenaphthylene 5.6 4.5 0.59 1 06/24/10  07/01/10 KWG1006323
Acenaphthene 93 4.5 0.76 1 06/24/10  07/01/10 KWG1006323
Fluorene 85 4.5 0.61 1 06/24/10  07/01/10 KWG1006323
Phenanthrene 1400 4.5 14 1 06/24/10  07/01/10 KWG1006323
Anthracene 300 4.5 0.58 1 06/24/10  07/01/10 KWG1006323
Fluoranthene 2100 23 4.9 5 06/24/10  07/06/10 KWG1006323
Pyrene 2200 23 3.8 5 06/24/10  07/06/10 KWG1006323
Benzo(b)fluoranthene 790 4.5 0.92 1 06/24/10  07/01/10 KWG1006323
Benzo(k)fluoranthene 280 4.5 0.87 1 06/24/10  07/01/10 KWG1006323
Benz(a)anthracene 1000 4.5 0.72 1 06/24/10  07/01/10 KWG1006323
Chrysene 900 4.5 0.80 1 06/24/10  07/01/10 KWG1006323
Benzo(a)pyrene 680 4.5 0.76 1 06/24/10  07/01/10 KWG1006323
Indeno(1,2,3-cd)pyrene 450 4.5 0.87 1 06/24/10  07/01/10 KWG1006323
Dibenz(a,h)anthracene 97 4.5 0.80 1 06/24/10  07/01/10 KWG1006323
Benzo(g,h,i)perylene 480 4.5 0.85 1 06/24/10  07/01/10 KWG1006323

Control Date
Surrogate Name %Rec Limits Analyzed Note
Fluorene-d10 50 17-104 07/01/10 Acceptable
Fluoranthene-d10 56 27-106 07/01/10 Acceptable
Terphenyl-d14 59 35-109 07/01/10 Acceptable
Comments:
Printed: 07/07/2010 13:48:10 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal. rpt\FormImNew.rpt Merged SuperSet Reference: RR116341
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Polynuclear Aromatic Hydrocarbons
Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1006323-5 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C SIM

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Naphthalene 23] 24 0.60 1 06/24/10  07/01/10 KWG1006323
Acenaphthylene ND U 24 0.59 1 06/24/10  07/01/10 KWG1006323
Acenaphthene ND U 2.4 0.76 1 06/24/10  07/01/10 KWG1006323
Fluorene ND U 2.4 0.61 1 06/24/10  07/01/10 KWG1006323
Phcnanthrene ND U 2.4 1.4 1 06/24/10  07/01/10 KWG1006323
Anthracene ND U 24 0.58 1 06/24/10  07/01/10 KWG1006323
Fluoranthene ND U 24 0.98 1 06/24/10  07/01/10 KWG1006323
Pyrene ND U 2.4 0.76 1 06/24/10  07/01/10 KWG1006323
Benzo(b)fluoranthene ND U 24 0.92 1 06/24/10  07/01/10 KWG1006323
Benzo(k)fluoranthene ND U 2.4 0.87 1 06/24/10  07/01/10 KWG1006323
Benz(a)anthracene ND U 2.4 0.72 1 06/24/10  07/01/10 KWG1006323
Chrysene ND U 24 0.80 1 06/24/10  07/01/10 KWG1006323
Benzo(a)pyrene ND U 24 0.76 1 06/24/10  07/01/10 KWG1006323
Indeno(1,2,3-cd)pyrene ND U 24 0.87 1 06/24/10  07/01/10 KWG1006323
Dibenz(a,h)anthracene ND U 2.4 0.80 1 06/24/10  07/01/10 KWG1006323
Benzo(g,h,i)perylene ND U 2.4 0.85 1 06/24/10  07/01/10 KWG1006323

Control Date
Surrogate Name %Rec Limits Analyzed Note
Fluorene-d10 68 17-104 07/01/10 Acceptable
Fluoranthene-d10 67 27-106 07/01/10 Acceptable
Terphenyl-d14 83 35-109 07/01/10 Acceptable
Comments:
Printed: 07/07/2010 13:48:13 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\FormmNew.rpt Merged SuperSet Reference: RR116341
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment
Surrogate Recovery Summary
Polynuclear Aromatic Hydrocarbons
Extraction Method: EPA 3541 Units: PERCENT
Analysis Method: 8270C SIM Level: Low
Sample Name Lab Code Surl Sur2 Sur3
SRC-2010-8-Comp K1006480-001 50 56 59
Method Blank KwWG1006323-5 68 67 83
Batch QC K1006486-001 56 63 67
Batch QCMS KWG1006323-1 52 63 60
Batch QCDMS KWG1006323-2 57 65 67
Lab Control Sample KWG1006323-3 58 59 64
Duplicate Lab Control Sample KWG1006323-4 72 70 80
Surrogate Recovery Control Limits (%)
Sur! = Fluorene-d10 17-104
Sur2 = Fluoranthene-d10 27-106
Sur3 = Terphenyl-d14 35-109
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 07/07/2010 13:48:17 Form 2A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form2.rpt SuperSet Reference: RR116341
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/01/2010

Matrix Spike/Duplicate Matrix Spike Summary
Polynuclear Aromatic Hydrocarbons

Sample Name: Batch QC Units: ug/Kg
Lab Code: K1006486-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8270C SIM Extraction Lot: KWG1006323
Batch QCMS Batch QCDMS
KWG1006323-1 KWG1006323-2
Sample Matrix Spike Duplicate Matrix Spike %Rec RPD
Analyte Name Result Result Expected %Rec Result Expected YoRec Limits RPD  Limit
Naphthalene 4.1 366 546 66 330 545 60 11-119 10 40
Acenaphthylene 1.3 395 546 72 356 545 65 32-106 11 40
Acenaphthene 1.1 392 546 72 361 545 66 29-110 8 40
Fluorene 3.1 413 546 75 395 545 72 29-117 4 40
Phenanthrene 13 495 546 88 448 545 80 19-128 10 40
Anthracene 2.1 414 546 75 401 545 73 31-115 3 40
Fluoranthene 38 497 546 84 454 545 76 22-138 9 40
Pyrene 50 478 546 78 477 545 78 11-148 0 40
Benzo(b)fluoranthene 30 447 546 76 432 545 74 15-136 3 40
Benzo(k)fluoranthene 10 434 546 78 420 545 75 29-126 3 40
Benz(a)anthracene 14 424 546 75 417 545 74 25-128 2 40
Chrysene 19 445 546 78 429 545 75 25-132 4 40
Benzo(a)pyrene 25 446 546 77 425 545 73 24-131 5 40
Indeno(1,2,3-cd)pyrene 32 475 546 81 464 545 79 20-136 2 40
Dibenz(a,h)anthracene 4.1 423 546 77 415 545 75 29-124 2 40
Benzo(g,h,i)perylene 41 508 546 86 500 545 84 24-127 2 40
Results flagged with an asterisk (*) indicate values outside contro! criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 07/07/2010 13:48:20 Form 3A - Organic Page 1 of |
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/01/2010
Lab Control Spike/Duplicate Lab Control Spike Summary
Polynuclear Aromatic Hydrocarbons
Extraction Method: EPA 3541 Units: ug/Kg
Analysis Method: 8270C SIM Basis: Dry
Level: Low
Extraction Lot: KWG1006323
Lab Control Sample Duplicate Lab Control Sample

KWG1006323-3 KWG1006323-4

Lab Control Spike Duplicate Lab Control Spike %Rec RPD
Analyte Name Result  Expected %oRec Result  Expected %Rec Limits RPD Limit
Naphthalene 386 500 77 402 500 80 43-99 4 40
Acenaphthylene 417 500 83 439 500 88 41-110 5 40
Acenaphthene 406 500 81 428 500 86 44-104 5 40
Fluorene 424 500 85 459 500 92 49-105 8 40
Phenanthrene 406 500 81 470 500 94 47-104 15 40
Anthracene 427 500 85 454 500 91 47-112 6 40
Fluoranthene 395 500 79 435 500 87 51-111 10 40
Pyrene 441 500 88 456 500 91 48-113 4 40
Benzo(b)fluoranthene 431 500 86 437 500 87 51-113 1 40
Benzo(k)fluoranthene 444 500 89 467 500 93 56-114 5 40
Benz(a)anthracene 416 500 83 427 500 85 51-111 2 40
Chrysene 430 500 86 449 500 90 54-111 4 40
Benzo(a)pyrene 447 500 89 461 500 92 52-118 3 40
Indeno(1,2,3-cd)pyrene 444 500 89 460 500 92 42-123 3 40
Dibenz(a,h)anthracene 444 500 89 459 500 92 44-119 3 40
Benzo(g,h,i)perylene 474 500 95 493 500 99 46-114 4 40
Results flagged with an asterisk (*) indicate values outside control criteria.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 07/07/2010 13:48:23 Form 3C - Organic Page 1 of 1
u\Stealth\Crystal. rpt\Form3DLC. rpt SuperSet Reference:  RR116341
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/23/2010
Organochlorine Pesticides

Sample Name: SRC-2010-8-Comp Units: ug/Kg
Lab Code: K1006480-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
alpha-BHC ND Ui 0.92 0.43 1 06/24/10  07/16/10 KWG1006549
alpha-Chlordane 12 0.92 0.10 1 06/24/10  07/16/10 KWG1006549
beta-BHC ND U 0.92 0.18 1 06/24/10  07/16/10 KWG1006549
gamma-BHC (Lindane) ND Ui 0.92 0.22 1 06/24/10  07/16/10 KWG1006549
delta-BHC ND U 0.92 0.074 1 06/24/10  07/16/10 KWG1006549
Heptachlor ND U 0.92 0.12 1 06/24/10  07/16/10 KWG1006549
Aldrin 0.55 JP 0.92 0.16 1 06/24/10  07/16/10  KWG1006549
gamma-Chlordanet 18 0.92 0.090 1 06/24/10  07/16/10 KWG1006549
Heptachlor Epoxide ND Ui 0.92 0.92 1 06/24/10  07/16/10 KWG1006549
Endosulfan I 39 P 0.92 0.063 1 06/24/10  07/16/10 KWG1006549
Dieldrin 3.1 0.92 0.14 1 06/24/10  07/16/10 KWG1006549
4,4-DDE 13 P 0.92 0.11 1 06/24/10  07/16/10  KWG1006549
Endrin ND Ui 0.92 0.92 1 06/24/10  07/16/10  KWG1006549
Endosulfan [T ND Ui 0.92 0.92 1 06/24/10  07/16/10 KWG1006549
4.4-DDD 22 0.92 0.11 1 06/24/10  07/16/10 KWG1006549
Endrin Aldehyde ND Ui 0.92 0.92 1 06/24/10  07/16/10 KWG1006549
Endosulfan Sulfate ND Ui 0.92 0.92 1 06/24/10  07/16/10  KWG1006549
il,4'-DDT ND Ui 4.3 43 1 06/24/10  07/16/10  KWG1006549
Toxaphene ND Ui 90 90 1 06/24/10  07/16/10 KWG1006549
Chlordane 130 9.2 1.9 1 06/24/10  07/16/10 KWG1006549
2,4-DDE ND Ui 1.5 1.5 1 06/24/10  07/16/10  KWG1006549
2.4-DDD 4.0 P 0.92 0.13 1 06/24/10  07/16/10 KWG1006549
2,4-DDT 33 P 0.92 0.058 1 06/24/10  07/16/10  KWG1006549

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tetrachloro-m-xylene 54 21-112 07/16/10 Acceptable
Decachlorobiphenyl 94 15-130 07/16/10 Acceptable
5:42 pm, Jul 20, 2010

Comments:
Printed: 07/19/2010 17:20:50 Form 1A - Organic Page 1 of 2
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/23/2010

Organochlorine Pesticides

Sample Name: SRC-2010-8-Comp Units: ug/Kg
Lab Code: K1006480-001 Basis: Dry

+ Analyte Comments

gamma-Chlordane For this analyte (CAS Registry No. 5103-74-2), USEPA has corrected the name to be beta-Chlordane, also known as trans-Chlordane.

REVISED

5:42 pm, Jul 20, 2010

Comments:

Printed: 07/19/2010 17:20:50 Form 1A - Organic Page 2 of 2
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: NA
Sample Matrix: Sediment Date Received: NA
Organochlorine Pesticides

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1006549-10 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
alpha-BHC ND U 0.50 0.11 1 06/24/10  07/16/10 KWG1006549
alpha-Chlordane ND U 0.50 0.10 1 06/24/10  07/16/10 KWG1006549
beta-BHC ND U 0.50 0.18 1 06/24/10  07/16/10 KWG1006549
gamma-BHC (Lindane) ND U 0.50 0.080 1 06/24/10  07/16/10 KWG1006549
delta-BHC ND U 0.50 0.074 1 06/24/10  07/16/10 KWG1006549
Heptachlor ND U 0.50 0.12 1 06/24/10  07/16/10 KWG1006549
Aldrin ND U 0.50 0.16 1 06/24/10  07/16/10 KWG1006549
gamma-Chlordanet ND U 0.50 0.090 1 06/24/10  07/16/10 KWG1006549
Heptachlor Epoxide ND U 0.50 0.084 1 06/24/10  07/16/10 KWG1006549
Endosulfan I ND U 0.50 0.063 1 06/24/10  07/16/10 KWG1006549
Dieldrin ND U 0.50 0.14 1 06/24/10  07/16/10 KWG1006549
4.4'-DDE ND U 0.50 0.11 1 06/24/10  07/16/10 KWG1006549
Endrin ND U 0.50 0.094 1 06/24/10  07/16/10 KWG1006549
Endosulfan 11 ND U 0.50 0.14 1 06/24/10  07/16/10 KWG1006549
4,4'-DDD ND U 0.50 0.11 1 06/24/10  07/16/10  KWG1006549
Endrin Aldehyde ND U 0.50 0.12 1 06/24/10  07/16/10 KWG1006549
Endosulfan Sulfate ND U 0.50 0.11 1 06/24/10  07/16/10 KWG1006549
4,4'-DDT ND U 0.50 0.17 1 06/24/10  07/16/10 KWGI1006549
Toxaphene ND U 25 4.8 1 06/24/10  07/16/10  KWG1006549
Chlordane ND U 5.0 1.9 1 06/24/10  07/16/10 KWG1006549
2,4-DDE ND U 0.50 0.16 1 06/24/10  07/16/10  KWG1006549
2.4'-DDD ND U 0.50 0.13 1 06/24/10  07/16/10 KWG1006549
2.4'-DDT ND U 0.50 0.058 1 06/24/10  07/16/10 KWG1006549

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tetrachloro-m-xylene 59 21-112 07/16/10 Acceptable
Decachlorobiphenyl 64 15-130 07/16/10 Acceptable
5:42 pm, Jul 20, 2010
Comments:
Printed: 07/19/2010 17:20:53 Form 1A - Organic Page 1 of 2
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Organochlorine Pesticides

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1006549-10 Basis: Dry

+ Analyte Comments

gamma-Chlordane For this analyte (CAS Registry No. 5103-74-2), USEPA has corrected the name to be beta-Chlordane, also known as trans-Chlordane.

REVISED

5:42 pm, Jul 20, 2010

Comments:

Printed: 07/19/2010 17:20:53 Form 1A - Organic Page 2 of 2
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment
Surrogate Recovery Summary
Organochlorine Pesticides
Extraction Method: EPA 3541 Units: PERCENT
Analysis Method: 8081A Level: Low
Sample Name Lab Code Surl Sur2
SRC-2010-8-Comp K1006480-001 54 94
Method Blank KWG1006549-10 59 64
Batch QC K1006486-001 49 57
Batch QCMS KWG1006549-1 51 57
Batch QCDMS KWG1006549-2 45 54
Batch QCMS KWG1006549-4 58 59
Batch QCDMS KWG1006549-5 53 55
Batch QCMS KWG1006549-7 50 57
Batch QCDMS KWG1006549-8 51 59
Lab Control Sample KWG1006549-3 61 71
5:42 pm, Jul 20, 2010
Surrogate Recovery Control Limits (%)
Surl = Tetrachloro-m-xylene 21-112
Sur2 = Decachlorobiphenyl 15-130
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 07/19/2010 17:20:58 Form 2A - Organic Page 1 of |
u\Stealth\Crystal.rpt\Form2. rpt SuperSet Reference: RR116887
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/17/2010

Matrix Spike/Duplicate Matrix Spike Summary
Organochlorine Pesticides

Sample Name: Batch QC Units: ug/Kg
Lab Code: K1006486-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A Extraction Lot: KWG1006549
Batch QCMS Batch QCDMS
KWG1006549-1 KWG1006549-2
Sample Matrix Spike Duplicate Matrix Spike % Rec RPD
Analyte Name Result Result Expected %Rec Result Expected %Rec  Limits  RPD  Limit
alpha-BHC ND 14.3 22.7 63 12.6 227 55 23-133 13 40
alpha-Chlordane ND 13.0 227 57 12.3 227 54 24-132 6 40
beta-BHC ND 12.9 22.7 57 11.6 227 51 22-142 11 40
gamma-BHC (Lindane) ND 14.3 227 63 12.8 22.7 56 26-135 11 40
delta-BHC ND 16.1 22.7 71 14.4 227 64 25-148 11 40
Heptachlor ND 16.0 22.7 70 14.3 227 63 21-136 11 40
Aldrin ND 14.2 22.7 63 12.6 22.7 55 22-135 12 40
gamma-Chlordane ND 14.6 22.7 64 13.2 22.7 58 24-133 10 40
Heptachlor Epoxide ND 14.5 22.7 64 13.1 22.7 58 25-129 10 40
Endosulfan I ND 12.8 227 56 11.5 227 51 15-119 10 40
Dieldrin ND 14.5 22.7 64 13.2 22.7 58 26-133 10 40
4,4'-DDE ND 24.5 22.7 108 24.8 22.7 109 22-142 1 40
Endrin ND 14.5 22.7 64 13.2 22.7 58 22-145 10 40
Endosulfan II ND 13.0 227 57 11.9 227 52 13-129 9 40
4,4'-DDD ND 24.4 22,7 107 23.4 22.7 103 19-143 4 40
Endrin Aldehyde ND 13.6 22.7 60 124 22.7 55 10-129 9 40
Endosulfan Sulfate ND 14.4 22.7 63 132 227 58 20-134 9 40
4 4'-DDT 0.26 18.8 22.7 82 18.2 22.7 79 19-154 4 40
REVISED
5:42 pm, Jul 20, 2010
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the sofiware using values in the calculation which have not been rounded.
Printed: 07/19/2010 17:21:01 Form 3A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/17/2010
Matrix Spike/Duplicate Matrix Spike Summary
Organochlorine Pesticides
Sample Name: Batch QC Units: ug/Kg
Lab Code: K1006486-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A Extraction Lot: KWG1006549
Batch QCMS Batch QCDMS
KWG1006549-4 KWG1006549-5

Sample Matrix Spike Duplicate Matrix Spike %Rec RPD
Analyte Name Result Result Expected %Rec Result Expected %Rec  Limits RPD  Limit
Toxaphene ND 218 227 96 216 227 95 20-155 1 40
Chlordane ND 182 227 80 167 227 74 46-139 8 40

5:42 pm, Jul 20, 2010

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed: 07/19/2010 17:21:04 Form 3A - Organic Page ] of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/17/2010

Matrix Spike/Duplicate Matrix Spike Summary
Organochlorine Pesticides

Sample Name: Batch QC Units: ug/Kg
Lab Code: K1606486-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A Extraction Lot: KWG1006549
Batch QCMS Batch QCDMS
KWG1006549-7 KWG1006549-8
Sample Matrix Spike Duplicate Matrix Spike %%Rec RPD
Analyte Name Result Result Expected %oRec Resuit Expected %Rec  Limits RPD  Limit
2,4'-DDE ND 14.3 227 63 15.3 22.7 68 24-141 7 40
2.4'-DDD 0.19 12.8 22.7 55 14.0 22.7 61 12-147 10 40
2.4'-DDT 0.42 15.4 227 66 17.0 227 73 15-141 10 40

REVISED

5:42 pm, Jul 20, 2010

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 07/19/2010 17:21:07 Form 3A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/16/2010

Lab Control Spike Summary
Organochlorine Pesticides

Extraction Method: EPA 3541 Units: ug/Kg
Analysis Method: 8081A Basis: Dry
Level: Low
Extraction Lot: KWGI1006549

Lab Control Sample
KWG1006549-3
Lab Control Spike

%Rec
Analyte Name Result  Expected %Rec Limits
alpha-BHC 13.8 20.0 69 36-139
alpha-Chlordane 12.4 20.0 62 41-134
beta-BHC 13.2 20.0 66 38-142
gamma-BHC (Lindane) 13.9 20.0 69 40-142
delta-BHC 15.0 20.0 75 48-145
Heptachlor 12.0 20.0 60 39-135
Aldrin 13.3 20.0 66 37-134
gamma-Chlordane 13.6 20.0 68 41-135
Heptachlor Epoxide 13.9 20.0 69 45-118
Endosulfan T 12.6 20.0 63 35-121
Dieldrin 14.3 20.0 72 46-136
4,4'-DDE 17.6 20.0 88 46-141
Endrin 13.6 20.0 68 40-152
Endosulfan II 13.2 20.0 66 39-128
4 4'-DDD 18.6 20.0 93 46-146
Endrin Aldehyde 12.3 20.0 62 32-132
Endosulfan Sulfate 14.1 20.0 71 43-138
4,4-DDT 17.0 20.0 85 46-151
Toxaphene 190 200 95 53-133
Chlordane 159 200 80 52-140
2,4'-DDE 15.1 20.0 75 49-112
2.4-DDD 15.0 20.0 75 53-115
2,4-DDT 16.0 20.0 80 44-120

REVISED

5:42 pm, Jul 20, 2010

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 07/19/2010 17:21:10 Form 3C - Organic Page 1 of 1
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July 23, 2010 Analytical Report for Service Request No: K1006480

Jeffrey Cotsifas

Pacific EcoRisk Laboratories
2250 Cordelia Road
Fairfield, CA 94534

RE: ACOE San Rafael Channel/16087

Dear Jeffrey:

Enclosed are the additional pages for the sample submitted to our laboratory on June 23, 2010. For
your reference, these analyses have been assigned our service request number K1006480.

Data for Methoxychlor by 8081A is enclosed.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer
to the certifications section at www.caslab.com. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for use of less than the
complete report. Results apply only to the items submitted to the laboratory for analysis and individual

items (samples) analyzed, as listed in the report.

Please call if you have any questions. My extension is 3281. You may also contact me via Email at
PDivvela@caslab.com.

Respectfully submitted,
Columbia Analytical Services, Inc.

B
Pradeep Pivvela

Project Chemist

PD/afs Page 65 of 2[
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Methoxychlor by EPA 8081A
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Results

Client: Pacific EcoRisk Laboratories Service Reguest: K 1006480
Project: ACOE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/23/2010

Organochlorine Pesticides
Sample Name: SRC-2010-8-Comp Units: ug/Kg
Lab Code: K1006480-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A

Dilution Date Date Extraction
Analyte Name Result @ MRL MDL Factor Extracted Analyzed Lot Note
Methoxychlor ND Ui 2.0 2.0 1 06/24/10  07/16/10 KWG1006549
Control Date

Surrogate Name %Rec Limits Analyzed Note
Tetrachloro-m-xylene 54 21-112 07/16/10 Acceptable
Decachlorobiphenyl 94 15-130 07/16/10 Acceptable
Comments:
Printed: 07/22/2010 15:29:07 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACQCE San Rafael Channel/16087 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Organochlorine Pesticides

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1006549-10 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A
Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Methoxychlor ND U 0.50 0.19 1 06/24/10  07/16/10 KWGI1006549

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tetrachloro-m-xylene 59 21-112 07/16/10 Acceptable
Decachlorobiphenyl 64 15-130 07/16/10 Acceptable
Comments:
Printed: 07/22/2010 15:29:10 Form 1A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC,
QA/QC Report

Client: Pacific EcoRisk Laboratories Service Request: K 1006480
Project: ACOE San Rafael Channel/16087
Sample Matrix: Sediment
Surregate Recovery Summary
Organochlorine Pesticides
Extraction Method: EPA 3541 Units: PERCENT
Analysis Method: 8081A Level: Low
Sample Name Lab Code Surli  Sur2
SRC-2010-8-Comp K1006480-001 54 94
Method Blank KWG1006549-10 59 64
Batch QC K1006486-001 49 57
Batch QCMS KwWG1006549-1 51 57
Batch QCDMS KWG1006549-2 45 54
Lab Control Sample KWG1006549-3 61 71
Surrogate Recovery Control Limits (%)
Surl = Tetrachloro-m-xylene 21-112
Sur2 = Decachlorobiphenyl 15-130
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Printed: 07/22/2010 15:29:15 Form 2A - Organic Page 1 of 1
SuperSet Reference: RR117044
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: Pacific EcoRisk Laboratories . Service Request: KI1006480
Project: ACOE San Rafael Channel/16087 ‘ Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/17/2010

Matrix Spike/Duplicate Matrix Spike Summary
Organochlorine Pesticides

Sample Name: Batch QC Units: ug/Kg
Lab Code: K1066486-001 Basis: Dry
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081A Extraction Lot: KWG1006549
Batch QCMS Batch QCDMS
KWG1006549-1 KWG1606549-2
Sample Matrix Spike Duplicate Matrix Spike %WRec RPD
Analyte Name Result Result  Expected %Rec Result Expected %Rec  Limits RPD Limit
Methoxychlor ND 17.7 22.7 78 16.5 22.7 73 24-151 7 40

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: 07/22/2010 15:29:18 Form 3A - Organic Page 1 of 1
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: Pacific EcoRisk Laboratories Service Request: K1006480
Project: ACQOE San Rafael Channel/16087 Date Extracted: 06/24/2010
Sample Matrix: Sediment Date Analyzed: 07/16/2010
Lab Centrol Spike Summary
Organochlorine Pesticides
Extraction Method: EPA 3541 Units: ug/Kg
Analysis Method: 8081A Basis: Dry
Level: Low
Extraction Lot: KWG10606549
Lab Control Sample

KWG1006549-3

Lab Control Spike vuRec
Analyte Name Resuit  Expected %Rec Limits
Methoxychlor 15.6 20.0 78 42-147

Results flagged with an asterisk (*) indicate values outside control criteria.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed: (7/22/2010 15:29:21
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July 16, 2010 Analytical Report for Service Request No: K1006356

Jeffrey Cotsifas

Pacific EcoRisk Laboratories
2250 Cordelia Road
Fairfield, CA 94534

RE: USACE San Rafael Channel/16087
Dear Jeffrey:

Enclosed are the results of the rush samples submitted to our laboratory on June 18, 2010. For your
reference, these analyses have been assigned our service request number K1006356.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes, refer
to the certifications section at www.caslab.com. All results are intended to be considered in their
entirety, and Columbia Analytical Services, Inc. (CAS) is not responsible for use of less than the
complete report. Results apply only to the items submitted to the laboratory for analysis and individual
items (samples) analyzed, as listed in the report.

Please call if you have any questions. My extension is 3281. You may also contact me via Email at
PDivvela@caslab.com.

Respectfully submitted,
Columbiglh\Analytical Services, Inc.

% o
Pradeep Divvela

Project Chemist

PD/In Page 1 of f§ )



Acronyms

ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation
CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Départlilent of Environmental Conservation

DEQ ‘Department of Environmental Quality

DHS ' Department of Health Services

DOE Department of Ecology

DOH - Department of Health

EPA- U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program
G Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LUFT Leakin g Underground Fuel Tank

M Modified

MCL Maximum Contaminant Level is the highest permissible concentration of a

substance allowed in drinking water as established by the USEPA.

MDL : Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit 5

NA Not Applicable

NC 7 Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected [on Monitoring

“TPH - Total Petroleum Hydrocarbons

tr Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value that was detected outside the quantitation range.

Tbe analyte was analyzed for, but was not detected ("Non-detect") at or above tbe MRL/MDL.

DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the 1.OD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.

The result is an estimated value that was detected outside the quantitation range.
The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reperted value was determined by the Method of Standard Additions (MSA).

The anaivte was anaiyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.

DOD-QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution. )

The post-digestion spike for furnace AA analysis is out of control limits, while sampie absorbance is less than 50% of spike
absorbance.

The MRI/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.

The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.
Organic Data Qualifiers

The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value that was detected outside the guantitation range.

The result is presumptive. The analyte was tentatively identified, but a confinnation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The refative percent difference is greater than 40% between the two
analytical resuits.

The analyte was analyzed for, but was not detected {"Non-detect") at or above the MRL/MDL.

DOD-0QSM 4.1 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of
a greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of
a greater amount of heavier molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon
range, but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.

w



Columbia Analytical Services, Inc.
Kelso, WA
State Certifications, Accreditations, and Licenses

Program Number
Alaska DEC UST UST-040
Arizona DHS AZ0339
Arkansas - DEQ 88-0637
California DHS 2286
Colorado DPHE -

Florida DOH E&7412
Hawaii DOH -

Idaho DHW -

Indiana DOH C-WA-01
Louisiana DEQ 3016
Louisiana DHH LAQ050010
Maine DHS WAQ035
Michigan DEQ 9949
Minnesota DOH 053-999-368
Montana DPHHS CERTO0047
Nevada DEP WA3S
New Jersey DEP WAQO0S
New Mexico ED -

North Carolina DWQ 605
Oklahoma DEQ 9801
Oregon - DHS WA200001
South Carolina DHEC 61002
Utah DOH COLU
Washington DOE C1203
Wisconsin DNR 998386840
Wyoming (EPA Region §) -




Case Narrative

(®1]



COLUMBIA ANALYTICAL SERVICES, INC.

Client: Pacific EcoRisk Laboratories Service Request No.: K1006356
Project: USACE San Rafael Channel
Date Received: 06/18/10 to 06/23/10
Sample Matrix:  Sediment
CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for samples designated for Tier IT data deliverables. When appropriate to
the method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported
for all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate
(DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), and
Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS).

Sample Receipt
Twenty one sediment samples were received for analysis at Columbia Analytical Services between 06/18/10 and

06/23/10. The samples were received in good condition and consistent with the accompanying chain of custody
form. The samples were stored in a refrigerator at 4°C upon receipt at the laboratory.

General Chemistry Parameters

No anomalies associated with the analysis of these samples were observed.
Total Metals

Matrix Spike Recovery Exceptions:

The control criteria for matrix spike recovery of Manganese for sample SRC-2010-1-Comp were not applicable. The
analyte concentration in the sample was significantly higher than the added spike concentration, preventing accurate
evaluation of the spike recovery.

Relative Percent Difference Exceptions:

The Relative Percent Difference (RPD) for the replicate analysis of Cadmium in sample SRC-2010-1-Comp was
outside the normal CAS control limits (26% RPD versus a control limit of 20%). The variability in the results was
attributed to the heterogeneous character of the sample. Standard mixing techniques were used, but were not
sufficient for complete homogenization of this sample.

No other anomalies associated with the analysis of these samples were observed.

Diesel Range Organics by EPA Method 8015B

Sample Notes and Discussion:
The control criteria for matrix spike recovery of Residual Range Organics (RRO) for Batch QC were not applicable.
The analyte concentration in the sample was significantly higher than the added spike concentration, preventing accurate
evaluation of the spike recovery.

No other anomalies associated with the analysis of these samples were observed.

Pyt
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Gasoline Range Organics by EPA Method 8015B

No anomalies associated with the analysis of these samples were observed.

Organochlorine Pesticides by EPA Method 8081A

Sample Confirmation Notes:

The confirmation comparison criteria of 40% dIfference for at least one analyte was exceeded in some samples.
The higher of the two values was reported when no evidence of a matrix interference was observed, or the lower of
the two values was reported when there was an apparent interference on the alternate column that produced the

higher value.

Elevated Detection Limits:

The detection limit was elevated for at least a few analytes in most samples. The chromatogram indicated the
presence of non-target background components. The matrix interference prevented adequate resolution of the target
compounds at the normal limit. The results were flagged to indicate the matrix interference.

Sample SRC-2010-7-5 required dilution due to the presence of elevated levels of target analyte. The reporting limits
were adjusted to reflect the dilution.

No other anomalies associated with the analysis of these samples were observed.

PCB Aroclors by EPA Method 8082

Elevated Detection Limits:

The detection limit was elevated for Aroclors 1242, 1254 and 1260 in a few samples. The chromatogram indicated
the presence of non-target background components. The matrix interference prevented adequate resolution of the
target compounds at the normal limit. The results were flagged to indicate the matrix interference.

The detection limit was elevated for Aroclors 1016, 1221, 1232, 1242, 1248, 1254 in sample SRC-2010-8-Z-Comp.
The chromatogram indicated the presence of non-target background components. The matrix interference prevented
adequate resolution of the target compounds at the normal limit. The results were flagged to indicate the matrix
interference.

Sample Notes and Discussion:
Two Aroclors were identified in a few samples: Aroclor 1254 and Aroclor 1260. When mixtures of PCB Aroclors
are present in a sample, correct identification and quantitative analysis of the individual Aroclors can be subjective.

Sample Confirmation Notes:

The confirmation comparison criteria of 40% difference for Aroclor 1254 was exceeded in a few samples. The lower
of the two values was reported due to an apparent interference on the alternate column that produced the higher
value.

No other anomalies associated with the analysis of these samplies were observed.

Herbicides by EPA Method 8151

Calibration Verification (CCV) Exceptions:

The upper control criterion was exceeded for MCPP and MCPA in CCV 0629F003 0629F015, 0629F027, and
0629F036. The field samples analyzed in this sequence did not contain the analytes in question. Since the apparent
problem indicated a potential high bias, the data quality was not affected. No further corrective action was required.

The primary evaluation criterion was exceeded for 2,4-Dichlorophenylacetic Acid in CCV 0629F003, 0629F015,
0629F027, and 0629F036. In accordance with CAS standard operating procedures, the alternative evaluation
specified in the EPA method was performed using the average percent recovery of all analytes in the verification
standard. The standard met the alternative evaluation criteria. W

Approved by ! Date_



Results for 2,4-Dichlorophenylacetic Acid in all samples were reported from a column using average percent
recovery of all analytes in the verification standard.

Matrix Spike Recovery Exceptions:

The matrix spike recovery of MCPP for Batch QC was outside control criteria. Recovery in the Laboratory Control
Sample (LCS) was acceptable, which indicated the analytical batch was in control. The matrix spike outlier suggested a
potential low bias in this matrix. No further corrective action was appropriate. ‘

Relative Percent Difference Exceptions:

The Relative Percent Difference (RPD) for the replicate Matrix Spike analysis of MCPP and MCPA in sample Batch
QC was outside the normal CAS control limits. The variability in the results was attributed to the heterogeneous
character of the sample. The sample contained relatively large amounts of roots, grass, and leaves, which
complicated the homogenization process. Standard mixing techniques were used, but were not sufficient for
complete homogenization of this sample.

Elevated Detection Limits:

The detection limits were elevated for all analytes in samples SRC-2010-7-Comp, SRC-2010-7-Z-Comp, SRC-
2010-7-2, SRC-2010-7-3, SRC-2010-7-4, SRC-2010-7-5, and SRC-2010-8-Z-Comp. The sample extracts were
diluted prior to instrumental analysis due to relatively high levels of non-target background components. The
extracts were highly colored and viscous, which indicated the need to perform a dilution prior to injection into the
instrument. A semiquantitative screen was performed prior to final analysis. The results of the screening indicated
the need to perform a dilution. The results were flagged to indicate the matrix interference.

The detection limit was elevated for MCPP in a few samples. The chromatogram indicated the presence of non-
target background components. The matrix interference prevented adequate resolution of the target compounds at
the normal limit. The results were flagged to indicate the matrix interference.

No other anomalies associated with the analysis of these samples were observed.

Organotin Compounds

No anomalies associated with the analysis of these samples were observed.

Semivolatile Organic Compounds by EPA Method 8270C

Relative Percent Difference Exceptions:

The Relative Percent Difference (RPD) for Pentachlorophenol in the replicate matrix spike analyses of SRC-2010-7-Z-
Comp was outside control criteria. All spike recoveries in the MS, DMS, and associated Laboratory Control Sample
(LCS) and Duplicate Laboratory Control Samples (DLCS) were within acceptance limits, indicating the analytical batch
was in control. No further corrective action was appropriate.

Elevated Detection Limits:
Several samples required dilutions due to the presence of elevated levels of non-target analytes. The extracts were
very dark. The reporting limits were adjusted to reflect the dilutions.

No other anomalies associated with the analysis of these samples were observed.

Polynuclear Aromatic Hvdrocarbous by EPA Method 8270C

Elevated Detection Limits:
The detection limits for sample Batch QC were elevated due to less than optimal sample mass extracted for analysis.
The sample contained low percent solids which prevented extraction of the sample mass necessary to achieve target

detection limits.

No other anomalies associated with the analysis of these samples were observed.

T alalw
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Chain of Custody
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| Pacific EcoRisk

2250 Cordelia Rd
(707)207-7760

ENVIRDNMENTAL CONSULTING & TESTING
., Fairfield, CA 94534

(o 15

CAS CHAIN-OF-CUSTODY RECORD

# 001

* Analyze for all of the constituents in Table 1 of the ACOE Master
SAP and the constituents identified in Section L of the USFWS
Biologicai Opinion for placement at the HWRP. The HWRP specific
constituents that are not in Table 1 of the Master SAP or have lower
reporting limits than the Master SAP are identified in Table 6 of the
San Rafael Channel SOW. Analyte list to follow via email.

Client Name: Pacific EcoRisk REQUESTED ANALYSIS
Client Address: 2250 Cordelia Rd.
Fairfield, CA 94534
Sampled By: Mike McElroy
Phone: (707) 207-7760
FAX: (707) 207-7916 51 .
Project Manager: Jeff Cotsifas ?6 %‘
Project Name: ACOE (San Rafael Channel) g | <
PO Number: 16087 (% o
. Sample T 'Sa'mple [ Saiﬁplé Container — 3 -%
Client Sample ID Date Time Matrix* Number Type M &
SRC-2010-1-Comp 6/8/10 9:20 -~ Sed 2 80z glass X
SRC-2010-2-Comp 6/9/10 8:00 Sed 2 8oz glass X
SRC-2010-3-Comp 6/9/10 11:05 Sed 2 80z glass X
SRC-2010-4-Comp 6/11/10 8:40 Sed 2 8oz glass X
SRC-2010-5-Comp 6/8/10 13:35 Sed 2 8oz glass X
SRC-2010-6-Comp 6/9/10 15:30 Sed 2 80z glass X
SRC-2010-7-Comp 6/10/10 9:.00 Sed 2 80z glass X
SRC-2010-8-Z-Comp 6/10/10 11:55 Sed 2 8oz glass X
SRC-2010-1-Comp 6/8/10 9:20 Sed 1 1 poly bag X
SRC-2010-2-Comp 6/9/10 8:00 Sed 1 1 poly bag X
SRC-2010-3-Comp 6/9/10 11:05 Sed 1 1 poly bag X
SRC-2010-4-Comp 6/11/10 8:40 Sed 1 1 poly bag X
SRC-2010-5-Comp 6/8/10 13:35 Sed 1 1 poly bag X
SRC-2010-6-Comp 6/9/10 15:30 Sed 1 1 poly bag X
SRC-2010-7-Comp 6/10/10 9:00 - Sed 1 1 poly bag X
SRC-2010-8-Z-Comp 6/10/10 11:55 Sed 1 1 poly bag X
Correct Containers: Yes “No - RELIQUINSHED BY
Sampl T H Ambien C . . .
S ey | Arpent] Con sgnawe] (. [signawe
T r Time: TD ify: . ; e .
Commentusr:na ound Time S Specify Print: NQLM Vu\, ¢ jﬁ {m‘mf Print:

Organization: P {7

Organization:

DATE: @]ﬁfﬁ& TIME: [0 DATE: TIME.
RECEIVED BY

Signature &f ,,a;Z://f Signature:

Print: kf’@(ﬂﬂ ;:“('ﬁ (‘: Print:

Organization: ) A\ S Organization:

paTE: b ~ | &~ [T TtMtQ(’}C‘) DATE: TIME:

*MATRIX CODES: (SED = Sediment); (FW = Freshwater); (WW = Wastewater); (STRMW = Stormwater)
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Pacific EcoRisk

CAS CHAIN-OF-CUSTODY RECORD

Cieol 2

ENVIRONMENTAL CONSULTING & TESTING
2250 Cordelia Rd., Fairfield, CA 94534
(707)207-7760 #002
Client Name: Pacific EcoRisk REQUESTED ANALYSIS
Client Address: 2250 Cordelia Rd.
Fairfield, CA 94534
Sampled By: Mike McElroy
Phone: (707) 207-7760
FAX: (707) 207-7916 %‘ ”
Project Manager: Jeff Cotsifas ?_ >
[=]
Project Name: ACOE (San Rafael Channel) o <
PO Number: 16087 S | &
; : : 0 e -
. Sample | Sample Sample Container o ®
Client Sample ID Date Time Matrix* Number Type Y o
SRC-2010-1-B-Comp 6/8/10 9:20 Sed 1 8oz glass X
SRC-2010-2-B-Comp 6/9/10 8:00 Sed 1 8oz glass X
SRC-2010-3-B-Comp 6/9/10 11:05 Sed 1 8oz glass X
SRC-2010-4-B-Comp 6/11/10 8:40 Sed 1 8oz glass X
SRC-2010-5-B-Comp 6/8/10 13:35 Sed 1 8oz glass X
SRC-2010-6-B-Comp 6/9/10 15:30 Sed- 1 80z glass X
SRC-2010-7-B-Comp 6/10/10 9:00 Sed 1 8oz glass X
SRC-2010-8-B-Comp 6/10/10 11:55 Sed 1 8oz glass X
SRC-2010-1-B-Comp 6/8/10 9:20 Sed 1 1 poly bag X
SRC-2010-2-B-Comp 6/9/10 8:00 Sed 1 1 poly bag X
SRC-2010-3-B-Comp 6/9/10 11:05 Sed 1 1 poly bag X
SRC-2010-4-B-Comp 6/11/10 8:40 Sed 1 1 poly bag X
SRC-2010-5-B-Comp 6/8/10 13:35 Sed 1 1 poly bag X
SRC-2010-6-B-Comp 6/9/10 15:30 Sed 1 1 poly bag X
SRC-2010-7-B-Comp 6/10/10 9:00 Sed 1 1 poly bag X
SRC-2010-8-B-Comp 6/10/10 11:55 Sed 1 1 poly bag X
Correct Containers: Yes No - RELIQUINSHED BY
Sample Temperature: Ambient Cold Warm . 7 g: 2 o . .
Sample Preservative: Yes No ... Signaturet /VL y a‘_{wm Signature:
Turnaround Time: STD  |Specify: - e R A S Fen s | Bring
Comments: Print: M .L{x Me s (e «/ |Print:
* Analyze for all of the constituents in Table 1 of the ACOE Master Organization: P i:;; Ve ‘ Organization:
SAP, Analyte list to follow via email. - f e e
DATE: é 2{7 fg{;“} TIME: | %?”iﬁw’ DATE: TIME:
RECEIVED BY
=
Signature: % /%/Z/ Signature:
Print: ‘ ;5@(_,‘ - gc}g“{ Print:
COrganization: QAS) Organization:
pATE: &> - (-0 Tme: [0 |pate: TIME:

*MATRIX CODES: (SED = Sediment); (FW = Freshwater); (WW = Wastewater); (STRMW = Stormwater)
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ENVIRONMENTAL CONSULTING & TESTING
2250 Cordelia Rd., Fairfield, CA 94534

(0L

CAS CHAIN-OF-CUSTODY RECORD

(707)207-7760 #003
Client Name: Pacific EcoRisk REQUESTED ANALYSIS
Client Address: 2250 Cordelia Rd.
Fairfield, CA 94534 ;\%
Sampled By: Mike McElroy ,
Phone: (707) 207-7760 A
FAX; (707) 207-7916 51 .
Project Manager: Jeff Cotsifas % %
Project Name: ACOE (San Rafael Channel) Q %
PO Number: 16087 § N
' Sample'ﬂ Sample kSar’n‘plek' T ' C(y)juri’tain’e’r — > c
‘ i
Client Sample 1D Date Time Matrix* Number Type io O
SRC-2010-7-1 6/10/10 9:.00 Sed 1 8oz glass X
SRC-2010-7-2 6/10/10 9:40 Sed 1 80z glass X
SRC-2010-7-3 6/10/10 10:10 Sed 1 8oz glass X
SRC-2010-7-4 6/10/10 10:35 Sed 1 8oz glass X
SRC-2010-7-5 6/10/10 11:00 Sed 1 80z glass X
SRC-2010-7-1 6/10/10 9:00 Sed A ~-4-pol.bag X
SRC-2010-7-2 6/10/10 9:40 Sed - ~--poly-bag X
SRC-2010-7-3 6/10/10 10:10 Sed X
SRC-2010-7-4 6/10/10 10:35 Sed X
SRC-2010-7-5 6/10/10 11:00 Sed et poly-bag- X
Correct Containers: Yes No . RELIQUINSHED BY
Sample Temperature: Ambient Cold Warm . o ¢ é e . .
Sample Preservative: Yes No T Signature /h“” e Signature:
Turnaround Time: STD  |Specify: _— PR F o
Comments: Print: S lre Ade [F 1 oof Print:
** Analyze for all of the constituents in Table 1 of the ACOE Master Organization: ;pE: 7 Organization:
SAP and the constituents identified in Section L of the USFWS — = —
Biological Opinion for placement at the HWRP. The HWRP specific |DATE: é/;w;//@ TIME:; /gﬁiﬁ) DATE: TIME
constituents that are not in Table 1 of the Master SAP or have lower - RECEIVED BY
reporting limits than the Master SAP are identified in Table 6 of the
San Rafael Channel SOW. Analyte list to follow via email. NO Signature //z ;7 -~ Signature:
DIOXINS FOR THESE INDIVIDUAL CORES!
fas Print: G—QDL\}W‘L -‘: oy, } Print:
A W WP 2 s 5} (AN \N £
HF K "\’é 5¢ \"“\u el 4’_{ ‘~> Organization: ¢ 4 < < Organization:
wgt velo ma. e cred, — « =
DATE: (-] - O TIME: {6 |DATE: TIME

*MATRIX CODES: (SED = Sediment); (FW = Freshwater); (WW = Wastewater); (§STRMW = Stormwater)




Columbia Analytical Services, Inc.
Cooler Receipt and Preservation Form

Client / Projkect: @Z[ - fggﬁl{i{[ géf Servicg equest K10
Received: Zg/f f/ﬁ/ / @ Opened: /} /4,/ /ﬁ By f

1. Samples were received via?  Mail UPS DHL PB&’ Courier  Hand Delivered

2. Samples were received in; (circle) @ Box Envelope Other NA
3. Were custody seals on coolers? NA Y @ If yes, how many and where?
If present, were custody seals intact? Y If present, were they signed and dated? Y N

atd]

0.%
[-T

Packing material used. Inserts Baggies Bubble Wrap C@el/Pac s Wet Ice Sleeves Other
Were custody papers properly filled out (ink, signed, etc.)?

woooo -

Did all bottles arrive in good condition (unbroken)? JIndicate in the table below.

10. Were all sample Iabels complete (i.e analysis, preservation, etc.)?

11, Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2.
12, Wereappropriate bottles/containers and volumes received for the tests indicated?

13. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below
14, Were VOA vials received without headspace? Indicate in the table below.

15. Was C12/Res negative?

GEFQ s£27¢%

Zzzz@zz@

Nl g
Notes, Discrepancies, &Resolutions:/\j% ﬁm Kﬁ/@éf -

Tl Shmply: 50T Zh10-9-7

Page 1 of

13




Columbia Analytical Services, Inc. PC é } ) :

Cooler Receipt and Preservation Form

Client / Proj ect@lug(c, CCDR('S’K ACOC Service Request K10 (’:} 4’”?;% /ﬂ)
Received: @ "\Kg - L@ Opened: C- \% (o By: S‘

Fed Ex. UPS DHL PDX Courier Hand Delivered

1.. Samples were received via? =~ Mail

2. Samples were received in: (circle) Box Envelope Other NA
3. Were custody seals on coolers? NA Y ® If yes, how many and where?
If present, were custody seals intact? Y N If present, were they signed and dated? Y N

O, O NA Z
1o, ST NA 7L
O, 2 NA. | <

S 2997 1208 52\
& 2996 494y @ \9q
s 99t Fogd 5CH e

.
7. Packing material used. Inserts Baggies éubble Wra})ﬁ" Gel Packs%&‘leeves Other

2
<

3

8. Were custody papers properly filled out (ink, signed, etc.)? NA @ N

9. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. NA @ N
10, Were all sample labels comp]cté (i.¢ analysis, preservation, etc.)? NA Y @
11. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA Y @
12. Were appropriate bottles/containers and volumes received for the tests indicated? NA @ N

13. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below Y N

14, Were VOA vials received without headspace? Indicate in the table below. Y N

15. Was C12/Res negative? ) @ Y N

Iz ——— T BRI A O
Crime dotvaately)

Notes, Discrepancies, & Resolutions:
@ M@&J/\j SEC”?@!QX“C&BPC@MP Do &;:; %aj
: \

Page 1 of l
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Total Solids



Client:

Project:

Sample Matrix: Sediment
Prep Method: NONE
Analysis Method: 160.3M

Test Notes:

Sample Name

SRC-2010-1-Comp
SRC-2010-2-Comp
SRC-2010-3-Comp
SRC-2010-4-Comp
SRC-2010-5-Comp
SRC-2010-6-Comp
SRC-2010-7-Comp
SRC-2010-8-Z-Comp
SRC-2010-1-B-Comp
SRC-2010-2-B-Comp
SRC-2010-3-B-Comp
SRC-2010-4-B-Comp
SRC-2010-3-B-Comp
SRC-2010-6-B-Comp
SRC-2010-7-B-Comp
SRC-2010-7-1
SRC-2010-7-2
SRC-2010-7-3
SRC-2010-7-4
SRC-2010-7-5

Printed: 06/25/2010 16:00
u\Stealth\Crystal rpt\Solids.rpt

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories
USACE San Rafael Cha/16087

Lab Code

K1006356-001
K1006356-002
K1006356-003
K1006356-004
K1006356-005
K1006356-006
K1006356-007
K1006356-008
K1006356-009
K1006356-010
K1006356-011
Ki006356-012
K1006356-013
K1006356-014
K1006356-015
K1006356-016
K1006356-017
K1006356-018
K1006356-019
K1006356-020

Amnalytical Results

Total Solids

Date
Collected

06/08/2010
06/09/2010
06/09/2010
06/11/2010
06/08/2010
06/09/2010
06/10/2010
06/10/2010
06/08/2010
06/09/2010
06/09/2010
06/11/2010
06/08/2010
06/09/2010
06/10/2010
06/10/2010
06/10/2010
06/10/2010
06/10/2010
06/10/2010

16

Date
Received

06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010
06/18/2010

Service Request:

Date
Analyzed

06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2010
06/23/2016
06/23/2010
06/23/2010

SuperSet Reference:

Units:
Basis:

Result

44.6
46.7
483
472
442
40.9
42.0
47.5
50.4
50.9
49.2
514
491
45.6
53.0
39.0
41.7
413
39.8
43.8

W1006060

K1006356

PERCENT
Wet

Page

Result
Notes

1 of

1
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Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

SRC-2010-1-Comp

COLUMBIA ANALY TICAL SEKVIUEDS, 1INC.

QA/QC Report™”

Pacific EcoRisk Laboratories
USACE San Rafael Cha/16087

Sediment
Duplicate Sample Summary
Total Solids
NONE
160.3M
Duplicate
Sample Sample
Lab Code Result Result
K1006356-001 44.6 44.0

Printed: 06/25/2010 16:00

u\Stealth\Crystal.rpt\Solids.rpt

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Units:
Basis:

Relative
Percent

Average Difference

443 1

W1006060

SuperSet Reference:

K1006356

06/08/2010
06/18/2010
06/23/2010

PERCENT
Wet

Result
Notes

Page 1 of

-
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Client:

Project:

Sample Matrix: Sediment
Prep Method: NONE
Analysis Method: 160.3M

Test Notes:

Sample Name

SRC-2010-3-B-Comp

Printed: 06/25/2010 16:00
w\Stealth\Crystal.rpt\Solids.rpt

COLUMBIA ANALY TICAL SEKVIURD, INC.

QA/QC Report

Pacific EcoRisk Laboratories
USACE San Rafael Cha/16087

Duplicate Sample Summary
Total Solids

Duplicate
Sample Sample
Lab Code Result Result
K1006356-011 49.2 47.7

18

Service Request: K1006356
Date Collected: 06/09/2010
Date Received: (06/18/2010
Date Analyzed: 06/23/2010
Units: PERCENT
Basis: Wet
Relative
Percent Result
Average Difference Notes
48.5 3
Page 2 of

SuperSet Reference: ' W1006060

-~
J
pa



Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

SRC-2010-8-Z-Comp

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories
USACE San Rafael Cha/16087
Sediment

NONE
160.3M

Lab Code
K1006356-021

Printed: 06/29/2010 05:02

u\Stealth\Crystal.rpt\Solids.rpt

Analytical Results

Total Solids

Date
Collected

06/10/2010

19

Date
Received

06/23/2010

Service Request:

Date
Analyzed

06/26/2010

SuperSet Reference:

Units:
Basis:

Result
44.0

W1006191

K1006356

PERCENT

Wet

Page

Result
Notes

1 of

!



Client:

Project:

Sample Matrix: Sediment
Prep Method: NONE
Analysis Method: 160.3M

Test Notes:

Sample Name

SRC-2010-8-Z-Comp

Printed: 06/29/2010 05:02
u\Stealth\Crystal.pt\Solids.rpt

COLUMBIA ANALY 11CAL DEKVIUEY, 1INU,

QA/QC Report

Pacific EcoRisk Laboratories
USACE San Rafael Cha/16087

Duplicate Sample Summary
Total Solids

Duplicate
Sample Sample
Lab Code Result Result
K1006356-021 44.0 46.7

20

Service Request:
Date Collected:
Date Received:
Date Analyzed:

Units:
Basis:

Relative
Percent
Average Difference

454 6

W1006191

SuperSet Reference:

K1006356

06/10/2010
06/23/2010
06/26/2010

PERCENT
Wet

Result
Notes

Page | of

H
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General Chemistry Parameters
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Client :

Project Name :
Project Number :
Sample Matrix :

Prep Method :
Analysis Method :
Test Notes :

Sample Name

SRC-2010-1-Comp
SRC-2010-2-Comp
SRC-2010-3-Comp
SRC-2010-4-Comp
SRC-2010-3-Comp
SRC-2010-6-Comp
SRC-2010-7-Comp
SRC-2010-7-Z-Comp
SRC-2010-1-B-Comp
SRC-2010-2-B-Comp
SRC-2010-3-B-Comp
SRC-2010-4-B-Comp
SRC-2010-5-B-Comp
SRC-2010-6-B-Comp
SRC-2010-7-B-Comp
SRC-2010-7-1
SRC-2010-7-2
SRC-2010-7-3
SRC-2010-7-4
SRC-2010-7-5
SRC-2010-8-Z-Comp
Method Blank
Method Blank

Report By: MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Pacific EcoRisk Laboratories
USACE San Rafael Channel

16087
SEDIMENT

CAS SOP
9060M

Lab Code

K1006356-001
K1006356-002
K1006356-003
K1006356-004
K1006356-005
K1606356-006
K1006356-007
K1006356-008
K1006356-009
K1006356-010
K1006356-011
K1006356-012
K1006356-013
K1006356-014
K1006356-015
K1006356-016
K1006356-017
K1006356-018
K1006356-019
K1006356-020
K1006356-021
K1006356-MB
K1006356-MB

Carbon, Total Organic

MRL

0.056
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050
0.050

£ VS N
Dilution

MDL Factor

0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020

—_ e e e ek e e e ek s e e ek e e b e i e e e e e
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Service Request :
Date Collected :
Date Received :

K1006356
06/08-11/10
06/18-23/10

Units : Percent
Basis : Dry

Date Date
Prepared Analyzed Result
6/22/2010 06/25/10 1.38
6/22/2010 06/25/10 1.28
6/22/2010 06/25/10 1.15
6/22/2010 06/25/10 1.29
6/22/2010 06/25/10 1.45
6/22/2010 06/25/10 1.56
6/22/2010 06/25/10 2.84
6/22/2010 06/25/10 0.558
6/22/2010 06/28/10 1.33
6/22/2010 06/28/10 1.36
6/22/2010 06/28/10 1.27
6/22/2010 06/28/10 1.299
6/22/2010 06/28/10 1.497
6/22/2010 06/28/10 1.56
6/22/2010 06/28/10 1.64
6/22/2010 06/28/10 1.77
6/22/2010 06/28/10 1.61
6/22/2010 06/28/10 1.96
6/22/2010 06/28/10 3.83
6/22/2010 06/28/10 4.91
6/24/2010 06/28/10 4.75

NA 06/25/10 ND

NA 06/28/10 ND

Result

Notes

Printed: 7/2/2010 3:53:59PM



Client :

Project Name :
Project Number :
Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analvte

Carbon, Total Organic

Report By:MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories
USACE San Rafael Channel

16087
SEDIMENT

SRC-2010-3-B-Comp
K1006356-011DUP

Prep
Method

CAS SOP

QA/QC Report

Duplicate Summary
Inorganic Parameters

Analysis
Method

9060M

23

MRL

0.050

Service Request :
Date Collected :
Date Received :
Date Prepared :
Date Analyzed :

Units :

Basis :

Duplicate
Sample Sample
Result  Result

1.27 1.25

K1006356
6/9/2010
6/18/2010
06/22/10
06/28/10

Percent
Dry
Relative
Percent Result

Average Difference Notes

1.26 2

Printed: 7/2/2010 3:53:59PM



Client :
Project Name :

Project Number :

Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analyte

Carbon, Total Organic

Report By: MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories
USACE San Rafael Channel
16087

SEDIMENT

Batch QC
K1006377-001DUP

Prep
Method

CAS SOP

QA/QC Report

Duplicate Summary
Inorganic Parameters

Analysis
Method

9060M

24

MRL

0.050

Service Request :
Date Collected :
Date Received :
Date Prepared :
Date Analyzed :

Units :

Basis :

Duplicate
Sample Sample
Result Result
0473 0.454

K1006356
NA

NA

NA
06/28/10

Percent
Dry
Relative
Percent Result

Average Difference Notes

0.464 4

Printed: 7/2/2010 3:53:59PM



Client :
Project Name :

Project Number :
Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analyte

Carbon, Total Organic

Report By MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Pacific EcoRisk Laboratories
USACE San Rafael Channel

16087 Date Received :
SEDIMENT Date Prepared :
Date Analyzed :

Matrix Spike/Duplicate Matrix Spike Summary

SR(C-2010-3-B-Comp Units :
K1006356-011MS K1006356-011DMS Basis :
Spike
Prep Analysis Spike Level Sample Spike Result Recovery
Method Method ~ MRL MS DMS Result MS DMS MS DMS
CAS SOP 9060M 0.050 4.14 102 1.27 594 11.6 113 101

25

Service Request :
Date Collected :

K1006356
6/9/2010
6/18/2010
06/22/10
06/28/10

Percent
Dry

CAS
Acceptance
Limits

77-155 11

Relative
Percent
Difference

Resuit
Notes

Printed: 7/2/2010 3:53:59PM



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client : Pacific EcoRisk Laboratories Service Request : K1006356
Project Name : USACE San Rafael Channel Date Collected : NA
Project Number : 16087 Date Received : NA
Sample Matrix : SEDIMENT Date Prepared : NA

Date Analyzed : 06/28/10

Matrix Spike/Duplicate Matrix Spike Summary

Sample Name : Batch QC Units : Percent
Lab Code : K1006377-001MS K1006377-001DMS Basis : Dry
Test Notes :
Spike .
CAS Relat
Prep Analysis Spike Leve! Sample Spike Result Recovery Acce:tance PZr‘:ér‘;’f Result
Anaiyte Method Method ~ MRL MS DMS Result MS DMS MS DMS  [imits  Difference 108
Carbon, Total Organic ~ CAS SOP 9060M 0.050 920 440 0473 945 498 98 102 77-155 4

Report By:MKANALY 26 Printed: 7/2/2010 3:53:59PM



Client :
Project Name :

Project Number :
Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analyte

Carbon, Total Organic

Report By: MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Pacific EcoRisk Laboratories Service Request:  K1006356
USACE San Rafael Channel Date Collected : NA
16087 Date Received : NA
SEDIMENT Date Prepared: NA
Date Analyzed : 06/25/10
Laboratory Control Sample Summary
Inorganic Parameters
Lab Control Sample Units :  Percent
K1006356-LCS Basis: Dry
CAS
Percent
Recovery

Prep Analysis Percent Acceptance Result

Method Method True Value Result Recovery  Limits Notes

CAS 50P 9060M 0.550 0.517 94 §2-119

27 Printed: 7/2/2010 3:53:50PM



Client :
Project Name :

Project Number :
Sample Matrix :

Sample Name :
Lab Code :
Test Notes :

Analyte

Carbon, Total Organic

Report By: MKANALY

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Pacific EcoRisk Laboratories Service Request : K1006356
USACE San Rafael Channel Date Collected : NA
16087 Date Received : NA
SEDIMENT Date Prepared : NA
Date Analyzed : 06/28/10
Laboratory Control Sample Summary
Inorganic Parameters
Laboratory Control Sample Units:  Percent
K1006356-LCS Basis: Dry
CAS
Percent
Recovery
Prep Analysis Percent Acceptance Result
Method Method True Value Result Recovery  Limits Notes
CAS SOP 9060M 0.550 0.484 88 82-119
28 Printed: 7/2/2010 3:33:39PM



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories
Project: USACE San Rafael Channel/16087

Sample Matrix: Sediment

Sample Name: SRC-2010-1-Comp

Particle Size Determination

Puget Sound Estuary Program Protocol

Service Request: K1006356
" Date Collected: 6/8/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-001
Sand Fraction: Dry Weight (Grams) 5.5531
Sand Fraction: Weight Recovered (Grams) 5.4398
Sand Fraction: Percent Recovery 98.0
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <-1 Q@ 2.3556 18.6
Sand, Very Coarse (1.00 mm to 2.00 mm) -lto0 @ 0.5789 4.58
Sand, Coarse (0.50 Oto1 0O 0.6425 5.09
Sand. Medium (0.250 mm to 0.500 mm) 1to2 0.4470 3.54
Sand, Fine (0.125 mm to 0.250 mm) 2030 0.1462 1.16
Sand, Very Fine (0.0625 mm to 0.125 mm) 3t040 0.3595 2.85
Silt (0.0039 mm to 0.0625 mm) 41080 3.9800 31.5
Clay (< 0.0039 mm) >80 4.5550 36.1
Total 13.0647 103

K1C06356WET.DH1 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K 1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/8/2010
Sample Matrix: Sediment Date Received: 6/18/2010

Date Analyzed: 6/21/2010

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SRC-2010-1-Comp

Lab Code: K1006356-001DUP
Sand Fraction: Dry Weight (Grams) 6.2286
Sand Fraction: Weight Recovered (Grams) 6.1502
Sand Fraction: Percent Recovery 98.7
Dry Weight Percent of Total '
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 2.6797 15.7
Sand. Very Coarse (1.00 mm to 2.00 mm) -1to 0O 0.5007 2.93
Sand, Coarse (0.50 Oto1 O 0.5724 3.34
Sand, Medium (0.250 mm to 0.500 mm) 1to2 O 0.1275 0.74
Sand, Fine (0.125 mm to 0.250 mm) 2t03 0 1.2747 7.45
Sand, Very Fine (0.0625 mm to 0.125 mm) 3tod @ 0.3402 1.99
Silt (0.0039 mm to 0.0625 mm) 41080 6.3500 37.1
Clay (< 0.0039 mm) >80 4.0750 23.8
Total 15.9202 93.0
Page No

K1006356WET.DH1 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: UUSACE San Rafael Channel/16087 Date Collected: 6/8/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Scund Estuary Program Protocol
Sample Name: SRC-2010-1-Comp
Lab Code: K1006356-001 TRP
Sand Fraction: Dry Weight (Grams) 5.0219
Sand Fraction: Weight Recovered (Grams) 5.2082
Sand Fraction: Percent Recovery 104
Dry Weight Percent of Total '
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 0.3205 2.90
Sand, Very Coarse (1.00 mm to 2.00 mm) -lto 0O 1.6211 14.7
Sand. Coarse (0.50 0tol O 0.9489 8.58
Sand, Medium (0.250 mm to 0.500 mm) 1020 0.3149 2.85
Sand. Fine (0.125 mm to 0.230 mm) 2t030 0.5479 4.95
Sand, Very Fine (0.0625 mm to 0.125 mm) 3tod O 0.6972 6.30
Silt (0.0039 mm to 0.0625 mm) 4080 3.1800 28.8
Clay (< 0.0039 mm) >80 4.1650 37.7
Total 11.7955 107

K1006356WET.DH1 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories
Project: USACE San Rafael Channel/16087

Sample Matrix: Sediment

Sample Name: SRC-2010-2-Comp

Particle Size Determination

Puget Sound Estuary Program Protocol

Service Request: K1006356
Date Collected: 6/9/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-002
Sand Fraction: Dry Weight (Grams) 10.5713
Sand Fraction: Weight Recovered {Grams) 10.4627
Sand Fraction: Percent Recovery 99
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 3.2902 16.8
Sand, Very Coarse (1.00 mm to 2.00 mm) -lto 0O 3.4451 17.6
Sand, Coarse (0.50 Oto 1O 1.5358 7.85
Sand. Medium (0.250 mm to 0.500 mm) 11020 0.6764 3.46
Sand. Fine (0.125 mm to 0.250 mm) 2t030 0.6098 3.12
Sand, Very Fine (0.0625 mm to 0.125 mm) 3tod O 0.8639 441
Silt (0.0039 min to 0.0625 mm) 4t08 0 3.8250 19.5
Clay (< 0.0039 mm) >80 3.6300 18.5
Total 17.8762 91.3

K1008356WET DH1 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Client:
Project:
Sample Matrix: Sediment

SRC-2010-3-Comp
K1006356-003

Sample Name:
Lab Code:

Analytical Report

Pacific EcoRisk Laboratories
USACE San Rafael Channel/16087

Particle Size Determination
Puget Sound Estuary Program Protocol

Sand Fraction: Dry Weight (Grams)

Sand Fraction: Weight Recovered (Grams)

Sand Fraction: Percent Recovery

Service Request: K1006356
Date Collected: 6/9/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

9.4867
9.2965
98.0

K1006356WET.DH1 17/1/2010

Dry Weight Percent of Total

Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 0.1392 0.64
Sand. Very Coarse (1.00 mm to 2.00 mm) -1to 00 3.6254 16.6
Sand. Coarse (0.50 Otol O 1.7032 7.78
Sand, Medium (0.250 mm to 0.500 mm) 1to2Q 0.2318 1.06
Sand. Fine (0.123 mm (o 0.250 mm) 21030 0.4622 2.11
Sand. Very Fine (0.0625 mm to 0.125 mm) 3t040 1.7310 7.91
Silt (0.0039 mm to 0.0625 mm) 41080 6.7500 30.8
Clay (< 0.0059 mm) > 8O 6.5700 30.0

Total 21.2128 96.9

33
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SRC-2010-4-Comp

Service Request: K1006356
Date Collected: 6/11/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-004
Sand Fraction: Dry Weight (Grams) 19.0694
Sand Fraction: Weight Recovered (Grams) 18.7951
Sand Fraction: Percent Recovery 98.6
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 7.3346 23.2
Sand, Very Coarse (1.00 mm to 2.00 mm) -1to 0O 4.7095 14.9
Sand, Coarse (0.30 0to1 O 2.1579 6.82
Sand, Medium (0.250 mm to 0.500 mm) [to2 O 2.0217 6.39
Sand. Fine (0.125 mm to 0.250 mm) 2t030 0.8062 2.55
Sand. Very Fine (0.0625 mm to 0.125 mm) 31040 0.3923 1.24
Silt (0.0039 mm to 0.0625 mm) 41080 6.1200 19.3
Clay (< 0.0039 mm) > 8 6.9050 21.8
Total 30.4472 96.2

K1008356WET.DH1 17/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SRC-2010-5-Comp

Service Request: K 1006356
Date Collected: 6/8/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-005
Sand Fraction: Dry Weight (Grams) 9.6607
Sand Fraction: Weight Recovered (Grams) 9.4601
Sand Fraction: Percent Recovery 97.9
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 1.8407 10.5
Sand, Very Coarse (1.00 mm to 2.00 mm) -1to 0O 2.6610 15.2
Sand, Coarse (0.50 Oto1 O 1.5345 8.76
Sand, Medium (0.250 mm to 0.500 mm) 1tc20 0.5012 2.86
Sand, Fine (0.125 mm to 0.250 mm) 2t630 0.9661 5.51
Sand, Very Fine (0.0625 mm to 0.125 mm) 3t040 . d).6078 3.47
Silt (0.0039 mm to 0.0625 mm) 41080 ©4.4800 25.6
Clay (< 0.0039 mm) >80 4.7100 26.9
Total 17.3013 98.7

K1006356WET.DH1 V7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/9/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SRC-2010-6-Comp
Lab Code: K1006356-006
Sand Fraction: Dry Weight (Grams) 10.0891
Sand Fraction: Weight Recovered (Grams) 9.8831
Sand Fraction: Percent Recovery 98.0
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Grave! (>2.00 mm) <-10 1.0152 4.04
Sand, Very Coarse (1.00 mm to 2.00 mm) -lt0o 00 3.1592 12.6
Sand. Coarse (0.50 0to1© 2.2057 8.77
Sand. Medium (0.230 mm to 0.300 mm) 11020 0.5279 2,10
Sand. Fine (0.123 mm to 0.230 mm) 2t030 0.6169 2.45
Sand, Very Fine (0.0623 mm to 0,125 mm) s 3t040 1.3242 5.27
Silt (0.0039 mm to 0.0625 mm) 4t080© 6.1500 24.5
Clay (< 0.0039 mm) >80 10.5050 41.8
Total 25.5041 101
K1006356WET.OH1 \7/1/2010 Page No.
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/10/2010

Sample Matrix: Sediment

Sample Name:  SRC-2010-7-Comp

Date Received:  6/18/2010
Date Analyzed: 6/21/2010

Particle Size Determination

Lab Code: K1006356-007
Sand Fraction: Dry Weight (Grams) 9.8913
Sand Fraction: Weight Recovered (Grams) 9.5265
Sand Fraction: Percent Recovery 96.3
Dry Weight Percent of Total ]
Description Phi Size (Grams) Weight Recovered
Gravel (»2.00 mm) <10 1.9993 9.18
Sand. Very Coarse (1.00 mm to 2.00 mm) -1to 00O 1.8333 8.42
Sand. Coarse (0.50 Oto 1 © 1.1347 521
Sand, Medium (0.230 mm to 0.500 mm) 1to20 0.9289 4.27
Sand, Fine (0.125 mm to 0.250 mm) 2030 (.9378 4.3]
Sand, Very Fine (0.0623 mm to 0.125 mm) 3t04 0 1.4191 6.52
Silt (0.0039 mm to 0.0625 mm) 4t080 2.2600 10.4
Clay (<0.0039 mm) >80 9.1250 419
Total 19.6381 90.2
Page No

K1006356WET.DH1 17/1/2010

37



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/10/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SRC-2010-7-Z-Comp
Lab Code: K1006356-008
Sand Fraction: Dry Weight (Grams) 13.1565
Sand Fraction; Weight Recovered (Grams) 12.9076
Sand Fraction: Percent Recovery 98.1
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 1.7388 7.71
Sand, Very Coarse (1.00 mm to 2.00 mm) -1t0 00 2.5944 11.5
Sand, Coarse (0.50 Otol @ 2.3567 10.4
Sand, Medium (0.250 mm to 0.500 mm) 1t02 0 0.4620 2.05
Sand, Fine (0.125 mm to 0.250 mm) 2t030 1.5924 7.06
Sand, Very Fine (0.0625 mm to 0.125 mm) 31040 2.7144 12.0
Silt (0.0039 mm to 0.0625 mm) 41080 4.8350 21.4
Clay (< 0.0039 mm) >80 5.8700 26.0
Total 22.1637 98.3
K1006356WET.DH1 \7/22/2010 Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SRC-2010-1-B-Comp

Service Request: K1006356
Date Collected: 6/8/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-009
Sand Fraction: Dry Weight (Grains) 24.8280
Sand Fraction: Weight Recovered (Grams) 24.6927
Sand Fraction: Percent Recovery 99.5
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 5.4264 15.8
Sand, Very Coarse (1.00 mm to 2.00 mm) -1to 00 5.333 15.5
Sand, Coarse (0.50 0tol O 4.0456 11.8
Sand. Medium (0.230 mm to 0.500 mm) 1to2 O 1.3109 3.82
Sand, Fine (0.125 mm to 0.250 mm) 21030 2.9003 8.44
Sand, Very Fine (0.0623 mm to 0.125 mm) 3tod O 4.1787 12.2
Silt (0.0039 mm 10 0.0625 mm) 4t08 O 5.5650 16.2
Clay (< 0.0039 mm) >80 6.1250 17.8
Total 34.8857 102

K1006356WET.DH1 17/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/9/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SRC-2010-2-B-Comp
Lab Code: K1006356-010
Sand Fraction: Dry Weight (Grams) 7.9484
Sand Fraction: Weight Recovered (Grams) 7.7995
Sand Fraction: Percent Recovery 98.1
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <-1 0 3.9896 15.4
Sand, Very Coarse (1.00 mm to 2.00 mm) -lto 00 0.9344 3.61
Sand, Coarse (0.30 0to 10 0.7433 2.87
Sand, Medium (0.250 mm to 0.500 mm) 11020 0.4988 1.93
Sand. Fine (0.125 mm to 0.230 mm) 2t030 0.4094 1.58
Sand, Very Fine (0.0625 mm to 0.125 mm) 3to40 0.6040 233
Silt (0.0039 mm to 0.0625 mm) 41080 6.5000 25.1
Clay (< 0.0039 mm) >80 10.3450 40.0
Total 24.0245 92.8
K1006356WET.DH1 \7/1/201C Page No
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories
Project: USACE San Rafael Channel/16087

Sample Matrix: Sediment

Sample Name: SRC-2010-3-B-Comp

Particle Size Determination

Puget Sound Estuary Program Protocol

Service Request: K 1006356
Date Collected: 6/9/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-011
Sand Fraction: Dry Weight (Grams) 18.1075
Sand Fraction: Weight Recovered (Grams) 17.8190
Sand Fraction: Percent Recovery 98.4
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>»2.00 mm) <10 9.7410 33.5
Sand, Very Coarse (1.00 mm to 2.00 mm) -1to 00 24118 8.30
Sand, Coarse (0.30 Oto1 @ 1.6252 5.60
Sand. Medium (0.230 mm to 0.500 mm) 11020 0.9794 3.37
Sand. Fine (0.125 mm to 0.250 mm) 2t030 0.6938 2.39
Sand, Very Fine (0.0623 mm to 0.125 mm) 3t04 0 1.1772 4.05
Silt (0.0039 mm to 0.0625 mm) 41080 5.7300 19.7
Clay (< 0.0039 mm) >80 6.4900 22.3
Total 28.8484 99.3

K1006356WET.DH1 \7/1/2010

41

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/11/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SRC-2010-4-B-Comp
Lab Code: K1006356-012
Sand Fraction: Dry Weight (Grams) 17.0500
Sand Fraction: Weight Recovered (Grams) 17.1041
Sand Fraction: Percent Recovery 100
' Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 10.1442 353
Sand. Very Coarse (1.00 mm to 2.00 mm) -1t 00 2.6932 9.37
Sand. Coarse (0.50 0tol O 1.4715 5.12
Sand. Medium (0.230 mm to 0.500 mm) 1t020 0.8531 2.97
Sand. Fine (0.123 mm to 0.250 mm) 2t030 0.5435 1.89
Sand, Very Fine (0.0625 mm to 0.125 mm) 3to4 0 0.6592 2.29
Silt (0.0039 mnt to 0.0625 mm) 4t080 5.3500 18.6
Clay (< 0.0039 mm) >80 6.6950 2373
Total 28.4097 98.9

K1008356WET.DH2 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name:  SRC-2010-5-B-Comp

Service Request: K 1006356
Date Collected: 6/8/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-013
Sand Fraction: Dry Weight (Grams) 11.5646
Sand Fraction: Weight Recovered (Grams) 11.4069
Sand Fraction: Percent Recovery 98.6
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (»2.00 mm) <10 43524 15.6
Sand. Very Coarse (1.00 mm to 2.00 mm) -lto 0O 1.5413 5.54
Sand, Coarse (0.5 Oto]l © 1.5238 5.48
Sand, Medium (0.250 mm to (.500 mm) 1t02 0 1.1507 4.14
Sand. Fine (0.123 mm to 0.2530 mm) 2t03 0 0.7811 2.81
Sand, Very Fine (0.0625 mm to 0.125 mm) 3tod4 0 0.9556 3.43
Silt (0.0039 mm to 0.0625 mm}) 41080 7.3350 26.4
Clay (< 0.0039 mm) >80 10.0600 36.2
Total 27.6999 100

K100B356WET.DH2 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name:  SRC-2010-6-B-Comp

Service Request: K1006356
Date Collected: 6/9/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-014
Sand Fraction: Dry Weight (Grams) 10.9887
Sand Fraction: Weight Recovered (Grams) 10.9157
Sand Fraction: Percent Recovery 99.3
Bry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <-10 3.8552 14.1
Sand, Very Coarse (1.00 mm to 2.00 mm) -1t0 00 1.3432 4.90
Sand, Coarse (0.30 Oto1 0O 1.5037 5.49
Sand, Medium (0.250 mm to 0.500 mm) fto2 O 1.3384 4.88
Sand. Fine (0.125 mm to 0.250 mm) 2030 1.0049 3.67
Sand. Very Fine (0.0625 mm to 0.125 mm) 3t04 O 0.7081 2.58
Silt (0.0039 mm to 0.0625 mm) 41080 6.4500 23.5
Clay (< 0.0039 mm) >80 10.4500 38.1
Total 26.6535 97.2

K1006356WET.OH2 \7/1/2010

44

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/10/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Sound Estuary Program Protoco]
Sample Name: SRC-2010-7-B-Comp
Lab Code: K1006356-015
Sand Fraction: Dry Weight (Grams) 6.7172
Sand Fraction: Weight Recovered (Grams) 6.6306
Sand Fraction: Percent Recovery 98.7
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 1.2429 4.64
Sand. Very Coarse (1.00 mm to 2.00 mm) -lto 0O 1.5060 5.63
Sand, Coarse (0.30 Oto1 @ 1.2842 4.80
Sand, Medium (0.250 mm to 0.500 mm) 1to2 0 0.7962 2.97
Sand, Fine (0.125 mm to 0.250 mm) 2030 0.5679 2.12
Sand, Very Fine (0.0625 mm 1o 0.125 mm) 3t04 O 0.7160 2.67
Silt (0.0039 mm to 0.0625 mm) 41080 10.8550 40.6
Clay (< 0.0039 mm) >80 10.4450 39.0
Total 27.4132 102

K1006356WET.DH2 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SRC-2010-7-1

Service Request: K1006356
Date Collected: 6/10/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-016
Sand Fraction: Dry Weight (Grams) 6.3634
Sand Fraction: Weight Recovered (Grams) 6.1497
Sand Fraction: Percent Recovery 56.6
Dry Weight Percent of Total ,
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 1.3073 5.68
Sand, Very Coarse (1.00 mm to 2.00 mm) ~-1t0 00 1.6549 7.19
Sand, Coarse (0.50 Otol © 0.9617 4.18
Sand, Medium (0.250 mm to 0.500 mm) 1t02 0 0.9784 4.25
Sand, Fine (0.125 mm to 0.250 mm) 2t030 0.3678 1.60
Sand, Very Fine (0.0625 mm to 0.125 mm) 3to4 O 0.4042 1.76
Silt (0.0039 mm to 0.0625 mm) 41080 7.8500 34.1
Clay (< 0.0039 mm) >80 10.3100 44.8
Total 23.8343 104
Page No

K1006356WET.DH2 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/10/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SRC-2010-7-2
Lab Code: K1006356-017
Sand Fraction: Dry Weight (Grams) 16.6760
Sand Fraction: Weight Recovered (Grams) 16.4674
Sand Fraction: Percent Recovery 98.7
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <1 @ 12.6734 421
Sand, Very Coarse (1.00 mm to 2.00 mm) ~-1t0 00 0.8854 2.94
Sand, Coarse (0.50 Oto1 O 1.1098 3.69
Sand. Medium (0.250 mm to 0.500 mm) l1to2 O 0.4272 1.42
Sand. Fine (0.125 mm to 0.250 mm) 2t030 0.5311 1.77
Sand, Very Fine (0.0625 mm to 0.125 mm) 3t04 O 0.3684 1.22
Silt (0.0039 mm to 0.0625 mm) 4108 0O 6.6400 221
Clay (< 0.0039 mm) >80 7.9900 26.6
Total 30.6253 102

K1006356WET.DH2 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 6/10/2010
Sample Matrix: Sediment Date Received: 6/18/2010
Date Analyzed: 6/21/2010
Particle Size Determination
Puget Sound Estuary Program Protocol
Sample Name: SRC-2010-7-3
Lab Code: K1006356-018
Sand Fraction: Dry Weight (Grams) 10.1095
Sand Fraction: Weight Recovered (Grams) 9.9482
Sand Fraction: Percent Recovery 98.4
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <-1 ) 5.3428 23.6
Sand. Very Coarse (1.00 mm to 2.00 mm) -lto 00O 0.5447 2.41
Sand, Coarse (0.30 Oto1 O 0.6584 2.91
Sand, Medium (0.230 mm to 0.500 mm) 11020 0.8211 3.63
Sand. Fine (0.125 mm to 0.250 mm) 2030 0.8576 3.79
Sand. Very Fine (0.0625 mm to 0.125 mm) 3t040 0.9145 4.04
Silt (0.0039 mm to 0.0625 mm) 4t080 6.7700 29.9
Clay (<1 0.0039 mm) >80 6.9400 30.7
Total 22.8491 101

K1006356WET.DH2 \7/1/201C
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories
Project: USACE San Rafael Channel/16087

Sample Matrix: Sediment

Sample Name: SRC-2010-7-4

Particle Size Determination

Puget Sound Estuary Program Protocol

Service Request: K1006356
Date Collected: 6/10/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-019
Sand Fraction: Dry Weight (Grams) 7.8757
Sand Fraction: Weight Recovered (Grams) 7.7674
Sand Fraction: Percent Recovery 98.6
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <-1Q 1.1364 5.36
Sand. Very Coarse (1.00 mm to 2.00 mm) ~-1to 00O 1.4045 6.63
Sand, Coarse (0.50 O0to]l O 1.0709 5.05
Sand, Medium (0.250 mm to 0.500 mm) [to2 O 1.2167 5.74
Sand, Fine (0.125 mm to 0.250 mm) 2t030 1.1387 5.37
Sand. Very Fine (0.0623 mm to 0.125 mm) 3t040 1.2285 5.80
Silt (0.0039 mm to 0.0625 mm) 4t08 0 7.6150 359
Clay (< 0.0039 mm) >80 6.2000 29.3
Total 21.0107 99.1

K1006356WET.DH2 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SRC-2010-7-5

Service Request: K1006356
Date Collected: 6/10/2010
Date Received: 6/18/2010
Date Analyzed: 6/21/2010

Lab Code: K1006356-020
Sand Fraction: Dry Weight {Grams) 13.1517
Sand Fraction: Weight Recovered (Grams) 12.9482
Sand Fraction: Percent Recovery 98.5
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 2.4309 10.0
Sand. Very Coarse (1.00 mm to 2.00 mm) -1t0 00 1.8551 7.65
Sand, Coarse (0.50 Otol @ 1.3794 5.69
Sand, Medium (0.250 mm to 0.500 mm) [to2 O 0.9736 4.01
Sand. Fine (0.125 mm to 0.250 mm) 2t030 1.7721 7.30
Sand. Very Fine (0.0625 mm to 0.1235 mm) 3t04 0 3.6317 15.0
Silt (0.0039 mm to 0.0625 mm) 41080 6.7300 27.7
Clay (< 0.0039 mm) >80 5.3800 22.2
Total 24.1528 99.5

K1006356WET.DH2 17/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories
Project: USACE San Rafael Channel/16087

Sample Matrix: Sediment

Sample Name: SRC-2010-8-Z-Comp

Particle Size Determination

Puget Sound Estuary Program Protocol

Service Request:
Date Collected:
Date Received:
Date Analyzed:

K1006356
6/10/2010
6/23/2010
6/29/2010

Lab Code: K1006356-021
Sand Fraction: Dry Weight (Grams) 20.2363
Sand Fraction: Weight Recovered (Grams) 20.3156
Sand Fraction: Percent Recovery 100
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (»2.00 mm) <10 2.0746 7.25
Sand. Very Coarse (1.00 mm to 2.00 mm) -1t000 1.5715 5.49
Sand. Coarse (0.50 Oto1 O 1.4317 5.01
Sand, Medium (0.2350 mm to 0.300 mm) 1to20 4.0949 145
Sand, Fine (0.123 mm to 0.250 mm) 2103 ¢ 7.4645 26.1
Sand, Very Fine (0.0625 mm to 0.123 mm) 31040 3.0525 10.7
Silt (0.0039 mm to 0.0625 mm) 4108 0 5.1900 18.1
Clay (< 0.0039 mm) >80 4.4650 15.6
Total 29.3447 103

K1006356wet.dn3 \7/1/2010

51

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: Pacific EcoRisk Laboratories

Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Particle Size Determination
Puget Sound Estuary Program Protocol

Sample Name: SRC-2010-8-Z-Comp

Service Request: K 1006356
Date Collected: 6/10/2010
Date Received: 6/23/2010
Date Analyzed: 6/29/2010

Lab Code: K1006356-021DUP
Sand Fraction: Dry Weight (Grams) 20.4739
Sand Fraction: Weight Recovered (Grams) 20.5302
Sand Fraction: Percent Recovery 160
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (»2.00 mm) ' <-10 2.0003 6.96
Sand, Very Coarse (1.00 mm to 2.00 mm) -1to 00O 1.2778 4.45
Sand. Coarse (0.50 0tol1 O 1.3671 4.76
Sand, Medium (0.230 mm to 0.500 mm) 1to2 O 4.1210 14.3
Sand, Fine (0.125 mm {0 0.250 mm) 21030 7.8876 274
Sand, Very Fine (0.0625 mm to 0.125 mm) 31040 ) 3.3297 11.6
Silt (0.0039 mm to 0.0625 mm) 4t080 5.4750 19.1
Clay (< 0.0039 mm) >80 3.3350 11.6
Total 28.7935 100

K1006356wet.dn3 \7/1/2010
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Pacific EcoRisk Laboratories
Project: USACE San Rafael Channel/16087

Sample Matrix: Sediment

Sample Name: SRC-2010-8-Z-Comp

Particle Size Determination

Puget Sound Estuary Program Protocol

Service Request: K1006356
Date Collected: 6/10/2010
Date Received: 6/23/2010
Date Analyzed: 6/29/2010

Lab Code: K1006356-021TRP
Sand Fraction: Dry Weight (Grams) 23.9934
Sand Fraction: Weight Recovered (Grams) 23.7720
Sand Fraction: Percent Recovery 99.1
Dry Weight Percent of Total
Description Phi Size (Grams) Weight Recovered
Gravel (>2.00 mm) <10 2.0026 6.44
Sand, Very Coarse (1.00 mm to 2.00 mm) -1to 0O 1.6671 5.36
Sand, Coarse (0.30 Oto] © 1.6751 5.39
Sand. Medium (0.250 mm to.0.500 mm) Fto2 0O 49359 {5.9
Sand, Fine (0.123 mm to 0.250 mm) 2t030 8.7863 28.3
Sand. Very Fine (0.0625 mm to 0.125 mm) 3to4 @ 3.8555 12.4
Silt (0.0039 mm to 0.0625 mm) 4t08 O 4.5050 14.5
Clay (< 0.0039 mm) >80 3.6300 11.7
“Total 31.0575 99.9
K1006356wet.dh3 17/1/2010 Page No.

53




Metals

54




Columbia Analytical Services

- Cover Page -

INORGANIC ANALYSIS DATA PACKAGE

Client: Pacific EcoRisk Laboratories Service Request: K1006356

Project Name: USACE San Rafael Channel

Project No.: 16087
Sample Name: Lab Code:
SRC-2010-1-Comp K1006356-001
SRC-2010-1-CompD K1006356-001D
SRC-2010-1-CompS K1006356-001S
SRC-2010-2-Comp K1006356-002
SRC-2010-1-CompD K1006356-002D
SRC-2010-1-CompS K1006356-002S
SRC-2010-3-Comp K1006356-003
SRC-2010-4-Comp K1006356-004
SRC-2010-5-Comp K1006356-005
SRC-2010-6-Comp K1006356-006
SRC-2010-7-Comp K1006356-007
SRC-2010-7-Z-Comp K1006356-008
SRC-2010-1-B-Comp K1006356-009
SRC-2010-2-B-Comp K1006356-010
SRC-2010-3-B-Comp K1006356-011
SRC-2010-4-B-Comp K1006356-012
SRC-2010-5-B-Comp K1006356-013
SRC-2010-6-B-Comp K1006356-014
SRC-2010-7-B-Comp K1006356-015
SRC-2010-7-1 K1006356-016
SRC-2010-7-2 K1006356-017
SRC-2010-7-3 K1006356-018
SRC-2010-7-4 K1006356-019
SRC-2010-7-5 K1006356-020
SRC-2010-8-Z-Comp K1006356-021
SRC-2010-8-Z-CompD K1006356-021D
SRC-2010-8-Z-CompS K1006356-021S
Method Blank K1006356-MB1
Method Blank K1006356-MB2
Batch QCD K1006518-001D
Batch QCS K1006518-001S

Comments;

Approved By:
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Columbia Analytical Services

METALS
w1-
INORGANIC ANALYSIS DATA PACKAGE
Client: Pacific FcoRisk Laboratories Service Request: KI1006356
Project No.: 16087 Date Collected: 6/8/2010
Project Name: USACE San Rafael Channel Date Received: 6/18/2010
Matrix: SEDIMENT ’ Units: mg/Kg
Basis: DRY

Sample Name: SRC~2010-1-Comp Lab Code: K1006356-001
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted Analyzed Result

Arsenic 6020 0.62 0.06 5.0 06/24/10 ‘ 06/28/10 10.4
Barium 6010B 2.5 0.4 2.0 06/24/10 i 07/02/10 52.2
Beryllium 6020 0.025 0.004 5.0 06/24/10 i 06/28/10 0.566
Boron 6010B 12 0.4 2.0 06/24/10 i 07/02/10 24
Cadmium 6020 0.025 0.005 5.0 06/24/10 ! 06/28/10 0.221
Chromium 6020 0.28 0.02 5.0 06/24/10 i 06/28/10 76.6
Cobalt 6020 0.025 0.001 5.0 06/24/10 I 06/28/10 17.9
Copper 6020 0.13 0.10 5.0 06/24/10 [ 06/28/10 53.0
Lead 6020 0.062 0.007 5.0 06/24/10 l 06/28/10 23.1
Manganese 6010B 2.46 0.05 2.0 06/24/10 ! 07/02/10 733
Mercury 7471A 0.019 0.002 1.0 06/30/10 ’ 07/02/10 0.311
Nickel 6020 0.25 0.03 5.0 06/24/10 I 06/28/10 87.3
Selenium 7742 0.12 0.04 2.0 06/24/10 | 06/28/10 0.27
Silver 6020 0.025 0.010 5.0 06/24/10 l 06/25/10 0.243
Vanadium 6010B 2.5 0.5 2.0 06/24/10 l 07/02/10 69.9
Zinc 6010B 2.5 0.4 2.0 06/24/10 [ 07/02/10 123
% Solids: 44.6

Comments:

Form I - 1IN




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS
-1-
INORGANIC ANALYSIS DATA PACKAGE
Service Request: K1006356
Date Collected: 6/9/2010
Date Received: 6/18/2010

Units: mg/Kg
Basis: DRY

Form I - IN

Sample Name: SRC-2010-2-Comp Lab Code: K1006356-002
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted Analyzed Result

Arsenic 6020 0.59 0.06 5.0 06/24/10 ] 06/28/10 9.95
Barium 6010B 2.4 0.4 2.0 06/24/10 | 07/062/10 46.6
Beryllium 6020 0.024 0.004 5.0 06/24/10 ] 06/28/10 0.535
Boron 6010B 12 0.4 2.0 06/24/10 { 07/02/10 22
Cadmium 6020 0.024 0.005 5.0 06/24/10 i 06/28/10 0.189
Chromium 6020 0.24 0.02 5.0 06/24/10 ‘ 06/28/10 74.7
Cobalt 6020 0.024 0.001 5.0 06/24/10 ] 06/28/10 17.0
Copper 6020 0.12 0.10 5.0 06/24/10 ] 06/28/10 49.7
Lead 6020 0.059 0.007 5.0 06/24/10 l 06/28/10 22.1
Manganese 6010B 2.35 0.05 2.0 06/24/10 ! 07/02/10 654
Mercury 7471A 0.01% 0.002 1.0 06/30/10 ] 07/02/10 0.287
Nickel 6020 0.24 0.02 5.0 06/24/10 l 06/28/10 85.1
Selenium 7742 0.12 0.04 2.0 06/24/10 [ 06/28/10 0.35
Silver 6020 0.024 0.008 5.0 06/24/10 l 06/25/10 0.246¢
Vanadium 6010B 2.4 0.5 2.0 06/24/10 l 07/02/10 64.1
Zinc 6010B 2.4 0.4 2.0 06/24/10 l 07/02/10 112
% Solids: 46.7

Comments:




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS
“1-

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/9/2010
6/18/2010
mg/Kg

DRY

Sample Name: SRC-2010~3~-Comp Lab Code: K1006356-003
Analysis Dil. Date Date

Analvte Method MRL, MDL Facter | Extracted | Analyzed | Result
Arsenic 6020 0.58 0.06 5.0 06/24/10 l 06/28/10 9.73
Barium 6010B 2.3 0.3 2.0 06/24/10 I 07/02/10 47.3
Beryllium 6020 0.023 0.003 5.0 06/24/10 } 06/28/10 0.503
Boron 6010B 11 0.3 2.0 06/24/10 } 07/02/10 24
Cadmium 6020 0.023 0.005 5.0 06/24/10 ] 06/28/10 0.184
Chromiun 6020 0.23 0.02 5.0 06/24/1c { 06/28/10 71.9
Cobalt 6020 0.023 0.001 5.0 06/24/10 [ 06/28/10 16.1
Copper 6020 0.12 0.08 5.0 06/24/10 [ 06/28/10 46.6
Lead 6020 0.058 0.007 5.0 06/24/10 l 06/28/10 21.8
Manganese 6010B 2.29 0.05 2.0 06/24/10 ! 07/02/10 619
Mercury 7471A 0.020 0.002 1.0 06/30/10 l 07/02/10 0.306
Nickel 6020 0.23 0.02 5.0 06/24/10 l 06/28/10 79.7
Selenium 7742 0.11 0.03 2.0 06/24/10 ! 06/28/10 0.27
Silver 6020 0.023 0.00% 5.0 06/24/10 ‘ 06/25/10 0.246
Vanadium 6010B 2.3 0.5 2.0 06/24/10 I 07/02/10 66.7
Zinc 6010B 2.3 0.3 2.0 06/24/10 [ 07/02/10 122
% Solids: 48.3
Comments:

Form I - IN
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Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS
1.

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/11/2010
6/18/2010
mg/Kg

DRY

K1006356-004

Sample Name: SRC-2010-4~Comp Lab Code:
Analysis Dil. Date Date
Analyte Method MRIL MDL Factor | Extracted Analyzed Result c

Arsenic 6020 0.59 0.06 5.0 06/24/10 | 06/28/10 9.97
Barium 6010B 2.3 0.4 2.0 06/24/10 I 07/02/10 49.6
Beryllium 6020 0.024 0.004 5.0 06/24/10 I 06/28/10 0.543
Boron 6010B 12 0.4 2.0 06/24/10 [ 07/02/10 25
Cadmium 6020 0.024 0.005 5.0 06/24/10 ! 06/28/10 g.182
Chromium 6020 0.24 ¢.02 5.0 06/24/10 i 06/28/10 75.0
Cobalt 6020 0.024 0.001 5.0 06/24/10 I 06/28/10 16.3
Copper 6020 0.12 0.09 5.0 06/24/10 | 06/28/10 51.3
Lead 6020 0.059 0.007 5.0 06/24/10 I 06/28/10 24.7
Manganese 6010B 2.34 0.05 2.0 06/24/10 E 07/02/10 659
Mercury 7471A 0.020 0.002 1.0 06/30/10 [ 07/02/10 0.309
Nickel 6020 0.24 0.02 5.0 06/24/10 ! 06/28/10 83.9
Selenium 7742 0.12 0.04 2.0 06/24/10 l 06/28/10 0.36
Silver 6020 0.023 0.0089 5.0 06/24/10 | 06/25/10 0.263
Vanadium 6010B 2.3 0.5 2.0 06/24/10 I 07/02/10 71.0
Zinc 6010B 2.3 0.4 2.0 06/24/10 [ 07/02/10 142
% Solids: 47.2

Comments:

Form I -~ IN
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Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS
-1-
INORGANIC ANALYSIS DATA PACKAGE
Service Request: KI1006356
Date Collected: 6/8/2010
Date Received: 6/18/2010

Units: mg/Kg
Basis: DRY

Sample Name: SRC-2010-5-Coup Lab Code: K1006356-005
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted Analyzed Result
Arsenic 6020 0.63 0.06 5.0 | 06/24/10 | 06/28/10 10.5
Barium 6010B 2.5 0.4 2.0 06/24/10 I 07/02/10 48.1
Beryllium 6020 0.025 0.004 5.0 06/24/10 l 06/28/10 0.626
Boron 6010B 12 0.4 2.0 06/24/10 } 07/02/10 25
Cadmium 6020 0.025 0.005 5.0 06/24/10 i 06/28/10 0.203
Chromium 6020 0.25 0.02 5.0 06/24/10 % 06/28/10 81.1
Cobalt 6020 0.025 0.001 5.0 06/24/10 [ 06/28/10 17.8
Copper 6020 0.13 0.10 5.0 06/24/10 [ 06/28/10 60.0
Lead 6020 0.062 0.007 5.0 06/24/10 [ 06/28/10 27.9
Manganese 6010B 2.49 0.05 2.0 06/24/10 g 07/02/10 598
Mercury 7471A 0.019 0.002 1.0 06/30/10 l 07/02/10 0.395
Nickel 6020 0.25 0.03 5.0 06/24/10 ] 06/28/10 89.9
Selenium 7742 0.13 0.04 2.0 06/24/10 l 06/28/10 0.39
Silver 6020 0.025 0.010 5.0 06/24/10 I 06/25/10 0.285
Vanadium 6010B 2.5 0.5 2.0 06/24/10 ’ 07/02/10 €8.8
Zinc 6010B 2.5 0.4 2.0 06/24/10 1 07/02/10 158
% Solids: 44.2
Comments:
Form I - IN




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS
-1-

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/9/2010
6/18/2010
mg/Kg

DRY

For%11 - IN

Sample Name: SRC-2010-6-Comp Lab Code: K1006356-006
Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted | Analyzed | Result
Arsenic 6020 0.68 0.07 5.0 06/24/10 l 06/28/10 11.0
Barium 6010B 2.7 0.4 2.0 06/24/10 ! 07/02/10 51.5
Beryllium 6020 0.027 0.004 5.0 06/24/10 I 06/28/10 0.643
Boron 6010B 13 0.4 2.0 06/24/10 i 07/02/10 28
Cadmiun 6020 0.027 0.005 5.0 06/24/10 1 06/28/10 0.236
Chromium 6020 0.27 0.02 5.0 06/24/10 ‘ 06/28/10 84.8
Cobalt 6020 0.027 0.001 5.0 06/24/10 i 06/28/10 17.6
Copper 6020 0.14 0.11 5.0 06/24/10 ’ 06/28/10 76.4
Lead 6020 0.068 0.008 5.0 06/24/10 | 06/28/10 38.1
Manganese 6010B 2.69 0.05 2.0 06/24/10 ! 07/02/10 506
Mercury 7471A 0.019 0.002 1.0 06/30/10 I 07/02/10 0.356
Nickel 6020 0.27 0.03 5.0 06/24/10 l 06/28/10 83.5
Seleniunm 7742 0.14 0.04 2.0 06/24/10 l 06/28/10 0.30
Silver 6020 0.027 0.011 5.0 06/24/10 l 06/25/10 0.338
Vanadium 6010B 2.7 0.5 2.0 06/24/10 ] 07/02/10 73.2
Zinc 6010B 2.7 0.4 2.0 06/24/10 I 07/02/10 185
% Solids: 40.9
Comments:




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS
“l-

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/10/2010
6/18/2010
mg/Kg

DRY

Form I - 1IN
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Sampls Name: SRC~2010~-7-Comp Lab Code: K1006356-007
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted | Analyzed | Result C

Arsenic 6020 0.66 0.07 5.0 06/24/10 ’ 06/28/10 10.9
Barium 6010B 2.7 0.4 2.0 06/24/10 l 07/02/10 65.4
Beryllium 6020 0.026 0.004 5.0 06/24/10 i 06/28/10 0.653
Boron 6010B 13 0.4 2.0 06/24/10 E 07/02/10 33
Cadmium 6020 0.026 0.005 5.0 06/24/10 ! 06/28/10 0.4417
Chromium 6020 C.27 0.02 5.0 06/24/10 i 06/28/10 81.1
Cobalt 6020 0.026 0.001 5.0 06/24/10 l 06/28/10 17.0
Copper 6020 0.13 0.11 5.0 06/24/10 [ 06/28/10 104.0
Lead 6020 0.066 0.008 5.0 06/24/10 [ 06/28/10 78.3
Manganese 6010B 2.65 0.05 2.0 06/24/10 I 07/02/10 382
Mercury 7471A 0.020 0.002 1.0 06/30/10 | 07/02/10 0.461
Nickel 6020 0.27 0.03 5.0 06/24/10 l 06/28/10 101
Selenium 7742 0.13 0.04 2.0 06/24/10 l 06/28/10 0.45
Silver 6020 0.026 0.011 5.0 06/24/10 i 06/25/10 0.358
Vanadium 6010B 2.7 0.5 2.0 06/24/10 l 07/02/10 64.0
Zinc 6010B 2.7 0.4 2.0 06/24/10 l 07/02/10 248
% Solids: 42.0

Comments:




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS
-1- :

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/10/2010
6/18/2010
mg/Kg

DRY

Form I - IN
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Sample Name: SRC-2010-7-Z~Comp Lab Code: K1006356-008
Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted | Analyzed | Result C
Arsenic 6020 0.58 0.06 5.0 06/24/10 ] 06/28/10 11.9
Barium 6010B 2.3 0.3 2.0 06/24/10 | 07/02/10 64.7
Beryllium 6020 0.023 0.003 5.0 06/24/10 | 06/28/10 0.704
Boron 6010B 12 0.3 2.0 06/24/10 07/02/10 27
Cadmium 6020 0.023 0.005 5.0 | 06/24/10 | 06/28/10 0.505
Chromium 6020 0.23 0.02 5.0 06/24/10 ‘ 06/28/10 101
Cobalt 6020 0.023 0.001 5.0 06/24/10 I 06/28/10 17.7
Copper 6020 0.12 0.09 5.0 06/24/10 [ 06/28/10 108.0
Lead 6020 0.058 0.007 5.0 06/24/10 ! 06/28/10 138
Manganese 6010B 2.31 0.05 2.0 06/24/10 ] 07/02/10 382
Mercury T471A 0.018 0.002 1.0 06/30/10 I 07/02/10 0.728
Nickel 6020 0.23 0.02 5.0 06/24/10 [ 06/28/10 110
Selenium 7742 0.12 0.04 2.0 06/24/10 [ 06/28/10 0.22
Silver 6020 0.023 0.009 5.0 06/24/10 ] 06/25/10 0.490
Vanadium 6010B 2.3 0.5 2.0 06/24/10 ‘ 07/02/10 66.2
Zinc 6010B 2.3 0.3 2.0 06/24/10 [ 07/02/10 227
% Solids: 47.5
Comments:




Columbia Analytical Services

Client:
Project No.:
Project Name:

Matrix:

Pacific EccRisk Laboratories

16087

USACE
SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS

“1-

Date Collected:

San Rafael Channel

Units:

Basis:

Service Request:

Date Received:

K1006356
6/8/2010
6/18/2010
mg/Kg

DRY

Sample Name: SRC-2010-1~-B-Comp Lab Code: K1006356~009
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted Analyzed Result
Arsenic 6020 0.55 0.06 5.0 06/24/10 | 06/28/10 11.1
Barium 6010B 2.2 0.3 2.0 06/24/10 l 07/02/10 58.0
Boron 6010B 11 0.3 2.0 06/24/10 ] 07/02/10 25
Cadmium 6020 0.022 0.004 5.0 06/24/10 l 06/28/10 0.270
Chromium 6020 0.22 0.02 5.0 06/24/10 ‘ 06/28/10 78.1
Copper 6020 0.11 .03 5.0 06/24/10 I 06/28/10 54.3
Lead 6020 0.055 0.007 5.0 06/24/10 l 06/28/10 26.3
Manganese 6010B 2.18 0.04 2.0 06/24/10 | 07/02/10 831
Mercury 7471a 0.018 0.002 1.0 06/30/10 l 07/02/10 0.362
Nickel 6020 0.22 0.02 5.0 06/24/10 ! 06/28/10 80.2
Selenium 7742 0.11 0.03 2.0 06/24/10 ! 06/28/10 0.23
Silver 6020 0.022 0.008 5.0 06/24/10 | 06/25/10 0.308
Vanadium 6010B 2.2 0.4 2.0 06/24/10 | 07/02/10 71.0
Zinc 6010B 2.2 0.3 2.0 06/24/10 l 07/02/10 126
% Solids: 50.4
Comments:

Form I - IN




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS
-1-

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/9/2010
6/18/2010
mg/Kg

DRY

Sample Name: SRC-2010-2-B~Comp Lab Code: K1006356-010
Analysis il. Date Date
Analyte Method MRL MDL Factor | Extracted | Analyzed | Result
Arsenic 6020 0.54 0.05 5.0 06/24/10 l 06/28/10 12.0
Barium 6010B 2.2 0.3 2.0 06/24/10 ] 07/02/10 50.4
Boron 6010B 11 0.3 2.0 | 06/24/10 | 07/02/10 24
Cadmium 6020 0.022 0.004 5.0 06/24/10 l 06/28/10 0.270
Chromium 6020 0.22 0.02 5.0 06/24/10 l 06/28/10 80.0
Copper 6020 0.11 0.0¢9 5.0 06/24/10 i 06/28/10 57.585
Lead 6020 0.054 0.007 5.0 06/24/10 [ 06/28/10 29.1
Manganese 6010B 2.16 0.04 2.0 06/24/10 ! 07/02/10 773
Mercury 7471A 0.019 0.002 1.0 06/30/10 ] 07/02/10 0.383
Nickel 6020 0.22 0.02 5.0 06/24/10 I 06/28/10 89.8
Selenium 7742 0.11 0.03 2.0 06/24/10 l 06/28/10 0.38
Silver 6020 0.022 0.009 5.0 06/24/10 l 06/25/10 0.329
Vanadium 6010B 2.2 0.4 2.0 06/24/10 l 07/02/10 70.9
Zinc 6010EB 2.2 0.3 2.0 | 06/24/10 | 07/02/10 129
% Solids: 50.8
Comments:

Form I - IN
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Columbia Analytical Services

Client:
Project No.:
Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

INORGANIC ANALYSIS DATA PACKAGE

METALS

-1

Date Collected:

USACE San Rafael Channel

SEDIMENT

Units:

Basgis:

Service Request:

Date Received:

K1006356
6/9/2010
6/18/2010
mg/Kg

DRY

Sample Name: SRC-2010~3~B~-Comp Lab Code: K1006356-011
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted | Analyzed | Result
Arsenic 6020 0.56 0.06 5.0 06/24/10 [ 06/28/10 11.3
Barium 6010B 2.3 0.3 2.0 06/24/10 ! 07/02/10 54.4
Boron 6010B 11 0.3 2.0 06/24/10 l 07/02/10 26
Cadmium 6020 0.022 0.004 5.0 06/24/10 i 06/28/10 0.253
Chromium 6020 0.23 0.02 5.0 06/24/10 E 06/28/10 76.2
Copper 6020 0.11 06.08 5.0 06/24/10 [ 06/28/10 53.4
Lead 6020 0.056 0.007 5.0 06/24/10 | 06/28/10 27.5
Manganese 60108 2.26 0.05 2.0 06/24/10 [ 07/02/10 763
Mercury 7471A 0.018 0.002 1.0 06/30/10 l 07/02/10 0.359
Nickel 6020 0.23 0.02 5.0 06/24/10 ! 06/28/10 B6.6
Selenium 7742 0.11 0.03 2.0 06/24/10 l 06/28/10 0.38
Silver 6020 0.023 0.009 5.0 06/24/10 l 06/25/10 0.332
Vanadium 6010B 2.3 0.5 2.0 06/24/10 ] 07/02/10 76.3
Zinc 6010B 2.3 0.3 2.0 06/24/10 I 07/02/10 140
% Solids: 49.2

Comments:

Form I =~ 1IN
66




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

INORGANIC ANALYSIS DATA PACKAGE

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS

-1-

Service Request:

Date Collected:

Units:

Basis:

Date Received:

K1006356
06/11/10
06/18/10
mg/Kg
DRY

K1006356-012

Sample Name:  SRC-2010-4-B-Comp: © Lab Code:
——
a2
Analysis Dil. Date Date
Analyte Method MRL MDL, Factor | Extracted Analyzed Result
Arsenic 6020 0.53 0.05 5.0 06/24/10 ] 06/28/10 11.0
Barium 6010B 2.1 0.3 2.0 06/24/10 ] 07/02/10 45.6
Boron 6010B i 0.3 2.0 06/24/10 l 07/02/10 26
Cadmiunm 6020 0.021 0.004 5.0 06/24/10 f 06/28/10 0.212
Chromium 6020 0.21 0.02 5.0 06/24/10 l 06/28/10 75.4
Copper 6020 0.11 0.09 5.0 06/24/10 I 06/28/10 54.7
Lead 6020 0.053 0.006 5.0 06/24/10 i 06/28/10 29.1
Manganese 6010B 2.14 0.04 2.0 06/24/10 l 07/02/10 653
Mercury 7471A 0.018 0.002 1.0 06/30/10 [ 07/02/10 0.366
Nickel 6020 0.21 0.02 5.0 06/24/10 ! 06/28/10 84.0
Selenium 7742 0.11 0.03 2.0 06/24/10 | 06/28/10 0.31
Silver 6020 0.021 0.009 5.0 06/24/10 l 06/25/10 0.335
Vanadium 6010B 2.1 0.4 2.0 06/24/10 ] 07/02/10 68.1
Zinc 6010B 2.1 0.3 2.0 06/24/10 i 07/02/10 134
% Solids: 51.
Comments:
Form I - IN
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Columbia Analytical Services

Client:
Project No.:
Project Name:

Matrix:

INORGANIC ANALYSIS DATA PACKAGE

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS

-1-

Service Request:

Date Collected:

Units:

Basis:

Date Received:

K1006356
6/8/2010
6/18/2010
mg/Kg

DRY

Sample Name: SRC-201%y5~B~Comp Lab Code: K1006356-013
. >
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted Analyzed Result

Arsenic 6020 0.57 0.06 5.0 06/24/10 [ 06/28/10 12.3
Barium 6010B 2.2 0.3 2.0 06/24/10 i 07/02/10 48.1
Boron 6010B 1 0.3 2.0 06/24/10 i 07/02/10 26
Cadmium 6020 0.023 0.005 5.0 06/24/10 I 06/28/10 0.272
Chromium 6020 0.23 0.02 5.0 06/24/10 | 06/28/10 84.9
Copper €020 0.11 0.0% 5.0 g6/24/10 i 06/28/10 €2.4
Lead 6020 0.057 0.007 5.0 06/24/10 l 06/28/10 42.1
Manganese 6010B 2.24 0.05 2.0 06/24/10 [ 07/02/10 510
Mercury T471A 0.01¢ 0.002 1.0 06/30/10 [ 07/02/10 0.424
Nickel 6020 0.23 0.02 5.0 06/24/10 ! 06/28/10 80.8
Selenium 7742 0.11 0.03 2.0 06/24/10 I 06/28/10 0.23
Silver 6020 0.022 0.00¢ 5.0 06/24/10 | 06/25/10 0.423
Vanadium 6010B 2.2 0.4 2.0 06/24/10 l 07/02/10 71.0
Zinc 6010B 2.2 0.3 2.0 06/24/10 [ 07/02/10 154
% Solids: 48.1

Comments:

Form I - IN




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METALS
-1-

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/9/2010
6/18/2010
mng/Kg

DRY

Comments:

Form I - IN

Sample Name: SRC-2010-6~B-Comp Lab Code: K1006356-014
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted | Analyzed | Result
Arsenic 6020 0.60 0.06 5.0 06/24/10 l 06/28/10 12.6
Barium 6010B 2.4 0.4 2.0 06/24/10 ! 07/02/10 51.1
Boron 6010B 12 0.4 2.0 06/24/10 [ 07/02/10 27
Cadmium 6020 0.024 0.005 5.0 06/24/10 ; 06/28/10 0.310
Chromium 6020 0.24 0.02 5.0 06/24/10 é 06/28/10 86.2
Copper 6020 .12 .10 5.0 06/24/10 i 06/28/10 72.5
Lead 6020 0.060 0.007 5.0 06/24/10 l 06/28/10 55.6
Manganese 6010B 2.41 0.05 2,0 06/24/10 [ 07/02/10 489
Mercury 7471A 0.019 0.002 1.0 06/30/10 l 07/02/10 0.525
Nickel 6020 0.24 0.02 5.0 06/24/10 ! 06/28/10 92.8
Selenium 7742 0.12 10.04 2.0 06/24/10 ] 06/28/10 0.20
Silver 6020 0.024 0.010 5.0 06/24/10 | 06/25/10 0.518
Vanadium 6010B 2.4 0.5 2.0 06/24/10 | 07/02/10 71.2
Zinc 6010B 2.4 0.4 2.0 06/24/10 i 07/02/10 169
% Solids: 45.6




Columbia Analytical Services

Client:
Project No.:
Project Name:

Matrix:

INORGANIC ANALYSIS DATA PACKAGE

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS

“1-

Service Request:

Date Collected:

Units:

Basis:

Date Received:

K1006356
6/10/2010
6/18/2010
mg/Kg

DRY

S8ample Name: SRC~-2010-7-B~Comp lab Code: K1006356~015
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted Analyzed Result led

Arsenic 6020 0.52 0.05 5.0 06/24/10 ’ 06/28/10 12.4
Barium 6010B 2.1 0.3 2.0 06/24/10 l 07/02/10 81.7
Boron 6010B 11 0.3 2.0 06/24/10 ] 07/02/10 21
Cadmium 6020 0.021 0.004 5.0 06/24/10 I 06/28/10 0.438
Chromium 6020 0.21 0.02 5.0 06/24/10 ‘ 06/28/10 202
Copper 6020 .10 G.08 5.0 06/24/10 | 06/28/10 65.3
Lead 6020 0.052 0.006 5.0 06/24/10 | 06/28/10 71.5
Manganese 6010B 2.10 0.04 2.0 06/24/10 ‘ 07/02/10 501
Mercury 7471A 0.020 0.002 1.0 06/30/10 I 07/02/10 0.652
Nickel 6020 0.21 0.02 5.0 06/24/10 ; 06/28/10 214
Selenium 7742 0.11 0.03 2.0 | 06/24/10 | 06/28/10 0.23
Silver 6020 0.021 0.008 5.0 06/24/10 l 06/25/10 0.358
Vanadium 6010B 2.1 0.4 2.0 06/24/10 | 07/02/10 69.7
Zinc 6010B 2.1 0.3 2.0 06/24/10 l 07/02/10 155
% Solids: 53.0
Comments:

For?cg - IN




Columbia Analytical Services

Client:
Project No.:
Project Name:

Matrix:

INORGANIC ANALYSIS DATA PACKAGE

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS
-1-

Service Regquest:
Date Collected:

Date Received:

Units:

Basis:

K1006356
6/10/2010
6/18/2010
mg/Kg

DRY

Sample Name: SRC-2010-7-1 Lab Code: K1006356-016
Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted | Analyzed | Result
Arsenic 6020 0.71 0.07 5.0 06/24/10 | 06/28/10 9.14
Barium 6010B 2.9 0.4 2.0 06/24/10 l 07/02/10 48.8
Beryllium 6020 0.028 0.004 5.0 06/24/10 l 06/28/10 0.638
Boron 6010B 14 0.4 2.0 06/24/10 l 07/02/10 33
Cadmium 6020 0.028 0.006 5.0 06/24/10 { 06/28/10 0.191
Chromium 6020 0.25 ¢.02 5.0 06/24/10 i 06/28/10 80.6
Cobalt 6020 ¢.028 0.001 5.0 06/24/10 | 06/28/10 16.5
Copper €020 0.14 .11 5.0 06/24/10 I 06/28/10 88.2
Lead 6020 0.071 0.009 5.0 06/24/10 l 06/28/10 33.3
Manganese 6010B 2.85 0.06 2.0 06/24/10 ! 07/02/10 444
Mercury 7471A 0.020 0.002 1.0 06/30/10 ] 07/02/10 0.359
Nickel 6020 0.29 0.03 5.0 06/24/10 ] 06/28/10 88.6
Selenium 7742 0.14 0.04 2.0 06/24/10 l 06/28/10 C.40
Silver 6020 0.028 0.011 5.0 06/24/10 l 06/25/10 0.268
Vanadium 6010B 2.9 0.6 2.0 06/24/10 I 07/02/10 70.7
Zinc 6010B 2.9 0.4 2.0 06/24/10 l 07/02/10 207
% Seolids: 38.0

Comments:

Form I - IN
71




Columbia Analytical Services

METALS

-1-
INORGANIC ANALYSIS DATA PACKAGE

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project No.: 16087 Date Collected: 6/10/2010
Project Name: USACE San Rafael Channel Date Received: 6/18/2010
Matrix: SEDIMENT Units: mg/Kg
Basis: DRY

Form I - IN
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‘Sample Name: SRC~2010-7-2 Lab Code: K1006356-017
Analysis pil. Date Date

Analyte Mathod MRL MDL Factor | Extracted Analyzed Result
Arsenic 6020 0.67 0.07 5.0 06/24/10 ‘ 06/28/10 11.5
Barium 6010B 2.6 0.4 2.0 06/24/10 ! 07/02/10 54.1
Beryllium 6020 0.027 0.004 5.0 06/24/10 ! 06/28/10 0.739
Boron 6010B 13 0.4 2.0 06/24/10 I 07/02/10 28
Cadmium 6020 0.027 0.005 5.0 06/24/10 ! 06/28/10 0.278
Chromium 6020 0.27 0.02 5.0 06/24/10 l 06/28/10 89.9
Cobalt 6020 0.027 0.001 5.0 06/24/10 l 06/28/10 17.7
Copper 6020 0.13 0.11 5.0 06/24/10 l 06/28/10 88.3
Lead 6020 0.067 0.008 5.0 06/24/10 ] 06/28/10 57.7
Manganese 6010B 2.64 0.05 2.0 06/24/10 I 07/02/10 496
Mercury 7471A 0.019 0.002 1.0 06/30/10 | 07/02/10 0.534
Nickel 6020 0.27 0.03 5.0 06/24/10 I 06/28/10 98.7
Selenium 7742 0.13 0.04 2.0 06/24/10 [ 06/28/10 0.33
Silver 6020 0.026 0.011 5.0 06/24/10 i 06/25/10 0.392
Vanadium 6010B 2.6 0.5 2.0 06/24/10 i 07/02/10 74.5
Zinc 6010B 2.6 0.4 2.0 06/24/10 ! 07/02/10 210
% Solids: 41.7
Comments:




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific FcoRisk Laboratories

16087

METALS
-1-

INORGANIC ANALYSIS DATA PACKAGE

USACE San Rafael Channel

SEDIMENT

Service Request: K1006356
Date Collected: 6/10/2010
Date Received: 6/18/2010
Units: mg/Kg
Basis: DRY

Sample Name: 8RC~2010~-7-3 Lak Code: K1006356-018
Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted Analyzed Result
Arsenic 6020 0.67 0.07 5.0 06/24/10 [ 06/28/10 10.5
Barium 6010B 2.7 0.4 2.0 06/24/10 ! 07/02/10 56.3
Beryllium 6020 0.027 0.004 5.0 06/24/10 [ 06/28/10 0.651
Boren 6010B 13 0.4 2.0 06/24/10 l 07/02/10 30
Cadmium 6020 0.027 0.005 5.0 06/24/10 i 06/28/10 0.295
Chromium 6020 0.27 0.02 5.0 0e/24/10 i 06/28/10 B86.3
Ccbalt 6020 0.027 0.001 5.0 06/24/10 I 06/28/10 16.6
Copper 6020 0.13 0.11 5.0 06/24/10 l 06/28/10 101.0
Lead 6020 0.067 0.008 5.0 06/24/10 l 06/28/10 49.6
Manganese 6010B 2.66 0.05 2.0 06/24/10 ! 07/02/10 463
Mercury 7471A 0.019 0.002 1.0 06/30/10 | 07/02/10 0.412
Nickel 6020 0.27 0.03 5.0 06/24/10 |'06/28/10 85.8
Selenium 7742 0.14 0.04 2.0 06/24/10 l 06/28/10 0.24
Silver 6020 0.027 0.011 5.0 06/24/10 i 06/25/10 0.346
Vanadium 6010B 2.7 0.5 2.0 06/24/10 l 07/02/10 71.5
Zinc 6010B 2.7 0.4 2.0 06/24/10 I 07/02/10 227
% Solids: 41.3
Comments:

Form I - IN
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Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

INORGANIC ANALYSIS DATA PACKAGE

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS
-1-

Service Request:
Date Collected:
Date Received:

Units:

K1006356
6/10/2010
6/18/2010

mg/Kg

Basis:

DRY

Form I -~ IN

Sample Name: SRC-2010~7-4 Lab Code: K1006356-01%
Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted | Analyzed | Result C
Arsenic 6020 0.69 0.07 5.0 06/24/10 { 06/28/10 11.6
Barium 6010B 2.8 0.4 2.0 06/24/10 i 07/02/10 62.5
Beryllium 6020 0.028 0.004 5.0 06/24/10 l 06/28/10 0.767
Boron 6010B 14 0.4 2.0 06/24/10 l 07/02/10 38
Cadmium 6020 0.028 0.006 5.0 06/24/10 i 06/28/10 0.517
Chromium 6020 0.28 .02 5.0 06/24/10 i 06/28/10 97.0
Cobalt 6020 0.028 0.001 5.0 06/24/10 ] 06/28/10 17.8
Cepper 6020 0.14 0.11 5.0 06/24/10 I 06/28/10 128.0
Lead 6020 0.069 0.008 5.0 06/24/10 l 06/28/10 91.3
Manganese 6010B 2.76 0.06 2.0 06/24/10 ! 07/02/10 364
Mercury 7471A 0.019 0.002 1.0 06/30/10 [ 07/02/10 0.438
Nickel 6020 0.28 0.03 5.0 06/24/10 ! 06/28/10 109
Selenium 7742 0.14 0.04 2.0 06/24/10 ] 06/28/10 0.18
Silver 6020 0.028 0.011 5.0 06/24/10 i 06/25/10 0.332
Vanadium 6010B 2.8 0.6 2.0 06/24/10 l 07/02/10 64.4
Zinc 6010B 2.8 0.4 2.0 06/24/10 l 07/02/10 272
% Solids: 35.8
Comments:




Columbia Analytical Services

Client:
Project No.:
Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS

-
INORGANIC ANALYSIS DATA PACKAGE
Service Request:
Date Collected:

Date Received:
Units:

Basisg:

K1006356
6/10/2010
6/18/2010
mg/Kg

DRY

Sample Name: SRC-2010-7-5 Lab Code: K1006356-020
Analysis Dil. Date Date
Analyte Method MRL MDL Factor | Extracted Analyzed Result c

Arsenic 6020 0.63 0.086 5.0 | 06/24/10 | 06/28/10 11.5
Barium 6010B 2.5 0.4 2.0 | 06/24/10 ! 07/02/10 80.4
Beryllium 6020 0.025 0.004 5.0 | 06/24/10 ] 06/28/10 0.741
Boron 6010B 13 0.4 2.0 | 06/24/10 | 07/02/10 47
Cadmium 6020 0.025 0.005 5.0 | 06/24/10 | 06/28/10 0.726
Chromium 6020 0.25 0.62 5.0 | 06/24/10 | 06/28/10 101
Cobalt 6020 0.025 0.001 5.0 | 06/24/10 | 06/28/10 17.2
Coppex 6020 0.13 0.10 5.0 | 06/24/10 [ 06/28/10 95.7
Lead 6020 0.063 0.008 5.0 | 06/24/10 | 06/28/10 162
Manganaese 6010B 2.51 0.05 2.0 | 06/24/10 ; 07/02/10 347
Mercury 7471A 0.019 0.002 1.0 | 06/30/10 l 07/02/10 0.541
Nickel 6020 0.25 0.03 5.0 | 06/24/10 ] 06/28/10 119
Seleénium 7742 0.13 0.04 2.0 | 06/24/10 ] 06/28/10 0.31
Silver 6020 0.025 0.010 5.0 | 06/24/10 | 06/25/10 0.419
Vanadium 6010B 2.5 0.5 2.0 | 06/24/10 | 07/02/10 58.1
Zinc 6010B 2.5 0.4 2.0 | 06/24/10 | 07/02/10 298
% Solids: 43.8

Comments:

Form I - IN




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

INORGANIC ANALYSIS DATA PACKAGE

METAILS
-1-

Date Collected:

Units:

Basis:

Service Request:

Date Received:

K1006356
6/10/2010
6/23/2010
mg/Kg

DRY

Sample Name: SRC-2010-8-Z~Comp Lab Code: K1006356-021
Analysis Dil. Date Date
Analyte Method MRL, MDL Factor | Extracted | Analyzed | Result

Arsenic 6020 0.63 0.06 5.0 06/25/10 I 06/28/10 12.1
Barium 6010B 2.5 0.4 2.0 06/25/10 ! 07/02/10 98.9
Beryllium 6020 0.025 0.004 5.0 06/25/10 I 06/28/10 0.721
Boron 6010B 13 0.4 2.0 06/25/10 l 07/02/10 40
Cadmium 6020 0.025 0.005 5.0 06/25/10 [ 06/28/10 0.845
Chromium 6020 .25 0.02 5.0 G6/25/10 i 06/28/1C 106
Cobalt 6020 0.025 0.001 5.0 06/25/10 | 06/28/10 17.6
Copper 6020 0.13 0.10 5.0 06/25/10 | 06/28/10 107.0
Lead 6020 0.063 0.008 5.0 06/25/10 l 06/28/10 200
Manganese 6010R 2.51 0.05 2.0 06/25/10 } 07/02/10 372
Mercury 7471A 0.019 0.002 1.0 06/30/10 I 07/02/10 0.503
Nickel 6020 0.25 0.03 5.0 06/25/10 l 06/28/10 127
Selenium 7742 0.13 0.04 2.0 06/25/10 [ 06/28/10 0.29
Silver 6020 0.025 0.010 5.0 06/25/10 i 06/25/10 0.425
Vanadium 6010B 2.5 0.5 2.0 06/25/10 | 07/02/10 63.6
Zinc 6010B 2.5 0.4 2.0 06/25/10 | 07/02/10 323
% Solids: 44.0

Comments:

Form I - IN

76




Columbia Analytical Services

METALS

-1-
INORGANIC ANALYSIS DATA PACKAGE

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project WNo.: 16087 Date Collected:
Project Name: USACE San Rafael Channel Date Received:
Matrix: .4  SEDIMENT Units: mg/Kg
‘ Basgis: DRY

;Gample Wame:

Method Blankil Lab Cods: K1006356-MB1
Analysis Dil. Date Date

Analyte Method MRL MDL Factor | Extracted Analyzed Result (o]
Arsenic 6020 0.50 0.05 5.0 06/24/10 | 06/28/10 0.05{ U
Barium 6010B 2.0 0.3 2.0 06/24/10 | 07/02/10 0.3] U
Beryllium 6020 0.020 0.003 5.0 06/24/10 I 06/28/10 0.003]| U
Boron 6010B 10 0.3 2.0 06/24/10 l 07/02/10 0.3} U
Cadmium 6020 0.020 0.004 5.0 06/24/10 } 06/28/10 0.004} U
Chromium 6020 .20 6.02 5.0 06/24/10 l 06/28/10 ¢c.c8; J
Cobalt 6020 0.020 0.001 5.0 06/24/10 I 06/28/10 0.002| J
Copper 6020 0.10 0.08 5.0 06/24/10 I 06/28/10 0.08; U
Lead 6020 0.050 0.006 5.0 06/24/10 I 06/28/10 0.006| U
Manganese 60108 2.00 0.04 2.0 06/24/10 ! 07/02/10 0.19{ J
Mercury 7471A 0.020 0.002 1.0 06/30/10 i 07/02/10 0.002| U
Nickel 6020 0.20 0.02 5.0 06/24/10 | 06/28/10 0.03{ J
Selenium 7742 0.10 0.03 2.0 06/24/10 l 06/28/10 0.03| U
Silver 6020 0.020 0.008 5.0 06/24/10 i 06/25/10 0.008; U
Vanadium 6010B 2.0 0.4 2.0 06/24/10 l 07/02/10 0.4] U
Zinc 6010B 2.0 0.3 2.0 06/24/10 l 07/02/10 0.3 U
% Solids: 100.0
Comments:

Form_I - IN
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Columbia Analytical Services

METALS

-1-
INORGANIC ANALYSIS DATA PACKAGE

Client: Pacific EcoRisk Laboratories Service Request: K1006356

Project No.: 16087 Date Collected:

Project Name: USACE San Rafael Channel Date Received:

Matrix: SEDIMENT Units: mg/Kg
Basis: DRY

Sample Name: Method Blankz2 Lak Cede: K1006356-MB2
Analysis Dil. Date Date

Analyte Method MRL: MDL Factor | Extracted | Analyzed | Result o]
Arsenic 6020 0.50 0.05 5.0 06/25/10 I 06/28/10 0.05( U
Barium 6010B 2.0 0.3 2.0 06/25/10 ] 07/02/10 0.3 U
Beryllium 6020 0.020 0.003 5.0 06/25/10 l 06/28/10 0.003} U
Boron 60108 10 0.3 2.0 06/25/10 } 07/02/10 0.3{ U
Cadmium 6020 0.020 6.004 5.0 06/25/10 l 06/28/10 0.004} U
Chromium 6020 0.20 0.02 5.0 06/25/10 l 06/28/10 0.07) J
Cobalt 6020 0.020 0.001 5.0 06/25/10 | 06/28/10 0.001} J
Copper 6020 0.10 0.08 5.0 06/25/10 l 06/28/10 0.08{ U
Lead 6020 0.050 0.006 5.0 06/25/10 l 06/28/10 0.006] U
Manganese 6010B 2.00 0.04 2.0 06/25/10 ! 07/02/10 0.04] U
Mercury 7471A 0.020 0.002 1.0 06/30/10 I 07/02/10 0.002| U
Nickel 6020 0.20 0.02 5.0 06/25/10 ! 06/28/10 0.03|( J
Selenium 7742 0.10 0.03 2.0 06/25/10 I 06/28/10 0.03| U
Silver 6020 0.020 0.008 5.0 06/25/10 l 06/25/10 0.008| U
Vanadium 6010B 2.0 0.4 2.0 06/25/10 [ 07/02/10 0.4| U
Zinc 6010B 2.0 0.3 2.0 | 06/25/10 | 07/02/10 0.3] U
% Solids: 100.0
Comments:

Form I - IN
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Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

METALS
-5A -

SPIKE SAMPLE RECOVERY

Units:

Basis:

% Solids:

Service Request:

K1006356

MG/KG

DRY

44,

6

Sample Name:

SRC~2010-1-CompS

Lab Code: K1006356-0018

Control Spike Sample Spike
Analyte Limit %R Result Result °© ndded %R 2 Method
Arsenic 57 - 133 140] | 10.4] 123.20 105.2 6020
Barium 60 - 139 562 | 52.2| 495.50 102.9 60108
Beryllium 64 - 133 13.5] | 0.566 | 12.32 105.0 6020
Boron 53 - 135 138| | 24| 123.88 92.0 60108
Cadmium 68 - 137 13.3] | 0.221]| 12.32 106.2 6020
Chromium 34 - 175 130| | 76.6| 49.28 108.4 6020
Cobalt 74 - 118 146| | 17.9] 123.20 104.0 6020
Copper 22 - 181 119.0f | 53.0| 61.60 107.1 6020
Lead 27 - 178 150| | 23.1] 123.20 103.0 6020
Manganese 885| | 733 123.88 122.7 6010B
Nickel 59 - 132 220| | 87.3| 123.20 107.7 6020
Selenium 57 - 134 2.69| | 0.27] 2.46 98.4 7742
Silver 62 - 131 13.2] | 0.243] 12.39 104.6 6020
Vanadium 64 - 132 195| | 69.9]| 123.88 101.0 60108
Zinc 13 - 172 255| | 123 123.88 106.6 6010B

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (PAR® 1) - IN




Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

16087

SEDIMENT

METALS
-SA -

SPIKE SAMPLE RECOVERY

Pacific EcoRisk Laboratories

USACE San Rafael Channel

Units:

Basis:

% Solids:

Service Reguest:

K1006356

MG/KG

DRY

46.7

Sample Name:

SRC~2010~-1-CompS

Lab Code: K1006356-002S

i Control Spike Sample - Spike I
Analyte Limit %R Result Result © Added %R etho
Mercury 60 - 135 0.760| | 0.287| 0.47 100.6 7471A

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (PA8Q 1) - IN




Columbia Analytical Services

METALS
. SA -

SPIKE SAMPLE RECOVERY

Client: Pacific EcoRisk Laboratories Service Request: KI1006356

Project No.: 16087 ’ Units: MG/KG

Project Name: USACE San Rafael Channel Basis: DRY

Matrix: SEDIMENT % Solids: 44,0

Sample Name: SRC~-2010-8-Z~CompS Lab Code: K1006356-0218
Control Spike Sample Spike

Analyte Limit %R Result Result c Added %R Q Method
Arsenic 57 - 133 150 | 12.1] 125.57 109.8 6020
Barium 60 - 139 594| | 98.9]| 505.05 98.0 60108
Beryllium 64 - 133 15.5) | 0.721| 12.56 117.7 6020
Boron 53 - 135 151] | 40| ~ 126.26 87.9 60108
Cadmium 68 - 137 14.5] | 0.845] 12.56 108.7 6020
Chromium 34 - 175 154| | 106 | 50.23 95.6 6020
Cobalt 74 - 118 150| | 17.6| 125.57 105.4 6020
Copper 22 - 181 174.0f | 107.0] 62.78 106.7 6020
Lead 27 - 178 330| | 200 | 125.57 103.5 6020
Manganese 28 - 181 497 | 372 | 126.26 99.0 6010B
Nickel 59 - 132 259| | 127 | 125,57 105.1 6020
Selenium 57 - 134 2.24) | 0.29] 2.51 77.7 7742
Silver 62 - 131 13.8] | 0.425] 12.63 105.9 6020
Vanadium 64 - 132 186| | 63.6| 126.26 96.9 6010B
Zinc 13 - 172 408| | 323 126.26 67.3 6010B

An empty field in the Control Limit column indicates the control limit is not applicable

Form V (PA8T 1) - IN



Columbia Analytical Services

Client:

Project No.:

Project Name:

Matrix:

METALS
-5A -

Pacific EcoRisk Laboratories

16087

USACE San Rafael Channel

SEDIMENT

Service Reguest:

SPIKE SAMPLE RECOVERY

Units:
Basis:

% Solids:

K1006356

MG/KG
DRY

56.6

Sample Name: Batch QCS Lab Code: K1006518-001S
Control Spike Sample Spike
Analyte Limit %R Result Result © Added - 9 Method
Mercury 60 - 135 0.474] | 0.046 | 0.49 87.3 74714

An empty field in the Control Limit column indicates the control limit is not applicable
Form V (PAge 1) - IN




G

Columbia Anal_vtivc"al'Servic;est st

METALS

-6-

DUPLICATES

Client: Pacific EcoRisk Laboratories Service Request: K1006356

’roject No.: 16087 Units: MG/KG

’roject Name: USACE San Rafael Channel Basis: DRY

datrix: SEDIMENT % Solidas: 44.6

Sample Name: SRC~2010-1-CompD Lab Code: K1006356-001D
1

Analyte C;:;I: Sample (8) Duplicate (D} Cc RPD Q Method
Arsenic 20 10_41 9.44 .7 I 6020
Barium 30 52.2 | 53.7 .8 | 60108
Beryllium 20 0.566 | 0.506 11.2 | 6020
Boron 24| 26 8.0 | 6010B
Cadmium 20 o,221| 0.187 1.5 l 6020
Chromium 20 76.6 | 68.4 11.3 [ 6020
Cobalt 20 17_91 16.1 10.6 i 6020
Copper 20 53,0; 48.0 8.9 % 6020
Lead 20 23,1| 21.2 8.6 l 6020
Manganese 30 733| 755 e i 6010B
Nickel 20 87-3l 79.0 10.0 ] 6020
Selenium O.27i 0.28 .6 } 7742
Silver 20 0.243]| 0.253 4 | 6020
Vanadium 30 69‘9| 70.8 1.3 [ 6010B
Zinc 30 123! 127 .2 l 6010B

An empty field in the Control Limit column indicates the control limit is not applicable,

Form Vg3~ IN




Columbia Analytical Services

METALS
-6 -
DUPLICATES
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project No.: 16087 Units: MG/KG
Project Name: USACE San Rafael Channel Basis: DRY
datrix: SEDIMENT % Solids: 46,7
Sample Name: SRC-2010-1~CompD Lab Code: K1006356-002D
c
Analyte Z::‘;Sl Sample (8} c Duplicate (D) C RPD o] Method

An empty field in the Control Limit column indicates the control limit is not applicable.

Form V84— IN




Columbia Analytical Services

METALS
-6 -
DUPLICATES

Client: Pacific EcoRisk Laboratories Service Request: KI1006356

Project No.: 16087 Units: MG/KG

Project Name: USACE San Rafael Channel Basis: DRY

Matrix: SEDIMENT % Solids: 44,0

Sample Name: SRC~-2010~-8~Z-CompD Lab Code: K1006356-021D

Analyte Cz?:le Sample (S) C Duplicate (D) c RPD o] Method
Arsenic 20 12,1| 10.5 14.2 l 6020
Barium 30 98.9| 84.1 16.2 l 6010B
Beryllium 20 o,721i 0.646 11.0 ‘ 6020
Boron 4ol 42 4.9 ! 6010B
Cadmium 20 o_s45i_ 0.647 26.5{ ~* } 6020
Chromium 20 1061 88.9 17.5 I 6020
Cobalt 20 17.6[ 15.0 16.0 I 6020
Copper 20 107,05 91.5 15.6 [ 6020
Lead 20 200| 168 17.4 l 6020
Manganese 30 372 l 370 0.5 ! 6010B
Nickel 20 127 [ 107 17.1 | 6020
Selenium 0.29} 0.18 46.8 l 7742
Silver 20 0.425] 0.430 1 [ 6020
Vanadium 30 63.6 I 62.1 2.4 ! 6010B
Zinc 30 323| 259 22.0 ] 6010B

An empty field in the Control Limit column indicates the control limit is not applicable.

Form Vg I~ IN




Columbia Analytical Services

METALS
-6-
DUPLICATES

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Units: MG/KG

Project No.: 16087
Basis: DRY

Project Name: USACE San Rafael Channel
Matrix: SEDIMENT % Solids: 56,6

Sample Name: Batch QCD Lab Code: K1006518-001D

Method

Control 1 1li D) ¢ | rReD
Analyte Limit Sample (S) c Duplicate (D)} Q
0.0 l 7471A

Mercury 0.046 | 0.046

An empty field in the Control Limit column indicates the control limit is not applicable.
Form Vgs- IN



Columbia Analytical Services

Client: Pacific EcoRisk Laboratories
Project No.: 16087

Project Name: USACE San Rafael Channel

METALS
-7-

LABORATORY CONTROL SAMPLE

Service Request:

K1006356

Aqueous LCS Source:

Solid LCS Scurce:

ERA D065540

| Agqueous: ug/L Seolid: mg/kg ’
I Analyte True Found %R True Found c Limits %R ’
| Arsenic | | | | 88.3 | 90.1] | 78 | 122]102.0]
| Barium | | | | 432 | 481 | 81 | 119/111.3|
| Beryllium | | | | 58.2 | 57.5] | 83 | 117| 98.8|
| Boron I | | | 101 | 112] | 67 | 133[110.9|
| Cadmium | | | | 91 | 90.8] | 81 | 119 99.8|
| Chromium | | | ; 144 | 151 | 80 | 119104.9]
| Cobalt | | | | 190 | 204 | 82 | 118/107.4|
| Copper | | | | 237 | 240.0] | 83 | 116{101.3|
| Lead i | | | 104 | 105§ | 79 | 121}101.0]
| Manganese | | | [ 497 560 | 81 | 119]112.7|
| Mercury | | | | 6.8 | 7.580] | 71 | 128|111.5|
| Nickel | | | | 200 | 214 | 81 | 118/107.0|
| Selenium I | | | 192 | 197| | 80 | 120(102. 6|
| silver | | | [ 76.4| 82.7] | 66 | 134/108.2|
| vanadium 1 | | | 180 | 191 | 79 | 121/106.1|
| Zinc I | | | 292 | 330 | 73 | 121|113.0|

Form V%?7* IN



Columbia Analytical Services

METALS
.

LABORATORY CONTROL SAMPLE

Client: Pacific EcoRisk Laboratories
Project No.: 16087

Project Name: USACE San Rafael Channel

Service Request:

K1006356

Aqueous LCS Source:

Solid LCS Sourcs:

ERA D065540

i Aqueous: ug/L Solid: mg/kg i
% Analyte True Found %R True Found c Limits %R !
% Arsenic | | | | 88.3 | 90.6] | 78 | 122{102. 6|
| Barium l | | | 432 | 449 | 81 | 119103.9|
| Beryllium | | | | 58.2 | 60.6| | 83 | 117]104.1|
| Boron I | | | 101 | 115] | 67 | 133]113.9|
| Cadmium l | { | 91 | 93.5| | 81 | 119]102.7|
| Chromium l | | | 144 | 146 | 80 | 119]101.4|
| Cobalt ! | | | 190 | 206/ | 82 | 118/108.4|
| Copper 1 | | | 237 | 237.0] | 83 | 116/100.0|
| Lead I [ | | 104 | 105] | 79 | 121{101.0|
| Manganese | | | [ 497 | 547 | 81 | 119]110.1|
| Mercury | | | | 6.8 | 6.580| | 71 | 128| 96.8|
| Nickel | | | | 200 | 216] | 81 | 118/108.0|
| Selenium | | | | 192 | 189 | 80 | 120 98.4|
| silver | | | | 76.4 | 76.8] | 66 | 134[100.5|
| Vanadium | | | | 180 | 191 | 79 | 121[106.1|
| Zine | ] | | 292 | 319] | 73 | 121]109.2|

Form Vi3~ IN
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/08/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)
Sample Name: SRC-2010-1-Comp Units: ug/Kg
Lab Code: K1006356-001 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 23 0.98 1 06/22/10  07/07/10 KWG1006633
Tri-n-butyltin Cation ND U 2.3 0.96 1 06/22/10  07/07/10  KWG1006633
Di-n-butyltin Cation 217 23 (.43 i 06/22/10  07/07/10 KWG1006633
n-Butyltin Cation 2.5 2.3 0.58 1 06/22/10  07/07/10 KWG1006633
Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 57 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:09 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form ImNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/09/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)
Sample Name: SRC-2010-2-Comp Units: ug/Kg
Lab Code: K1006356-002 Basis: Dry
Extraction Methed: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.2 0.94 1 06/22/10  07/07/10 KWG1006633
Tri-n-butyltin Cation ND U 22 0.92 1 06/22/10  07/07/10 KWG1006633
Di-n-butyltin Cation .57 2.2 0.41 1 06/22/16  07/07/10  KWG1006633
n-Butyitin Cation 207 22 0.56 1 06/22/10  07/07/10  KWG1006633
Control Date
Surrogate Name %eRec Limits Analyzed Note
Tri-n-propyltin : 50 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:13 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal rpt\Form ImNew.rpt SuperSet Reference: RR116815

Merged 9 .I



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories e Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/09/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-3-Comp Units: ug/Kg
Lab Code: K1006356-003 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.1 0.89 1 06/22/10  07/07/10 KWG1006633
Tri-n-butyitin Cation 1.3 1] 2.1 0.87 1 06/22/10  07/07/10 KWG1006633
Di-n-butyltin Cation 2.3 2.1 0.39 1 06/22/16  07/07/10 KWGI1006633
n-Butyltin Cation 2.5 2.1 0.53 1 06/22/10  07/07/10 KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 66 18-95 07/67/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:16 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rptForm ImNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/11/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-4-Comp Units: ug/Kg
Lab Code: K1006356-004 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.1 0.92 1 06/22/10 07/07/10  KWG1006633
Tri-n-butyltin Cation ND U 2.1 0.90 1 06/22/10  07/07/10 KWG1006633
Di-n-butyitin Cation .6 J 2.1 0.40 1 06/22/16  07/07/10  KWG1006633
n-Butyltin Cation 2.5 2.1 0.55 1 06/22/10  07/07/10 KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 64 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:19 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal. rpt\Form ImNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/08/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)
Sample Name: SRC-2010-5-Comp Units: ug/Kg
Lab Code: K1006356-005 Basis: Dry
Extraction Method:  SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 23 1.0 1 06/22/10  07/07/10 KWG1006633
Tri-n-butyltin Cation 1.7 ] 23 0.98 1 06/22/10  07/07/10 KWG1006633
Di-n-butyliin Cation 5.0 2.3 0.43 1 06/22/10  07/07/10  KWG1006633
n-Butyltin Cation 5.6 2.3 0.59 1 06/22/10  07/07/16 KWG1006633
Control Date
Surrogate Name “eRec Limits Analyzed Note
Tri-n-propyltin 71 18-95 07/07/10 Acceptable
Conmuments:
Printed: 07/16/2010 12:31:22 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/09/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-6-Comp Units: ug/Kg
Lab Code: K1006356-006 Basis: Dry
Extraction Method: SOC-OSWT . Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 24 1.1 1 06/22/10  07/07/10 KWG1006633
Tri-n-butyltin Cation 3.8 2.4 1.1 1 06/22/10  07/07/10  KWG1006633
Di-n-butyltin Cation i4 2.4 0.46 1 06/22/16  07/07/10 KWG1006633
n-Butyltin Cation 12 24 0.63 1 06/22/10  07/07/10 KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 77 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:25 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR116813
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-7-Comp Units: ug/Kg
Lab Code: K1006356-007 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.4 1.1 1 06/22/10  07/07/10 KWG1006633
Tri-n-butyltin Cation 9.6 2.4 1.1 1 06/22/10  07/07/10  KWG1006633
Di-n-butyltin Cation 33 2.4 0.45 1 06/22/10  07/07/10 KWG1006633
n-Butyltin Cation 20 2.4 0.62 1 06/22/10 - 07/07/10 KWG1006633

Control Date

Surrogate Name “%Rec Limits Analyzed Note
Tri-n-propyitin 69 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:28 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form ImNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)
Sample Name: SRC-2010-7-Z-Comp Units: ug/Kg
Lab Code: K1006356-008 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.1 0.90 1 06/22/1¢  07/07/10 KWG1006633
Tri-n-butyltin Cation 21 2.1 0.88 1 06/22/10  07/07/10 KWG1006633
Di-n-butyltin Cation 50 2.1 0.39 i 06/22/10  07/07/10  KWG100663
n-Butyltin Cation 21 2.1 0.53 1 06/22/10  07/67/10  KWG1006633
Control Date
Surrogate Name % Rec Limits Analyzed Note
Tri-n-propyltin 63 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:31 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form imNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/08/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-1-B-Comp Units: ug/Kg
Lab Code: K1006356-009 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.0 0.86 1 06/22/10  07/07/10  KWG1006633
Tri-n-butyltin Cation ND U 2.0 0.84 1 06/22/10  07/07/10  KWG1006633
Di-n-butyltin Cation 1.9 17 2.0 0.33 1 06/22/10  07/67/10 KWG1006633
n-Butyltin Cation 2.5 2.0 0.51 1 06/22/10  07/07/10 KWG1006633

Date

Surrogate Name %oRec Analyzed Note
Tri-n-propyltin 73 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:34 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form I mNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/09/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)
Sample Name: SRC-2010-2-B-Comp Units: ug/Kg
Lab Code: K1006356-010 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor ~ Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.0 0.85 1 06/22/10  07/07/10 KWG1006633
Tri-n-butyltin Cation 1.3 ] .0 0.83 1 06/22/10  07/07/10 KWG1006633
Di-n-butyltin Cation i.8 J 2.0 0.37 1 06/22/10 7/07/106  KWG1006633
n-Butyltin Cation 2.2 2.0 0.51 1 06/22/10  07/07/10  KWG1006633
Control Date
Surrogate Name %eRec Limits Analyzed Note
Tri-n-propyltin 66 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:38 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.ipt\Form I mNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/09/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)
Sample Name: SRC-2010-3-B-Comp Units: ug/Kg
Lab Code: K1006356-011 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.1 0.89 1 06/22/10  07/08/10 KWGI1006633
Tri-n-butyltin Cation 1.3 J 2.1 0.87 1 06/22/10  07/08/10  KWG1006633
Di-n-butyltin Cation 2.9 2.1 0.39 1 06/22/16  07/08/10 KWG1006633
n-Butyltin Cation 2.4 2.1 0.53 1 06/22/10  07/08/10 KWG1006633
Control Date
Surrogate Name %Rec Limits +-Analyzgd ~ Note
Tri-n-propyltin 69 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:41 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal.rpt\Form ImNew.rpt Merged 1 O O

SuperSet Reference: RR116815



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/11/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)
Sample Name: SRC-2010-4-B-Comp Units: ug/Kg
Lab Code: K1006356-012 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.0 0.85 1 06/22/10  07/08/10  KWG1006633
Tri-n-butyltin Cation 1.6 J 2.0 0.83 1 06/22/10  07/08/10 KWG1006633
Di-n-butyltin Cation 3.7 2.0 0.37 1 06/22/16  07/08/10 KWG1006633
n-Butyltin Cation 3.5 2.0 0.51 1 06/22/10  07/08/10 KWG1006633
Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 63 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:44 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form ImNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/08/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: - SRC-2010-5-B-Comp Units: ug/Kg
Lab Code: K1006356-013 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.0 0.88 1 06/22/10  07/08/10 KWGI1006633
Tri-n-butyltin Cation 8.4 2.0 0.86 1 06/22/10  07/08/10 KWG1006633
Di-n-butyltin Cation 24 2.0 0.38 1 06/22/10  ¢7/08/10 KWG1006633
n-Butyltin Cation 13 2.0 0.52 1 06/22/10  07/08/10 KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 72 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:47 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\FormImNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories ' Service Request: K1006356
Project: - USACE San Rafael Channel/16087 : Date Collected: 06/09/2010
Sample Matrix: Sediment Date Recéived: 06/18/2010

Butyltins (as cation)

Sample Name: SRC-2010-6-B-Comp Units: ug/Kg
Lab Code: K1006356-014 Basis: Dry
Extraction Method: SOC-OSWT Level: Low

Analysis Method: Krone

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 22 0.95 1 06/22/10  07/08/10 KWG1006633
Tri-n-butyltin Cation 3.9 22 0.93 1 06/22/10  07/08/10 KWG1006633
Di-n-butyltin Cation 21 22 0.41 i 06/22/16  07/08/10 KWG1006633
n-Butyltin Cation 13 2.2 0.56 1 06/22/10  07/08/16 KWG1006633

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 70 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:50 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal rpt\Form ImNew.rpt Merged 1 O 3 SuperSet Reference: RR116815



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-7-B-Comp Units: ug/Kg
Lab Code: K1006356-015 Basis: Dry
Extraction Methed: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 1.9 0.82 1 06/22/10  07/08/10 KWG1006633
Tri-n-butyltin Cation 4.0 1.9 0.81 1 06/22/10  07/08/10 KW(G1006633
Di-n-butyltin Cation i8 1.9 0.36 1 06/22/1¢  07/08/10 KWG1006633
n-Butyltin Cation 8.1 1.9 0.49 1 06/22/10  07/08/10 KWG1006633

Control ~  Date

Surrogate Name “oRec Limits Analyzed
Tri-n-propyltin 79 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:53 Form 1A - Organic Page 1 of 1
u\Steaith\Crystal. rpt\Form i mNew.rpt Merged ) SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-7-1 Units: ug/Kg
Lab Cede: K1006356-016 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Amnalyzed Lot Note
Tetra-n-butyltin ND U 2.6 1.2 1 06/22/10  07/08/10 KWG1006633
Tri-n-butyltin Cation 3.9 2.6 1.1 1 06/22/10  07/08/10 KWG1006633
Di-n-butyltin Cation i5 2.6 0.49 1 06/22/10  07/08/10 KWG1006633
n-Butyltin Cation 10 2.6 0.66 1 06/22/10  07/08/10 KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 76 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:31:57 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal. rpt\Form 1 mNew rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-7-2 Units: ug/Kg
Lab Code: K1006356-017 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRI. MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.4 1.1 1 06/22/10°  07/08/10 KWG1006633
Tri-n-butyltin Cation 12 2.4 1.1 1 06/22/10  07/08/10 KWG1006633
Di-n-butyltin Cation 63 2.4 0.46 1 06/22/10  07/08/10 KWG1006633
n-Butyltin Cation 29 2.4 0.63 1 06/22/10  07/08/10 KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 84 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:32:00 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal rpt\Form i mNew.rpt Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010

Butyltins (as cation)

Sample Name: SRC-2010-7-3 Units: ug/Kg
Lab Code: K1006356-018 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction

Analyte Name Result MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 24 1.1 1 06/22/10  07/08/10  KWG1006633
Tri-n-butyltin Cation 6.7 2.4 11 1 06/22/10  07/08/10 KWG1006633
Di-n-butyltin Cation 30 2.4 0.46 1 06/22/10  07/08/10 KWG1006633
n-Butyltin Cation 20 2.4 0.62 1 06/22/10  07/08/10 KWG1006633

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 74 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:32:03 Form 1A - Organic Page 1 of 1

u:\Stealth\Crystal.rpt\Form mNew.rpt Merged 1 07 SuperSet Reference: RR116815



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: = 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-7-4 Units: ug/Kg
Lab Code: K1006356-019 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 2.5 1.1 1 06/22/10  07/08/10 KWGI1006633
Tri-n-butyltin Cation 14 5 1.1 1 06/22/10  07/08/10  KW(G1006633
Di-n-butyitin Cation 51 2.5 0.4 1 06/22/10  07/08/10 KWG1006633
n-Butyltin Cation 29 2.5 0.65 1 06/22/10  07/08/10 KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 80 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:32:06 Form 1A - Organic Page 1 of 1
u\Stealth\Crystal.rpt\Form lmNew.rpt = Merged SuperSet Reference: RR116815
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/18/2010
Butyltins (as cation)

Sample Name: SRC-2010-7-5 Units: ug/Kg
Lab Code: K1006356-020 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 23 1.1 1 06/22/10  07/08/10 KWG1006633
Tri-n-butyltin Cation 17 3 0.98 1 06/22/10  07/08/10 KWG1006633
Di-n-butyltin Cation 63 23 0.44 1 06/22/16  07/08/10 KWG1006633
n-Butyltin Cation 27 2.3 0.60 1 06/22/10  07/08/10 KWG1006633

Control Date

Surrogate Name “%Rec Limits Analyzed Note
Tri-n-propyltin 86 18-95 07/08/10 Acceptable
Comments:
Printed: 07/16/2010 12:32:09 Form 1A - Organic Page 1 of 1
u:\Stealth\Crystal.rpt\FormImNew.rpt Merged 1 09 SuperSet Reference: RR116815



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results

Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: 06/10/2010
Sample Matrix: Sediment Date Received: 06/23/2010
Butyltins (as cation)
Sample Name: SRC-2010-8-Z-Comp Units: ug/Kg
Lab Code: K1006356-021 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin 1.3 7 2.3 0.99 1 06/24/10  07/14/10 KWG1006888
Tri-n-butyltin Cation 11 23 0.97 1 06/24/10  07/14/10  KWGI1006888
Di-n-butyltin Cation 25 2. 0.43 1 06/24/10  07/14/10  KWG1006888
n-Butyltin Cation 27 ‘ 2.3 0.59 1 06/24/10  07/14/10  KWG1006888
Control Date
Surrogate Name %eRec Limits Analyzed Note
Tri-n-propyltin 83 18-95 07/14/10 Acceptable
Comments:
Printed: 07/16/2010 12:32:12 Form 1A - Organic Page 1 of 1

u:\Stealth\Crystal. rpt\Form 1l mNew.rpt Merged 1 .I 0

SuperSet Reference: RR116815



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Butyltins (as cation)

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1006633-4 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone

Dilution Date Date Extraction
Analyte Name Result Q MRL MBDL Factor  Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 0.97 0.44 1 06/22/10  07/07/10  KWG1006633
Tri-n-butyltin Cation ND U 0.97 0.43 1 06/22/10  07/07/10 ~ KWG1006633
Di-n-butyitin Cation ND U 0.97 0.1% 1 06/22/10  07/07/10  KWG1006633
n-Butyltin Cation ND U 0.97 0.26 1 06/22/10  07/07/10  KWG1006633

Control Date

Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyltin 67 18-95 07/07/10 Acceptable
Comments:
Printed: 07/16/2010 12:32:15 Form 1A - Organic Page 1 of 1

u:\Stealth\Crystal.pt\Form1mNew.rpt Merged 111 SuperSet Reference:  RR116815



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Results
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Collected: NA
Sample Matrix: Sediment Date Received: NA

Butyltins (as cation)

Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1006888-4 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone
Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Tetra-n-butyltin ND U 0.97 0.44 1 06/24/10  07/14/10  KWG1006888
Tri-n-butyltin Cation ND U 0.97 0.43 1 06/24/10  07/14/10  KWG1006338
Di-n-butyltin Cation ND U 0.97 0.19 1 06/24/10  07/14/10 KWGIL006888
n-Butyltin Cation ND U 0.97 0.26 1 06/24/10  07/14/10 KWG1006888

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tri-n-propyitin 89 18-95 07/14/10 Acceptable
Comments:
Printed: 07/16/2010 12:32:18 Form 1A - Organic Page 1 of 1

u\Stealth\Crystal rpt\Form I mNew.rpt Merged 1192 SuperSet Reference; RR116815



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087
Sample Matrix: Sediment

Surrogate Recovery Summary
Butyltins (as cation)

Extraction Method: SOC-OSWT Units: PERCENT
Analysis Method: Krone Level: Low
Sample Name Lab Code Surl

K1006356-021 83
Method Blank KWG1006633-4 67
Method Blank KWG1006888-4 8

Batch QC K1006486-001 60
SRC-2010-2-B-CompMS KWG1006633-1 71
SRC-2010-2-B-CompDMS KWG1006633-2 73
Batch QCMS KWG1006888-1 95
Batch QCDMS KWG1006888-2 70
Lab Control Sample KWG1006633-3 62
Lab Control Sample KWG1006888-3 76

SRC-2010-8-Z-Comp

SRC-2010-1-Comp K1006356-001 57
SRC-2010-2-Comp K1006356-002 50
SRC-2010-3-Comp K1006356-003 66
SRC-2010-4-Comp K1006356-004 4
SRC-2010-5-Comp K1006356-005 !
SRC-2010-6-Comp K1006356-006 77
SRC-2010-7-Comp K1006356-007 69
SRC-2010-7-Z-Comp K1006356-008 63
SRC-2010-1-B-Comp K1006356-009 73
SRC-2010-2-B-Comp K1006356-010 66
SRC-2010-3-B-Comp K1006356-011 69
SRC-2010-4-B-Comp K1006356-012 63
SRC-2010-5-B-Comp K1006356-013 72
SRC-2010-6-B-Comp K1006356-014 70
SRC-2010-7-B-Comp K1006356-015 79
SRC-2010-7-1 K1006356-016 76
SRC-2010-7-2 K1006356-017 84
SRC-2010-7-3 K1006356-018 74
SRC-2010-7-4 K1006356-019 80
SRC-2010-7-5 K1006356-020 86
Surrogate Recovery Control Limits (%)

Surl = Tri-n-propyltin 18-95

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.
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COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Pacific EcoRisk Laboratories Service Request: K1006356
Project: USACE San Rafael Channel/16087 Date Extracted: 06/22/2010
Sample Matrix: Sediment Date Analyzed: 07/07/2010 -
07/08/2010
Matrix Spike/Duplicate Matrix Spike Summary
Butyitins (as cation)
Sample Name: SRC-2010-2-B-Comp Units: ug/Kg
Lab Code: K1006356-010 Basis: Dry
Extraction Method: SOC-OSWT Level: Low
Analysis Method: Krone Extraction Lot: KWG1006633
SRC-2010-2-B-CompMS SRC-2010-2-B-CompDMS
KWG1006633-1 KWG1006633-2

Sample Matrix Spike Duplicate Matrix Spike o%WRec RPD
Analyte Name Result Result Expected “oRec Result Expected %Rec  Limits RPD  Limit
Tetra-n-butyltin ND 36.9 48.0 77 33.9 48.0 71 10-120 8 40
Tri-n-butyltin Cation 1.3 26.4 42.6 59 25.6 42.6 57 10-118 3 40
Di-n-butyltin Cation 1.8 339 36.9 87 34.7 36.9 89 10-145 2 40
n-Butyltin Cation 22 26.9 30.0 83 223 29.9 67 10-126 19 40
Resuits flag