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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 (yds3) 
above the project depth of -6 ft MLLW and has an estimated volume of 14,000 yds3 for each foot 
of over-depth, for an estimated total of 53,000 yds3. The ATF portion of the channel has an 
estimated volume of 138,000 yds3 above the project depth of -8 ft MLLW and has an estimated 
volume of 44,000 yds3 for each foot of over-depth, for an estimated total of 226,000 yds3. 
 
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  



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

 

 
Pacific EcoRisk    5 

 
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 



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

 

 
Pacific EcoRisk      10 

 

 
 

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.  

SAMPLE ID LatitudeA(N) 
(deg-dec min) 

LongitudeA(W) 
(deg-dec min)  

Mudline 
Elevation 

(ft MLLW) 

Core Section 
Length (ft) 

Maintenance 
Core Section 

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’ -5.4 4.6 -10 
SRC-2010-1-4 37˚57.6236’ 122˚27.9629’ -5.7 4.3 -10 
SRC-2010-2-1 37˚57.6998’ 122˚28.1555’ -5.3 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 4.3 -10 
SRC-2010-2-4 37˚57.8441’ 122˚28.5872’ -5.7 4.3 -10 
SRC-2010-3-1 37˚57.8571’ 122˚28.6511’ -5.3 4.7 -10 
SRC-2010-3-2 37˚57.9123’ 122˚28.7784’ -4.1 5.9 -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’ -3.5 6.5 -10 
SRC-2010-4-4 37˚58.1698’ 122˚29.5767’ -3.3 6.7 -10 
SRC-2010-5-1 37˚58.1902’ 122˚29.6279’ -3.4 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’ -2.4 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 3.5 -8 
SRC-2010-6-1 37˚58.0627’ 122˚30.2888’ -3.5 4.5 -8 
SRC-2010-6-2 37˚58.0165’ 122˚30.3673’ -3.3 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 3.4 -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’ -5.4 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 3.3 -8 
SRC-2010-7-5 37˚58.1418’ 122˚31.0170’ -3.7 4.9 -8 
SRC-2010-8-1 37˚58.1357’ 122˚31.0571’ -4.5 3.5 -8 
SRC-2010-8-2 37˚58.1526’ 122˚31.0598’ -3.3 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 7.9 -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. 

SAMPLE ID LatitudeA(N) 
(deg-dec min) 

LongitudeA(W) 
(deg-dec min)  

Top of 
‘Information 
Only’ Section 
(ft MLLW ) 

Core Section 
Length (ft) 

‘Information 
Only’ 

Core Depth 
(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. 

SAMPLE ID LatitudeA(N) 
(deg-dec min) 

LongitudeA (W) 
(deg-dec min)  

Top of ‘Z-
Layer’ Section 

 (ft MLLW) 

Core Length  
(ft) 

Z-Layer 
Core Depth 
(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 LatitudeA (N) (deg-dec min) LongitudeA (W) (deg-dec min) 

SF10-2010-01 38º 00.4032’ 122º 25.1730’ 
SF10-2010-02 38º 00.5940’ 122º 24.8958’ 
SF10-2010-03 38º 00.3600’ 122º 25.0120’ 
SF10-2010-04 38º 00.5120’ 122º 24.7814’ 

SF-11 (Station H) 37º 48.8280’ 122º 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 µg/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., µg/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 µg/kg 
a-BHC EPA 8081B 2 µg/kg 
b-BHC EPA 8081B 2 µg/kg 
g-BHC (Lindane) EPA 8081B 2 µg/kg 
d-BHC EPA 8081B 2 µg/kg 
Chlordane EPA 8081B 20 µg/kg 
2,4’-DDD EPA 8081B 2 µg/kg 
2,4’-DDE EPA 8081B 2 µg/kg 
2,4’-DDT EPA 8081B 2 µg/kg 
4,4'-DDD EPA 8081B 2 µg/kg 
4,4'-DDE EPA 8081B 2 µg/kg 
4,4'-DDT EPA 8081B 2 µg/kg 
Total DDT EPA 8081B 2 µg/kg 
Dieldrin EPA 8081B 2 µg/kg 
Endosulfan I EPA 8081B 2 µg/kg 
Endosulfan II EPA 8081B 2 µg/kg 
Endosulfan sulfate EPA 8081B 2 µg/kg 
Endrin EPA 8081B 2 µg/kg 
Endrin aldehyde EPA 8081B 2 µg/kg 
Heptachlor EPA 8081B 2 µg/kg 
Heptachlor epoxide EPA 8081B 2 µg/kg 
Toxaphene EPA 8081B 20 µg/kg 

Total Organotins  Krone 1989 10 µg/kg 
Total PAHs EPA 8270C 20 µg/kg 
Total PCBs EPA 8082 20 µg/kg 
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 µg/kg 
Phenol EPA 8270-GPC 130 µg/kg 
TPH – diesel/motor oil EPA 8015 144,000 µg/kg 
TPH – gasoline/JP-4 EPA 8015 12,000 µg/kg 
BHCs total EPA 8081 0.99 µg/kg 
Chlordane EPA 8081 1.1 µg/kg 
Dieldrin EPA 8081 0.72 µg/kg 
Heptachlor EPA 8081 0.3 µg/kg 
Heptachlor epoxide EPA 8081 0.3 µg/kg 
Methoxychlor EPA 8081 90 µg/kg 
Dioxins (total TCDD TEQ) EPA 8290 0.02 µg/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  5 mg/L 
Arsenic EPA 6020 1 µg/L 

Cadmium EPA 6020 0.25 µg/L 
Chromium EPA 6020 1 µg/L 

Copper EPA 6020 1 µg/L 
Lead EPA 6020 0.25 µg/L 

Mercury  EPA 7471A 0.005 µg/L 
Nickel EPA 6020 5 µg/L 

Selenium EPA 7742 0.5 µg/L 
Zinc EPA 6020 10 µg/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, RI.; 

• 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-µm 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) Total Ammonia 
(mg/L N) 

Total Sulfide 
(mg/L) 

San Pablo (SF-10) 7.03 27.9 2.3 0.033 
Alcatraz (SF-11) 7.48 28.5 <1.0 0.318 

SRC-2010-1 7.76 25.1 25.6 0.117 
SRC-2010-2 7.81 23.8 37.9 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 23.9 27.3 0.042 
SRC-2010-6 8.01 23.6 20.6 0.054 
SRC-2010-7 7.90 24.9 23.2 0.073 
SRC-2010-8 7.77 24.8 33.4 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 ± 
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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 105 to 107 

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 KCl 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 (+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 KCl 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 (LC50/EC50) 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 LC50 or EC50 
(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.  
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-1 SRC-2010-2 SRC-2010-3 SRC-2010-4 SRC-2010-5 SRC-2010-6 

Grain Size                       
Gravel (>2.00 mm) %, dry wt 14.4 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 36.4 35.5 31.9 35.8 31.2 
Silt (0.0039 mm to 0.0625 mm) %, dry wt 11.4 0.67 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 22.2 2.06 

<100% fines NA 

67.6 38.0 60.8 41.1 52.5 66.3 
% Solids % 67.1 80.9 - - 44.6 46.7 48.3 47.2 44.2 40.9 
TOC % 0.87 0.27 - - 1.38 1.28 1.15 1.29 1.45 1.56 
Metals                       
Arsenic mg/kg, dry wt 8.02 4.12 15.3 15.3 10.4 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 42.2 21.4 112 112 76.6 74.7 71.9 75 81.1 84.8 
Copper mg/kg, dry wt 24.3 4.13 68.1 68.1 53 49.7 46.6 51.3 60 76.4 
Lead mg/kg, dry wt 14.1 6.84 43.2 43.2 23.1 22.1 21.8 24.7 27.9 39.1 
Mercury mg/kg, dry wt 0.138 0.033 0.43 0.43 0.311 0.287 0.306 0.309 0.395 0.356 
Nickel mg/kg, dry wt 59.9 27.4 112 112 87.3 85.1 79.7 83.9 89.9 93.5 
Selenium mg/kg, dry wt 0.04 J 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 0.018 J 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 µg/kg, dry wt <0.64 <0.54 - - <0.98 <0.94 <0.89 <0.92 <1.0 <1.1 
Tri-n-butyltin Cation µg/kg, dry wt <0.62 <0.53 - - <0.96 <0.92 1.3 J <0.90 1.7 J 3.8 
Di-n-butyltin Cation µg/kg, dry wt 0.63 J <0.24 - - 2.1 J 1.5 J 2.3 1.6 J 5.0 14 
n-Butyltin Cation µg/kg, dry wt 0.93 J <0.32 - - 2.5 2.0 J 2.5 2.5 5.6 12 
∑ detected Butylins µg/kg, dry wt 1.56 J <0.54 - - 4.6 3.5 J 6.1 4.1 12.3 29.8 
PCBs                       
Aroclor 1016 µg/kg, dry wt <2.0 <1.7 - - <2.4 <2.3 <2.2 <2.3 <2.4 <2.6 
Aroclor 1221 µg/kg, dry wt <2.0 <1.7 - - <2.4 <2.3 <2.2 <2.3 <2.4 <2.6 
Aroclor 1232 µg/kg, dry wt <2.0 <1.7 - - <2.4 <2.3 <2.2 <2.3 <2.4 <2.6 
Aroclor 1242 µg/kg, dry wt <2.0 <1.7 - - <2.4 <2.3 <2.2 <2.3 <2.4 <8.9 
Aroclor 1248 µg/kg, dry wt <2.0 <1.7 - - <2.4 <2.3 <2.2 <2.3 <2.4 <2.6 
Aroclor 1254 µg/kg, dry wt <2.0 <1.7 - - 10 J <4.2 3.8 J <4.4 8.8 J 13 J 
Aroclor 1260 µg/kg, dry wt 2.9 J <1.7 - - 9.6 J <5.5 5.5 J <2.3 8.7 J 5.0 J 
∑ detected PCBs µg/kg, dry wt 2.9 J <1.7 22.7 22.7 19.6 J <5.5 9.3 J <4.4 17.5 J 18.0 J 
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Table 5-1a. San Rafael Channel 2010 Sediment Chemistries – Composite Sample Areas 1-6 Maintenance Depth Core Section Composites (continued). 
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-1 SRC-2010-2 SRC-2010-3 SRC-2010-4 SRC-2010-5 SRC-2010-6 

Organochlorine Pesticides                       
Aldrin µg/kg, dry wt <0.069 <0.057 1.1 - <0.18 <0.18 <0.17 <0.17 <0.19 <0.20 
alpha-BHC µg/kg, dry wt <0.087 <0.072 - - <0.13 <0.12 <0.12 <0.12 <0.13 <0.14 
beta-BHC µg/kg, dry wt <0.27 <0.23 - - <0.21 <0.20 <0.19 <0.20 <0.21 <0.22 
delta-BHC µg/kg, dry wt <0.11 <0.087 - - 0.10 J <0.080 <0.077 <0.079 <0.084 <0.091 
gamma-BHC (lindane) µg/kg, dry wt <0.076 <0.063 - - <0.090 <0.086 <0.083 <0.085 <1.2 <0.098 
alpha-Chlordane µg/kg, dry wt <0.094 <0.078 - - <0.12 <0.11 <0.11 <0.11 0.26 J 0.53 J 
gamma-Chlordane µg/kg, dry wt 0.16 J <0.070 - - 0.29 J 0.12 J <0.094 0.24 J 0.43 J 1.1 J 
Chlordane µg/kg, dry wt <15 <13 1.1 1.1 <3.4 <2.7 <2.5 <2.1 3.5 J 9.1 J 
4,4'-DDD µg/kg, dry wt 0.44 <0.13 - - 1.1 J 0.90 J 0.51 J 0.60 J 0.86 J 1.2 J 
4,4'-DDE µg/kg, dry wt 0.87 <0.059 - - 2.0 1.4 1.0 J 0.96 J 1.3 2 
4,4'-DDT µg/kg, dry wt <0.30 <0.071 - - <0.65 <0.46 <0.25 <0.20 <1.2 <1.3 
2,4'-DDD µg/kg, dry wt 0.17 J <0.075 - - 0.51 J 0.55 J 0.35 J 0.17 J 0.25 J 0.51 J 
2,4'-DDE µg/kg, dry wt <0.093 <0.077 - - <0.18 <0.18 <0.17 <0.17 <0.19 <1.3 
2,4'-DDT µg/kg, dry wt 0.21 J <0.055 - - 0.44 J 0.24 J 0.21 J 0.22 J 0.40 J 0.70 J 
∑ detected DDTs µg/kg, dry wt 1.69 <0.13 7.0 7.0 4.05 J 3.09 J 2.07 J 1.95 J 2.81 J 4.41 J 
Dieldrin µg/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 µg/kg, dry wt <0.084 <0.070 - - <0.071 <0.068 <0.066 <0.070 <0.072 <0.080 
Endosulfan II µg/kg, dry wt <0.13 <0.111 - - <0.16 <0.15 <0.15 <0.15 <0.16 <0.18 
Endosulfan sulfate µg/kg, dry wt <0.076 <0.063 - - <0.13 <0.12 <0.12 <0.12 <0.13 <0.14 
Endrin µg/kg, dry wt <0.085 <0.071 0.78 - <0.11 <0.11 <0.098 <0.10 <0.11 <0.12 
Endrin aldehyde µg/kg, dry wt <0.072 <0.060 - 6.4 <0.14 <0.13 <0.13 <0.13 <0.14 <0.15 
Heptachlor µg/kg, dry wt <0.069 <0.057 - 0.3 <0.14 <0.13 <0.15 <0.13 <0.14 <0.15 
Heptachlor epoxide µg/kg, dry wt <0.072 <0.060 - 0.3 <0.095 <0.097 <0.087 <0.089 <0.095 <0.24 
Toxaphene µg/kg, dry wt <3.6 <3.0 - - <13 <7.3 <9.9 <9.4 <18 <15 
PAHs                       
Naphthalene µg/kg, dry wt 5.2 7.9 55.8 - 12 11 15 11 12 14 
Acenaphthylene µg/kg, dry wt 1.8 J 0.94 J 31.7 - 4.2 J 4.9 J 9.1 4.2 J 7.5 4.0 J 
Acenaphthene µg/kg, dry wt 1.4 J <0.76 26.6 - 3.1 J 3.8 J 6.1 2.7 J 3.6 J 3.2 J 
Fluorene µg/kg, dry wt 3.1 1.7 J 25.3 - 5.1 J 4.8 J 7.9 4.0 J 6.8 5.0 J 
Phenanthrene µg/kg, dry wt 27 13 237 - 38 40 80 32 72 31 
Anthracene µg/kg, dry wt 16 4.0 88 - 10 13 30 9.9 23 9.3 
Fluoranthene µg/kg, dry wt 47 14 514 - 91 110 190 88 260 100 
Pyrene µg/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). 
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-1 SRC-2010-2 SRC-2010-3 SRC-2010-4 SRC-2010-5 SRC-2010-6 

PAHs (cont.)                       
Benzo(a)anthracene µg/kg, dry wt 23 7.6 244 - 46 56 100 48 140 54 
Chrysene µg/kg, dry wt 26 7.1 289 - 54 79 120 62 180 78 
Benzo(b)fluoranthene µg/kg, dry wt 35 8.2 371 - 86 110 160 93 240 120 
Benzo(k)fluoranthene µg/kg, dry wt 13 2.9 258 - 27 32 51 31 74 37 
Benzo(a)pyrene µg/kg, dry wt 37 7.3 412 - 90 110 180 92 210 100 
Indeno(1,2,3-cd)pyrene µg/kg, dry wt 32 5.4 382 - 81 90 150 84 200 110 
Dibenzo(a,h)anthracene µg/kg, dry wt 3.9 1.5 J 32.7 - 9.2 10 16 8.9 24 13 
Benzo(g,h,i)perylene µg/kg, dry wt 39 6.6 310 - 99 110 170 100 210 140 
∑ detected PAHs µg/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 52.2 46.6 47.3 49.6 48.1 51.5 
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 2.0 J - 36.9 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 52.3 18.6 - 118 69.9 64.1 66.7 71 68.8 73.2 
Hamilton Organics                       
Phenol µg/kg, dry wt 29 J 3.0 J - 130 5.4 J 4.0 J 3.7 J 19 J 4.6 J 3.7 J 
Pentachlorophenol µg/kg, dry wt <20 <20 - 17 <23 <22 <21 <22 <23 <24 
TPH Diesel / motor oil mg/kg, dry wt 42.8 J 20.9 J - 144000 145 156 161 223 188 355 
TPH Gasoline / JP-4 mg/kg, dry wt <2.3 <1.7 - 12000 <3.8 <3.6 <3.4 <3.5 <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 2.40 
Notes:            
1 San Francisco Regional Water Quality Control Board (1998) Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments. May 1998.    
2 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 Outline  = 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.   
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
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 

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 11.4 0.67 10.40 21.40 34.10 22.1 29.9 35.9 27.7 
Clay (< 0.0039 mm) %, dry wt 10.8 1.39 41.90 26.00 44.80 26.6 30.7 29.3 22.2 
Percent fines  (Silt+Clay) %, dry wt 22.2 2.06 

<100% fines NA 

52.3 47.4 78.90 48.70 60.60 65.20 49.90 
% Solids % 67.1 80.9 - - 42.0 47.5 39.0 41.7 41.3 39.8 43.8 
TOC % 0.87 0.27 - - 2.84 0.558 1.77 1.61 1.96 3.83 4.91 
Metals                         
Arsenic mg/kg, dry wt 8.02 4.12 15.3 15.3 10.9 11.9 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 42.2 21.4 112 112 91.1 101 80.6 89.9 86.3 97 101 
Copper mg/kg, dry wt 24.3 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 43.2 43.2 78.3 138 33.3 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 0.412 0.438 0.541 
Nickel mg/kg, dry wt 59.9 27.4 112 112 101 110 88.6 98.7 95.8 109 119 
Selenium mg/kg, dry wt 0.04 J 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 0.018 J 0.58 0.58 0.358 0.49 0.268 0.392 0.346 0.332 0.419 
Zinc mg/kg, dry wt 67.3 23.6 158 158 248 227 207 210 227 272 298 
Butyltins                         
Tetra-n-butyltin µg/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 µg/kg, dry wt <0.62 <0.53 - - 9.6 21 3.9 12 6.7 14 17 
Di-n-butyltin Cation µg/kg, dry wt 0.63 J <0.24 - - 33 50 15 68 30 51 63 
n-Butyltin Cation µg/kg, dry wt 0.93 J <0.32 - - 20 21 10 29 20 29.0 27 
∑ detected Butylins µg/kg, dry wt 1.56 J <0.54 - - 62.6 92 28.9 109 56.7 94 107 
PCBs                         
Aroclor 1016 µg/kg, dry wt <2.0 <1.7 - - <2.5 <2.3 <2.7 <2.6 <2.6 <2.7 <2.4 
Aroclor 1221 µg/kg, dry wt <2.0 <1.7 - - <2.5 <2.3 <2.7 <2.6 <2.6 <2.7 <2.4 
Aroclor 1232 µg/kg, dry wt <2.0 <1.7 - - <2.5 <2.3 <2.7 <2.6 <2.6 <2.7 <2.4 
Aroclor 1242 µg/kg, dry wt <2.0 <1.7 - - 34 91 9.2 J <2.6 27 55 <2.4 
Aroclor 1248 µg/kg, dry wt <2.0 <1.7 - - <2.5 <2.3 <2.7 <2.6 <2.6 <2.7 180 
Aroclor 1254 µg/kg, dry wt <2.0 <1.7 - - 47 100 <2.7 42 42 97 230 
Aroclor 1260 µg/kg, dry wt 2.9 J <1.7 - - 45 64 14 33 37 66 170 
∑ detected PCBs µg/kg, dry wt 2.9 J <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). 
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
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 

Organochlorine Pesticides                         
Aldrin µg/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 µg/kg, dry wt <0.087 <0.072 - - <0.45 <0.12 <0.15 <0.14 <0.14 <0.14 <0.13 
beta-BHC µg/kg, dry wt <0.27 <0.23 - - <0.50 <0.19 <0.24 <0.22 <0.22 <0.23 <0.21 
delta-BHC µg/kg, dry wt <0.11 <0.087 - - <0.089 <0.083 <0.095 <0.089 <0.090 <0.13 <0.55 
gamma-BHC (lindane) µg/kg, dry wt <0.076 <0.063 - - <0.096 <1.1 <0.12 <0.096 <0.097 <0.26 0.82 J 
alpha-Chlordane µg/kg, dry wt <0.094 <0.078 - - 5.2 3.6 1.1 J 0.95 J 2.4 8.7 30 
gamma-Chlordane µg/kg, dry wt 0.16 J <0.070 - - <7.3 6.7 1.3 2.3 3.7 11 43 
Chlordane µg/kg, dry wt <15 <13 1.1 1.1 64 48 12 J 18 32 96 380 
4,4'-DDD µg/kg, dry wt 0.44 <0.13 - - 7.5 13 1.5 2.4 2.8 16 66 
4,4'-DDE µg/kg, dry wt 0.87 <0.059 - - 6.8 11 2.4 3.6 4.4 13 33 
4,4'-DDT µg/kg, dry wt <0.30 <0.071 - - <1.2 4.5 1.6 <2.0 <2.2 <1.9 <9.7 
2,4'-DDD µg/kg, dry wt 0.17 J <0.075 - - 2.7 4.2 0.69 J 1.0 J <1.1 4.5 18 
2,4'-DDE µg/kg, dry wt <0.093 <0.077 - - <1.2 <2.1 <1.3 <1.2 <1.3 <1.3 <5.2 
2,4'-DDT µg/kg, dry wt 0.21 J <0.055 - - 1.9 3.5 <1.3 1.7 1.8 3.6 7.3 
∑ detected DDTs µg/kg, dry wt 1.69 <0.13 7.0 7.0 18.9 36.2 6.19 8.7 9.0 37.1 124.3 
Dieldrin µg/kg, dry wt <0.076 <0.063 0.44 0.72 0.46 J <1.1 <0.18 <1.2 <0.33 1.2 J 2.8 
Endosulfan I µg/kg, dry wt <0.084 <0.070 - - <1.2 1.1 J <0.14 0.34 J <1.3 <1.3 <3.8 
Endosulfan II µg/kg, dry wt <0.13 <0.111 - - <0.70 <0.15 <0.18 <0.17 <0.21 <1.1 <1.2 
Endosulfan sulfate µg/kg, dry wt <0.076 <0.063 - - <0.69 <0.12 <0.15 <0.14 <0.14 <1.3 <1.2 
Endrin µg/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 µg/kg, dry wt <0.072 <0.060 - 6.4 0.31 J <1.1 <0.16 <0.15 0.19 J <0.27 <1.2 
Heptachlor µg/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 µg/kg, dry wt <0.072 <0.060 - 0.3 <0.74 <1.1 <0.18 <0.53 <0.54 <0.11 <0.096 
Toxaphene µg/kg, dry wt <3.6 <3.0 - - <44 <39 <21 <49 <42 <89 <210 
PAHs                         
Naphthalene µg/kg, dry wt 5.2 7.9 55.8 - 16 11 11 13 12 13 25 
Acenaphthylene µg/kg, dry wt 1.8 J 0.94 J 31.7 - 9.4 3.4 J 5.5 J 5.8 J 7.5 6.6 11 
Acenaphthene µg/kg, dry wt 1.4 J <0.76 26.6 - 12 4.6 J 2.7 J 2.6 J 3.5 J 4.5 J 33 
Fluorene µg/kg, dry wt 3.1 1.7 J 25.3 - 16 5.4 4.3 J 4.3 J 5.2 J 5.5 J 42 
Phenanthrene µg/kg, dry wt 27 13 237 - 170 28 44 44 65 69 230 
Anthracene µg/kg, dry wt 16 4.0 88 - 47 8.5 15 11 18 20 59 
Fluoranthene µg/kg, dry wt 47 14 514 - 490 100 130 140 200 250 750 
Pyrene µg/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). 
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
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 

PAHs (cont.)                         
Benzo(a)anthracene µg/kg, dry wt 23 7.6 244 - 270 48 59 56 91 110 310 
Chrysene µg/kg, dry wt 26 7.1 289 - 380 73 92 86 140 110 360 
Benzo(b)fluoranthene µg/kg, dry wt 35 8.2 371 - 510 110 130 150 220 260 500 
Benzo(k)fluoranthene µg/kg, dry wt 13 2.9 258 - 170 35 38 46 64 72 150 
Benzo(a)pyrene µg/kg, dry wt 37 7.3 412 - 450 100 110 140 180 210 430 
Indeno(1,2,3-cd)pyrene µg/kg, dry wt 32 5.4 382 - 420 100 130 170 200 220 430 
Dibenzo(a,h)anthracene µg/kg, dry wt 3.9 1.5 J 32.7 - 56 9.9 20 23 24 27 53 
Benzo(g,h,i)perylene µg/kg, dry wt 39 6.6 310 - 460 130 130 180 220 250 490 
∑ detected PAHs µg/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 0.3 2.0 J - 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 52.3 18.6 - 118 64 66.2 70.7 74.5 71.5 64.4 58.1 
Hamilton Organics                         
Phenol µg/kg, dry wt 29 J 3.0 J - 130 150 J <11 4.4 J 4.2 J 5.0 J 7.4 J 6.7 J 
Pentachlorophenol µg/kg, dry wt <20 <20 - 17 <240 <110 <26 <24 <24 <26 <23 
TPH Diesel / motor oil mg/kg, dry wt 42.8 J 20.9 J - 144000 1240 880 376 530 620 1590 2950 
TPH Gasoline / JP-4 mg/kg, dry wt <2.3 <1.7 - 12000 5.0 J 7.1 J <4.3 <3.9 <4.1 <4.3 6.4 J  
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:             
1 San Francisco Regional Water Quality Control Board (1998) Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments. May 1998.     
2 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 5-1c. San Rafael Channel 2010 Sediment Chemistries – Composite Sample Area 8 Maintenance Depth and Z-Layer Core Section Composites and Individual Core Maintenance Depth Sections.  
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-8 SRC-2010-8-Z SRC-2010-8-1 SRC-2010-8-2 SRC-2010-8-3 SRC-2010-8-4 

Grain Size                       
Gravel (>2.00 mm) %, dry wt 14.4 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 11.4 0.67 14.4 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 22.2 2.06 

<100% fines NA 

22.9 33.7 65.7 15.8 29.1 59.8 
% Solids % 67.1 80.9 - - 54.4 47.5 42.7 59.8 38.1 45.4 
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 42.2 21.4 112 112 47.8 106 111 70.7 82.5 47.8 
Copper mg/kg, dry wt 24.3 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 43.2 43.2 60.3 200 126 86.5 227 131 
Mercury mg/kg, dry wt 0.138 0.033 0.43 0.43 0.279 0.503 1.54 0.293 0.332 0.262 
Nickel mg/kg, dry wt 59.9 27.4 112 112 61.4 127 130 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 0.018 J 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 µg/kg, dry wt <0.64 <0.54 - - <0.81 1.3 J <0.75 <0.84 <0.82 <0.59 
Tri-n-butyltin Cation µg/kg, dry wt <0.62 <0.53 - - 5.9 11 <0.71 7.2 23 18 
Di-n-butyltin Cation µg/kg, dry wt 0.63 J <0.24 - - 12 25 6.1 16 67 32 
n-Butyltin Cation µg/kg, dry wt 0.93 J <0.32 - - 12 27 <2.1 <2.3 <2.2 <1.6 
∑ detected Butylins µg/kg, dry wt 1.56 J <0.54 - - 29.9 64.3 6.1 23.2 90 50 
PCBs                       
Aroclor 1016 µg/kg, dry wt <2.0 <1.7 - - <23 <50 <4.3 <4.7 <4.6 <3.3 
Aroclor 1221 µg/kg, dry wt <2.0 <1.7 - - <6.4 <23 <4.2 <4.7 <4.6 <3.3 
Aroclor 1232 µg/kg, dry wt <2.0 <1.7 - - <29 <110 <4.2 <4.7 <4.6 <3.3 
Aroclor 1242 µg/kg, dry wt <2.0 <1.7 - - <39 <29 <4.2 <4.7 <4.6 <3.3 
Aroclor 1248 µg/kg, dry wt <2.0 <1.7 - - <38 <61 <4.2 <4.7 <4.6 <3.3 
Aroclor 1254 µg/kg, dry wt <2.0 <1.7 - - <57 <58 <4.2 <4.7 <4.6 <3.3 
Aroclor 1260 µg/kg, dry wt 2.9 J <1.7 - - 60 76 <4.7 <5.2 <5.1 <3.7 
∑ detected PCBs µg/kg, dry wt 2.9 J <1.7 22.7 22.7 60 76 <4.7 <5.2 <5.1 <3.7 

 



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

 
 

 
Pacific EcoRisk    42 

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). 
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-8 SRC-2010-8-Z SRC-2010-8-1 SRC-2010-8-2 SRC-2010-8-3 SRC-2010-8-4 

Organochlorine Pesticides                       
Aldrin µg/kg, dry wt <0.069 <0.057 1.1 - 0.55 J 0.83 J <0.65 <0.73 <0.70 <0.51 
alpha-BHC µg/kg, dry wt <0.087 <0.072 - - <0.43 <0.64 <0.62 <0.69 <0.67 <0.49 
beta-BHC µg/kg, dry wt <0.27 <0.23 - - <0.18 <0.21 <0.54 <0.60 <0.58 <0.42 
delta-BHC µg/kg, dry wt <0.11 <0.087 - - <0.074 <0.38 <0.67 <0.75 <0.72 <0.53 
gamma-BHC (lindane) µg/kg, dry wt <0.076 <0.063 - - <0.22 <1.3 <0.48 <0.54 <0.52 <0.38 
alpha-Chlordane µg/kg, dry wt <0.094 <0.078 - - 12 15 1.2 J 10 18 16 
gamma-Chlordane µg/kg, dry wt 0.16 J <0.070 - - 18 23 2.8 11 36 23 
Chlordane µg/kg, dry wt <15 <13 1.1 1.1 130 170 <8.5 170 250 190 
4,4'-DDD µg/kg, dry wt 0.44 <0.13 - - 22 43 76 15 29 29 
4,4'-DDE µg/kg, dry wt 0.87 <0.059 - - 13 18 16 13 21 14 
4,4'-DDT µg/kg, dry wt <0.30 <0.071 - - <4.3 <2.7 44 <0.77 7.1 <0.54 
2,4'-DDD µg/kg, dry wt 0.17 J <0.075 - - 4 7.1 <0.42 <0.47 <0.46 <0.33 
2,4'-DDE µg/kg, dry wt <0.093 <0.077 - - <1.5 <2.0 <0.38 <0.42 <0.41 <0.29 
2,4'-DDT µg/kg, dry wt 0.21 J <0.055 - - 3.3 4.2 0.45 <0.33 <0.32 <0.23 
∑ detected DDTs µg/kg, dry wt 1.69 <0.13 7.0 7.0 42.3 72.3 136 28 57.1 43 
Dieldrin µg/kg, dry wt <0.076 <0.063 0.44 0.72 3.1 4.0 1.8 <0.53 5.1 4.2 
Endosulfan I µg/kg, dry wt <0.084 <0.070 - - 3.9 5.3 <0.75 <0.84 <0.81 <0.59 
Endosulfan II µg/kg, dry wt <0.13 <0.11 - - <0.92 <0.16 <0.37 <0.41 <0.40 <0.29 
Endosulfan sulfate µg/kg, dry wt <0.076 <0.063 - - <0.92 <1.2 1.2 J <0.62 <0.60 <0.44 
Endrin µg/kg, dry wt <0.085 <0.071 0.78 - <0.92 0.18 J <0.43 <0.47 <0.46 <0.33 
Endrin aldehyde µg/kg, dry wt <0.072 <0.060 - 6.4 <0.92 <0.14 <0.41 <0.46 <0.45 <0.32 
Heptachlor µg/kg, dry wt <0.069 <0.057 - 0.3 <0.12 <0.14 <0.47 <0.52 <0.51 <0.37 
Heptachlor epoxide µg/kg, dry wt <0.072 <0.060 - 0.3 <0.92 <1.2 2.5 <0.43 <0.42 <0.30 
Toxaphene µg/kg, dry wt <3.6 <3.0 - - <90 <130 <18 <20 <19 <14 
PAHs                       
Naphthalene µg/kg, dry wt 5.2 7.9 55.8 - 10 37 30 36 22 J 19 
Acenaphthylene µg/kg, dry wt 1.8 J 0.94 J 31.7 - 5.6 21 15 J 65 13 J 9.6 J 
Acenaphthene µg/kg, dry wt 1.4 J <0.76 26.6 - 93 21 13 J 69 18 J 29 
Fluorene µg/kg, dry wt 3.1 1.7 J 25.3 - 85 20 17 J 130 42 32 
Phenanthrene µg/kg, dry wt 27 13 237 - 1400 230 41 130 150 410 
Anthracene µg/kg, dry wt 16 4.0 88 - 300 54 16 J 39 45 74 
Fluoranthene µg/kg, dry wt 47 14 514 - 2100 990 150 290 370 570 
Pyrene µg/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). 
 

Analyte Units SF-10 SF-11 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-8 SRC-2010-8-Z SRC-2010-8-1 SRC-2010-8-2 SRC-2010-8-3 SRC-2010-8-4 

PAHs (cont.)                       
Benzo(a)anthracene µg/kg, dry wt 23 7.6 244 - 1000 300 41 110 140 290 
Chrysene µg/kg, dry wt 26 7.1 289 - 900 400 80 170 210 350 
Benzo(b)fluoranthene µg/kg, dry wt 35 8.2 371 - 790 670 84 150 190 210 
Benzo(k)fluoranthene µg/kg, dry wt 13 2.9 258 - 280 170 67 130 170 210 
Benzo(a)pyrene µg/kg, dry wt 37 7.3 412 - 680 710 110 160 190 290 
Indeno(1,2,3-cd)pyrene µg/kg, dry wt 32 5.4 382 - 450 850 86 100 120 140 
Dibenzo(a,h)anthracene µg/kg, dry wt 3.9 1.5 J 32.7 - 97 61 13 J 28 26 30 
Benzo(g,h,i)perylene µg/kg, dry wt 39 6.6 310 - 480 970 140 170 190 210 
∑ detected PAHs µg/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 70.4 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 2.0 J - 36.9 25.1 40 38.5 21.0 55.0 37.9 
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 52.3 18.6 - 118 32.9 63.6 60.5 32.0 39.0 53.2 
Hamilton Organics                       
Phenol µg/kg, dry wt 29 J 3.0 J - 130 <0.83 <23 <24 29 J <590 <22 
Pentachlorophenol µg/kg, dry wt <20 <20 - 17 <25 <230 <240 <200 <270 <220 
TPH Diesel / motor oil mg/kg, dry wt 42.8 J 20.9 J - 144000 262 2620 2060 1500 3440 3510 
TPH Gasoline / JP-4 mg/kg, dry wt <2.3 <1.7 - 12000 15 4.9 J <4.0 <2.6 <4.4 7.2 J 
Methoxyclor mg/kg, dry wt <0.23 <0.19 - 90 <2.0 <2.8 <0.35 <0.39 <0.38 <0.28 
Dioxins (TCDD) ng/kg, dry wt 0.210 0.00392 - 20 6.15 10.2 - - - - 
Notes:            
1 San Francisco Regional Water Quality Control Board (1998) Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments. May 1998.    
2 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, 
Dieldrin, PCBs, and PAHs 

Copper, Lead, Mercury, Zinc, Chlordane, DDTs, PCBs, and 
PAHs 

SRC-2010-7-Z Cadmium, Copper, Lead, Mercury, Zinc, Chlordane, DDTs, 
and PCBs 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, Mercury, Zinc, Chlordane, DDTs, 
and PCBs Copper, Lead, Mercury, Zinc, Chlordane, DDTs, and PCBs 

SRC-2010-7-5 Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane, 
DDTs, Dieldrin, PCBs, and PAHs 

Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane, 
DDTs, Dieldrin, PCBs, and PAHs 

SRC-2010-8 Cadmium, Lead, Zinc, Chlordane, DDTs, Dieldrin, PCBs, and 
PAHs Lead, Zinc, Chlordane, DDTs, Dieldrin, PCBs, and PAHs 

SRC-2010-8-Z Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane, 
DDTs, Dieldrin, PCBs, and PAHs 

Cadmium, Copper, Lead, Mercury, Nickel, Zinc, Chlordane, 
DDTs, Dieldrin, PCBs, and PAHs 

SRC-2010-8-1 Arsenic, Cadmium, Copper, Lead, Mercury, Nickel, Silver, 
Zinc, DDTs, Dieldrin, and Heptachlor epoxide 

Arsenic, Boron, Cadmium, Copper, Lead, Mercury, Nickel, 
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 

SRC-2010-8-3 Cadmium, Copper, Lead, Zinc, Chlordane, DDTs, and  
Deildrin 

Boron, Cadmium, Copper, Lead, Zinc, Chlordane, DDTs, and 
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.  

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 
Water 

Quality 
ObjectiveA 

TSS 56 382 169 42.7 25.5 48 172 28.0 - 
Total Metals (µg/L) 

Arsenic 4.86 11.9 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 4.35 0.21J NA 

Copper 3.430 5.640 0.569 3.910 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 5.93 9.75 2.53 NA 

Selenium 0.3J 0.3J 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 5.0 
Zinc 6.30 10.8 2.30 7.32 4.24 9.39 21.0 1.31 NA 

Dissolved Metals (µg/L) 
Arsenic 2.83 7.24 3.99 3.22 13.4 15.3 8.77 2.07 36 

Cadmium 0.014J 0.018J 0.016J 0.014J 0.011J 0.010J 0.029J 0.011J 9.3 
Chromium 0.04J 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 6.0B 
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 1.45 1.14 1.86 2.10 8.2 

Selenium 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U 0.2U NA 
Zinc 0.62 1.53 1.09 0.64J 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. a 48-hr SET sediment elutriate survival test with Mytilus galloprovincialis, and 
4. a 96-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 Sediment Site 
Rep A Rep B Rep C Rep D Rep E 

Overall Mean 
% 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 90 
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 EC50 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 

EC50 = 1.1 g/L KCl 
* 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 LC50 Value Typical Response Range (mean + 2SD) 
1.1 g/L KCl 0.52 – 1.8 g/L KCl 
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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 Sediment Site 

Rep A Rep B Rep C Rep D Rep E 
Overall Mean 

% Survival 
Lab Control 80 100 100 90 100 94 

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 EC50 was 2.3 g/L KCl, 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* 

EC50 = 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.. 

Current LC50 Value Typical Response Range  
(mean + 2SD) 

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 LC50 Development EC50 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% 77.5 98.0 
50% 60.3* 95.2 
100% 0* 0* 

Site Water Control 88.1 99.2 

Survival LC50 or Development EC50 = 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 

Lab Control 90.7 97.5 
1% 95.2 99.4 
10% 89.1 98.2 
50% 74.9* 98.2 
100% 65.7* 98.6 

Site Water Control 88.1 99.2 

Survival LC50 or Development EC50 = >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% 93.2 98.8 
25% 90.5 99.0 
50% 42.9* 45.6* 
100% 0* 0* 

Site Water Control 88.1 99.2 

Survival LC50 or Development EC50 = 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 

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 

Survival LC50 or Development EC50 = 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 

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 

Survival LC50 or Development EC50 = 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 

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 

Survival LC50 or Development EC50 = 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 

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 

Survival LC50 or Development EC50 = 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 

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 

Survival LC50 or Development EC50 = 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 

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 

Survival LC50 or Development EC50 = 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 LC50 or Development EC50 = 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 EC50 was 2.5 g/L 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 KCl on Mytilus galloprovincialis.  
KCl Treatment (g/L) Mean % Normal Embryo Development 

Lab Control 98.9 
0.5 97.7 
1 98.4 
2 92.6* 
3 0* 
4 0* 

EC50 = 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 EC50 Typical Response Range (mean + 2SD) 
2.5 g/L KCl 1.7–2.9 g/L KCl 
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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 

 Test Treatment 
Rep A Rep B Rep C Rep D Rep E 

Mean 
% 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 LC50 was 0.39 g/L KCl, 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. 

KCl Treatment (g/L) Mean % Survival 
Lab Control 95 

0.125 90 
0.25 100 
0.5 15* 
1 0* 
2 0* 

LC50 = 0.39 g/L 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 LC50 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. 
 



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

 
 

 
Pacific EcoRisk   57 

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.  

Analyte Units Method 
Used 

SAP 
Targeted 

MRL 
Achieved MDL Achieved 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 0.2-0.4 0.5-2.9 

Pesticides       
Aldrin µg/kg EPA 8081B 2  0.16-1.7 0.92-1.7 
a-BHC µg/kg EPA 8081B 2  0.12-0.64 0.92-1.3 
b-BHC µg/kg EPA 8081B 2  0.18-0.50 0.92-1.3 
g-BHC (Lindane) µg/kg EPA 8081B 2  0.092-1.3 0.92-1.3 
d-BHC µg/kg EPA 8081B 2  0.074-0.13 0.92-1.3 
Chlordane µg/kg EPA 8081B 20  1.9-11 9.2-58 
2,4’-DDD µg/kg EPA 8081B 2  0.13-1.1 0.92-1.3 
2,4’-DDE µg/kg EPA 8081B 2  0.17-5.2 0.13-5.2 
2,4’-DDT µg/kg EPA 8081B 2 0.058-1.3 0.92-1.3 
4,4'-DDD µg/kg EPA 8081B 2 0.11-0.63 0.92-5.8 
4,4'-DDE µg/kg EPA 8081B 2 0.11-0.15 0.92-1.3 
4,4'-DDT µg/kg EPA 8081B 2 0.18-9.7 1.2-9.7 
Total DDT µg/kg EPA 8081B 2 0.058-9.7 0.13-4.3 
Dieldrin µg/kg EPA 8081B 2 0.14-1.2 0.92-1.3 
Endosulfan I µg/kg EPA 8081B 2 0.063-3.8 0.92-3.8 
Endosulfan II µg/kg EPA 8081B 2 0.15-1.2 0.92-1.3 
Endosulfan sulfate µg/kg EPA 8081B 2 0.12-1.3 0.92-1.3 
Endrin µg/kg EPA 8081B 2 0.098-1.2 0.92-1.3 
Endrin aldehyde µg/kg EPA 8081B 2 0.13-1.2 0.92-1.3 
Heptachlor µg/kg EPA 8081B 2 0.12-1.2 0.92-1.3 
Heptachlor epoxide µg/kg EPA 8081B 2 0.087-1.2 0.92-1.3 
Toxaphene µg/kg EPA 8081B 20 13-210 52-210 

Total Organotins µg/kg Krone 1989 10 0.24-1.2 1.3-2.6 
Total PAHs µg/kg EPA 8270C 20 0.58-4.9 2.5-23 
Total PCBs µg/kg 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).  

Analyte Units Method Used 
SAP 

Targeted 
MRL 

Achieved 
MDL Achieved MRL 

Metals       
Barium mg/kg EPA 6020 190  0.3-0.4 2.0-2.9 
Beryllium mg/kg EPA 6020 1.03  0.003-0.004 0.020-0.028 
Boron mg/kg EPA 6020 36.9  0.3-0.4 9.9-14 
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 2.0-2.9 

Organics       
Pentachlorophenol µg/kg EPA 8270-GPC 17  20-270 100-1400 
Phenol µg/kg 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 µg/kg EPA 8081B 1.1  1.9-11 9.2-58 
Dieldrin µg/kg EPA 8081B 0.72  0.14-1.2 0.92-1.3 
Heptachlor µg/kg EPA 8081B 0.3  0.12-1.2 0.92-1.3 
Heptachlor epoxide µg/kg EPA 8081B 0.3  0.087-1.2 0.92-1.3 
Methoxychlor µg/kg 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 µg/L EPA 6020 1  0.04-0.08 0.50-1.00 
Cadmium µg/L EPA 6020 0.25  0.002-0.004 0.020-0.040 
Chromium µg/L EPA 6020 1  0.03-0.06 0.20-0.40 

Copper µg/L EPA 6020 1  0.004-0.008 0.100-0.200 
Lead µg/L EPA 6020 0.25  0.009-0.018 0.020-0.040 

Mercury µg/L  EPA 7471A 0.005  0.00006 0.001 
Nickel µg/L EPA 6020 5  0.03-0.06 0.20-0.40 

Selenium µg/L EPA 7742 0.5  0.2 1.0 
Zinc µg/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 
at SF-10 or SF-11 

Suitable for Placement at 
HWRP Composite ID 

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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Sampling Field Logs and Data Sheets 
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Appendix B 
 

Analytical Chemistry Laboratory Data Report Submitted by 
Columbia Analytical Services 
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For a specific list of NELAP-accredited analytes, refer to the certifications section at www.caslab.com. 
 

 

July 21, 2010 Service Request No:  K1006356 
 

Pradeep Divvela 
Columbia Analytical Services, Inc 
1317 S. 13th Avenue 
Kelso, WA 98626 
  
 
Laboratory Results for:  Pacific EcoRisk Laboratories/USACE San Rafael Channel/16087 
Dear Pradeep Divvela: 
 
Enclosed are the results of the sample(s) submitted to our laboratory on June 23rd and July 3rd, 
2010.  For your reference, these analyses have been assigned our service request number:  
K1006356.  All analyses were performed according to our laboratory’s quality assurance 
program.  The test results meet requirements of the NELAP standards except as noted in the case 
narrative report.  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.  In accordance to the NELAC 2003 Standard, a 
statement on the estimated uncertainty of measurement of any quantitative analysis will be 
supplied upon request. 
 
Please contact me if you have any questions.  My direct number is 281-994-2954.  You may also 
contact me via email at DBiles@caslab.com. 
 
 
Respectfully submitted, 
 
Columbia Analytical Services, Inc. 

 

Darren Biles 
Project Manager 
 Page 1 of __________ 
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Approved by:                                                                                               Date: 
 
Xiangqiu Liang, Laboratory Director 
 
 

COLUMBIA ANALYTICAL SERVICES, INC 
 
 
 
Client: Pacific EcoRisk Laboratories Service Request No.: K1006356 
Project: USACE San Rafael Channel/16087 Date Received: 6/23/10-7/03/10 
Sample Matrix: Sediment  
 
 
 

CASE NARRATIVE 
 
 
 
All analyses were performed in adherence to the quality assurance program of Columbia Analytical Services, Inc. 
(CAS).  This report contains analytical results for samples designated for Tier II.  When appropriate to the method, 
method blank results have been reported with each analytical test.   
 
 
Sample Receipt 
 
Nine sediment samples were received for analysis at Columbia Analytical Services between 6/23/10 and 7/03/10.   
 
The samples were received at 0C in good condition and are consistent with the accompanying chain of custody 
form.  The samples were stored in a refrigerator at 4C upon receipt at the laboratory. 
 
Please note the reporting forms are currently referencing the date CAS- Kelso received the samples (6/18/10-
6/23/10) and not the date CAS-Houston received the samples (6/23/10-7/3/10.)   
 
 
Data Validation Notes and Discussion 

B flags – Method Blanks 

The Method Blank EQ1000320-01 contained low levels of 1234678-HpCDD, OCDD, and OCDF at or below the 
Method Reporting Limit (MRL).   
 
The Method Blank EQ1000323-01 contained low levels of OCDD at or below the Method Reporting Limit (MRL).   
 
The Method Blank EQ1000340-01 contained low levels of 1234678-HpCDD and OCDD at or below the Method 
Reporting Limit (MRL).   
 
The associated compounds in the samples are flagged with ‘B’ flags.   
 
 

Y flags – Labeled Standards 

Samples that had recoveries of labeled standards outside the acceptance limits are flagged with ‘Y’ flags.    In all 
cases, the signal-to-noise ratios are greater than 10:1, making these data acceptable. 
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Approved by:                                                                                               Date: 
 
Xiangqiu Liang, Laboratory Director 
 
 

 

MS/DMS  

EQ1000320: Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed 
and reported in lieu of an MS/DMS for this extraction batch. The batch quality control criteria were met.   
 
EQ1000323: Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed 
and reported in lieu of an MS/DMS for this extraction batch. The batch quality control criteria were met.   
 
EQ1000340: Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed 
and reported in lieu of an MS/DMS for this extraction batch. The batch quality control criteria were met.   
 
 

C flags – 2378-TCDF Confirmation 

Confirmation of the TCDF compound: When 2378-TCDF is detected on the DB-5 column, confirmation analyses 
are performed on a second column (DB-225.) The results from both the DB-5 column and the DB-225 column are 
included in this data package.   

The valid result for the 2378-TCDF compound is reported from the confirmation column. 

The confirmation results have been included on the TEQ summary pages. 

 

K flags 

EMPC - When the ion abundance ratios associated with a particular compound are outside the QC limits, samples 
are flagged with a ‘K’ flag.   A ‘K’ flag indicates an estimated maximum possible concentration for the associated 
compound.   

 

Detection Limits 
 
Detection limits are calculated for each congener in each sample by measuring the height of the noise level for each 
quantitation ion for the associated labeled standard.  The concentration equivalent to 2.5 times the height of the 
noise is then calculated using the appropriate response factor and the weight of the sample.  The calculated 
concentration equals the detection limit.   
 
 

The TEQ results for each sample have been calculated by CAS/Houston to include: 

 WHO-2005 TEFs (”The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin-Like Compounds”, M. Van den Berg et al., Toxicological 
Sciences 93(2):223-241, 2006) 

 2378-TCDF from the DB-225 column, when confirmation required 

 Non-detected compounds are not included in the ‘Total’ 
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SAMPLE CROSS-REFERENCE

Client:

Project:

SAMPLE # CLIENT SAMPLE ID DATE TIME

USACE San Rafael Channel/16087

Service Request: K1006356Pacific EcoRisk Laboratories

K1006356-001 SRC-2010-1-Comp 6/8/10 09:20

K1006356-002 SRC-2010-2-Comp 6/9/10 08:00

K1006356-003 SRC-2010-3-Comp 6/9/10 11:05

K1006356-004 SRC-2010-4-Comp 6/11/10 08:40

K1006356-005 SRC-2010-5-Comp 6/8/10 13:35

K1006356-006 SRC-2010-6-Comp 6/9/10 15:30

K1006356-007 SRC-2010-7-Comp 6/10/10 09:00

K1006356-008 SRC-2010-7-Z-Comp 6/10/10 11:55

K1006356-009 SRC-2010-1-B-Comp 6/8/10 09:20

K1006356-010 SRC-2010-2-B-Comp 6/9/10 08:00

K1006356-011 SRC-2010-3-B-Comp 6/9/10 11:05

K1006356-012 SRC-2010-4-B-Comp 6/11/10 08:40

K1006356-013 SRC-2010-5-B-Comp 6/8/10 13:35

K1006356-014 SRC-2010-6-B-Comp 6/9/10 15:30

K1006356-015 SRC-2010-7-B-Comp 6/10/10 09:00

K1006356-016 SRC-2010-7-1 6/10/10 09:00

K1006356-017 SRC-2010-7-2 6/10/10 09:40

K1006356-018 SRC-2010-7-3 6/10/10 10:10

K1006356-019 SRC-2010-7-4 6/10/10 10:35

K1006356-020 SRC-2010-7-5 6/10/10 11:00

K1006356-021 SRC-2010-8-Z-Comp 6/10/10 11:55

Page 1 of 1Sample SummaryPrinted 7/21/10 12:10
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Laboratory Certifications 
2010-2011 

 
 

 
 

STATE/PROGRAM AGENCY CERTIFICATION ID EXP DATE  
ARIZONA AZ-DHS AZ0725 05/27/11 
ARKANSAS ADEQ 10-035-0 06/16/11 
CALIFORNIA CA-ELAP 2452 02/28/11 
DOD ELAP A2LA 2897.01 11/30/11 
FLORIDA/NELAP FL-DOHS E87611 06/30/11 
HAWAII HI-DOH N/A 06/30/11 
ILLINOIS/NELAP IL-EPA 002380 10/06/10 
ISO 17025 A2LA 2897.01 11/30/11 
LOUISIANA/NELAP LELAP 03048 06/30/10 
LOUISIANA/NELAP LDHH LA100032 12/31/10 
MAINE ME-DOHS 2010041 06/05/12 
MICHIGAN MIDEQ 9971 06/30/10 
MINNESOTA MDH 048-999-427 12/31/10 
NEVADA NDEP TX014112010A 07/31/10 
NEW JERSEY NJDEP TX008 06/30/11 
NEW MEXICO NMED-DWB N/A 06/30/11 
NEW YORK/NELAP NY-DOH 11707 04/01/11 
OKLAHOMA OKDEQ 2009-25 08/31/10 
OREGON/NELAP ORELAP TX200002-006 03/24/10 
PENNSYLVANIA/NELAP PLAP 002 06/30/11 
TENNESSEE TNDEC 04016 06/30/11 
TEXAS/NELAP TCEQ T104704216-10-1 06/30/11 
UTAH/NELAP UTELCP COLU2 06/30/10 
SOIL IMPORT PERMIT USDA P330-09-00067 03/27/12 
WASHINGTON/NELAP WA-Ecology C1855 11/14/10 
WEST VIRGINIA WVDEP 347 06/30/11 
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Abbreviations, Acronyms & Definitions 
 

 
Cal  Calibration 
Conc  CONCentration 
Dioxin(s) Polychlorinated dibenzo-p-dioxin(s) 
EDL  Estimated Detection Limit 
EMPC  Estimated Maximum Possible Concentration 
Flags  Data qualifiers 
Furan(s) Polychlorinated dibenzofuran(s) 
g  Grams 
ICAL  Initial CALibration 
ID  IDentifier 
Ions  Masses monitored for the analyte during data acquisition 
L  Liter (s) 
LCS  Laboratory Control Sample 
DLCS  Duplicate Laboratory Control Sample 
MB  Method Blank 
MCL  Method Calibration Limit 
MDL  Method Detection Limit 
MRL  Method Reporting Limit 
mL  Milliliters 
MS  Matrix Spiked sample 
DMS  Duplicate Matrix Spiked sample 
NO  Number of peaks meeting all identification criteria 
PCDD(s) Polychlorinated dibenzo-p-dioxin(s) 
PCDF(s) Polychlorinated dibenzofuran(s) 
ppb  Parts per billion 
ppm  Parts per million 
ppq  Parts per quadrillion 
ppt  Parts per trillion 
QA  Quality Assurance 
QC  Quality Control 
Ratio  Ratio of areas from monitored ions for an analyte 
% Rec.  Percent Recovery 
RPD  Relative Percent Difference 
RRF  Relative Response Factor 
RT  Retention Time 
RRT  Relative Retention Time 
SDG  Sample Delivery Group 
S/N  Signal-to-Noise ratio 
TEF  Toxicity Equivalence Factor 
TEQ  Toxicity Equivalence Quotient 
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Data Qualifier Flags – Dioxin/Furans 
 

 
 
 

o B Indicates the associated analyte is found in the method blank, as well as in the sample. 

 

o C Confirmation of the TCDF compound: When 2378-TCDF is detected on the DB-5 column, 

confirmation analyses are performed on a second column (DB-225). The results from both the 

DB-5 column and the DB-225 column are included in this data package.  The results from the 

DB-225 analyses should be used to evaluate the 2378-TCDF in the samples. The confirmed 

result should be used in determining the TEQ value for TCDF. 

 

o E Indicates an estimated value – used when the analyte concentration exceeds the upper end of 

the linear calibration range. 

 

o J Indicates an estimated value – used when the analyte concentration is  below the method 

reporting limit (MRL) and above the estimated detection limit (EDL). 

o K EMPC - When the ion abundance ratios associated with a particular compound are outside the 

QC limits, samples are flagged with a ‘K’ flag.  A ‘K’ flag indicates an estimated maximum 

possible concentration for the associated compound. 

 

o U Indicates the compound was analyzed and not detected. 

 

o Y Samples that had recoveries of labeled standards outside the acceptance limits are flagged 

with ‘Y’. In all cases, the signal-to-noise ratios are greater than 10:1, making these data 

acceptable. 

 

o ND Indicates concentration is reported as ‘Not Detected.’ 

 

o S Peak is saturated; data not reportable. 

 

o P Indicates chlorodiphenyl ether interference present at the retention time of the target 

compound. 

 

o Q Lock-mass interference by chlorodiphenyl ether compounds. 
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Peer Review Signatures
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 8/10 0920

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-001

Units: 

Dry

ng/Kg

44.6Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-1-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109694

GC Column: DB-5

Sample Amount: 11.341g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P208554

P109689

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1411

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.980.250 1

UND1,2,3,7,8-PeCDD 4.940.170 1

UND1,2,3,4,7,8-HxCDD 4.940.122 1

J0.9261,2,3,6,7,8-HxCDD 4.940.109 1.29 1.000 1

J0.6251,2,3,7,8,9-HxCDD 4.940.116 1.33 1.008 1

B14.31,2,3,4,6,7,8-HpCDD 4.940.154 1.11 1.000 1

B107OCDD 9.890.195 0.88 1.000 1

CJ0.9522,3,7,8-TCDF 1.980.389 0.70 1.001 1

UND1,2,3,7,8-PeCDF 4.940.161 1

UND2,3,4,7,8-PeCDF 4.940.160 1

J0.4161,2,3,4,7,8-HxCDF 4.940.139 1.33 1.000 1

UND1,2,3,6,7,8-HxCDF 4.940.131 1

UND1,2,3,7,8,9-HxCDF 4.940.177 1

UND2,3,4,6,7,8-HxCDF 4.940.151 1

J2.721,2,3,4,6,7,8-HpCDF 4.940.136 1.02 1.000 1

UND1,2,3,4,7,8,9-HpCDF 4.940.189 1

BJ7.08OCDF 9.890.203 0.87 1.004 1

J0.883Total Tetra-Dioxins 1.980.250 0.83 1

J0.496Total Penta-Dioxins 4.940.170 1.56 1

7.58Total Hexa-Dioxins 4.940.109 1.27 1

34.0Total Hepta-Dioxins 4.940.154 1.08 1

J0.952Total Tetra-Furans 1.980.389 0.70 1

J2.38Total Penta-Furans 4.940.160 1.59 1

J2.48Total Hexa-Furans 4.940.131 1.37 1

7.31Total Hepta-Furans 4.940.136 1.02 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 8/10 0920

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-001

Units: 

Dry

Percent

44.6Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-1-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109694

GC Column: DB-5

Sample Amount: 11.341g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P208554

P109689

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1411

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13575749.290 0.80 1.0091000

13C-1,2,3,7,8-PeCDD 40-13597974.095 1.59 1.1811000

13C-1,2,3,6,7,8-HxCDD 40-135581443.984 1.26 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135601497.977 1.07 1.0682500

13C-OCDD 40-135482395.543 0.91 1.1465000

13C-2,3,7,8-TCDF 40-13569689.236 0.79 0.9781000

13C-1,2,3,7,8-PeCDF 40-13598978.866 1.60 1.1401000

13C-1,2,3,4,7,8-HxCDF 40-135501244.820 0.53 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135541340.879 0.45 1.0452500

37Cl-2,3,7,8-TCDD 40-135101806.737 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

365



Sample Name: 

Basis: Lab Code: K1006356-001

SRC-2010-1-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 8/10 0920

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.250 1 12,3,7,8-TCDD

ND 0.170 1 11,2,3,7,8-PeCDD

ND 0.122 1 0.11,2,3,4,7,8-HxCDD

0.926 0.109 1 0.1 0.09261,2,3,6,7,8-HxCDD

0.625 0.116 1 0.1 0.06251,2,3,7,8,9-HxCDD

14.3 0.154 1 0.01 0.1431,2,3,4,6,7,8-HpCDD

107 0.195 1 0.0003 0.0321OCDD

0.781 0.133 1 0.1 0.07812,3,7,8-TCDF

ND 0.161 1 0.031,2,3,7,8-PeCDF

ND 0.160 1 0.32,3,4,7,8-PeCDF

0.416 0.139 1 0.1 0.04161,2,3,4,7,8-HxCDF

ND 0.131 1 0.11,2,3,6,7,8-HxCDF

ND 0.177 1 0.11,2,3,7,8,9-HxCDF

ND 0.151 1 0.12,3,4,6,7,8-HxCDF

2.72 0.136 1 0.01 0.02721,2,3,4,6,7,8-HpCDF

ND 0.189 1 0.011,2,3,4,7,8,9-HpCDF

7.08 0.203 1 0.0003 0.00212OCDF

Total TEQ 0.479

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 8/10 0920

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-001

Units: 

Dry

ng/Kg

44.6Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-1-Comp

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137034

GC Column: DB-225

Sample Amount: 11.341g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U137025

U137024

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1813

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

J0.7812,3,7,8-TCDF 1.980.133 0.76 1.001 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13564637.599 0.78 1.0611000

37Cl-2,3,7,8-TCDD 40-13590719.378 NA 0.989800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 0800

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-002

Units: 

Dry

ng/Kg

46.7Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-2-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109695

GC Column: DB-5

Sample Amount: 12.223g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P208554

P109689

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1459

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.750.215 1

UND1,2,3,7,8-PeCDD 4.380.129 1

UND1,2,3,4,7,8-HxCDD 4.380.0785 1

J0.2951,2,3,6,7,8-HxCDD 4.380.0705 1.23 1.000 1

JK0.1811,2,3,7,8,9-HxCDD 4.380.0745 1.45 1.008 1

B5.591,2,3,4,6,7,8-HpCDD 4.380.132 1.01 1.000 1

B42.0OCDD 8.760.203 0.89 1.000 1

UND2,3,7,8-TCDF 1.750.292 1

UND1,2,3,7,8-PeCDF 4.380.107 1

UND2,3,4,7,8-PeCDF 4.380.106 1

UND1,2,3,4,7,8-HxCDF 4.380.0899 1

UND1,2,3,6,7,8-HxCDF 4.380.0850 1

UND1,2,3,7,8,9-HxCDF 4.380.115 1

UND2,3,4,6,7,8-HxCDF 4.380.0976 1

J1.121,2,3,4,6,7,8-HpCDF 4.380.0840 0.96 1.000 1

UND1,2,3,4,7,8,9-HpCDF 4.380.117 1

BJ3.06OCDF 8.760.138 0.88 1.004 1

J0.398Total Tetra-Dioxins 1.750.215 0.79 1

UNDTotal Penta-Dioxins 4.380.129 1

J2.68Total Hexa-Dioxins 4.380.0705 1.22 1

14.6Total Hepta-Dioxins 4.380.132 1.01 1

UNDTotal Tetra-Furans 1.750.292 1

UNDTotal Penta-Furans 4.380.106 1

J1.25Total Hexa-Furans 4.380.0850 1.36 1

J2.90Total Hepta-Furans 4.380.0840 0.96 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 0800

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-002

Units: 

Dry

Percent

46.7Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-2-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109695

GC Column: DB-5

Sample Amount: 12.223g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P208554

P109689

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1459

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13574738.462 0.79 1.0091000

13C-1,2,3,7,8-PeCDD 40-13597970.054 1.59 1.1811000

13C-1,2,3,6,7,8-HxCDD 40-135601494.499 1.27 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135611528.746 1.07 1.0682500

13C-OCDD 40-135472358.270 0.91 1.1465000

13C-2,3,7,8-TCDF 40-13564643.378 0.76 0.9791000

13C-1,2,3,7,8-PeCDF 40-13596962.320 1.60 1.1411000

13C-1,2,3,4,7,8-HxCDF 40-135481210.406 0.53 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135571429.311 0.45 1.0442500

37Cl-2,3,7,8-TCDD 40-135102812.202 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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Sample Name: 

Basis: Lab Code: K1006356-002

SRC-2010-2-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 0800

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.215 1 12,3,7,8-TCDD

ND 0.129 1 11,2,3,7,8-PeCDD

ND 0.0785 1 0.11,2,3,4,7,8-HxCDD

0.295 0.0705 1 0.1 0.02951,2,3,6,7,8-HxCDD

0.181 0.0745 1 0.1 0.01811,2,3,7,8,9-HxCDD

5.59 0.132 1 0.01 0.05591,2,3,4,6,7,8-HpCDD

42.0 0.203 1 0.0003 0.0126OCDD

ND 0.292 1 0.12,3,7,8-TCDF

ND 0.107 1 0.031,2,3,7,8-PeCDF

ND 0.106 1 0.32,3,4,7,8-PeCDF

ND 0.0899 1 0.11,2,3,4,7,8-HxCDF

ND 0.0850 1 0.11,2,3,6,7,8-HxCDF

ND 0.115 1 0.11,2,3,7,8,9-HxCDF

ND 0.0976 1 0.12,3,4,6,7,8-HxCDF

1.12 0.0840 1 0.01 0.01121,2,3,4,6,7,8-HpCDF

ND 0.117 1 0.011,2,3,4,7,8,9-HpCDF

3.06 0.138 1 0.0003 0.000918OCDF

Total TEQ 0.128

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 1105

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-003

Units: 

Dry

ng/Kg

48.3Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-3-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208555

GC Column: DB-5

Sample Amount: 13.215g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1909

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.570.0735 1

UND1,2,3,7,8-PeCDD 3.920.0746 1

UND1,2,3,4,7,8-HxCDD 3.920.0742 1

JK0.08441,2,3,6,7,8-HxCDD 3.920.0527 1.48 1.000 1

UND1,2,3,7,8,9-HxCDD 3.920.0597 1

BJ1.431,2,3,4,6,7,8-HpCDD 3.920.0353 1.09 1.000 1

B9.87OCDD 7.830.0864 0.88 1.000 1

CJ0.2122,3,7,8-TCDF 1.570.0729 0.82 1.001 1

UND1,2,3,7,8-PeCDF 3.920.0632 1

UND2,3,4,7,8-PeCDF 3.920.0612 1

UND1,2,3,4,7,8-HxCDF 3.920.0698 1

UND1,2,3,6,7,8-HxCDF 3.920.0597 1

UND1,2,3,7,8,9-HxCDF 3.920.0804 1

UND2,3,4,6,7,8-HxCDF 3.920.0669 1

JK0.2911,2,3,4,6,7,8-HpCDF 3.920.0652 1.23 1.000 1

UND1,2,3,4,7,8,9-HpCDF 3.920.0829 1

BJ0.785OCDF 7.830.0552 0.95 1.004 1

UNDTotal Tetra-Dioxins 1.570.0735 1

UNDTotal Penta-Dioxins 3.920.0746 1

J0.624Total Hexa-Dioxins 3.920.0527 1.21 1

4.06Total Hepta-Dioxins 3.920.0353 0.99 1

J0.212Total Tetra-Furans 1.570.0729 0.82 1

J0.174Total Penta-Furans 3.920.0612 1.67 1

J0.131Total Hexa-Furans 3.920.0597 1.15 1

J0.488Total Hepta-Furans 3.920.0652 0.90 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 1105

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-003

Units: 

Dry

Percent

48.3Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-3-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208555

GC Column: DB-5

Sample Amount: 13.215g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1909

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13567673.466 0.78 1.0091000

13C-1,2,3,7,8-PeCDD 40-13565653.510 1.59 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135721795.303 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135631583.374 1.05 1.0682500

13C-OCDD 40-135492462.669 0.90 1.1495000

13C-2,3,7,8-TCDF 40-13566655.224 0.78 0.9821000

13C-1,2,3,7,8-PeCDF 40-13574736.508 1.59 1.1311000

13C-1,2,3,4,7,8-HxCDF 40-135671679.023 0.53 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135611516.631 0.45 1.0442500

37Cl-2,3,7,8-TCDD 40-13591725.768 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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Sample Name: 

Basis: Lab Code: K1006356-003

SRC-2010-3-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 1105

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.0735 1 12,3,7,8-TCDD

ND 0.0746 1 11,2,3,7,8-PeCDD

ND 0.0742 1 0.11,2,3,4,7,8-HxCDD

0.0844 0.0527 1 0.1 0.008441,2,3,6,7,8-HxCDD

ND 0.0597 1 0.11,2,3,7,8,9-HxCDD

1.43 0.0353 1 0.01 0.01431,2,3,4,6,7,8-HpCDD

9.87 0.0864 1 0.0003 0.00296OCDD

ND 0.0848 1 0.12,3,7,8-TCDF

ND 0.0632 1 0.031,2,3,7,8-PeCDF

ND 0.0612 1 0.32,3,4,7,8-PeCDF

ND 0.0698 1 0.11,2,3,4,7,8-HxCDF

ND 0.0597 1 0.11,2,3,6,7,8-HxCDF

ND 0.0804 1 0.11,2,3,7,8,9-HxCDF

ND 0.0669 1 0.12,3,4,6,7,8-HxCDF

0.291 0.0652 1 0.01 0.002911,2,3,4,6,7,8-HpCDF

ND 0.0829 1 0.011,2,3,4,7,8,9-HpCDF

0.785 0.0552 1 0.0003 0.000236OCDF

Total TEQ 0.0288

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

373



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 1105

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-003

Units: 

Dry

ng/Kg

48.3Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-3-Comp

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137046

GC Column: DB-225

Sample Amount: 13.215g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U137039

U137038

Date Extracted: 

Date Analyzed: 

6/25/10

7/13/10 1545

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDF 1.570.0848 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13568684.749 0.79 1.0601000

37Cl-2,3,7,8-TCDD 40-13592732.829 NA 0.988800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

374



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/11/10 0840

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-004

Units: 

Dry

ng/Kg

47.2Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-4-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208556

GC Column: DB-5

Sample Amount: 10.784g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1957

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.960.115 1

UND1,2,3,7,8-PeCDD 4.910.114 1

JK0.1041,2,3,4,7,8-HxCDD 4.910.0967 0.66 0.999 1

J0.4501,2,3,6,7,8-HxCDD 4.910.0686 1.23 1.000 1

J0.3631,2,3,7,8,9-HxCDD 4.910.0780 1.10 1.009 1

B7.721,2,3,4,6,7,8-HpCDD 4.910.0798 1.06 1.000 1

B52.1OCDD 9.820.102 0.90 1.000 1

CJK0.3982,3,7,8-TCDF 1.960.151 0.57 1.001 1

UND1,2,3,7,8-PeCDF 4.910.121 1

UND2,3,4,7,8-PeCDF 4.910.117 1

JK0.2581,2,3,4,7,8-HxCDF 4.910.109 1.69 1.001 1

UND1,2,3,6,7,8-HxCDF 4.910.0930 1

UND1,2,3,7,8,9-HxCDF 4.910.126 1

UND2,3,4,6,7,8-HxCDF 4.910.105 1

J1.751,2,3,4,6,7,8-HpCDF 4.910.106 0.90 1.000 1

UND1,2,3,4,7,8,9-HpCDF 4.910.135 1

BJ3.96OCDF 9.820.0896 0.81 1.004 1

UNDTotal Tetra-Dioxins 1.960.115 1

J0.318Total Penta-Dioxins 4.910.114 1.46 1

J2.48Total Hexa-Dioxins 4.910.0686 1.40 1

18.9Total Hepta-Dioxins 4.910.0798 1.00 1

UNDTotal Tetra-Furans 1.960.151 1

J1.37Total Penta-Furans 4.910.117 1.76 1

J1.98Total Hexa-Furans 4.910.0930 1.24 1

J4.82Total Hepta-Furans 4.910.106 0.90 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

375



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/11/10 0840

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-004

Units: 

Dry

Percent

47.2Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-4-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208556

GC Column: DB-5

Sample Amount: 10.784g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1957

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13560599.958 0.77 1.0091000

13C-1,2,3,7,8-PeCDD 40-13563627.663 1.61 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135711765.519 1.28 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135651630.026 1.06 1.0682500

13C-OCDD 40-135512556.393 0.91 1.1495000

13C-2,3,7,8-TCDF 40-13553529.219 0.78 0.9821000

13C-1,2,3,7,8-PeCDF 40-13570704.419 1.56 1.1311000

13C-1,2,3,4,7,8-HxCDF 40-135661659.234 0.52 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135621558.486 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13578621.241 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

376



Sample Name: 

Basis: Lab Code: K1006356-004

SRC-2010-4-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/11/10 0840

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.115 1 12,3,7,8-TCDD

ND 0.114 1 11,2,3,7,8-PeCDD

0.104 0.0967 1 0.1 0.01041,2,3,4,7,8-HxCDD

0.450 0.0686 1 0.1 0.04501,2,3,6,7,8-HxCDD

0.363 0.0780 1 0.1 0.03631,2,3,7,8,9-HxCDD

7.72 0.0798 1 0.01 0.07721,2,3,4,6,7,8-HpCDD

52.1 0.102 1 0.0003 0.0156OCDD

0.522 0.126 1 0.1 0.05222,3,7,8-TCDF

ND 0.121 1 0.031,2,3,7,8-PeCDF

ND 0.117 1 0.32,3,4,7,8-PeCDF

0.258 0.109 1 0.1 0.02581,2,3,4,7,8-HxCDF

ND 0.0930 1 0.11,2,3,6,7,8-HxCDF

ND 0.126 1 0.11,2,3,7,8,9-HxCDF

ND 0.105 1 0.12,3,4,6,7,8-HxCDF

1.75 0.106 1 0.01 0.01751,2,3,4,6,7,8-HpCDF

ND 0.135 1 0.011,2,3,4,7,8,9-HpCDF

3.96 0.0896 1 0.0003 0.00119OCDF

Total TEQ 0.281

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

377



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/11/10 0840

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-004

Units: 

Dry

ng/Kg

47.2Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-4-Comp

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137047

GC Column: DB-225

Sample Amount: 10.784g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U137039

U137038

Date Extracted: 

Date Analyzed: 

6/25/10

7/13/10 1611

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

J0.5222,3,7,8-TCDF 1.960.126 0.68 1.001 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13557573.327 0.79 1.0601000

37Cl-2,3,7,8-TCDD 40-13579630.480 NA 0.989800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

378



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 8/10 1335

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-005

Units: 

Dry

ng/Kg

44.2Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-5-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109593

GC Column: DB-5

Sample Amount: 11.657g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1301

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.940.315 1

UND1,2,3,7,8-PeCDD 4.850.227 1

JK0.2401,2,3,4,7,8-HxCDD 4.850.184 0.96 0.999 1

J0.7311,2,3,6,7,8-HxCDD 4.850.165 1.13 1.000 1

J0.6061,2,3,7,8,9-HxCDD 4.850.174 1.16 1.009 1

11.71,2,3,4,6,7,8-HpCDD 4.850.257 1.02 1.000 1

B85.8OCDD 9.700.250 0.90 1.000 1

UND2,3,7,8-TCDF 1.940.528 1

UND1,2,3,7,8-PeCDF 4.850.251 1

UND2,3,4,7,8-PeCDF 4.850.249 1

UND1,2,3,4,7,8-HxCDF 4.850.257 1

UND1,2,3,6,7,8-HxCDF 4.850.243 1

UND1,2,3,7,8,9-HxCDF 4.850.326 1

UND2,3,4,6,7,8-HxCDF 4.850.279 1

J2.771,2,3,4,6,7,8-HpCDF 4.850.137 0.93 1.000 1

UND1,2,3,4,7,8,9-HpCDF 4.850.191 1

J7.47OCDF 9.700.359 0.81 1.004 1

UNDTotal Tetra-Dioxins 1.940.315 1

UNDTotal Penta-Dioxins 4.850.227 1

6.25Total Hexa-Dioxins 4.850.165 1.30 1

28.6Total Hepta-Dioxins 4.850.257 1.10 1

UNDTotal Tetra-Furans 1.940.528 1

UNDTotal Penta-Furans 4.850.249 1

J2.98Total Hexa-Furans 4.850.243 1.29 1

J2.77Total Hepta-Furans 4.850.137 0.93 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

379



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 8/10 1335

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-005

Units: 

Dry

Percent

44.2Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-5-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109593

GC Column: DB-5

Sample Amount: 11.657g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1301

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13574737.013 0.79 1.0091000

13C-1,2,3,7,8-PeCDD 40-13588882.099 1.63 1.1821000

13C-1,2,3,6,7,8-HxCDD 40-135621555.926 1.29 0.9912500

13C-1,2,3,4,6,7,8-HpCDD 40-135601498.224 1.05 1.0682500

13C-OCDD 40-135432132.518 0.91 1.1465000

13C-2,3,7,8-TCDF 40-13563633.351 0.80 0.9791000

13C-1,2,3,7,8-PeCDF 40-13588884.704 1.60 1.1421000

13C-1,2,3,4,7,8-HxCDF 40-135571433.996 0.53 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135571421.512 0.45 1.0452500

37Cl-2,3,7,8-TCDD 40-13599788.626 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

380



Sample Name: 

Basis: Lab Code: K1006356-005

SRC-2010-5-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 8/10 1335

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.315 1 12,3,7,8-TCDD

ND 0.227 1 11,2,3,7,8-PeCDD

0.240 0.184 1 0.1 0.02401,2,3,4,7,8-HxCDD

0.731 0.165 1 0.1 0.07311,2,3,6,7,8-HxCDD

0.606 0.174 1 0.1 0.06061,2,3,7,8,9-HxCDD

11.7 0.257 1 0.01 0.1171,2,3,4,6,7,8-HpCDD

85.8 0.250 1 0.0003 0.0257OCDD

ND 0.528 1 0.12,3,7,8-TCDF

ND 0.251 1 0.031,2,3,7,8-PeCDF

ND 0.249 1 0.32,3,4,7,8-PeCDF

ND 0.257 1 0.11,2,3,4,7,8-HxCDF

ND 0.243 1 0.11,2,3,6,7,8-HxCDF

ND 0.326 1 0.11,2,3,7,8,9-HxCDF

ND 0.279 1 0.12,3,4,6,7,8-HxCDF

2.77 0.137 1 0.01 0.02771,2,3,4,6,7,8-HpCDF

ND 0.191 1 0.011,2,3,4,7,8,9-HpCDF

7.47 0.359 1 0.0003 0.00224OCDF

Total TEQ 0.330

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

381



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 1530

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-006

Units: 

Dry

ng/Kg

40.9Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-6-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109594

GC Column: DB-5

Sample Amount: 11.638g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1348

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 2.100.404 1

JK0.6821,2,3,7,8-PeCDD 5.250.209 1.12 1.001 1

J1.151,2,3,4,7,8-HxCDD 5.250.210 1.26 0.999 1

J2.981,2,3,6,7,8-HxCDD 5.250.189 1.10 1.000 1

J2.731,2,3,7,8,9-HxCDD 5.250.199 1.27 1.009 1

50.21,2,3,4,6,7,8-HpCDD 5.250.374 1.05 1.000 1

B829OCDD 10.50.392 0.89 1.000 1

UND2,3,7,8-TCDF 2.100.500 1

UND1,2,3,7,8-PeCDF 5.250.290 1

UND2,3,4,7,8-PeCDF 5.250.287 1

JK0.6971,2,3,4,7,8-HxCDF 5.250.190 1.04 1.000 1

JK0.4311,2,3,6,7,8-HxCDF 5.250.180 1.66 1.003 1

UND1,2,3,7,8,9-HxCDF 5.250.241 1

J0.3472,3,4,6,7,8-HxCDF 5.250.206 1.14 1.018 1

11.61,2,3,4,6,7,8-HpCDF 5.250.178 1.03 1.000 1

J0.7561,2,3,4,7,8,9-HpCDF 5.250.247 1.02 1.034 1

41.5OCDF 10.50.460 0.89 1.004 1

UNDTotal Tetra-Dioxins 2.100.404 1

J1.16Total Penta-Dioxins 5.250.209 1.47 1

22.6Total Hexa-Dioxins 5.250.189 1.32 1

111Total Hepta-Dioxins 5.250.374 1.04 1

UNDTotal Tetra-Furans 2.100.500 1

5.58Total Penta-Furans 5.250.287 1.51 1

14.9Total Hexa-Furans 5.250.180 1.25 1

39.3Total Hepta-Furans 5.250.178 1.03 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

382



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 1530

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-006

Units: 

Dry

Percent

40.9Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-6-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109594

GC Column: DB-5

Sample Amount: 11.638g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1348

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13579791.012 0.78 1.0091000

13C-1,2,3,7,8-PeCDD 40-13592919.917 1.58 1.1821000

13C-1,2,3,6,7,8-HxCDD 40-135651622.559 1.27 0.9912500

13C-1,2,3,4,6,7,8-HpCDD 40-135601510.815 1.06 1.0682500

13C-OCDD 40-135412073.164 0.91 1.1465000

13C-2,3,7,8-TCDF 40-13569685.959 0.78 0.9791000

13C-1,2,3,7,8-PeCDF 40-13592915.368 1.61 1.1421000

13C-1,2,3,4,7,8-HxCDF 40-135611517.508 0.52 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135571424.694 0.44 1.0452500

37Cl-2,3,7,8-TCDD 40-135102815.966 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

383



Sample Name: 

Basis: Lab Code: K1006356-006

SRC-2010-6-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/ 9/10 1530

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.404 1 12,3,7,8-TCDD

0.682 0.209 1 1 0.6821,2,3,7,8-PeCDD

1.15 0.210 1 0.1 0.1151,2,3,4,7,8-HxCDD

2.98 0.189 1 0.1 0.2981,2,3,6,7,8-HxCDD

2.73 0.199 1 0.1 0.2731,2,3,7,8,9-HxCDD

50.2 0.374 1 0.01 0.5021,2,3,4,6,7,8-HpCDD

829 0.392 1 0.0003 0.249OCDD

ND 0.500 1 0.12,3,7,8-TCDF

ND 0.290 1 0.031,2,3,7,8-PeCDF

ND 0.287 1 0.32,3,4,7,8-PeCDF

0.697 0.190 1 0.1 0.06971,2,3,4,7,8-HxCDF

0.431 0.180 1 0.1 0.04311,2,3,6,7,8-HxCDF

ND 0.241 1 0.11,2,3,7,8,9-HxCDF

0.347 0.206 1 0.1 0.03472,3,4,6,7,8-HxCDF

11.6 0.178 1 0.01 0.1161,2,3,4,6,7,8-HpCDF

0.756 0.247 1 0.01 0.007561,2,3,4,7,8,9-HpCDF

41.5 0.460 1 0.0003 0.0125OCDF

Total TEQ 2.40

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

384



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 0900

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-007

Units: 

Dry

ng/Kg

42.0Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-7-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109595

GC Column: DB-5

Sample Amount: 10.387g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1436

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 2.290.263 1

J1.591,2,3,7,8-PeCDD 5.730.184 1.41 1.000 1

J1.861,2,3,4,7,8-HxCDD 5.730.204 1.42 0.999 1

J5.481,2,3,6,7,8-HxCDD 5.730.183 1.28 1.000 1

J5.031,2,3,7,8,9-HxCDD 5.730.194 1.14 1.009 1

1031,2,3,4,6,7,8-HpCDD 5.730.273 1.07 1.000 1

B903OCDD 11.50.273 0.89 1.000 1

CJ1.082,3,7,8-TCDF 2.290.419 0.76 1.000 1

UND1,2,3,7,8-PeCDF 5.730.329 1

J0.5342,3,4,7,8-PeCDF 5.730.326 1.65 1.026 1

JK1.471,2,3,4,7,8-HxCDF 5.730.223 1.02 1.000 1

JK1.041,2,3,6,7,8-HxCDF 5.730.211 1.00 1.004 1

UND1,2,3,7,8,9-HxCDF 5.730.284 1

J1.342,3,4,6,7,8-HxCDF 5.730.243 1.29 1.017 1

19.81,2,3,4,6,7,8-HpCDF 5.730.121 1.04 1.000 1

J1.451,2,3,4,7,8,9-HpCDF 5.730.168 1.15 1.034 1

66.2OCDF 11.50.366 0.89 1.004 1

UNDTotal Tetra-Dioxins 2.290.263 1

J3.91Total Penta-Dioxins 5.730.184 1.52 1

37.1Total Hexa-Dioxins 5.730.183 1.30 1

226Total Hepta-Dioxins 5.730.273 1.02 1

6.80Total Tetra-Furans 2.290.419 0.77 1

24.7Total Penta-Furans 5.730.326 1.55 1

34.8Total Hexa-Furans 5.730.211 1.23 1

64.0Total Hepta-Furans 5.730.121 1.04 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

385



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 0900

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-007

Units: 

Dry

Percent

42.0Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-7-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109595

GC Column: DB-5

Sample Amount: 10.387g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1436

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13575747.162 0.79 1.0091000

13C-1,2,3,7,8-PeCDD 40-13585849.674 1.58 1.1821000

13C-1,2,3,6,7,8-HxCDD 40-135571412.841 1.28 0.9912500

13C-1,2,3,4,6,7,8-HpCDD 40-135511279.349 1.06 1.0682500

13C-OCDD 40-13535 Y1757.199 0.91 1.1465000

13C-2,3,7,8-TCDF 40-13563625.471 0.80 0.9791000

13C-1,2,3,7,8-PeCDF 40-13585852.858 1.63 1.1421000

13C-1,2,3,4,7,8-HxCDF 40-135531334.134 0.52 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135501258.329 0.45 1.0452500

37Cl-2,3,7,8-TCDD 40-135100800.378 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

386



Sample Name: 

Basis: Lab Code: K1006356-007

SRC-2010-7-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 0900

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.263 1 12,3,7,8-TCDD

1.59 0.184 1 1 1.591,2,3,7,8-PeCDD

1.86 0.204 1 0.1 0.1861,2,3,4,7,8-HxCDD

5.48 0.183 1 0.1 0.5481,2,3,6,7,8-HxCDD

5.03 0.194 1 0.1 0.5031,2,3,7,8,9-HxCDD

103 0.273 1 0.01 1.031,2,3,4,6,7,8-HpCDD

903 0.273 1 0.0003 0.271OCDD

0.922 0.230 1 0.1 0.09222,3,7,8-TCDF

ND 0.329 1 0.031,2,3,7,8-PeCDF

0.534 0.326 1 0.3 0.1602,3,4,7,8-PeCDF

1.47 0.223 1 0.1 0.1471,2,3,4,7,8-HxCDF

1.04 0.211 1 0.1 0.1041,2,3,6,7,8-HxCDF

ND 0.284 1 0.11,2,3,7,8,9-HxCDF

1.34 0.243 1 0.1 0.1342,3,4,6,7,8-HxCDF

19.8 0.121 1 0.01 0.1981,2,3,4,6,7,8-HpCDF

1.45 0.168 1 0.01 0.01451,2,3,4,7,8,9-HpCDF

66.2 0.366 1 0.0003 0.0199OCDF

Total TEQ 5.00

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 0900

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-007

Units: 

Dry

ng/Kg

42.0Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-7-Comp

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137000

GC Column: DB-225

Sample Amount: 10.387g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U136992

U136991

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1635

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

J0.9222,3,7,8-TCDF 2.290.230 0.80 1.001 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13567667.096 0.79 1.0601000

37Cl-2,3,7,8-TCDD 40-13592734.359 NA 0.988800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

388



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-008

Units: 

Dry

ng/Kg

47.5Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-7-Z-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109596

GC Column: DB-5

Sample Amount: 10.475g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1524

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 2.010.298 1

J1.241,2,3,7,8-PeCDD 5.020.298 1.65 1.000 1

J1.601,2,3,4,7,8-HxCDD 5.020.258 1.31 0.999 1

6.021,2,3,6,7,8-HxCDD 5.020.232 1.38 1.000 1

J4.611,2,3,7,8,9-HxCDD 5.020.245 1.36 1.009 1

1091,2,3,4,6,7,8-HpCDD 5.020.401 1.04 1.000 1

B839OCDD 10.00.352 0.90 1.000 1

CJK1.392,3,7,8-TCDF 2.010.437 1.05 1.002 1

UND1,2,3,7,8-PeCDF 5.020.810 1

JK0.9722,3,4,7,8-PeCDF 5.020.804 1.79 1.025 1

JK2.161,2,3,4,7,8-HxCDF 5.020.483 1.47 1.000 1

J1.781,2,3,6,7,8-HxCDF 5.020.457 1.16 1.004 1

UND1,2,3,7,8,9-HxCDF 5.020.614 1

J2.032,3,4,6,7,8-HxCDF 5.020.525 1.28 1.018 1

24.81,2,3,4,6,7,8-HpCDF 5.020.343 1.00 1.000 1

JK1.161,2,3,4,7,8,9-HpCDF 5.020.476 0.72 1.034 1

82.2OCDF 10.00.339 0.88 1.004 1

UNDTotal Tetra-Dioxins 2.010.298 1

J2.44Total Penta-Dioxins 5.020.298 1.36 1

41.1Total Hexa-Dioxins 5.020.232 1.23 1

244Total Hepta-Dioxins 5.020.401 1.04 1

19.2Total Tetra-Furans 2.010.437 0.87 1

52.2Total Penta-Furans 5.020.804 1.55 1

55.9Total Hexa-Furans 5.020.457 1.25 1

88.4Total Hepta-Furans 5.020.343 1.00 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

389



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-008

Units: 

Dry

Percent

47.5Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-7-Z-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109596

GC Column: DB-5

Sample Amount: 10.475g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109590

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1524

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13573732.311 0.79 1.0101000

13C-1,2,3,7,8-PeCDD 40-13587869.515 1.59 1.1831000

13C-1,2,3,6,7,8-HxCDD 40-135581461.255 1.28 0.9912500

13C-1,2,3,4,6,7,8-HpCDD 40-135571421.937 1.07 1.0682500

13C-OCDD 40-135412072.453 0.91 1.1465000

13C-2,3,7,8-TCDF 40-13561608.847 0.80 0.9791000

13C-1,2,3,7,8-PeCDF 40-13588878.825 1.63 1.1421000

13C-1,2,3,4,7,8-HxCDF 40-135551373.681 0.53 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135541358.049 0.45 1.0442500

37Cl-2,3,7,8-TCDD 40-13594750.959 NA 1.011800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

390



Sample Name: 

Basis: Lab Code: K1006356-008

SRC-2010-7-Z-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/18/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.298 1 12,3,7,8-TCDD

1.24 0.298 1 1 1.241,2,3,7,8-PeCDD

1.60 0.258 1 0.1 0.1601,2,3,4,7,8-HxCDD

6.02 0.232 1 0.1 0.6021,2,3,6,7,8-HxCDD

4.61 0.245 1 0.1 0.4611,2,3,7,8,9-HxCDD

109 0.401 1 0.01 1.091,2,3,4,6,7,8-HpCDD

839 0.352 1 0.0003 0.252OCDD

1.41 0.225 1 0.1 0.1412,3,7,8-TCDF

ND 0.810 1 0.031,2,3,7,8-PeCDF

0.972 0.804 1 0.3 0.2922,3,4,7,8-PeCDF

2.16 0.483 1 0.1 0.2161,2,3,4,7,8-HxCDF

1.78 0.457 1 0.1 0.1781,2,3,6,7,8-HxCDF

ND 0.614 1 0.11,2,3,7,8,9-HxCDF

2.03 0.525 1 0.1 0.2032,3,4,6,7,8-HxCDF

24.8 0.343 1 0.01 0.2481,2,3,4,6,7,8-HpCDF

1.16 0.476 1 0.01 0.01161,2,3,4,7,8,9-HpCDF

82.2 0.339 1 0.0003 0.0247OCDF

Total TEQ 5.12

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/18/10

Sample Name: 

Basis: Lab Code: K1006356-008

Units: 

Dry

ng/Kg

47.5Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-7-Z-Comp

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137001

GC Column: DB-225

Sample Amount: 10.475g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U136992

U136991

Date Extracted: 

Date Analyzed: 

6/28/10

7/6/10 1700

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

J1.412,3,7,8-TCDF 2.010.225 0.79 1.000 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13565654.774 0.80 1.0611000

37Cl-2,3,7,8-TCDD 40-13587694.682 NA 0.989800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/23/10

Sample Name: 

Basis: Lab Code: K1006356-021

Units: 

Dry

ng/Kg

44.0Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-8-Z-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208659

GC Column: DB-5

Sample Amount: 13.336g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1851

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

JK0.5582,3,7,8-TCDD 1.700.0812 0.52 1.001 1

J2.901,2,3,7,8-PeCDD 4.260.112 1.41 1.000 1

JK2.661,2,3,4,7,8-HxCDD 4.260.130 1.48 0.998 1

11.01,2,3,6,7,8-HxCDD 4.260.123 1.21 1.000 1

7.561,2,3,7,8,9-HxCDD 4.260.129 1.25 1.008 1

B1851,2,3,4,6,7,8-HpCDD 4.260.291 1.02 1.000 1

B1260OCDD 8.520.115 0.90 1.000 1

CJ1.562,3,7,8-TCDF 1.700.0875 0.66 1.001 1

J0.8821,2,3,7,8-PeCDF 4.260.335 1.44 1.001 1

J1.612,3,4,7,8-PeCDF 4.260.322 1.46 1.024 1

4.451,2,3,4,7,8-HxCDF 4.260.198 1.12 1.000 1

J3.721,2,3,6,7,8-HxCDF 4.260.190 1.16 1.003 1

UND1,2,3,7,8,9-HxCDF 4.260.241 1

J4.132,3,4,6,7,8-HxCDF 4.260.204 1.14 1.016 1

45.31,2,3,4,6,7,8-HpCDF 4.260.224 1.01 1.000 1

J2.931,2,3,4,7,8,9-HpCDF 4.260.295 0.88 1.034 1

137OCDF 8.520.0968 0.84 1.004 1

J1.37Total Tetra-Dioxins 1.700.0812 0.77 1

11.3Total Penta-Dioxins 4.260.112 1.48 1

56.3Total Hexa-Dioxins 4.260.123 1.21 1

354Total Hepta-Dioxins 4.260.291 1.02 1

33.7Total Tetra-Furans 1.700.0875 0.67 1

142Total Penta-Furans 4.260.322 1.48 1

76.0Total Hexa-Furans 4.260.190 1.16 1

159Total Hepta-Furans 4.260.224 1.01 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

393



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/23/10

Sample Name: 

Basis: Lab Code: K1006356-021

Units: 

Dry

Percent

44.0Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-8-Z-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208659

GC Column: DB-5

Sample Amount: 13.336g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1851

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13568678.485 0.76 1.0081000

13C-1,2,3,7,8-PeCDD 40-13556557.005 1.57 1.1671000

13C-1,2,3,6,7,8-HxCDD 40-135521307.612 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135481206.370 1.05 1.0682500

13C-OCDD 40-13534 Y1704.957 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13555546.751 0.78 0.9801000

13C-1,2,3,7,8-PeCDF 40-13564641.748 1.56 1.1291000

13C-1,2,3,4,7,8-HxCDF 40-135511287.482 0.52 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135461146.931 0.43 1.0442500

37Cl-2,3,7,8-TCDD 40-13583663.036 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

394



Sample Name: 

Basis: Lab Code: K1006356-021

SRC-2010-8-Z-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/23/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

0.558 0.0812 1 1 0.5582,3,7,8-TCDD

2.90 0.112 1 1 2.901,2,3,7,8-PeCDD

2.66 0.130 1 0.1 0.2661,2,3,4,7,8-HxCDD

11.0 0.123 1 0.1 1.101,2,3,6,7,8-HxCDD

7.56 0.129 1 0.1 0.7561,2,3,7,8,9-HxCDD

185 0.291 1 0.01 1.851,2,3,4,6,7,8-HpCDD

1260 0.115 1 0.0003 0.378OCDD

1.31 0.136 1 0.1 0.1312,3,7,8-TCDF

0.882 0.335 1 0.03 0.02651,2,3,7,8-PeCDF

1.61 0.322 1 0.3 0.4832,3,4,7,8-PeCDF

4.45 0.198 1 0.1 0.4451,2,3,4,7,8-HxCDF

3.72 0.190 1 0.1 0.3721,2,3,6,7,8-HxCDF

ND 0.241 1 0.11,2,3,7,8,9-HxCDF

4.13 0.204 1 0.1 0.4132,3,4,6,7,8-HxCDF

45.3 0.224 1 0.01 0.4531,2,3,4,6,7,8-HpCDF

2.93 0.295 1 0.01 0.02931,2,3,4,7,8,9-HpCDF

137 0.0968 1 0.0003 0.0411OCDF

Total TEQ 10.2

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

6/10/10 1155

6/23/10

Sample Name: 

Basis: Lab Code: K1006356-021

Units: 

Dry

ng/Kg

44.0Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-8-Z-Comp

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137165

GC Column: DB-225

Sample Amount: 13.336g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U137156

U137155

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 1646

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

J1.312,3,7,8-TCDF 1.700.136 0.75 1.001 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13561607.158 0.80 1.0591000

37Cl-2,3,7,8-TCDD 40-13588707.817 NA 0.989800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000320-01

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208554

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1822

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.000.0312 1

UND1,2,3,7,8-PeCDD 2.500.0441 1

UND1,2,3,4,7,8-HxCDD 2.500.0369 1

UND1,2,3,6,7,8-HxCDD 2.500.0263 1

UND1,2,3,7,8,9-HxCDD 2.500.0297 1

J0.1801,2,3,4,6,7,8-HpCDD 2.500.0263 1.05 1.000 1

J0.713OCDD 5.000.0462 0.84 1.000 1

UND2,3,7,8-TCDF 1.000.0318 1

UND1,2,3,7,8-PeCDF 2.500.0216 1

UND2,3,4,7,8-PeCDF 2.500.0209 1

UND1,2,3,4,7,8-HxCDF 2.500.0296 1

UND1,2,3,6,7,8-HxCDF 2.500.0254 1

UND1,2,3,7,8,9-HxCDF 2.500.0342 1

UND2,3,4,6,7,8-HxCDF 2.500.0283 1

UND1,2,3,4,6,7,8-HpCDF 2.500.0327 1

UND1,2,3,4,7,8,9-HpCDF 2.500.0417 1

J0.153OCDF 5.000.0453 1.00 1.004 1

UNDTotal Tetra-Dioxins 1.000.0312 1

UNDTotal Penta-Dioxins 2.500.0441 1

UNDTotal Hexa-Dioxins 2.500.0263 1

J0.378Total Hepta-Dioxins 2.500.0263 1.03 1

J0.0789Total Tetra-Furans 1.000.0318 0.81 1

UNDTotal Penta-Furans 2.500.0209 1

UNDTotal Hexa-Furans 2.500.0254 1

UNDTotal Hepta-Furans 2.500.0327 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000320-01

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208554

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/12/10 1822

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13570698.513 0.79 1.0091000

13C-1,2,3,7,8-PeCDD 40-13570701.371 1.60 1.1671000

13C-1,2,3,6,7,8-HxCDD 40-135731824.690 1.26 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135651626.315 1.05 1.0682500

13C-OCDD 40-135492440.681 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13571706.482 0.78 0.9801000

13C-1,2,3,7,8-PeCDF 40-13577772.353 1.61 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135711773.867 0.52 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135631573.747 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13592739.712 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000323-01

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109648

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109647

Date Extracted: 

Date Analyzed: 

6/28/10

7/9/10 1122

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.000.115 1

UND1,2,3,7,8-PeCDD 2.500.108 1

UND1,2,3,4,7,8-HxCDD 2.500.0886 1

UND1,2,3,6,7,8-HxCDD 2.500.0646 1

UND1,2,3,7,8,9-HxCDD 2.500.0729 1

UND1,2,3,4,6,7,8-HpCDD 2.500.150 1

JK0.578OCDD 5.000.289 1.27 1.000 1

UND2,3,7,8-TCDF 1.000.156 1

UND1,2,3,7,8-PeCDF 2.500.0673 1

UND2,3,4,7,8-PeCDF 2.500.0655 1

UND1,2,3,4,7,8-HxCDF 2.500.0727 1

UND1,2,3,6,7,8-HxCDF 2.500.0649 1

UND1,2,3,7,8,9-HxCDF 2.500.0755 1

UND2,3,4,6,7,8-HxCDF 2.500.0688 1

UND1,2,3,4,6,7,8-HpCDF 2.500.0738 1

UND1,2,3,4,7,8,9-HpCDF 2.500.0959 1

UNDOCDF 5.000.194 1

UNDTotal Tetra-Dioxins 1.000.115 1

UNDTotal Penta-Dioxins 2.500.108 1

UNDTotal Hexa-Dioxins 2.500.0646 1

UNDTotal Hepta-Dioxins 2.500.150 1

UNDTotal Tetra-Furans 1.000.156 1

UNDTotal Penta-Furans 2.500.0655 1

UNDTotal Hexa-Furans 2.500.0649 1

UNDTotal Hepta-Furans 2.500.0738 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000323-01

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109648

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109647

Date Extracted: 

Date Analyzed: 

6/28/10

7/9/10 1122

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13578781.989 0.77 1.0091000

13C-1,2,3,7,8-PeCDD 40-13577769.122 1.64 1.1831000

13C-1,2,3,6,7,8-HxCDD 40-135781960.155 1.28 0.9912500

13C-1,2,3,4,6,7,8-HpCDD 40-135641607.613 1.06 1.0682500

13C-OCDD 40-135472363.506 0.91 1.1465000

13C-2,3,7,8-TCDF 40-13572716.740 0.80 0.9791000

13C-1,2,3,7,8-PeCDF 40-13580795.002 1.61 1.1421000

13C-1,2,3,4,7,8-HxCDF 40-135701740.121 0.52 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135601495.805 0.45 1.0452500

37Cl-2,3,7,8-TCDD 40-135102814.462 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-01

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208658

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1803

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.000.0535 1

UND1,2,3,7,8-PeCDD 2.500.0504 1

UND1,2,3,4,7,8-HxCDD 2.500.0256 1

UND1,2,3,6,7,8-HxCDD 2.500.0242 1

UND1,2,3,7,8,9-HxCDD 2.500.0255 1

JK0.09261,2,3,4,6,7,8-HpCDD 2.500.0302 1.57 1.001 1

J0.375OCDD 5.000.0597 0.77 1.000 1

UND2,3,7,8-TCDF 1.000.0388 1

UND1,2,3,7,8-PeCDF 2.500.0312 1

UND2,3,4,7,8-PeCDF 2.500.0300 1

UND1,2,3,4,7,8-HxCDF 2.500.0229 1

UND1,2,3,6,7,8-HxCDF 2.500.0220 1

UND1,2,3,7,8,9-HxCDF 2.500.0279 1

UND2,3,4,6,7,8-HxCDF 2.500.0237 1

UND1,2,3,4,6,7,8-HpCDF 2.500.0238 1

UND1,2,3,4,7,8,9-HpCDF 2.500.0313 1

UNDOCDF 5.000.0474 1

UNDTotal Tetra-Dioxins 1.000.0535 1

UNDTotal Penta-Dioxins 2.500.0504 1

UNDTotal Hexa-Dioxins 2.500.0242 1

UNDTotal Hepta-Dioxins 2.500.0302 1

UNDTotal Tetra-Furans 1.000.0388 1

UNDTotal Penta-Furans 2.500.0300 1

UNDTotal Hexa-Furans 2.500.0220 1

UNDTotal Hepta-Furans 2.500.0238 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-01

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208658

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1803

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13567672.048 0.77 1.0091000

13C-1,2,3,7,8-PeCDD 40-13569686.581 1.56 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135661647.296 1.26 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135561396.904 1.05 1.0682500

13C-OCDD 40-13535 Y1744.035 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13561608.785 0.77 0.9801000

13C-1,2,3,7,8-PeCDF 40-13574739.405 1.58 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135651616.719 0.53 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135551382.723 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13580636.934 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: Pacific EcoRisk Laboratories K1006356

Sediment

QA/QC Report

Date Analyzed: 7/13/10

Lab Control Sample Summary

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method

8290

Prep Method: 

Analytical Method: Units: 

DryBasis: 

 113950Extraction Lot: 

ng/Kg

EQ1000320-03EQ1000320-02

Duplicate Lab Control SampleLab Control Sample

RPD 

LimitRPD

% Rec 

Limits% RecExpectedResult% RecExpectedResultAnalyte Name

20.0 992,3,7,8-TCDD 20.0 96 3 1874 - 12719.119.9

50.0 1041,2,3,7,8-PeCDD 50.0 104 0 1473 - 12251.852.2

50.0 781,2,3,4,7,8-HxCDD 50.0 85 9 2660 - 15342.339.2

50.0 1031,2,3,6,7,8-HxCDD 50.0 97 6 1672 - 12648.651.3

50.0 921,2,3,7,8,9-HxCDD 50.0 89 3 3259 - 14044.646.1

50.0 981,2,3,4,6,7,8-HpCDD 50.0 98 0 1966 - 13249.049.1

100 95OCDD 100 95 0 2873 - 14095.094.8

20.0 1042,3,7,8-TCDF 20.0 105 1 1866 - 12921.020.8

50.0 951,2,3,7,8-PeCDF 50.0 92 3 1470 - 12346.147.4

50.0 912,3,4,7,8-PeCDF 50.0 90 1 1769 - 12244.845.7

50.0 881,2,3,4,7,8-HxCDF 50.0 86 2 1571 - 12143.243.8

50.0 1001,2,3,6,7,8-HxCDF 50.0 103 3 1470 - 13051.350.0

50.0 891,2,3,7,8,9-HxCDF 50.0 90 1 2853 - 13044.844.7

50.0 922,3,4,6,7,8-HxCDF 50.0 93 1 2266 - 12646.445.8

50.0 941,2,3,4,6,7,8-HpCDF 50.0 94 0 1766 - 12246.847.1

50.0 1051,2,3,4,7,8,9-HpCDF 50.0 106 1 2169 - 13652.952.5

100 104OCDF 100 105 1 2466 - 146105104

Comments:

Lab Control Sample Summary

SuperSet Reference:\\Inflow2\Starlims\LimsReps\LabControlSample.rpt 10-0000147219 rev 00

Printed 7/21/10 12:08
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COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: Pacific EcoRisk Laboratories K1006356

Sediment

QA/QC Report

Date Analyzed: 7/12/10

Lab Control Sample Summary

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method

8290

Prep Method: 

Analytical Method: Units: 

DryBasis: 

 114258Extraction Lot: 

ng/Kg

EQ1000323-03EQ1000323-02

Duplicate Lab Control SampleLab Control Sample

RPD 

LimitRPD

% Rec 

Limits% RecExpectedResult% RecExpectedResultAnalyte Name

20.0 982,3,7,8-TCDD 20.0 99 1 1874 - 12719.819.5

50.0 1051,2,3,7,8-PeCDD 50.0 105 0 1473 - 12252.652.4

50.0 901,2,3,4,7,8-HxCDD 50.0 89 1 2660 - 15344.644.9

50.0 911,2,3,6,7,8-HxCDD 50.0 94 3 1672 - 12646.845.4

50.0 871,2,3,7,8,9-HxCDD 50.0 86 1 3259 - 14042.943.6

50.0 981,2,3,4,6,7,8-HpCDD 50.0 97 1 1966 - 13248.749.2

100 95OCDD 100 95 0 2873 - 14094.794.7

20.0 1052,3,7,8-TCDF 20.0 105 0 1866 - 12921.020.9

50.0 951,2,3,7,8-PeCDF 50.0 96 1 1470 - 12347.847.3

50.0 982,3,4,7,8-PeCDF 50.0 99 1 1769 - 12249.749.1

50.0 961,2,3,4,7,8-HxCDF 50.0 95 1 1571 - 12147.548.0

50.0 1001,2,3,6,7,8-HxCDF 50.0 103 3 1470 - 13051.550.2

50.0 991,2,3,7,8,9-HxCDF 50.0 94 5 2853 - 13047.249.5

50.0 992,3,4,6,7,8-HxCDF 50.0 98 1 2266 - 12649.149.5

50.0 971,2,3,4,6,7,8-HpCDF 50.0 97 0 1766 - 12248.448.7

50.0 1031,2,3,4,7,8,9-HpCDF 50.0 101 2 2169 - 13650.551.3

100 98OCDF 100 93 5 2466 - 14693.097.7

Comments:

Lab Control Sample Summary

SuperSet Reference:\\Inflow2\Starlims\LimsReps\LabControlSample.rpt 10-0000147219 rev 00

Printed 7/21/10 12:08

405



COLUMBIA ANALYTICAL SERVICES, INC.

USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: Pacific EcoRisk Laboratories K1006356

Sediment

QA/QC Report

Date Analyzed: 7/17/10

Lab Control Sample Summary

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method

8290

Prep Method: 

Analytical Method: Units: 

DryBasis: 

 114850Extraction Lot: 

ng/Kg

EQ1000340-03EQ1000340-02

Duplicate Lab Control SampleLab Control Sample

RPD 

LimitRPD

% Rec 

Limits% RecExpectedResult% RecExpectedResultAnalyte Name

20.0 982,3,7,8-TCDD 20.0 93 5 1874 - 12718.519.6

50.0 1051,2,3,7,8-PeCDD 50.0 102 3 1473 - 12251.152.3

50.0 941,2,3,4,7,8-HxCDD 50.0 84 11 2660 - 15342.147.1

50.0 991,2,3,6,7,8-HxCDD 50.0 98 1 1672 - 12649.249.5

50.0 901,2,3,7,8,9-HxCDD 50.0 83 8 3259 - 14041.744.9

50.0 1001,2,3,4,6,7,8-HpCDD 50.0 98 2 1966 - 13248.950.0

100 96OCDD 100 93 3 2873 - 14092.695.7

20.0 1012,3,7,8-TCDF 20.0 100 1 1866 - 12919.920.2

50.0 931,2,3,7,8-PeCDF 50.0 91 2 1470 - 12345.546.7

50.0 912,3,4,7,8-PeCDF 50.0 90 1 1769 - 12244.945.5

50.0 961,2,3,4,7,8-HxCDF 50.0 93 3 1571 - 12146.447.9

50.0 1051,2,3,6,7,8-HxCDF 50.0 101 4 1470 - 13050.452.7

50.0 1031,2,3,7,8,9-HxCDF 50.0 106 3 2853 - 13053.151.7

50.0 1012,3,4,6,7,8-HxCDF 50.0 102 1 2266 - 12651.150.3

50.0 951,2,3,4,6,7,8-HpCDF 50.0 93 2 1766 - 12246.647.7

50.0 1051,2,3,4,7,8,9-HpCDF 50.0 106 1 2169 - 13653.252.6

100 110OCDF 100 111 1 2466 - 146111110

Comments:

Lab Control Sample Summary

SuperSet Reference:\\Inflow2\Starlims\LimsReps\LabControlSample.rpt 10-0000147219 rev 00

Printed 7/21/10 12:08

406



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000320-02

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208563

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/13/10 0136

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

19.92,3,7,8-TCDD 1.000.0444 0.76 1.000 1

52.21,2,3,7,8-PeCDD 2.500.0575 1.60 1.000 1

39.21,2,3,4,7,8-HxCDD 2.500.0423 1.26 0.999 1

51.31,2,3,6,7,8-HxCDD 2.500.0300 1.27 1.000 1

46.11,2,3,7,8,9-HxCDD 2.500.0342 1.18 1.009 1

49.11,2,3,4,6,7,8-HpCDD 2.500.0370 1.04 1.000 1

94.8OCDD 5.000.0395 0.87 1.000 1

20.82,3,7,8-TCDF 1.000.0579 0.74 1.000 1

47.41,2,3,7,8-PeCDF 2.500.0421 1.51 1.001 1

45.72,3,4,7,8-PeCDF 2.500.0408 1.52 1.024 1

43.81,2,3,4,7,8-HxCDF 2.500.0191 1.15 1.000 1

50.01,2,3,6,7,8-HxCDF 2.500.0164 1.17 1.004 1

44.71,2,3,7,8,9-HxCDF 2.500.0221 1.15 1.038 1

45.82,3,4,6,7,8-HxCDF 2.500.0183 1.15 1.017 1

47.11,2,3,4,6,7,8-HpCDF 2.500.0661 0.97 1.000 1

52.51,2,3,4,7,8,9-HpCDF 2.500.0842 0.96 1.036 1

104OCDF 5.000.0384 0.87 1.004 1

19.9Total Tetra-Dioxins 1.000.0444 0.76 1

52.2Total Penta-Dioxins 2.500.0575 1.60 1

137Total Hexa-Dioxins 2.500.0300 1.26 1

49.5Total Hepta-Dioxins 2.500.0370 1.02 1

20.8Total Tetra-Furans 1.000.0579 0.74 1

93.0Total Penta-Furans 2.500.0408 1.51 1

184Total Hexa-Furans 2.500.0164 1.15 1

99.6Total Hepta-Furans 2.500.0661 0.97 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

407



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000320-02

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208563

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/13/10 0136

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13567667.498 0.75 1.0091000

13C-1,2,3,7,8-PeCDD 40-13563628.897 1.61 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135661647.546 1.26 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135641596.181 1.06 1.0682500

13C-OCDD 40-135522612.044 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13561612.520 0.78 0.9831000

13C-1,2,3,7,8-PeCDF 40-13572719.136 1.59 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135641603.537 0.51 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135601501.240 0.43 1.0442500

37Cl-2,3,7,8-TCDD 40-13588704.465 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

408



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000323-02

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109683

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109672

Date Extracted: 

Date Analyzed: 

6/28/10

7/12/10 0350

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

19.52,3,7,8-TCDD 1.000.124 0.77 1.001 1

52.41,2,3,7,8-PeCDD 2.500.0975 1.57 1.000 1

44.91,2,3,4,7,8-HxCDD 2.500.0684 1.24 0.999 1

45.41,2,3,6,7,8-HxCDD 2.500.0531 1.26 1.000 1

43.61,2,3,7,8,9-HxCDD 2.500.0588 1.30 1.009 1

49.21,2,3,4,6,7,8-HpCDD 2.500.0991 1.06 1.000 1

94.7OCDD 5.000.128 0.89 1.000 1

20.92,3,7,8-TCDF 1.000.145 0.79 1.001 1

47.31,2,3,7,8-PeCDF 2.500.0818 1.56 1.000 1

49.12,3,4,7,8-PeCDF 2.500.0790 1.55 1.025 1

48.01,2,3,4,7,8-HxCDF 2.500.0633 1.23 1.000 1

50.21,2,3,6,7,8-HxCDF 2.500.0574 1.25 1.004 1

49.51,2,3,7,8,9-HxCDF 2.500.0701 1.23 1.038 1

49.52,3,4,6,7,8-HxCDF 2.500.0626 1.22 1.018 1

48.71,2,3,4,6,7,8-HpCDF 2.500.0833 1.03 1.000 1

51.31,2,3,4,7,8,9-HpCDF 2.500.103 1.04 1.034 1

97.7OCDF 5.000.135 0.90 1.004 1

19.5Total Tetra-Dioxins 1.000.124 0.77 1

52.4Total Penta-Dioxins 2.500.0975 1.57 1

134Total Hexa-Dioxins 2.500.0531 1.24 1

49.2Total Hepta-Dioxins 2.500.0991 1.06 1

21.3Total Tetra-Furans 1.000.145 0.83 1

98.6Total Penta-Furans 2.500.0790 1.37 1

197Total Hexa-Furans 2.500.0574 1.23 1

100Total Hepta-Furans 2.500.0833 1.03 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

409



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000323-02

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109683

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109672

Date Extracted: 

Date Analyzed: 

6/28/10

7/12/10 0350

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13583830.666 0.80 1.0091000

13C-1,2,3,7,8-PeCDD 40-13579788.093 1.57 1.1811000

13C-1,2,3,6,7,8-HxCDD 40-135731821.713 1.26 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135591481.397 1.05 1.0682500

13C-OCDD 40-135462281.328 0.90 1.1465000

13C-2,3,7,8-TCDF 40-13571712.560 0.79 0.9791000

13C-1,2,3,7,8-PeCDF 40-13579792.777 1.59 1.1411000

13C-1,2,3,4,7,8-HxCDF 40-135611532.975 0.53 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135541362.127 0.45 1.0452500

37Cl-2,3,7,8-TCDD 40-135102816.249 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

410



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-02

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208667

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0120

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

19.62,3,7,8-TCDD 1.000.0439 0.78 1.001 1

52.31,2,3,7,8-PeCDD 2.500.0477 1.54 1.000 1

47.11,2,3,4,7,8-HxCDD 2.500.0326 1.25 0.999 1

49.51,2,3,6,7,8-HxCDD 2.500.0312 1.26 1.000 1

44.91,2,3,7,8,9-HxCDD 2.500.0325 1.25 1.008 1

50.01,2,3,4,6,7,8-HpCDD 2.500.0310 1.04 1.000 1

95.7OCDD 5.000.0517 0.90 1.000 1

20.22,3,7,8-TCDF 1.000.0402 0.80 1.001 1

46.71,2,3,7,8-PeCDF 2.500.0324 1.51 1.001 1

45.52,3,4,7,8-PeCDF 2.500.0312 1.52 1.024 1

47.91,2,3,4,7,8-HxCDF 2.500.0184 1.19 1.000 1

52.71,2,3,6,7,8-HxCDF 2.500.0177 1.20 1.003 1

51.71,2,3,7,8,9-HxCDF 2.500.0226 1.18 1.036 1

50.32,3,4,6,7,8-HxCDF 2.500.0191 1.17 1.017 1

47.71,2,3,4,6,7,8-HpCDF 2.500.0620 0.99 1.000 1

52.61,2,3,4,7,8,9-HpCDF 2.500.0816 0.99 1.034 1

110OCDF 5.000.0664 0.87 1.004 1

19.6Total Tetra-Dioxins 1.000.0439 0.80 1

52.3Total Penta-Dioxins 2.500.0477 1.54 1

141Total Hexa-Dioxins 2.500.0312 1.25 1

50.5Total Hepta-Dioxins 2.500.0310 1.15 1

20.2Total Tetra-Furans 1.000.0402 0.80 1

94.1Total Penta-Furans 2.500.0312 1.69 1

203Total Hexa-Furans 2.500.0177 1.19 1

100Total Hepta-Furans 2.500.0620 0.99 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

411



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-02

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208667

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0120

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13574743.420 0.79 1.0091000

13C-1,2,3,7,8-PeCDD 40-13566658.775 1.56 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135711764.231 1.28 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135601506.198 1.05 1.0682500

13C-OCDD 40-13538 Y1909.832 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13565652.828 0.78 0.9811000

13C-1,2,3,7,8-PeCDF 40-13573729.057 1.53 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135661643.241 0.53 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135611512.814 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13588703.620 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

412



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000320-03

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208564

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/13/10 0225

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

19.12,3,7,8-TCDD 1.000.0429 0.76 1.001 1

51.81,2,3,7,8-PeCDD 2.500.0474 1.56 1.000 1

42.31,2,3,4,7,8-HxCDD 2.500.0384 1.25 0.999 1

48.61,2,3,6,7,8-HxCDD 2.500.0273 1.28 1.000 1

44.61,2,3,7,8,9-HxCDD 2.500.0310 1.28 1.009 1

49.01,2,3,4,6,7,8-HpCDD 2.500.0310 1.04 1.000 1

95.0OCDD 5.000.0395 0.89 1.000 1

21.02,3,7,8-TCDF 1.000.0540 0.71 1.001 1

46.11,2,3,7,8-PeCDF 2.500.0660 1.49 1.000 1

44.82,3,4,7,8-PeCDF 2.500.0640 1.51 1.024 1

43.21,2,3,4,7,8-HxCDF 2.500.0196 1.19 1.000 1

51.31,2,3,6,7,8-HxCDF 2.500.0168 1.16 1.004 1

44.81,2,3,7,8,9-HxCDF 2.500.0226 1.20 1.038 1

46.42,3,4,6,7,8-HxCDF 2.500.0187 1.18 1.017 1

46.81,2,3,4,6,7,8-HpCDF 2.500.140 0.97 1.000 1

52.91,2,3,4,7,8,9-HpCDF 2.500.179 0.97 1.036 1

105OCDF 5.000.0463 0.87 1.004 1

19.1Total Tetra-Dioxins 1.000.0429 0.76 1

51.8Total Penta-Dioxins 2.500.0474 1.56 1

135Total Hexa-Dioxins 2.500.0273 1.25 1

49.0Total Hepta-Dioxins 2.500.0310 1.04 1

21.0Total Tetra-Furans 1.000.0540 0.71 1

90.9Total Penta-Furans 2.500.0640 1.49 1

186Total Hexa-Furans 2.500.0168 1.19 1

99.7Total Hepta-Furans 2.500.140 0.97 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59

413



USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000320-03

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208564

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208554

P208552

Date Extracted: 

Date Analyzed: 

6/25/10

7/13/10 0225

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13569689.083 0.76 1.0091000

13C-1,2,3,7,8-PeCDD 40-13564636.103 1.61 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135701749.978 1.25 0.9912500

13C-1,2,3,4,6,7,8-HpCDD 40-135661646.908 1.06 1.0672500

13C-OCDD 40-135542683.773 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13562622.839 0.76 0.9831000

13C-1,2,3,7,8-PeCDF 40-13574736.914 1.56 1.1311000

13C-1,2,3,4,7,8-HxCDF 40-135671662.848 0.52 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135621557.765 0.44 1.0432500

37Cl-2,3,7,8-TCDD 40-13592739.094 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000323-03

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109684

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109672

Date Extracted: 

Date Analyzed: 

6/28/10

7/12/10 0438

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

19.82,3,7,8-TCDD 1.000.143 0.77 1.000 1

52.61,2,3,7,8-PeCDD 2.500.0901 1.56 1.000 1

44.61,2,3,4,7,8-HxCDD 2.500.0702 1.25 0.999 1

46.81,2,3,6,7,8-HxCDD 2.500.0546 1.27 1.000 1

42.91,2,3,7,8,9-HxCDD 2.500.0605 1.24 1.009 1

48.71,2,3,4,6,7,8-HpCDD 2.500.0535 1.05 1.000 1

94.7OCDD 5.000.110 0.89 1.000 1

21.02,3,7,8-TCDF 1.000.156 0.73 1.001 1

47.81,2,3,7,8-PeCDF 2.500.0740 1.56 1.000 1

49.72,3,4,7,8-PeCDF 2.500.0714 1.55 1.025 1

47.51,2,3,4,7,8-HxCDF 2.500.0584 1.24 1.000 1

51.51,2,3,6,7,8-HxCDF 2.500.0529 1.22 1.004 1

47.21,2,3,7,8,9-HxCDF 2.500.0646 1.27 1.038 1

49.12,3,4,6,7,8-HxCDF 2.500.0577 1.21 1.018 1

48.41,2,3,4,6,7,8-HpCDF 2.500.0967 1.05 1.000 1

50.51,2,3,4,7,8,9-HpCDF 2.500.119 1.04 1.034 1

93.0OCDF 5.000.0993 0.91 1.004 1

19.8Total Tetra-Dioxins 1.000.143 0.77 1

52.6Total Penta-Dioxins 2.500.0901 1.56 1

134Total Hexa-Dioxins 2.500.0546 1.25 1

48.7Total Hepta-Dioxins 2.500.0535 1.05 1

21.2Total Tetra-Furans 1.000.156 0.73 1

99.8Total Penta-Furans 2.500.0714 1.44 1

195Total Hexa-Furans 2.500.0529 1.24 1

98.9Total Hepta-Furans 2.500.0967 1.05 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000323-03

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P109684

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-03

Blank File Name: 

Cal Ver. File Name: ICAL Date: 09/11/09

P109648

P109672

Date Extracted: 

Date Analyzed: 

6/28/10

7/12/10 0438

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13568680.175 0.79 1.0101000

13C-1,2,3,7,8-PeCDD 40-13577773.573 1.58 1.1821000

13C-1,2,3,6,7,8-HxCDD 40-135691724.141 1.25 0.9912500

13C-1,2,3,4,6,7,8-HpCDD 40-135581455.050 1.06 1.0682500

13C-OCDD 40-135442212.451 0.90 1.1465000

13C-2,3,7,8-TCDF 40-13559587.220 0.77 0.9791000

13C-1,2,3,7,8-PeCDF 40-13575746.946 1.55 1.1411000

13C-1,2,3,4,7,8-HxCDF 40-135601502.243 0.53 0.9702500

13C-1,2,3,4,6,7,8-HpCDF 40-135521308.275 0.45 1.0442500

37Cl-2,3,7,8-TCDD 40-13585677.372 NA 1.010800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-03

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208668

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0209

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

18.52,3,7,8-TCDD 1.000.0398 0.77 1.001 1

51.11,2,3,7,8-PeCDD 2.500.0488 1.54 1.001 1

42.11,2,3,4,7,8-HxCDD 2.500.0224 1.40 0.998 1

49.21,2,3,6,7,8-HxCDD 2.500.0213 1.14 1.000 1

41.71,2,3,7,8,9-HxCDD 2.500.0223 1.21 1.008 1

48.91,2,3,4,6,7,8-HpCDD 2.500.0286 1.05 1.000 1

92.6OCDD 5.000.0589 0.89 1.000 1

19.92,3,7,8-TCDF 1.000.0517 0.75 1.001 1

45.51,2,3,7,8-PeCDF 2.500.0266 1.49 1.000 1

44.92,3,4,7,8-PeCDF 2.500.0255 1.51 1.023 1

46.41,2,3,4,7,8-HxCDF 2.500.0244 1.21 1.000 1

50.41,2,3,6,7,8-HxCDF 2.500.0235 1.19 1.003 1

53.11,2,3,7,8,9-HxCDF 2.500.0297 1.18 1.036 1

51.12,3,4,6,7,8-HxCDF 2.500.0252 1.19 1.017 1

46.61,2,3,4,6,7,8-HpCDF 2.500.0476 0.99 1.000 1

53.21,2,3,4,7,8,9-HpCDF 2.500.0626 0.98 1.034 1

111OCDF 5.000.0703 0.87 1.004 1

18.6Total Tetra-Dioxins 1.000.0398 0.77 1

51.3Total Penta-Dioxins 2.500.0488 1.54 1

133Total Hexa-Dioxins 2.500.0213 1.40 1

49.3Total Hepta-Dioxins 2.500.0286 1.06 1

20.0Total Tetra-Furans 1.000.0517 0.88 1

92.1Total Penta-Furans 2.500.0255 1.49 1

201Total Hexa-Furans 2.500.0235 1.21 1

99.8Total Hepta-Furans 2.500.0476 0.99 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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USACE San Rafael Channel/16087

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006356

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-03

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208668

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0209

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13576757.168 0.79 1.0081000

13C-1,2,3,7,8-PeCDD 40-13568679.783 1.57 1.1671000

13C-1,2,3,6,7,8-HxCDD 40-135731822.545 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135571416.448 1.06 1.0682500

13C-OCDD 40-13534 Y1707.522 0.90 1.1485000

13C-2,3,7,8-TCDF 40-13566664.112 0.75 0.9801000

13C-1,2,3,7,8-PeCDF 40-13574738.431 1.56 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135651618.962 0.52 0.9722500

13C-1,2,3,4,6,7,8-HpCDF 40-135561407.768 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13587695.624 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147219 rev 00

Printed 7/21/10 11:59
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Chain of Custody 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19408 Park Row, Suite 320, Houston, TX  77084 
Phone (713)266-1599   Fax (713)266-0130 

www.caslab.com 
 

An Employee  Owned Company 

 

Chain of Custody
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Columbia Analytical Services, Inc. 
Cooler Receipt Form 

Page 1 of:        1        2 

Client/Project:______________________________________ Service Request: ______________________________

Received:_____________ Opened (Date/Time): _______________ By:_____________________________________

1. Samples were received via? US Mail Fedex UPS DHL Courier Hand Delivered 

2. Samples were received in: (circle)       Cooler Box  Other_____________________       NA

3. Were custody seals present on coolers? Y N If yes, how many and where?____________________ 

If present, were custody seals intact? Y N If present, were they signed and dated? Y N

4. Is shipper’s air-bill filed? NA Y N If not, record air bill number:___________________________ 

_____________________________   _____________________________   _____________________________ 

5. Temperature of cooler(s) upon receipt (°C): ______________   ______________ ______________ ______________

6. If applicable, list Chain of Custody numbers: ______________   ______________   ______________   _____________ 

7. Were custody papers properly filled out (ink, signed, etc.)? NA Y N

8. Packing material used: Inserts Bubble Wrap   Blue Ice Wet Ice    Sleeves Other_____________ 

9. Were the correct types of bottles used for the tests indicated?      Y N

Did all bottles arrive in good condition (i.e. unbroken, out of temp.)? Indicate in the table below.    Y N

Sample ID Bottle Count Bottle Type Out of Temp Broken Initials

10. Were all bottle labels complete (i.e. analysis, ID, etc.)? Y N

 Did all bottle labels and tags agree with custody papers? Indicate in the table below.   Y N

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC 

11. Additional notes, discrepancies, and resolutions: 

_______________________________________________________________________________________________________ 

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________ 

CRF_r092109.pdf

Pacific EcoRisk Laboratories/ USACE San Rafael K1006356

6/23/10; 1007 6/23/10; 1029 CD for EB

✔

✔

✔ 2-front

✔ ✔

✔ 1Z9736590148682656

0

✔

✔ ✔

✔

✔

✔

✔

Print Form

✔

Reset Form
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Columbia Analytical Services, Inc. 
Cooler Receipt Form 

Page 1 of:        1        2 

Client/Project:______________________________________ Service Request: ______________________________

Received:_____________ Opened (Date/Time): _______________ By:_____________________________________

1. Samples were received via? US Mail Fedex UPS DHL Courier Hand Delivered 

2. Samples were received in: (circle)       Cooler Box  Other_____________________       NA

3. Were custody seals present on coolers? Y N If yes, how many and where?____________________ 

If present, were custody seals intact? Y N If present, were they signed and dated? Y N

4. Is shipper’s air-bill filed? NA Y N If not, record air bill number:___________________________ 

_____________________________   _____________________________   _____________________________ 

5. Temperature of cooler(s) upon receipt (°C): ______________   ______________ ______________ ______________

6. If applicable, list Chain of Custody numbers: ______________   ______________   ______________   _____________ 

7. Were custody papers properly filled out (ink, signed, etc.)? NA Y N

8. Packing material used: Inserts Bubble Wrap   Blue Ice Wet Ice    Sleeves Other_____________ 

9. Were the correct types of bottles used for the tests indicated?      Y N

Did all bottles arrive in good condition (i.e. unbroken, out of temp.)? Indicate in the table below.    Y N

Sample ID Bottle Count Bottle Type Out of Temp Broken Initials

10. Were all bottle labels complete (i.e. analysis, ID, etc.)? Y N

 Did all bottle labels and tags agree with custody papers? Indicate in the table below.   Y N

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC 

11. Additional notes, discrepancies, and resolutions: 

_______________________________________________________________________________________________________ 

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________ 

CRF_r092109.pdf

Pacific EcoRisk Laboratories/ USACE San Rafael C K1006356-021

7/3/10; 1000 7/3/10; 1000 CD for JB

✔

✔

✔ 2-front

✔ ✔

✔ 1Z9736594446764848

0

✔

✔ ✔

✔

✔

✔

✔

Print Form

✔

Reset Form
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Sample Acceptance Policy 
 

 
 

Custody Seals (desirable, mandatory if specified in SAP): 
 

 On outside of cooler 
 Seals intact, signed and dated 

 
Chain-of-Custody documentation (mandatory): 
 

 Properly filled out in ink & signed by the client 
 Sign and date the coc for CAS/HOU upon cooler receipt 
 Coc must list method number 
 If no coc was submitted with the samples, complete a CAS/HOU coc for the client 

 
Sample Integrity (mandatory): 
 

 Sample containers must arrive in good condition (not broken or leaking) 
 Sample IDs on the bottles must match the sample IDs on the coc 
 The correct type of sample bottle must be used for the method requested 
 The correct number of sample containers received must agree with the 

documentation on the coc 
 The correct sample matrix must appear on the coc 
 An appropriate sample volume or weight must be received  

 
Temperature Preservatives (varies by sample matrix): 
 

 Aqueous and Non-aqueous samples must be shipped and stored cold, at 0 to 6oC 
 Tissue samples must be shipped and stored frozen, at -20 to -10oC 
 Air samples can be shipped and stored at ambient temperature, ~23oC 
 The sample temperature must be recorded on the coc 
 Notify a Project Chemist if any samples are outside the acceptance temperature or 

have compromised sample integrity – the client must decide re: replacement sample 
submittal or continue with the analysis 

 
Cooler Receipt Form, CRF (mandatory): 
 

 Cooler receipt forms must be completed for each coc & SR# 
 Sample integrity issues must be documented on the CRF 
 A scan of the carrier and the airbill number must be recorded in CAS LIMS 

 
Sample Integrity Issues/Resolutions (mandatory): 
 

 Sample integrity issues are documented on the CRF and given to the Project Chemist 
for resolution with the client 

 Client resolution is documented in writing (typically email or on the CRF) and filed in 
the project folder(s) 

Sample Acceptance Policy

424



Service Request Summary

Internal Due Date: 

16087Project Number:

Project Name: USACE San Rafael Channel

K1006356 Project Chemist: Folder #:

KELSOOriginating Lab: Client Name:

Logged By: FADAIR

Pacific EcoRisk Laboratories

CAS StandardQualifier Set: 

CAS StandardFormset: 

Merged?: 

Report to MDL?: 

Report To: Jeffrey Cotsifas

Pacific EcoRisk Laboratories

2250 Cordelia Road

Fairfield, CA  94534

707-207-7916Fax Number:

707-207-7760Phone Number:

Cell Number:

cotsifas@pacificecorisk.comE-mail:

- 16 oz-Glass Jar  WM CLEAR Teflon Liner Unpreserved 37

- 1 each-Plastic Bag Ziplock    Unpreserved 16

- 2 oz-Glass Jar  WM CLEAR Teflon Liner 4-deg C 14

K-Delilah-51, K-PETUNIA-10, 

E-WIC02-Box106, E-WIC-02-Box168

Location:

RUSH

7/6/10

Date Received:

Darren Biles

P.O. Number: 

6/18 - 6/23/10

Y

N,Y

EDD: BASIC_WQC

QAP: LAB QAP

KELSO KELSO KELSO
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K1006356-001 SRC-2010-1-Comp Sediment 6/8/10 0920 V V V V V V V V V V V

K1006356-002 SRC-2010-2-Comp Sediment 6/9/10 0800 V V V V V V V V V V V

K1006356-003 SRC-2010-3-Comp Sediment 6/9/10 1105 V V V V V V V V V V V

K1006356-004 SRC-2010-4-Comp Sediment 6/11/10 0840 V V V V V V V V V V V

K1006356-005 SRC-2010-5-Comp Sediment 6/8/10 1335 V V V V V V V V V V V

K1006356-006 SRC-2010-6-Comp Sediment 6/9/10 1530 V V V V V V V V V V V

K1006356-007 SRC-2010-7-Comp Sediment 6/10/10 0900 V V V V V V V V V V V

K1006356-008 SRC-2010-7-Z-Comp Sediment 6/10/10 1155 V V V V V V V V V V V

K1006356-009 SRC-2010-1-B-Comp Sediment 6/8/10 0920 V V V V V V V V

K1006356-010 SRC-2010-2-B-Comp Sediment 6/9/10 0800 V V V V V V V V

K1006356-011 SRC-2010-3-B-Comp Sediment 6/9/10 1105 V V V V V V V V

K1006356-012 SRC-2010-4-B-Comp Sediment 6/11/10 0840 V V V V V V V V

K1006356-013 SRC-2010-5-B-Comp Sediment 6/8/10 1335 V V V V V V V V

K1006356-014 SRC-2010-6-B-Comp Sediment 6/9/10 1530 V V V V V V V V

K1006356-015 SRC-2010-7-B-Comp Sediment 6/10/10 0900 V V V V V V V V

K1006356-016 SRC-2010-7-1 Sediment 6/10/10 0900 V V V V V V V V V V

K1006356-017 SRC-2010-7-2 Sediment 6/10/10 0940 V V V V V V V V V V

K1006356-018 SRC-2010-7-3 Sediment 6/10/10 1010 V V V V V V V V V V

K1006356-019 SRC-2010-7-4 Sediment 6/10/10 1035 V V V V V V V V V V

K1006356-020 SRC-2010-7-5 Sediment 6/10/10 1100 V V V V V V V V V V

K1006356-021 SRC-2010-8-Z-Comp Sediment 6/10/10 1155 V V V V V V V V V V V

CAS Samp No Client Samp No. CollectedMatrix

Service Request for K1006356Printed  7/21/2010 12:09:18PM Page 1 of 2425



CAS Samp No.

KELSO KELSO KELSO KELSO KELSO SVM
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K1006356-001 SRC-2010-1-Comp Sediment 6/8/10 0920 V V V V V V V V II

K1006356-002 SRC-2010-2-Comp Sediment 6/9/10 0800 V V V V V V V V II

K1006356-003 SRC-2010-3-Comp Sediment 6/9/10 1105 V V V V V V V V II

K1006356-004 SRC-2010-4-Comp Sediment 6/11/10 0840 V V V V V V V V II

K1006356-005 SRC-2010-5-Comp Sediment 6/8/10 1335 V V V V V V V V II

K1006356-006 SRC-2010-6-Comp Sediment 6/9/10 1530 V V V V V V V V II

K1006356-007 SRC-2010-7-Comp Sediment 6/10/10 0900 V V V V V V V V II

K1006356-008 SRC-2010-7-Z-Comp Sediment 6/10/10 1155 V V V V V V V V II

K1006356-009 SRC-2010-1-B-Comp Sediment 6/8/10 0920 V V V V V

K1006356-010 SRC-2010-2-B-Comp Sediment 6/9/10 0800 V V V V V

K1006356-011 SRC-2010-3-B-Comp Sediment 6/9/10 1105 V V V V V

K1006356-012 SRC-2010-4-B-Comp Sediment 6/11/10 0840 V V V V V

K1006356-013 SRC-2010-5-B-Comp Sediment 6/8/10 1335 V V V V V

K1006356-014 SRC-2010-6-B-Comp Sediment 6/9/10 1530 V V V V V

K1006356-015 SRC-2010-7-B-Comp Sediment 6/10/10 0900 V V V V V

K1006356-016 SRC-2010-7-1 Sediment 6/10/10 0900 V V V V V V V V

K1006356-017 SRC-2010-7-2 Sediment 6/10/10 0940 V V V V V V V V

K1006356-018 SRC-2010-7-3 Sediment 6/10/10 1010 V V V V V V V V

K1006356-019 SRC-2010-7-4 Sediment 6/10/10 1035 V V V V V V V V

K1006356-020 SRC-2010-7-5 Sediment 6/10/10 1100 V V V V V V V V

K1006356-021 SRC-2010-8-Z-Comp Sediment 6/10/10 1155 V V V V V V V V II

Client Samp No. CollectedMatrix
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Service Request Summary

Internal Due Date: 

16087Project Number:

Project Name: USACE San Rafael Channel

K1006356 Project Chemist: Folder #:

KELSOOriginating Lab: Client Name:

Logged By: FADAIR

Pacific EcoRisk Laboratories

CAS StandardQualifier Set: 

CAS StandardFormset: 

Merged?: 

Report to MDL?: 

Report To: Jeffrey Cotsifas

Pacific EcoRisk Laboratories

2250 Cordelia Road

Fairfield, CA  94534

707-207-7916Fax Number:

707-207-7760Phone Number:

Cell Number:

cotsifas@pacificecorisk.comE-mail:

- 16 oz-Glass Jar  WM CLEAR Teflon Liner Unpreserved 37

- 1 each-Plastic Bag Ziplock    Unpreserved 16

- 2 oz-Glass Jar  WM CLEAR Teflon Liner 4-deg C 14

K-Delilah-51, K-PETUNIA-10, 

E-WIC02-Box106, E-WIC-02-Box168

Location:

RUSH

7/6/10

Date Received:

Darren Biles

P.O. Number: 

6/18 - 6/23/10

Y

N,Y

EDD: BASIC_WQC

QAP: LAB QAP

WATCH HOLD TIMES! Samples received Frozen

Folder Comments:

Test Comments:

Group CommentsTest/Method Samples

GenChem Grainsize comes out of the 16 oz jar for this sample16-20PSEP PartSizeCB/PSEP PS

Metals B1-8, 16-21Metals T/6010B

Metals As,Cd,Cr,Cu,Pb,Ni,Zn9-15Metals T/6020

Metals As,Cd,Cr,Cu,Pb,Ni,Zn,Ba,Be,Co,Mn,V1-8, 16-21Metals T/6020

Metals Ag1-21Sb Ag T/6020

Semivoa GC Dichlorprop, MCPA and MCPP1-8, 16-21HERB/8151A

Semivoa GCMS Analyte list attached1-8, 21PCDD PCDF/8290

Semivoa GCMS Phenol and Pentachlorophenol only1-8, 16-21SVO_LL/8270C

Service Request for K1006356Printed  7/21/2010 12:09:19PM Page 2 of 2427



Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 113950 OrgExtDioxS(30)

6/25/10 12:20 PM

Prepped

MethodSemivoa GCMS/AKODUR

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH

 1  E1000707-001  8290/PCDD PCDF  11.932g .01 brown, wet soil  1006300-01  Soil

 2  E1000707-002  8290/PCDD PCDF  12.990g .01 black wet soil  1006300-02  Soil

 3  EQ1000320-01  8290/PCDD PCDF  10.000g   MB  Solid

 4  EQ1000320-02  8290/PCDD PCDF  10.000g   LCS  Solid

 5  EQ1000320-03  8290/PCDD PCDF  10.000g   DLCS  Solid

 6  K1006190-015  8290/PCDD PCDF  10.888g .10 brown sand  S04-20-05  Soil

 7  K1006190-016  8290/PCDD PCDF  11.646g .01 brown sand  S04-20-15  Soil

 8  K1006190-017  8290/PCDD PCDF  10.386g .01 brown sand  S04-21-00  Soil

 9  K1006190-018  8290/PCDD PCDF  10.966g .01 brown clay  S04-21-02  Soil

 10  K1006190-019  8290/PCDD PCDF  12.027g .01 brown sand  S04-21-05  Soil

 11  K1006190-020  8290/PCDD PCDF  12.861g .01 brown sand  S04-21-15  Soil

 12  K1006356-001  8290/PCDD PCDF  11.341g .04 dark brown wet soil  SRC-2010-1-Comp  Sediment

 13  K1006356-002  8290/PCDD PCDF  12.223g .01 dark brown wet soil  SRC-2010-2-Comp  Sediment

 14  K1006356-003  8290/PCDD PCDF  13.215g .04 dark brown wet soil  SRC-2010-3-Comp  Sediment

 15  K1006356-004  8290/PCDD PCDF  10.784g .04 dark brown wet soil  SRC-2010-4-Comp  Sediment

Spiking Solutions

8290 Matrix Working Standard Logbook Ref:Inventory ID Expires On:D11-21-5A 17186 04/16/2011Name: 

EQ1000320-02 100.00µL EQ1000320-03 100.00µL

8290 Internal Working Standard Logbook Ref:Inventory ID Expires On:D11-41-1A 19025 06/24/2011Name: 

E1000707-001 100.00µL E1000707-002 100.00µL EQ1000320-01 100.00µL EQ1000320-02 100.00µL EQ1000320-03 100.00µL K1006190-015 100.00µL
K1006190-016 100.00µL K1006190-017 100.00µL K1006190-018 100.00µL K1006190-019 100.00µL K1006190-020 100.00µL K1006356-001 100.00µL
K1006356-002 100.00µL K1006356-003 100.00µL K1006356-004 100.00µL

8290/1613B Cleanup Working Standard Logbook Ref:Inventory ID Expires On:D11-41-2A/B 19026 06/24/2011Name: 

E1000707-001 100.00µL E1000707-002 100.00µL EQ1000320-01 100.00µL EQ1000320-02 100.00µL EQ1000320-03 100.00µL K1006190-015 100.00µL
K1006190-016 100.00µL K1006190-017 100.00µL K1006190-018 100.00µL K1006190-019 100.00µL K1006190-020 100.00µL K1006356-001 100.00µL
K1006356-002 100.00µL K1006356-003 100.00µL K1006356-004 100.00µL

Preparation Information BenchsheetPrinted 6/30/10 12:12 Page 1
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 113950 OrgExtDioxS(30)

6/25/10 12:20 PM

Prepped

MethodSemivoa GCMS/AKODUR

Preparation Materials

Carbon, High Purity C2-32-005 (13986) Ethyl Acetate 99.9% Minimum 

EtOAc

C2-33-2 (14437) Extraction Thimbles 43 x123 

mm

 (1577)

Glass Wool C2-13-005 (7198) Sulfuric Acid Reagent Grade 

H2SO4

C2-34-6 (15542) Dichloromethane (Methylene 

Chloride) 99.9% MeCl2

C2-34-1 (15540)

Sodium Chloride Reagent Grade 

NaCl

C1-104-2 (3306) Sodium Hydroxide Reagent 

Grade NaOH

C2-24-002 (9463) Sodium Sulfate Anhydrous 

Reagent Grade Na2SO4

C2-36-004 (16226)

Tridecane (n-Tridecane) C2-34-3 (15537) Hexane (n-Hexane) 98.5% 

Minimum

C2-36-002 (16224) Nonane (n-Nonane) 99% C2-33-001 (13944)

Silica Gel Reagent Grade C2-31-005 (13988) Toluene 99.9% Minimum C2-36-003 (16225)

Preparation Steps

6/25/10 12:20

6/26/10 08:20

Extraction

CDONOVAN

Step:

Started:

Finished:

By:

6/29/10 09:00

6/29/10 10:15

Acid Clean

CDONOVAN

Step:

Started:

Finished:

By:

6/29/10 12:15

6/29/10 15:10

Silica Gel Clean

CDONOVAN

Step:

Started:

Finished:

By:

6/30/10 06:45

6/30/10 10:15

Final Volume

CDONOVAN

Step:

Started:

Finished:

By:

Comments: 

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody

Preparation Information BenchsheetPrinted 6/30/10 12:12 Page 2
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 114258 OrgExtDioxS(30)

6/28/10 10:55 AM

Prepped

MethodSemivoa GCMS/AKODUR

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH

 1  E1000591-016  8290/PCDD PCDF  10.014g .01 brown soil  K6IW01-01  Soil

 2  E1000591-017  8290/PCDD PCDF  10.494g .01 grey soil  K6IW01- 02.5  Soil

 3  E1000591-018  8290/PCDD PCDF  10.714g .01 orange-brown soil  K6IW01- 04.5  Soil

 4  E1000622-001RE  8290/PCDD PCDF  4.842g .01 dark brown soil with roots  Dx-1 (0-6)  Soil

 5  E1000648-001  8290/PCDD PCDF  11.075g .01 grey soil with rock and debris  O8IW01-01  Soil

 6  E1000648-002  8290/PCDD PCDF  10.506g .01 grey soil with rock and debris  O8IW02-02.5  Soil

 7  E1000648-003  8290/PCDD PCDF  10.130g .01 grey clay  O8IW02-04.5  Soil

 8  E1000669-009  8290/PCDD PCDF  10.650g .01 orange-brown clay  Q7IW01-0.5  Soil

 9  E1000669-010  8290/PCDD PCDF  10.095g .01 grey clay  Q7IW01-02.5  Soil

 10  E1000669-011  8290/PCDD PCDF  10.087g .01 orange-brown clay  Q7IW01-04.5  Soil

 11  EQ1000323-01  8290/PCDD PCDF  10.000g   MB  Solid

 12  EQ1000323-02  8290/PCDD PCDF  10.000g   LCS  Solid

 13  EQ1000323-03  8290/PCDD PCDF  10.000g   DLCS  Solid

 14  K1005734-001  8290/PCDD PCDF  4.793g .06 white/brown cardboard strips  95302807-F010724  Paperboard

 15  K1006356-005  8290/PCDD PCDF  11.657g .04 grey sludge  SRC-2010-5-Comp  Sediment

 16  K1006356-006  8290/PCDD PCDF  11.638g .04 grey sludge  SRC-2010-6-Comp  Sediment

 17  K1006356-007  8290/PCDD PCDF  10.387g .04 grey sludge  SRC-2010-7-Comp  Sediment

 18  K1006356-008  8290/PCDD PCDF  10.475g .04 grey sludge  SRC-2010-7-Z-Comp  Sediment

Spiking Solutions

8290 Matrix Working Standard Logbook Ref:Inventory ID Expires On:D11-21-5A 17186 04/16/2011Name: 

EQ1000323-02 100.00µL EQ1000323-03 100.00µL

8290 Internal Working Standard Logbook Ref:Inventory ID Expires On:D11-41-1A 19025 06/24/2011Name: 

E1000591-016 100.00µL E1000591-017 100.00µL E1000591-018 100.00µL E1000622-001 100.00µL E1000648-001 100.00µL E1000648-002 100.00µL
E1000648-003 100.00µL E1000669-009 100.00µL E1000669-010 100.00µL E1000669-011 100.00µL EQ1000323-01 100.00µL EQ1000323-02 100.00µL
EQ1000323-03 100.00µL K1005734-001 100.00µL K1006356-005 100.00µL K1006356-006 100.00µL K1006356-007 100.00µL K1006356-008 100.00µL

8290/1613B Cleanup Working Standard Logbook Ref:Inventory ID Expires On:D11-41-2A/B 19026 06/24/2011Name: 

E1000591-016 100.00µL E1000591-017 100.00µL E1000591-018 100.00µL E1000622-001 100.00µL E1000648-001 100.00µL E1000648-002 100.00µL
E1000648-003 100.00µL E1000669-009 100.00µL E1000669-010 100.00µL E1000669-011 100.00µL EQ1000323-01 100.00µL EQ1000323-02 100.00µL
EQ1000323-03 100.00µL K1005734-001 100.00µL K1006356-005 100.00µL K1006356-006 100.00µL K1006356-007 100.00µL K1006356-008 100.00µL

Preparation Information BenchsheetPrinted 7/1/10 11:33 Page 1
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 114258 OrgExtDioxS(30)

6/28/10 10:55 AM

Prepped

MethodSemivoa GCMS/AKODUR

Preparation Materials

Carbon, High Purity C2-32-005 (13986) Ethyl Acetate 99.9% Minimum 

EtOAc

C2-33-2 (14437) Extraction Thimbles 43 x123 

mm

 (1577)

Glass Wool C2-13-005 (7198) Sulfuric Acid Reagent Grade 

H2SO4

C2-34-6 (15542) Dichloromethane (Methylene 

Chloride) 99.9% MeCl2

C2-34-1 (15540)

Sodium Chloride Reagent Grade 

NaCl

C1-104-2 (3306) Sodium Hydroxide Reagent 

Grade NaOH

C2-24-002 (9463) Sodium Sulfate Anhydrous 

Reagent Grade Na2SO4

C2-36-004 (16226)

Tridecane (n-Tridecane) C2-34-3 (15537) Hexane (n-Hexane) 98.5% 

Minimum

C2-36-002 (16224) Nonane (n-Nonane) 99% C2-33-001 (13944)

Silica Gel Reagent Grade C2-31-005 (13988) Toluene 99.9% Minimum C2-36-003 (16225)

Preparation Steps

6/28/10 10:55

6/29/10 07:50

Extraction

CDONOVAN

Step:

Started:

Finished:

By:

6/30/10 09:45

6/30/10 11:00

Acid Clean

CDONOVAN

Step:

Started:

Finished:

By:

6/30/10 12:40

6/30/10 15:00

Silica Gel Clean

CDONOVAN

Step:

Started:

Finished:

By:

7/1/10 07:30

7/1/10 09:25

Final Volume

CDONOVAN

Step:

Started:

Finished:

By:

Comments: 

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody

Preparation Information BenchsheetPrinted 7/1/10 11:33 Page 2
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 114850 OrgExtDioxS(30)

7/8/10 12:55 PM

Prepped

MethodSemivoa GCMS/AKODUR

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH

 1  E1000731-001  8290/PCDD PCDF  5.217g .01 white paper squares  10068313-1  Paper

 2  E1000740-001  8290/PCDD PCDF  5.142g .01 white cardboard  10068632-1  Paper

 3  EQ1000340-01  8290/PCDD PCDF  10.000g   MB  Solid

 4  EQ1000340-02  8290/PCDD PCDF  10.000g   LCS  Solid

 5  EQ1000340-03  8290/PCDD PCDF  10.000g   DLCS  Solid

 6  K1006356-021  8290/PCDD PCDF  13.336g .04 dark brown wet soil  SRC-2010-8-Z-Comp  Sediment

 7  K1006559-001  8290/PCDD PCDF  11.860g .04 dark brown wet soil  SF 10  Sediment

 8  K1006559-002  8290/PCDD PCDF  11.958g .04 dark brown wet soil  SF 11  Sediment

 9  K1006816-001  8290/PCDD PCDF  10.990g .03 brown soil  OUTSIDE-CB2-062910  Soil

 10  K1006816-002  8290/PCDD PCDF  10.870g .03 brown soil  OUTSIDE-CB3-062910  Soil

 11  K1006816-003  8290/PCDD PCDF  10.318g .03 brown soil  OUTSIDE-CB5-062910  Soil

 12  K1006816-004  8290/PCDD PCDF  13.406g .03 brown soil  DALLAS AVE-062910  Soil

Spiking Solutions

8290 Matrix Working Standard Logbook Ref:Inventory ID Expires On:D11-21-5A 17186 04/16/2011Name: 

EQ1000340-02 100.00µL EQ1000340-03 100.00µL

8290 Internal Working Standard Logbook Ref:Inventory ID Expires On:D11-41-1A 19025 06/24/2011Name: 

E1000731-001 100.00µL E1000740-001 100.00µL EQ1000340-01 100.00µL EQ1000340-02 100.00µL EQ1000340-03 100.00µL K1006356-021 100.00µL
K1006559-001 100.00µL K1006559-002 100.00µL K1006816-001 100.00µL K1006816-002 100.00µL K1006816-003 100.00µL K1006816-004 100.00µL

8290/1613B Cleanup Working Standard Logbook Ref:Inventory ID Expires On:D11-42-2A/B 19198 07/01/2011Name: 

E1000731-001 100.00µL E1000740-001 100.00µL EQ1000340-01 100.00µL EQ1000340-02 100.00µL EQ1000340-03 100.00µL K1006356-021 100.00µL
K1006559-001 100.00µL K1006559-002 100.00µL K1006816-001 100.00µL K1006816-002 100.00µL K1006816-003 100.00µL K1006816-004 100.00µL

Preparation Materials

Carbon, High Purity C2-40-1 (19119) Ethyl Acetate 99.9% Minimum 

EtOAc

C2-41-3 (19127) Extraction Thimbles 43 x123 

mm

 (1577)

Glass Wool C2-37-2 (19132) Sulfuric Acid Reagent Grade 

H2SO4

C2-40-2 (19147) Dichloromethane (Methylene 

Chloride) 99.9% MeCl2

C2-41-2 (19145)

Sodium Chloride Reagent Grade 

NaCl

C2-38-1 (19137) Sodium Hydroxide Reagent 

Grade NaOH

C2-40-5 (19149) Sodium Sulfate Anhydrous 

Reagent Grade Na2SO4

C2-36-004 (16226)

Tridecane (n-Tridecane) C2-40-3 (19135) Hexane (n-Hexane) 98.5% 

Minimum

C2-40-6 (19125) Nonane (n-Nonane) 99% C2-33-001 (13944)

Silica Gel Reagent Grade C2-38-6 (19140) Toluene 99.9% Minimum C2-41-1 (19142)

Preparation Information BenchsheetPrinted 7/14/10 11:34 Page 1
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 114850 OrgExtDioxS(30)

7/8/10 12:55 PM

Prepped

MethodSemivoa GCMS/AKODUR

Preparation Steps

7/8/10 12:55

7/9/10 07:10

Extraction

CDONOVAN

Step:

Started:

Finished:

By:

7/12/10 09:58

7/12/10 11:21

Acid Clean

CDONOVAN

Step:

Started:

Finished:

By:

7/12/10 12:00

7/12/10 14:00

Silica Gel Clean

CDONOVAN

Step:

Started:

Finished:

By:

7/13/10 06:30

7/13/10 10:00

Final Volume

CDONOVAN

Step:

Started:

Finished:

By:

Comments: 

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody

Preparation Information BenchsheetPrinted 7/14/10 11:34 Page 2
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      An Employee Owned Company      |      NELAP Accredited      |      ACIL Seal of Excellence Award      |      Please consider the environment before printing  

19408 Park Row, Suite 320, Houston, TX 77084     |     713.266.1599     |     www.caslab.com 

 

 

For a specific list of NELAP-accredited analytes, refer to the certifications section at www.caslab.com. 
 

 

July 21, 2010 Service Request No:  K1006559 
 

Pradeep Divvela 
Columbia Analytical Services, Inc 
1317 S. 13th Avenue 
Kelso, WA 98626 
  
 
Laboratory Results for:  Pacific EcoRisk Laboratories/ACOE (San Rafael Channel) 
Dear Pradeep: 
 
Enclosed are the results of the sample(s) submitted to our laboratory on July 3rd, 2010.  For your 
reference, these analyses have been assigned our service request number:  K1006559.  All 
analyses were performed according to our laboratory’s quality assurance program.  The test 
results meet requirements of the NELAP standards except as noted in the case narrative report.  
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.  In accordance to the NELAC 2003 Standard, a statement on the estimated uncertainty of 
measurement of any quantitative analysis will be supplied upon request. 
 
Please contact me if you have any questions.  My direct number is 281-994-2954.  You may also 
contact me via email at DBiles@caslab.com. 
 
 
Respectfully submitted, 
 
Columbia Analytical Services, Inc. 

 

Darren Biles 
Project Manager 
 Page 1 of __________ 
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Certificate of Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19408 Park Row, Suite 320, Houston, TX  77084 
Phone (713)266-1599   Fax (713)266-0130 

www.caslab.com 
 

An Employee  Owned Company 

 

Certificate of Analysis

Case Narrative
106

http://www.caslab.com/


Approved by:                                                                                               Date: 
 
Xiangqiu Liang, Laboratory Director 
 
 

COLUMBIA ANALYTICAL SERVICES, INC 
 
 
 
Client: Pacific EcoRisk Laboratories Service Request No.: K1006559 
Project: ACOE (San Rafael Channel) Date Received: 7/03/10 
Sample Matrix: Sediment  
 
 
 

CASE NARRATIVE 
 
 
 
All analyses were performed in adherence to the quality assurance program of Columbia Analytical Services, Inc. 
(CAS).  This report contains analytical results for samples designated for Tier II.  When appropriate to the method, 
method blank results have been reported with each analytical test.   
 
 
Sample Receipt 
 
Two sediment samples were received for analysis at Columbia Analytical Services on 7/03/10.   
 
The samples were received at 0C in good condition and are consistent with the accompanying chain of custody 
form.  The samples were stored in a refrigerator at 4C upon receipt at the laboratory. 
 
Please note the reporting forms are currently referencing the date CAS- Kelso received the samples (6/24/10) and 
not the date CAS-Houston received the samples (7/3/10.)   
 
 
Data Validation Notes and Discussion 

B flags – Method Blanks 

The Method Blank EQ1000340-01 contained low levels of 1234678-HpCDD and OCDD at or below the Method 
Reporting Limit (MRL).   
 
The associated compounds in the samples are flagged with ‘B’ flags.   
 
 

Y flags – Labeled Standards 

Samples that had recoveries of labeled standards outside the acceptance limits are flagged with ‘Y’ flags.    In all 
cases, the signal-to-noise ratios are greater than 10:1, making these data acceptable. 

 
MS/DMS  

EQ1000340: Laboratory Control Spike/Duplicate Laboratory Control Spike (LCS/DLCS) samples were analyzed 
and reported in lieu of an MS/DMS for this extraction batch. The batch quality control criteria were met.   
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Approved by:                                                                                               Date: 
 
Xiangqiu Liang, Laboratory Director 
 
 

 

C flags – 2378-TCDF Confirmation 

Confirmation of the TCDF compound: When 2378-TCDF is detected on the DB-5 column, confirmation analyses 
are performed on a second column (DB-225.) The results from both the DB-5 column and the DB-225 column are 
included in this data package.   

The valid result for the 2378-TCDF compound is reported from the confirmation column. 

The confirmation results have been included on the TEQ summary pages. 

 

K flags 

EMPC - When the ion abundance ratios associated with a particular compound are outside the QC limits, samples 
are flagged with a ‘K’ flag.   A ‘K’ flag indicates an estimated maximum possible concentration for the associated 
compound.   

 

Detection Limits 
 
Detection limits are calculated for each congener in each sample by measuring the height of the noise level for each 
quantitation ion for the associated labeled standard.  The concentration equivalent to 2.5 times the height of the 
noise is then calculated using the appropriate response factor and the weight of the sample.  The calculated 
concentration equals the detection limit.   
 
 

The TEQ results for each sample have been calculated by CAS/Houston to include: 

 WHO-2005 TEFs (”The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin-Like Compounds”, M. Van den Berg et al., Toxicological 
Sciences 93(2):223-241, 2006) 

 2378-TCDF from the DB-225 column, when confirmation required 

 Non-detected compounds are not included in the ‘Total’ 
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SAMPLE CROSS-REFERENCE

Client:

Project:

SAMPLE # CLIENT SAMPLE ID DATE TIME

ACOE (San Rafael Channel)

Service Request: K1006559Pacific EcoRisk Laboratories

K1006559-001 SF 10 6/15/10 10:05

K1006559-002 SF 11 6/15/10 09:30

Page 1 of 1Sample SummaryPrinted 7/21/10 15:28
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Laboratory Certifications 
2010-2011 

 
 

 
 

STATE/PROGRAM AGENCY CERTIFICATION ID EXP DATE  
ARIZONA AZ-DHS AZ0725 05/27/11 
ARKANSAS ADEQ 10-035-0 06/16/11 
CALIFORNIA CA-ELAP 2452 02/28/11 
DOD ELAP A2LA 2897.01 11/30/11 
FLORIDA/NELAP FL-DOHS E87611 06/30/11 
HAWAII HI-DOH N/A 06/30/11 
ILLINOIS/NELAP IL-EPA 002380 10/06/10 
ISO 17025 A2LA 2897.01 11/30/11 
LOUISIANA/NELAP LELAP 03048 06/30/10 
LOUISIANA/NELAP LDHH LA100032 12/31/10 
MAINE ME-DOHS 2010041 06/05/12 
MICHIGAN MIDEQ 9971 06/30/10 
MINNESOTA MDH 048-999-427 12/31/10 
NEVADA NDEP TX014112010A 07/31/10 
NEW JERSEY NJDEP TX008 06/30/11 
NEW MEXICO NMED-DWB N/A 06/30/11 
NEW YORK/NELAP NY-DOH 11707 04/01/11 
OKLAHOMA OKDEQ 2009-25 08/31/10 
OREGON/NELAP ORELAP TX200002-006 03/24/10 
PENNSYLVANIA/NELAP PLAP 002 06/30/11 
TENNESSEE TNDEC 04016 06/30/11 
TEXAS/NELAP TCEQ T104704216-10-1 06/30/11 
UTAH/NELAP UTELCP COLU2 06/30/10 
SOIL IMPORT PERMIT USDA P330-09-00067 03/27/12 
WASHINGTON/NELAP WA-Ecology C1855 11/14/10 
WEST VIRGINIA WVDEP 347 06/30/11 

 
 

 

110



Abbreviations, Acronyms & Definitions 
 

 
Cal  Calibration 
Conc  CONCentration 
Dioxin(s) Polychlorinated dibenzo-p-dioxin(s) 
EDL  Estimated Detection Limit 
EMPC  Estimated Maximum Possible Concentration 
Flags  Data qualifiers 
Furan(s) Polychlorinated dibenzofuran(s) 
g  Grams 
ICAL  Initial CALibration 
ID  IDentifier 
Ions  Masses monitored for the analyte during data acquisition 
L  Liter (s) 
LCS  Laboratory Control Sample 
DLCS  Duplicate Laboratory Control Sample 
MB  Method Blank 
MCL  Method Calibration Limit 
MDL  Method Detection Limit 
MRL  Method Reporting Limit 
mL  Milliliters 
MS  Matrix Spiked sample 
DMS  Duplicate Matrix Spiked sample 
NO  Number of peaks meeting all identification criteria 
PCDD(s) Polychlorinated dibenzo-p-dioxin(s) 
PCDF(s) Polychlorinated dibenzofuran(s) 
ppb  Parts per billion 
ppm  Parts per million 
ppq  Parts per quadrillion 
ppt  Parts per trillion 
QA  Quality Assurance 
QC  Quality Control 
Ratio  Ratio of areas from monitored ions for an analyte 
% Rec.  Percent Recovery 
RPD  Relative Percent Difference 
RRF  Relative Response Factor 
RT  Retention Time 
RRT  Relative Retention Time 
SDG  Sample Delivery Group 
S/N  Signal-to-Noise ratio 
TEF  Toxicity Equivalence Factor 
TEQ  Toxicity Equivalence Quotient 
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Data Qualifier Flags – Dioxin/Furans 
 

 
 
 

o B Indicates the associated analyte is found in the method blank, as well as in the sample. 

 

o C Confirmation of the TCDF compound: When 2378-TCDF is detected on the DB-5 column, 

confirmation analyses are performed on a second column (DB-225). The results from both the 

DB-5 column and the DB-225 column are included in this data package.  The results from the 

DB-225 analyses should be used to evaluate the 2378-TCDF in the samples. The confirmed 

result should be used in determining the TEQ value for TCDF. 

 

o E Indicates an estimated value – used when the analyte concentration exceeds the upper end of 

the linear calibration range. 

 

o J Indicates an estimated value – used when the analyte concentration is  below the method 

reporting limit (MRL) and above the estimated detection limit (EDL). 

o K EMPC - When the ion abundance ratios associated with a particular compound are outside the 

QC limits, samples are flagged with a ‘K’ flag.  A ‘K’ flag indicates an estimated maximum 

possible concentration for the associated compound. 

 

o U Indicates the compound was analyzed and not detected. 

 

o Y Samples that had recoveries of labeled standards outside the acceptance limits are flagged 

with ‘Y’. In all cases, the signal-to-noise ratios are greater than 10:1, making these data 

acceptable. 

 

o ND Indicates concentration is reported as ‘Not Detected.’ 

 

o S Peak is saturated; data not reportable. 

 

o P Indicates chlorodiphenyl ether interference present at the retention time of the target 

compound. 

 

o Q Lock-mass interference by chlorodiphenyl ether compounds. 
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Peer Review Signatures
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

6/15/10 1005

6/24/10

Sample Name: 

Basis: Lab Code: K1006559-001

Units: 

Dry

ng/Kg

67.1Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SF 10

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208660

GC Column: DB-5

Sample Amount: 11.860g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1940

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.260.102 1

UND1,2,3,7,8-PeCDD 3.140.0575 1

UND1,2,3,4,7,8-HxCDD 3.140.0439 1

J0.4401,2,3,6,7,8-HxCDD 3.140.0419 1.30 1.000 1

JK0.2631,2,3,7,8,9-HxCDD 3.140.0438 1.54 1.009 1

B5.091,2,3,4,6,7,8-HpCDD 3.140.0496 1.01 1.001 1

B34.4OCDD 6.280.0796 0.89 1.000 1

CJ0.3832,3,7,8-TCDF 1.260.0469 0.88 1.001 1

UND1,2,3,7,8-PeCDF 3.140.0410 1

UND2,3,4,7,8-PeCDF 3.140.0394 1

JK0.1671,2,3,4,7,8-HxCDF 3.140.0341 1.02 1.000 1

JK0.08681,2,3,6,7,8-HxCDF 3.140.0328 1.04 1.003 1

UND1,2,3,7,8,9-HxCDF 3.140.0415 1

JK0.08672,3,4,6,7,8-HxCDF 3.140.0354 1.75 1.016 1

J1.051,2,3,4,6,7,8-HpCDF 3.140.0726 1.06 1.000 1

UND1,2,3,4,7,8,9-HpCDF 3.140.0953 1

J2.70OCDF 6.280.0723 0.88 1.004 1

UNDTotal Tetra-Dioxins 1.260.102 1

J0.207Total Penta-Dioxins 3.140.0575 1.43 1

J2.98Total Hexa-Dioxins 3.140.0419 1.20 1

13.1Total Hepta-Dioxins 3.140.0496 1.05 1

J0.383Total Tetra-Furans 1.260.0469 0.88 1

J0.438Total Penta-Furans 3.140.0394 1.48 1

J1.39Total Hexa-Furans 3.140.0328 1.23 1

J2.92Total Hepta-Furans 3.140.0726 1.06 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

6/15/10 1005

6/24/10

Sample Name: 

Basis: Lab Code: K1006559-001

Units: 

Dry

Percent

67.1Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SF 10

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208660

GC Column: DB-5

Sample Amount: 11.860g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1940

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13572717.479 0.78 1.0081000

13C-1,2,3,7,8-PeCDD 40-13569685.983 1.56 1.1671000

13C-1,2,3,6,7,8-HxCDD 40-135671680.906 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135561396.940 1.05 1.0682500

13C-OCDD 40-13537 Y1826.862 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13563627.606 0.79 0.9801000

13C-1,2,3,7,8-PeCDF 40-13576764.364 1.56 1.1291000

13C-1,2,3,4,7,8-HxCDF 40-135651637.086 0.52 0.9722500

13C-1,2,3,4,6,7,8-HpCDF 40-135551373.774 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13588700.311 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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Sample Name: 

Basis: Lab Code: K1006559-001

SF 10 Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

6/15/10 1005

6/24/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.102 1 12,3,7,8-TCDD

ND 0.0575 1 11,2,3,7,8-PeCDD

ND 0.0439 1 0.11,2,3,4,7,8-HxCDD

0.440 0.0419 1 0.1 0.04401,2,3,6,7,8-HxCDD

0.263 0.0438 1 0.1 0.02631,2,3,7,8,9-HxCDD

5.09 0.0496 1 0.01 0.05091,2,3,4,6,7,8-HpCDD

34.4 0.0796 1 0.0003 0.0103OCDD

0.333 0.0594 1 0.1 0.03332,3,7,8-TCDF

ND 0.0410 1 0.031,2,3,7,8-PeCDF

ND 0.0394 1 0.32,3,4,7,8-PeCDF

0.167 0.0341 1 0.1 0.01671,2,3,4,7,8-HxCDF

0.0868 0.0328 1 0.1 0.008681,2,3,6,7,8-HxCDF

ND 0.0415 1 0.11,2,3,7,8,9-HxCDF

0.0867 0.0354 1 0.1 0.008672,3,4,6,7,8-HxCDF

1.05 0.0726 1 0.01 0.01051,2,3,4,6,7,8-HpCDF

ND 0.0953 1 0.011,2,3,4,7,8,9-HpCDF

2.70 0.0723 1 0.0003 0.000810OCDF

Total TEQ 0.210

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

6/15/10 1005

6/24/10

Sample Name: 

Basis: Lab Code: K1006559-001

Units: 

Dry

ng/Kg

67.1Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SF 10

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137166

GC Column: DB-225

Sample Amount: 11.860g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U137156

U137155

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 1723

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

J0.3332,3,7,8-TCDF 1.260.0594 0.82 1.001 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13568675.659 0.79 1.0601000

37Cl-2,3,7,8-TCDD 40-13588703.467 NA 0.989800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

6/15/10 0930

6/24/10

Sample Name: 

Basis: Lab Code: K1006559-002

Units: 

Dry

ng/Kg

80.9Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SF 11

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208661

GC Column: DB-5

Sample Amount: 11.958g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 2029

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.030.0567 1

UND1,2,3,7,8-PeCDD 2.580.0485 1

UND1,2,3,4,7,8-HxCDD 2.580.0288 1

UND1,2,3,6,7,8-HxCDD 2.580.0273 1

UND1,2,3,7,8,9-HxCDD 2.580.0287 1

BJ0.2591,2,3,4,6,7,8-HpCDD 2.580.0446 1.04 1.000 1

BJ1.72OCDD 5.170.0639 0.97 1.000 1

UND2,3,7,8-TCDF 1.030.0417 1

UND1,2,3,7,8-PeCDF 2.580.0333 1

UND2,3,4,7,8-PeCDF 2.580.0320 1

UND1,2,3,4,7,8-HxCDF 2.580.0243 1

UND1,2,3,6,7,8-HxCDF 2.580.0234 1

UND1,2,3,7,8,9-HxCDF 2.580.0296 1

UND2,3,4,6,7,8-HxCDF 2.580.0252 1

J0.07251,2,3,4,6,7,8-HpCDF 2.580.0311 1.12 1.000 1

UND1,2,3,4,7,8,9-HpCDF 2.580.0409 1

JK0.310OCDF 5.170.0711 0.68 1.005 1

UNDTotal Tetra-Dioxins 1.030.0567 1

UNDTotal Penta-Dioxins 2.580.0485 1

UNDTotal Hexa-Dioxins 2.580.0273 1

J0.259Total Hepta-Dioxins 2.580.0446 1.04 1

UNDTotal Tetra-Furans 1.030.0417 1

UNDTotal Penta-Furans 2.580.0320 1

UNDTotal Hexa-Furans 2.580.0234 1

J0.0725Total Hepta-Furans 2.580.0311 1.12 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

6/15/10 0930

6/24/10

Sample Name: 

Basis: Lab Code: K1006559-002

Units: 

Dry

Percent

80.9Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SF 11

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208661

GC Column: DB-5

Sample Amount: 11.958g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 2029

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13571713.655 0.78 1.0081000

13C-1,2,3,7,8-PeCDD 40-13566655.683 1.57 1.1671000

13C-1,2,3,6,7,8-HxCDD 40-135641606.541 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135501242.374 1.05 1.0682500

13C-OCDD 40-13534 Y1716.869 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13562615.998 0.78 0.9801000

13C-1,2,3,7,8-PeCDF 40-13572716.813 1.56 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135601501.349 0.52 0.9722500

13C-1,2,3,4,6,7,8-HpCDF 40-135471185.949 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13582658.344 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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Sample Name: 

Basis: Lab Code: K1006559-002

SF 11 Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

6/15/10 0930

6/24/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

ND 0.0567 1 12,3,7,8-TCDD

ND 0.0485 1 11,2,3,7,8-PeCDD

ND 0.0288 1 0.11,2,3,4,7,8-HxCDD

ND 0.0273 1 0.11,2,3,6,7,8-HxCDD

ND 0.0287 1 0.11,2,3,7,8,9-HxCDD

0.259 0.0446 1 0.01 0.002591,2,3,4,6,7,8-HpCDD

1.72 0.0639 1 0.0003 0.000516OCDD

ND 0.0417 1 0.12,3,7,8-TCDF

ND 0.0333 1 0.031,2,3,7,8-PeCDF

ND 0.0320 1 0.32,3,4,7,8-PeCDF

ND 0.0243 1 0.11,2,3,4,7,8-HxCDF

ND 0.0234 1 0.11,2,3,6,7,8-HxCDF

ND 0.0296 1 0.11,2,3,7,8,9-HxCDF

ND 0.0252 1 0.12,3,4,6,7,8-HxCDF

0.0725 0.0311 1 0.01 0.0007251,2,3,4,6,7,8-HpCDF

ND 0.0409 1 0.011,2,3,4,7,8,9-HpCDF

0.310 0.0711 1 0.0003 0.0000930OCDF

Total TEQ 0.00392

2005 WHO TEFs, ND = 0

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-01

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208658

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1803

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.000.0535 1

UND1,2,3,7,8-PeCDD 2.500.0504 1

UND1,2,3,4,7,8-HxCDD 2.500.0256 1

UND1,2,3,6,7,8-HxCDD 2.500.0242 1

UND1,2,3,7,8,9-HxCDD 2.500.0255 1

JK0.09261,2,3,4,6,7,8-HpCDD 2.500.0302 1.57 1.001 1

J0.375OCDD 5.000.0597 0.77 1.000 1

UND2,3,7,8-TCDF 1.000.0388 1

UND1,2,3,7,8-PeCDF 2.500.0312 1

UND2,3,4,7,8-PeCDF 2.500.0300 1

UND1,2,3,4,7,8-HxCDF 2.500.0229 1

UND1,2,3,6,7,8-HxCDF 2.500.0220 1

UND1,2,3,7,8,9-HxCDF 2.500.0279 1

UND2,3,4,6,7,8-HxCDF 2.500.0237 1

UND1,2,3,4,6,7,8-HpCDF 2.500.0238 1

UND1,2,3,4,7,8,9-HpCDF 2.500.0313 1

UNDOCDF 5.000.0474 1

UNDTotal Tetra-Dioxins 1.000.0535 1

UNDTotal Penta-Dioxins 2.500.0504 1

UNDTotal Hexa-Dioxins 2.500.0242 1

UNDTotal Hepta-Dioxins 2.500.0302 1

UNDTotal Tetra-Furans 1.000.0388 1

UNDTotal Penta-Furans 2.500.0300 1

UNDTotal Hexa-Furans 2.500.0220 1

UNDTotal Hepta-Furans 2.500.0238 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-01

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208658

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/16/10 1803

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13567672.048 0.77 1.0091000

13C-1,2,3,7,8-PeCDD 40-13569686.581 1.56 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135661647.296 1.26 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135561396.904 1.05 1.0682500

13C-OCDD 40-13535 Y1744.035 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13561608.785 0.77 0.9801000

13C-1,2,3,7,8-PeCDF 40-13574739.405 1.58 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135651616.719 0.53 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135551382.723 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13580636.934 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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COLUMBIA ANALYTICAL SERVICES, INC.

ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: Pacific EcoRisk Laboratories K1006559

Sediment

QA/QC Report

Date Analyzed: 7/17/10

Lab Control Sample Summary

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method

8290

Prep Method: 

Analytical Method: Units: 

DryBasis: 

 114850Extraction Lot: 

ng/Kg

EQ1000340-03EQ1000340-02

Duplicate Lab Control SampleLab Control Sample

RPD 

LimitRPD

% Rec 

Limits% RecExpectedResult% RecExpectedResultAnalyte Name

20.0 982,3,7,8-TCDD 20.0 93 5 1874 - 12718.519.6

50.0 1051,2,3,7,8-PeCDD 50.0 102 3 1473 - 12251.152.3

50.0 941,2,3,4,7,8-HxCDD 50.0 84 11 2660 - 15342.147.1

50.0 991,2,3,6,7,8-HxCDD 50.0 98 1 1672 - 12649.249.5

50.0 901,2,3,7,8,9-HxCDD 50.0 83 8 3259 - 14041.744.9

50.0 1001,2,3,4,6,7,8-HpCDD 50.0 98 2 1966 - 13248.950.0

100 96OCDD 100 93 3 2873 - 14092.695.7

20.0 1012,3,7,8-TCDF 20.0 100 1 1866 - 12919.920.2

50.0 931,2,3,7,8-PeCDF 50.0 91 2 1470 - 12345.546.7

50.0 912,3,4,7,8-PeCDF 50.0 90 1 1769 - 12244.945.5

50.0 961,2,3,4,7,8-HxCDF 50.0 93 3 1571 - 12146.447.9

50.0 1051,2,3,6,7,8-HxCDF 50.0 101 4 1470 - 13050.452.7

50.0 1031,2,3,7,8,9-HxCDF 50.0 106 3 2853 - 13053.151.7

50.0 1012,3,4,6,7,8-HxCDF 50.0 102 1 2266 - 12651.150.3

50.0 951,2,3,4,6,7,8-HpCDF 50.0 93 2 1766 - 12246.647.7

50.0 1051,2,3,4,7,8,9-HpCDF 50.0 106 1 2169 - 13653.252.6

100 110OCDF 100 111 1 2466 - 146111110

Comments:

Lab Control Sample Summary

SuperSet Reference:\\Inflow2\Starlims\LimsReps\LabControlSample.rpt 10-0000147523 rev 00

Printed 7/21/10 15:27
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-02

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208667

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0120

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

19.62,3,7,8-TCDD 1.000.0439 0.78 1.001 1

52.31,2,3,7,8-PeCDD 2.500.0477 1.54 1.000 1

47.11,2,3,4,7,8-HxCDD 2.500.0326 1.25 0.999 1

49.51,2,3,6,7,8-HxCDD 2.500.0312 1.26 1.000 1

44.91,2,3,7,8,9-HxCDD 2.500.0325 1.25 1.008 1

50.01,2,3,4,6,7,8-HpCDD 2.500.0310 1.04 1.000 1

95.7OCDD 5.000.0517 0.90 1.000 1

20.22,3,7,8-TCDF 1.000.0402 0.80 1.001 1

46.71,2,3,7,8-PeCDF 2.500.0324 1.51 1.001 1

45.52,3,4,7,8-PeCDF 2.500.0312 1.52 1.024 1

47.91,2,3,4,7,8-HxCDF 2.500.0184 1.19 1.000 1

52.71,2,3,6,7,8-HxCDF 2.500.0177 1.20 1.003 1

51.71,2,3,7,8,9-HxCDF 2.500.0226 1.18 1.036 1

50.32,3,4,6,7,8-HxCDF 2.500.0191 1.17 1.017 1

47.71,2,3,4,6,7,8-HpCDF 2.500.0620 0.99 1.000 1

52.61,2,3,4,7,8,9-HpCDF 2.500.0816 0.99 1.034 1

110OCDF 5.000.0664 0.87 1.004 1

19.6Total Tetra-Dioxins 1.000.0439 0.80 1

52.3Total Penta-Dioxins 2.500.0477 1.54 1

141Total Hexa-Dioxins 2.500.0312 1.25 1

50.5Total Hepta-Dioxins 2.500.0310 1.15 1

20.2Total Tetra-Furans 1.000.0402 0.80 1

94.1Total Penta-Furans 2.500.0312 1.69 1

203Total Hexa-Furans 2.500.0177 1.19 1

100Total Hepta-Furans 2.500.0620 0.99 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-02

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208667

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0120

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13574743.420 0.79 1.0091000

13C-1,2,3,7,8-PeCDD 40-13566658.775 1.56 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135711764.231 1.28 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135601506.198 1.05 1.0682500

13C-OCDD 40-13538 Y1909.832 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13565652.828 0.78 0.9811000

13C-1,2,3,7,8-PeCDF 40-13573729.057 1.53 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135661643.241 0.53 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135611512.814 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13588703.620 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-03

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208668

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0209

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

18.52,3,7,8-TCDD 1.000.0398 0.77 1.001 1

51.11,2,3,7,8-PeCDD 2.500.0488 1.54 1.001 1

42.11,2,3,4,7,8-HxCDD 2.500.0224 1.40 0.998 1

49.21,2,3,6,7,8-HxCDD 2.500.0213 1.14 1.000 1

41.71,2,3,7,8,9-HxCDD 2.500.0223 1.21 1.008 1

48.91,2,3,4,6,7,8-HpCDD 2.500.0286 1.05 1.000 1

92.6OCDD 5.000.0589 0.89 1.000 1

19.92,3,7,8-TCDF 1.000.0517 0.75 1.001 1

45.51,2,3,7,8-PeCDF 2.500.0266 1.49 1.000 1

44.92,3,4,7,8-PeCDF 2.500.0255 1.51 1.023 1

46.41,2,3,4,7,8-HxCDF 2.500.0244 1.21 1.000 1

50.41,2,3,6,7,8-HxCDF 2.500.0235 1.19 1.003 1

53.11,2,3,7,8,9-HxCDF 2.500.0297 1.18 1.036 1

51.12,3,4,6,7,8-HxCDF 2.500.0252 1.19 1.017 1

46.61,2,3,4,6,7,8-HpCDF 2.500.0476 0.99 1.000 1

53.21,2,3,4,7,8,9-HpCDF 2.500.0626 0.98 1.034 1

111OCDF 5.000.0703 0.87 1.004 1

18.6Total Tetra-Dioxins 1.000.0398 0.77 1

51.3Total Penta-Dioxins 2.500.0488 1.54 1

133Total Hexa-Dioxins 2.500.0213 1.40 1

49.3Total Hepta-Dioxins 2.500.0286 1.06 1

20.0Total Tetra-Furans 1.000.0517 0.88 1

92.1Total Penta-Furans 2.500.0255 1.49 1

201Total Hexa-Furans 2.500.0235 1.21 1

99.8Total Hepta-Furans 2.500.0476 0.99 1

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Pacific EcoRisk Laboratories K1006559

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000340-03

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208668

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208658

P208656

Date Extracted: 

Date Analyzed: 

7/8/10

7/17/10 0209

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13576757.168 0.79 1.0081000

13C-1,2,3,7,8-PeCDD 40-13568679.783 1.57 1.1671000

13C-1,2,3,6,7,8-HxCDD 40-135731822.545 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135571416.448 1.06 1.0682500

13C-OCDD 40-13534 Y1707.522 0.90 1.1485000

13C-2,3,7,8-TCDF 40-13566664.112 0.75 0.9801000

13C-1,2,3,7,8-PeCDF 40-13574738.431 1.56 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135651618.962 0.52 0.9722500

13C-1,2,3,4,6,7,8-HpCDF 40-135561407.768 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13587695.624 NA 1.009800

Comments:

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000147523 rev 00

Printed 7/21/10 15:26

130



   

       
                            
                                              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chain of Custody 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19408 Park Row, Suite 320, Houston, TX  77084 
Phone (713)266-1599   Fax (713)266-0130 

www.caslab.com 
 

An Employee  Owned Company 

 

Chain of Custody

131

http://www.caslab.com/


Client COC
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Columbia Analytical Services, Inc. 
Cooler Receipt Form 

Page 1 of:        1        2 

Client/Project:______________________________________ Service Request: ______________________________

Received:_____________ Opened (Date/Time): _______________ By:_____________________________________

1. Samples were received via? US Mail Fedex UPS DHL Courier Hand Delivered 

2. Samples were received in: (circle)       Cooler Box  Other_____________________       NA

3. Were custody seals present on coolers? Y N If yes, how many and where?____________________ 

If present, were custody seals intact? Y N If present, were they signed and dated? Y N

4. Is shipper’s air-bill filed? NA Y N If not, record air bill number:___________________________ 

_____________________________   _____________________________   _____________________________ 

5. Temperature of cooler(s) upon receipt (°C): ______________   ______________ ______________ ______________

6. If applicable, list Chain of Custody numbers: ______________   ______________   ______________   _____________ 

7. Were custody papers properly filled out (ink, signed, etc.)? NA Y N

8. Packing material used: Inserts Bubble Wrap   Blue Ice Wet Ice    Sleeves Other_____________ 

9. Were the correct types of bottles used for the tests indicated?      Y N

Did all bottles arrive in good condition (i.e. unbroken, out of temp.)? Indicate in the table below.    Y N

Sample ID Bottle Count Bottle Type Out of Temp Broken Initials

10. Were all bottle labels complete (i.e. analysis, ID, etc.)? Y N

 Did all bottle labels and tags agree with custody papers? Indicate in the table below.   Y N

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC 

11. Additional notes, discrepancies, and resolutions: 

_______________________________________________________________________________________________________ 

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________ 

CRF_r092109.pdf

Pacific EcoRisk Labs/ ACOE (San Rafael Channel) K1006559

7/3/10; 1000 7/3/10; 1000 CD for JB

✔

✔

✔ 2-front

✔ ✔

✔ 1Z9736594446764848

0

✔

✔ ✔

✔

✔

✔

✔

Print Form

✔

Reset Form
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Sample Acceptance Policy 
 

 
 

Custody Seals (desirable, mandatory if specified in SAP): 
 

 On outside of cooler 
 Seals intact, signed and dated 

 
Chain-of-Custody documentation (mandatory): 
 

 Properly filled out in ink & signed by the client 
 Sign and date the coc for CAS/HOU upon cooler receipt 
 Coc must list method number 
 If no coc was submitted with the samples, complete a CAS/HOU coc for the client 

 
Sample Integrity (mandatory): 
 

 Sample containers must arrive in good condition (not broken or leaking) 
 Sample IDs on the bottles must match the sample IDs on the coc 
 The correct type of sample bottle must be used for the method requested 
 The correct number of sample containers received must agree with the 

documentation on the coc 
 The correct sample matrix must appear on the coc 
 An appropriate sample volume or weight must be received  

 
Temperature Preservatives (varies by sample matrix): 
 

 Aqueous and Non-aqueous samples must be shipped and stored cold, at 0 to 6oC 
 Tissue samples must be shipped and stored frozen, at -20 to -10oC 
 Air samples can be shipped and stored at ambient temperature, ~23oC 
 The sample temperature must be recorded on the coc 
 Notify a Project Chemist if any samples are outside the acceptance temperature or 

have compromised sample integrity – the client must decide re: replacement sample 
submittal or continue with the analysis 

 
Cooler Receipt Form, CRF (mandatory): 
 

 Cooler receipt forms must be completed for each coc & SR# 
 Sample integrity issues must be documented on the CRF 
 A scan of the carrier and the airbill number must be recorded in CAS LIMS 

 
Sample Integrity Issues/Resolutions (mandatory): 
 

 Sample integrity issues are documented on the CRF and given to the Project Chemist 
for resolution with the client 

 Client resolution is documented in writing (typically email or on the CRF) and filed in 
the project folder(s) 

Sample Acceptance Policy
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Service Request Summary

Internal Due Date: 

Project Number:

Project Name: ACOE (San Rafael Channel)

K1006559 Project Chemist: Folder #:

KELSOOriginating Lab: Client Name:

Logged By: JJONES

Pacific EcoRisk Laboratories

CAS StandardQualifier Set: 

CAS StandardFormset: 

Merged?: 

Report to MDL?: 

Report To: Jeffrey Cotsifas

Pacific EcoRisk Laboratories

2250 Cordelia Road

Fairfield, CA  94534

707-207-7916Fax Number:

707-207-7760Phone Number:

Cell Number:

cotsifas@pacificecorisk.comE-mail:

- 16 oz-Glass Jar  WM   Unpreserved 4

- 2 oz-Glass Jar  WM CLEAR Teflon Liner 4-deg C 2

- 1 each-Plastic Bag Ziplock    Unpreserved 2

-  -N/A     N/A 2

K-Delilah-100, K-PETUNIA-02, 

E-WIC-02-Box168, SMO

Location:

RUSH

7/16/10

Date Received:

Darren Biles

P.O. Number: 16087

6/24/10

N,Y

N,Y

EDD: BASIC_WQC

QAP: LAB QAP

KELSO KELSO KELSO
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K1006559-001 SF 10 Sediment 6/15/10 1005 V V V V V V V V V V V

K1006559-002 SF 11 Sediment 6/15/10 0930 V V V V V V V V V V V

CAS Samp No Client Samp No. CollectedMatrix

Test Comments:

Group CommentsTest/Method Samples

GenChem Lab to aliquot a portion of sample for dioxins and bring to SMO for shipping1-2Sub Sample/Subsample

Metals B1-2Metals T/6010B

Metals As,Cd,Cr,Cu,Pb,Ni,Zn,Ba,Be,Co,Mn,V1-2Metals T/6020

Metals Ag1-2Sb Ag T/6020

Semivoa GC Dichlorprop,MCPA and MCPP1-2HERB/8151A

Semivoa GCMS Analyte list attached1-2, 0PCDD PCDF/8290

Semivoa GCMS Phenol and Pentachlorophenol only1-2SVO_LL/8270C

SMO Archive samples after analysis has been performed.1-2Archive -20C/Archive

SMO Archive samples after analysis has been performed.1-2Archive 4C/Archive

Service Request for K1006559Printed  7/21/2010  3:27:46PM Page 1 of 1135



CAS Samp No.

KELSO KELSO KELSO KELSO KELSO SVM
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K1006559-001 SF 10 Sediment 6/15/10 1005 V V V V V V V V II V

K1006559-002 SF 11 Sediment 6/15/10 0930 V V V V V V V V II V

Client Samp No. CollectedMatrix
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 114850 OrgExtDioxS(30)

7/8/10 12:55 PM

Prepped

MethodSemivoa GCMS/AKODUR

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH

 1  E1000731-001  8290/PCDD PCDF  5.217g .01 white paper squares  10068313-1  Paper

 2  E1000740-001  8290/PCDD PCDF  5.142g .01 white cardboard  10068632-1  Paper

 3  EQ1000340-01  8290/PCDD PCDF  10.000g   MB  Solid

 4  EQ1000340-02  8290/PCDD PCDF  10.000g   LCS  Solid

 5  EQ1000340-03  8290/PCDD PCDF  10.000g   DLCS  Solid

 6  K1006356-021  8290/PCDD PCDF  13.336g .04 dark brown wet soil  SRC-2010-8-Z-Comp  Sediment

 7  K1006559-001  8290/PCDD PCDF  11.860g .04 dark brown wet soil  SF 10  Sediment

 8  K1006559-002  8290/PCDD PCDF  11.958g .04 dark brown wet soil  SF 11  Sediment

 9  K1006816-001  8290/PCDD PCDF  10.990g .03 brown soil  OUTSIDE-CB2-062910  Soil

 10  K1006816-002  8290/PCDD PCDF  10.870g .03 brown soil  OUTSIDE-CB3-062910  Soil

 11  K1006816-003  8290/PCDD PCDF  10.318g .03 brown soil  OUTSIDE-CB5-062910  Soil

 12  K1006816-004  8290/PCDD PCDF  13.406g .03 brown soil  DALLAS AVE-062910  Soil

Spiking Solutions

8290 Matrix Working Standard Logbook Ref:Inventory ID Expires On:D11-21-5A 17186 04/16/2011Name: 

EQ1000340-02 100.00µL EQ1000340-03 100.00µL

8290 Internal Working Standard Logbook Ref:Inventory ID Expires On:D11-41-1A 19025 06/24/2011Name: 

E1000731-001 100.00µL E1000740-001 100.00µL EQ1000340-01 100.00µL EQ1000340-02 100.00µL EQ1000340-03 100.00µL K1006356-021 100.00µL
K1006559-001 100.00µL K1006559-002 100.00µL K1006816-001 100.00µL K1006816-002 100.00µL K1006816-003 100.00µL K1006816-004 100.00µL

8290/1613B Cleanup Working Standard Logbook Ref:Inventory ID Expires On:D11-42-2A/B 19198 07/01/2011Name: 

E1000731-001 100.00µL E1000740-001 100.00µL EQ1000340-01 100.00µL EQ1000340-02 100.00µL EQ1000340-03 100.00µL K1006356-021 100.00µL
K1006559-001 100.00µL K1006559-002 100.00µL K1006816-001 100.00µL K1006816-002 100.00µL K1006816-003 100.00µL K1006816-004 100.00µL

Preparation Materials

Carbon, High Purity C2-40-1 (19119) Ethyl Acetate 99.9% Minimum 

EtOAc

C2-41-3 (19127) Extraction Thimbles 43 x123 

mm

 (1577)

Glass Wool C2-37-2 (19132) Sulfuric Acid Reagent Grade 

H2SO4

C2-40-2 (19147) Dichloromethane (Methylene 

Chloride) 99.9% MeCl2

C2-41-2 (19145)

Sodium Chloride Reagent Grade 

NaCl

C2-38-1 (19137) Sodium Hydroxide Reagent 

Grade NaOH

C2-40-5 (19149) Sodium Sulfate Anhydrous 

Reagent Grade Na2SO4

C2-36-004 (16226)

Tridecane (n-Tridecane) C2-40-3 (19135) Hexane (n-Hexane) 98.5% 

Minimum

C2-40-6 (19125) Nonane (n-Nonane) 99% C2-33-001 (13944)

Silica Gel Reagent Grade C2-38-6 (19140) Toluene 99.9% Minimum C2-41-1 (19142)

Preparation Information BenchsheetPrinted 7/14/10 11:34 Page 1
137



Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 114850 OrgExtDioxS(30)

7/8/10 12:55 PM

Prepped

MethodSemivoa GCMS/AKODUR

Preparation Steps

7/8/10 12:55

7/9/10 07:10

Extraction

CDONOVAN

Step:

Started:

Finished:

By:

7/12/10 09:58

7/12/10 11:21

Acid Clean

CDONOVAN

Step:

Started:

Finished:

By:

7/12/10 12:00

7/12/10 14:00

Silica Gel Clean

CDONOVAN

Step:

Started:

Finished:

By:

7/13/10 06:30

7/13/10 10:00

Final Volume

CDONOVAN

Step:

Started:

Finished:

By:

Comments: 

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody

Preparation Information BenchsheetPrinted 7/14/10 11:34 Page 2
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COLUMBIA ANALYTICAL SERVICES, INC.

Tare  (g) Tare + Wet Wt.(g) Tare + Dry Wt.(g) % Total Solids

13.082 16.646 16.004 82.0

12.985 17.957 16.425 69.2

12.873 18.023 17.076 81.6

13.414 16.286 16.230 98.1

13.013 17.090 17.011 98.1

13.423 15.608 15.542 97.0

12.983 18.188 18.093 98.2

Batch No.:

Comments:

Analyst: Date/Time: 7/15/10 11:14 AM

 

 

ak

Total Solids Report

Sample ID

K1006816-002

K1006816-003

K1006816-004

E1000731-001

K1006559-001

K1006559-002

K1006816-001
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Appendix C 
 

Analytical Chemistry Laboratory Data Report Submitted by 
CalScience Environmental Laboratories, Inc. 



aboratories, Inc.
nvironmental

alscience

July 29, 2010

Jeff Cotsifas
Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

PSubject: Calscience Work Order No.:
Client Reference:

10-07-1713
ACOE (San Rafael Channel)

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples included
in this report were received 7/23/2010 and analyzed in accordance with the attached
chain-of-custody.

Calscience Environmental Laboratories certifies that the test results provided in this
report meet all NELAC requirements for parameters for which accreditation is required
or available.  Any exceptions to NELAC requirements are noted in the case narrative.
The original report of subcontracted analysis, if any, is provided herein, and follows the
standard Calscience data package. The results in this analytical report are limited to the
samples tested and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the
undersigned.

Sincerely,

Danielle Gonsman

Calscience Environmental
     Laboratories, Inc.

Project Manager

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830

Supplemental Report 2

Additional requested analytes have been added to the
original report.
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CASE NARRATIVE

Calscience Work Order No.: 10-07-1713
Project Name:  ACOE (San Rafael Channel)

Provided below is a narrative of our analytical effort, including any unique features or
anomalies encountered as part of the analysis of the marine sediment samples.

Sample Condition on Receipt

Four sediment samples, housed 8oz glass containers, were received for this project on
July 23, 2010.  The samples were transferred to the laboratory in an ice-chest with wet
ice, following strict chain-of-custody (COC) procedures.  The temperature of the samples
upon receipt at the laboratory was 1.1°C.  All samples were logged into the Laboratory
Information Management System (LIMS), given laboratory identification numbers, and
then stored under refrigeration pending sediment chemistry testing.

The glass container for sample SRC-2010-8-4 was received broken, but the sample was
transferred to a new glass container.

Tests Performed

Trace Metals by EPA 6020
Chlorinated Pesticides by EPA 8081A
PCB Aroclors by EPA 8082
PAHs by EPA 8270C SIM
Organotins by Krone et. al.
Total Solids by SM 2540 B
TOC by EPA 9060A

Data Summary

All sample concentrations and reporting limits were dry weight corrected.

All samples were homogenized prior to preparation/analysis.

Holding times

According to the client, as referenced on the COC, the samples were stored frozen prior
to 6/24/10 and remained in that condition until received by Calscience on 7/23/10.  In
accordance with the project SAP, the holding time is extended beyond the EPA
recommended extraction/analysis time period, and therefore not in violation of the
holding time rules.

Calibration

Frequency and control criteria for initial and continuing calibration verifications were met.

Page 2 of 40



Calscience Work Order No. 10-07-1713
Page 2 of 2

Reporting Limits

The Method Detection Limits were met.  All sample results were evaluated to the MDL,
and where applicable, “J” flags were reported.

Blanks

Concentrations of target analytes in the method blank were found to be below reporting
limits for all testing.

Laboratory Control Samples

A Laboratory Control Sample (LCS) analysis was performed for each test and all
parameters were within the specified control limits.

Matrix Spikes

Matrix spike analyses were performed at the required frequencies, and all parameters
were within control limits for each method with the following exceptions.

The MS and/or MSD recoveries for Chromium, Copper, Lead and Nickel by EPA 6020
were out of the acceptance range due to matrix interference.   However, since the
associated PDS/PDSD and LCS/LCSD recoveries were in control, the data are released
with no further action.

The matrix spike recovery for the Organotin, Tributyltin, was outside the established
control limits. Yet the results are released with no further clarification since the matrix
spike duplicate and corresponding LCS/LCSD recoveries were in control.

Surrogates

Surrogate recoveries for all applicable tests and samples were within the established
control limits.

Acronyms

LCS/LCSD- Laboratory Control Sample/Laboratory Control Sample Duplicate
PDS/PDSD- Post Digestion Spike/Post Digestion Spike Duplicate
MS/MSD- Matrix Spike/Matrix Spike Duplicate
RPD- Relative Percent Difference

Page 3 of 40



Analytical Reportnvironmental
aboratories, Inc.

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

EPA 9060AMethod:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 N/A 07/28/10Solid A0728TOCL1SRC-2010-8-1 10-07-1713-1-A TOC 5
15:3011:55

-Results are reported on a dry weight basis.
QualParameter Result RL UnitsDF

%Carbon, Total Organic 0.11 12.7

06/10/10 N/A 07/28/10Solid A0728TOCL1SRC-2010-8-2 10-07-1713-2-A TOC 5
15:3012:45

-Results are reported on a dry weight basis.
QualParameter Result RL UnitsDF

%Carbon, Total Organic 0.12 19.5

06/10/10 N/A 07/28/10Solid A0728TOCL1SRC-2010-8-3 10-07-1713-3-A TOC 5
15:3013:30

-Results are reported on a dry weight basis.
QualParameter Result RL UnitsDF

%Carbon, Total Organic 0.11 17.6

06/10/10 N/A 07/28/10Solid A0728TOCL1SRC-2010-8-4 10-07-1713-4-A TOC 5
15:3011:40

-Results are reported on a dry weight basis.
QualParameter Result RL UnitsDF

%Carbon, Total Organic 0.083 13.8

N/AN/A 07/28/10Solid A0728TOCL1Method Blank 099-06-013-510 TOC 5
15:30

QualParameter Result RL UnitsDF

%Carbon, Total Organic 0.050 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Reportnvironmental
aboratories, Inc.

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

SM 2540 BMethod:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/24/10 07/24/10Solid A0724TSB1SRC-2010-8-1 10-07-1713-1-A N/A
16:0011:55

QualParameter Result RL UnitsDF

%Solids, Total 0.100 147.4

06/10/10 07/24/10 07/24/10Solid A0724TSB1SRC-2010-8-2 10-07-1713-2-A N/A
16:0012:45

QualParameter Result RL UnitsDF

%Solids, Total 0.100 142.6

06/10/10 07/24/10 07/24/10Solid A0724TSB1SRC-2010-8-3 10-07-1713-3-A N/A
16:0013:30

QualParameter Result RL UnitsDF

%Solids, Total 0.100 143.9

06/10/10 07/24/10 07/24/10Solid A0724TSB1SRC-2010-8-4 10-07-1713-4-A N/A
16:0011:40

QualParameter Result RL UnitsDF

%Solids, Total 0.100 160.3

07/24/10N/A 07/24/10Solid A0724TSB1Method Blank 099-05-019-1,442 N/A
16:00

QualParameter Result RL UnitsDF

%Solids, Total 0.100 1ND

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

Organotins by Krone et al.Method:

Project: ACOE (San Rafael Channel) Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/24/10Solid 100723L18SRC-2010-8-1 10-07-1713-1-A GC/MS Y
12:1911:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual

JDibutyltin 16.1 6.3 1.3 Tetrabutyltin 1ND 6.3 0.75
Monobutyltin 1ND 6.3 2.1 Tributyltin 1ND 6.3 0.71

Surrogates: QualREC (%) Control
Limits

Tripentyltin 102 50-130

06/10/10 07/23/10 07/24/10Solid 100723L18SRC-2010-8-2 10-07-1713-2-A GC/MS Y
12:5312:45

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Dibutyltin 116 7.0 1.4 Tetrabutyltin 1ND 7.0 0.84
Monobutyltin 1ND 7.0 2.3 Tributyltin 17.2 7.0 0.78

Surrogates: QualREC (%) Control
Limits

Tripentyltin 105 50-130

06/10/10 07/23/10 07/24/10Solid 100723L18SRC-2010-8-3 10-07-1713-3-A GC/MS Y
13:2713:30

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Dibutyltin 167 6.8 1.4 Tetrabutyltin 1ND 6.8 0.82
Monobutyltin 1ND 6.8 2.2 Tributyltin 123 6.8 0.76

Surrogates: QualREC (%) Control
Limits

Tripentyltin 105 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

Organotins by Krone et al.Method:

Project: ACOE (San Rafael Channel) Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/24/10Solid 100723L18SRC-2010-8-4 10-07-1713-4-A GC/MS Y
14:0011:40

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Dibutyltin 132 5.0 0.99 Tetrabutyltin 1ND 5.0 0.59
Monobutyltin 1ND 5.0 1.6 Tributyltin 118 5.0 0.55

Surrogates: QualREC (%) Control
Limits

Tripentyltin 104 50-130

07/23/10N/A 07/24/10Solid 100723L18Method Blank 099-07-016-765 GC/MS Y
11:46

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Dibutyltin 1ND 3.0 0.60 Tetrabutyltin 1ND 3.0 0.36
Monobutyltin 1ND 3.0 0.97 Tributyltin 1ND 3.0 0.33

Surrogates: QualREC (%) Control
Limits

Tripentyltin 114 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: ACOE (San Rafael Channel) Page 1 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/24/10Solid 100723L14SRC-2010-8-1 10-07-1713-1-A GC/MS BBB
21:0011:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual

JAcenaphthene 113 21 3.2 Chrysene 180 21 3.2
JAcenaphthylene 115 21 3.1 JDibenz (a,h) Anthracene 113 21 2.2
JAnthracene 116 21 2.8 Fluoranthene 1150 21 3.3

Benzo (a) Anthracene 141 21 4.3 JFluorene 117 21 2.9
Benzo (a) Pyrene 1110 21 2.7 Indeno (1,2,3-c,d) Pyrene 186 21 2.8
Benzo (b) Fluoranthene 184 21 3.3 Naphthalene 130 21 3.5
Benzo (g,h,i) Perylene 1140 21 2.7 Phenanthrene 141 21 4.5
Benzo (k) Fluoranthene 167 21 4.1 Pyrene 1320 21 3.5

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 52 14-146 Nitrobenzene-d5 83 18-162
p-Terphenyl-d14 65 34-148

06/10/10 07/23/10 07/24/10Solid 100723L14SRC-2010-8-2 10-07-1713-2-A GC/MS BBB
21:2612:45

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Acenaphthene 169 23 3.5 Chrysene 1170 23 3.5
Acenaphthylene 165 23 3.4 Dibenz (a,h) Anthracene 128 23 2.5
Anthracene 139 23 3.1 Fluoranthene 1290 23 3.7
Benzo (a) Anthracene 1110 23 4.7 Fluorene 1130 23 3.3
Benzo (a) Pyrene 1160 23 3.0 Indeno (1,2,3-c,d) Pyrene 1100 23 3.1
Benzo (b) Fluoranthene 1150 23 3.6 Naphthalene 136 23 3.9
Benzo (g,h,i) Perylene 1170 23 3.1 Phenanthrene 1130 23 5.1
Benzo (k) Fluoranthene 1130 23 4.5 Pyrene 1530 23 3.8

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 65 14-146 Nitrobenzene-d5 55 18-162
p-Terphenyl-d14 69 34-148

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: ACOE (San Rafael Channel) Page 2 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/24/10Solid 100723L14SRC-2010-8-3 10-07-1713-3-A GC/MS BBB
21:5113:30

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual

JAcenaphthene 118 23 3.4 Chrysene 1210 23 3.4
JAcenaphthylene 113 23 3.3 Dibenz (a,h) Anthracene 126 23 2.4

Anthracene 145 23 3.0 Fluoranthene 1370 23 3.6
Benzo (a) Anthracene 1140 23 4.6 Fluorene 142 23 3.2
Benzo (a) Pyrene 1190 23 2.9 Indeno (1,2,3-c,d) Pyrene 1120 23 3.0
Benzo (b) Fluoranthene 1190 23 3.5 JNaphthalene 122 23 3.8
Benzo (g,h,i) Perylene 1190 23 3.0 Phenanthrene 1150 23 4.9
Benzo (k) Fluoranthene 1170 23 4.4 Pyrene 1400 23 3.7

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 64 14-146 Nitrobenzene-d5 66 18-162
p-Terphenyl-d14 54 34-148

06/10/10 07/23/10 07/25/10Solid 100723L14SRC-2010-8-4 10-07-1713-4-A GC/MS BBB
17:0211:40

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Acenaphthene 129 17 2.5 Chrysene 1350 17 2.5

JAcenaphthylene 19.6 17 2.4 Dibenz (a,h) Anthracene 130 17 1.8
Anthracene 174 17 2.2 Fluoranthene 1570 17 2.6
Benzo (a) Anthracene 1290 17 3.4 Fluorene 132 17 2.3
Benzo (a) Pyrene 1290 17 2.1 Indeno (1,2,3-c,d) Pyrene 1140 17 2.2
Benzo (b) Fluoranthene 1210 17 2.6 Naphthalene 119 17 2.7
Benzo (g,h,i) Perylene 1210 17 2.2 Phenanthrene 1410 17 3.6
Benzo (k) Fluoranthene 1210 17 3.2 Pyrene 1820 17 2.7

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 28 14-146 Nitrobenzene-d5 40 18-162
p-Terphenyl-d14 35 34-148

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: ACOE (San Rafael Channel) Page 3 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

07/23/10N/A 07/24/10Solid 100723L14Method Blank 099-12-471-55 GC/MS BBB
16:42

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Acenaphthene 1ND 10 1.5 Chrysene 1ND 10 1.5
Acenaphthylene 1ND 10 1.5 Dibenz (a,h) Anthracene 1ND 10 1.1
Anthracene 1ND 10 1.3 Fluoranthene 1ND 10 1.6
Benzo (a) Anthracene 1ND 10 2.0 Fluorene 1ND 10 1.4
Benzo (a) Pyrene 1ND 10 1.3 Indeno (1,2,3-c,d) Pyrene 1ND 10 1.3
Benzo (b) Fluoranthene 1ND 10 1.5 Naphthalene 1ND 10 1.7
Benzo (g,h,i) Perylene 1ND 10 1.3 Phenanthrene 1ND 10 2.2
Benzo (k) Fluoranthene 1ND 10 1.9 Pyrene 1ND 10 1.6

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 118 14-146 Nitrobenzene-d5 127 18-162
p-Terphenyl-d14 115 34-148

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8082Method:

Project: ACOE (San Rafael Channel) Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/24/10Solid 100723L13SRC-2010-8-1 10-07-1713-1-A GC 58
15:3111:55

-Results are reported on a dry weight basis.Comment(s):

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aroclor-1016 1ND 21 4.3 Aroclor-1248 1ND 21 4.2
Aroclor-1221 1ND 21 4.2 Aroclor-1254 1ND 21 4.2
Aroclor-1232 1ND 21 4.2 Aroclor-1260 1ND 21 4.7
Aroclor-1242 1ND 21 4.2

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 97 50-130 Decachlorobiphenyl 109 50-130

06/10/10 07/23/10 07/24/10Solid 100723L13SRC-2010-8-2 10-07-1713-2-A GC 58
15:4912:45

-Results are reported on a dry weight basis.Comment(s):

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aroclor-1016 1ND 23 4.7 Aroclor-1248 1ND 23 4.7
Aroclor-1221 1ND 23 4.7 Aroclor-1254 1ND 23 4.7
Aroclor-1232 1ND 23 4.7 Aroclor-1260 1ND 23 5.2
Aroclor-1242 1ND 23 4.7

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 65 50-130 Decachlorobiphenyl 78 50-130

06/10/10 07/23/10 07/24/10Solid 100723L13SRC-2010-8-3 10-07-1713-3-A GC 58
16:0713:30

-Results are reported on a dry weight basis.Comment(s):
-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.

Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aroclor-1016 1ND 23 4.6 Aroclor-1248 1ND 23 4.6
Aroclor-1221 1ND 23 4.6 Aroclor-1254 1ND 23 4.6
Aroclor-1232 1ND 23 4.6 Aroclor-1260 1ND 23 5.1
Aroclor-1242 1ND 23 4.6

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 75 50-130 Decachlorobiphenyl 91 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..

Page 11 of 40



Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8082Method:

Project: ACOE (San Rafael Channel) Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/24/10Solid 100723L13SRC-2010-8-4 10-07-1713-4-A GC 58
16:2511:40

-Results are reported on a dry weight basis.Comment(s):

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aroclor-1016 1ND 17 3.3 Aroclor-1248 1ND 17 3.3
Aroclor-1221 1ND 17 3.3 Aroclor-1254 1ND 17 3.3
Aroclor-1232 1ND 17 3.3 Aroclor-1260 1ND 17 3.7
Aroclor-1242 1ND 17 3.3

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 85 50-130 Decachlorobiphenyl 126 50-130

07/23/10N/A 07/24/10Solid 100723L13Method Blank 099-12-565-156 GC 58
15:13

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aroclor-1016 1ND 10 2.0 Aroclor-1248 1ND 10 2.0
Aroclor-1221 1ND 10 2.0 Aroclor-1254 1ND 10 2.0
Aroclor-1232 1ND 10 2.0 Aroclor-1260 1ND 10 2.2
Aroclor-1242 1ND 10 2.0

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 115 50-130 Decachlorobiphenyl 112 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: ACOE (San Rafael Channel) Page 1 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/26/10Solid 100723L12SRC-2010-8-1 10-07-1713-1-A GC 41
12:4011:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aldrin 1ND 2.1 0.65 Endosulfan I 1ND 2.1 0.75
Alpha-BHC 1ND 2.1 0.62 Endosulfan II 1ND 2.1 0.37
Beta-BHC 1ND 2.1 0.54 JEndosulfan Sulfate 11.2 2.1 0.55
Delta-BHC 1ND 2.1 0.67 Endrin 1ND 2.1 0.43
Gamma-BHC 1ND 2.1 0.48 Endrin Aldehyde 1ND 2.1 0.41
Chlordane 1ND 21 8.5 Endrin Ketone 1ND 2.1 0.63

JDieldrin 11.8 2.1 0.48 Heptachlor 1ND 2.1 0.47
2,4'-DDD 1ND 2.1 0.42 Heptachlor Epoxide 12.5 2.1 0.39
2,4'-DDE 1ND 2.1 0.38 Methoxychlor 1ND 2.1 0.35

J2,4'-DDT 10.45 2.1 0.30 Toxaphene 1ND 42 18
4,4'-DDD 1076 21 5.4 JAlpha Chlordane 11.2 2.1 0.54
4,4'-DDE 116 2.1 0.63 Gamma Chlordane 12.8 2.1 0.54
4,4'-DDT 1044 21 6.9

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 98 50-130 Decachlorobiphenyl 94 50-130

06/10/10 07/23/10 07/26/10Solid 100723L12SRC-2010-8-2 10-07-1713-2-A GC 41
13:0912:45

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aldrin 1ND 2.3 0.73 Endosulfan I 1ND 2.3 0.84
Alpha-BHC 1ND 2.3 0.69 Endosulfan II 1ND 2.3 0.41
Beta-BHC 1ND 2.3 0.60 Endosulfan Sulfate 1ND 2.3 0.62
Delta-BHC 1ND 2.3 0.75 Endrin 1ND 2.3 0.47
Gamma-BHC 1ND 2.3 0.54 Endrin Aldehyde 1ND 2.3 0.46
Chlordane 1170 23 9.4 Endrin Ketone 1ND 2.3 0.71
Dieldrin 1ND 2.3 0.53 Heptachlor 1ND 2.3 0.52
2,4'-DDD 1ND 2.3 0.47 Heptachlor Epoxide 1ND 2.3 0.43
2,4'-DDE 1ND 2.3 0.42 Methoxychlor 1ND 2.3 0.39
2,4'-DDT 1ND 2.3 0.33 Toxaphene 1ND 47 20
4,4'-DDD 115 2.3 0.61 Alpha Chlordane 110 2.3 0.61
4,4'-DDE 113 2.3 0.71 Gamma Chlordane 111 2.3 0.61
4,4'-DDT 1ND 2.3 0.77

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 73 50-130 Decachlorobiphenyl 61 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: ACOE (San Rafael Channel) Page 2 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/26/10Solid 100723L12SRC-2010-8-3 10-07-1713-3-A GC 41
13:3713:30

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aldrin 1ND 2.3 0.70 Endosulfan I 1ND 2.3 0.81
Alpha-BHC 1ND 2.3 0.67 Endosulfan II 1ND 2.3 0.40
Beta-BHC 1ND 2.3 0.58 Endosulfan Sulfate 1ND 2.3 0.60
Delta-BHC 1ND 2.3 0.72 Endrin 1ND 2.3 0.46
Gamma-BHC 1ND 2.3 0.52 Endrin Aldehyde 1ND 2.3 0.45
Chlordane 1250 23 9.1 Endrin Ketone 1ND 2.3 0.68
Dieldrin 15.1 2.3 0.52 Heptachlor 1ND 2.3 0.51
2,4'-DDD 1ND 2.3 0.46 Heptachlor Epoxide 1ND 2.3 0.42
2,4'-DDE 1ND 2.3 0.41 Methoxychlor 1ND 2.3 0.38
2,4'-DDT 1ND 2.3 0.32 Toxaphene 1ND 46 19
4,4'-DDD 229 4.6 1.2 Alpha Chlordane 118 2.3 0.59
4,4'-DDE 221 4.6 1.4 Gamma Chlordane 236 4.6 1.2
4,4'-DDT 17.1 2.3 0.75

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 73 50-130 Decachlorobiphenyl 61 50-130

06/10/10 07/23/10 07/26/10Solid 100723L12SRC-2010-8-4 10-07-1713-4-A GC 41
14:0511:40

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aldrin 1ND 1.7 0.51 Endosulfan I 1ND 1.7 0.59
Alpha-BHC 1ND 1.7 0.49 Endosulfan II 1ND 1.7 0.29
Beta-BHC 1ND 1.7 0.42 Endosulfan Sulfate 1ND 1.7 0.44
Delta-BHC 1ND 1.7 0.53 Endrin 1ND 1.7 0.33
Gamma-BHC 1ND 1.7 0.38 Endrin Aldehyde 1ND 1.7 0.32
Chlordane 1190 17 6.6 Endrin Ketone 1ND 1.7 0.50
Dieldrin 14.2 1.7 0.38 Heptachlor 1ND 1.7 0.37
2,4'-DDD 1ND 1.7 0.33 Heptachlor Epoxide 1ND 1.7 0.30
2,4'-DDE 1ND 1.7 0.29 Methoxychlor 1ND 1.7 0.28
2,4'-DDT 1ND 1.7 0.23 Toxaphene 1ND 33 14
4,4'-DDD 529 8.3 2.1 Alpha Chlordane 116 1.7 0.43
4,4'-DDE 514 8.3 2.5 Gamma Chlordane 523 8.3 2.1
4,4'-DDT 1ND 1.7 0.54

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 84 50-130 Decachlorobiphenyl 53 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: ACOE (San Rafael Channel) Page 3 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

07/23/10N/A 07/26/10Solid 100723L12Method Blank 099-12-858-70 GC 41
12:12

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Aldrin 1ND 1.0 0.31 Endosulfan I 1ND 1.0 0.36
Alpha-BHC 1ND 1.0 0.29 Endosulfan II 1ND 1.0 0.18
Beta-BHC 1ND 1.0 0.25 Endosulfan Sulfate 1ND 1.0 0.26
Delta-BHC 1ND 1.0 0.32 Endrin 1ND 1.0 0.20
Gamma-BHC 1ND 1.0 0.23 Endrin Aldehyde 1ND 1.0 0.20
Chlordane 1ND 10 4.0 Endrin Ketone 1ND 1.0 0.30
Dieldrin 1ND 1.0 0.23 Heptachlor 1ND 1.0 0.22
2,4'-DDD 1ND 1.0 0.20 Heptachlor Epoxide 1ND 1.0 0.18
2,4'-DDE 1ND 1.0 0.18 Methoxychlor 1ND 1.0 0.17
2,4'-DDT 1ND 1.0 0.14 Toxaphene 1ND 20 8.5
4,4'-DDD 1ND 1.0 0.26 Alpha Chlordane 1ND 1.0 0.26
4,4'-DDE 1ND 1.0 0.30 Gamma Chlordane 1ND 1.0 0.26
4,4'-DDT 1ND 1.0 0.33

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 105 50-130 Decachlorobiphenyl 101 50-130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3050BPreparation:

EPA 6020Method:

Project: ACOE (San Rafael Channel) Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

06/10/10 07/23/10 07/23/10Solid 100723L04SRC-2010-8-1 10-07-1713-1-A ICP/MS 04
19:1511:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
0.211Arsenic 17.1 0.107 1 0.211Nickel 130 0.0347 1 B
0.211Cadmium   1.11 0.00948 1 0.211Selenium   0.603 0.0728 1
0.211Chromium 111 0.0366 1 0.211Silver   0.763 0.00745 1
0.211Copper 75.0 0.0385 1 B 2.11Zinc 237 0.559 1 B
0.211Lead 126 0.0188 1

06/10/10 07/23/10 07/23/10Solid 100723L04SRC-2010-8-2 10-07-1713-2-A ICP/MS 04
19:1912:45

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
0.235Arsenic   8.59 0.119 1 0.235Nickel 85.8 0.0386 1 B
0.235Cadmium   1.03 0.0105 1 0.235Selenium   0.528 0.0810 1
0.235Chromium 70.7 0.0408 1 0.235Silver   0.316 0.00829 1
0.235Copper 79.2 0.0429 1 B 2.35Zinc 358 0.622 1 B
0.235Lead 86.5 0.0209 1

06/10/10 07/23/10 07/23/10Solid 100723L04SRC-2010-8-3 10-07-1713-3-A ICP/MS 04
19:2413:30

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
0.228Arsenic 10.5 0.116 1 0.228Nickel 94.9 0.0375 1 B
0.228Cadmium   1.13 0.0102 1 0.228Selenium   0.462 0.0786 1
0.228Chromium 82.5 0.0396 1 0.228Silver   0.499 0.00805 1
0.228Copper 115 0.0416 1 B 2.28Zinc 392 0.603 1 B
0.228Lead 227 0.0203 1

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 3050BPreparation:

EPA 6020Method:

Project: ACOE (San Rafael Channel) Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

06/10/10 07/23/10 07/23/10Solid 100723L04SRC-2010-8-4 10-07-1713-4-A ICP/MS 04
19:2911:40

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
0.166Arsenic   5.88 0.0842 1 0.166Nickel 56.5 0.0273 1 B
0.166Cadmium   0.577 0.00745 1 0.166Selenium   0.217 0.0572 1
0.166Chromium 47.8 0.0288 1 0.166Silver   0.165 0.00586 1 J
0.166Copper 39.5 0.0303 1 B 1.66Zinc 201 0.439 1 B
0.166Lead 131 0.0148 1

07/23/10N/A 07/23/10Solid 100723L04Method Blank 096-10-002-1,785 ICP/MS 04
18:15

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
0.100Arsenic ND 0.0507 1 0.100Nickel 0.0222 0.0164 1 J
0.100Cadmium ND 0.00449 1 0.100Selenium ND 0.0345 1
0.100Chromium ND 0.0174 1 0.100Silver ND 0.00353 1
0.100Copper 0.0502 0.0183 1 J 1.00Zinc 0.484 0.265 1 J
0.100Lead ND 0.00892 1

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1713Work Order No:
Fairfield, CA 94534-1912 EPA 7471A TotalPreparation:

EPA 7471AMethod:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/23/10 07/23/10Solid 100723L07SRC-2010-8-1 10-07-1713-1-A Mercury
15:5411:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgMercury 0.0423 11.54 0.0274

06/10/10 07/23/10 07/23/10Solid 100723L07SRC-2010-8-2 10-07-1713-2-A Mercury
15:5612:45

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgMercury 0.0470 10.293 0.0305

06/10/10 07/23/10 07/23/10Solid 100723L07SRC-2010-8-3 10-07-1713-3-A Mercury
15:5913:30

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgMercury 0.0456 10.332 0.0296

06/10/10 07/23/10 07/23/10Solid 100723L07SRC-2010-8-4 10-07-1713-4-A Mercury
16:0111:40

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgMercury 0.0332 10.262 0.0215

07/23/10N/A 07/23/10Solid 100723L07Method Blank 099-12-452-138 Mercury
15:34

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
QualParameter Result RL UnitsDFMDL

mg/kgMercury 0.0200 1ND 0.0130

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1713

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3050BPreparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S04

Matrix

Sediment

Date
Analyzed

07/23/10

Date
Prepared

07/23/10

Instrument

ICP/MS 04

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Arsenic 2107 80-120109
0-20Cadmium 498 80-120102
0-20 3Chromium 470 80-12078
0-20 3Copper 244 80-12048
0-20 3Lead 167 80-12065
0-20 3Nickel 376 80-12081
0-20Selenium 1107 80-120108
0-20Silver 4103 80-120107
0-20 QZinc 4X4X 80-1204X

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 19 of 40



alscience

nvironmental
aboratories, Inc.

Quality Control - PDS / PDSD

Work Order No: 10-07-1713

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project:

EPA 3050BPreparation:

07/23/10Date Received

Quality Control Sample ID

10-07-1715-1

PDS / PDSD  Batch
Number

100723S04

Matrix

Sediment

Date Analyzed

07/23/10

Date
Prepared

07/23/10

Instrument

ICP/MS 04

%REC CL QualifiersRPD CLParameter RPDPDS %REC PDSD %REC

0-20Arsenic 399 96 75-125
0-20Cadmium 192 92 75-125
0-20Chromium 180 84 75-125
0-20Copper 357 63 75-125
0-20Lead 263 60 75-125
0-20Nickel 381 87 75-125
0-20Selenium 287 89 75-125
0-20Silver 197 98 75-125
0-20 QZinc 4X4X 4X 75-125

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 20 of 40



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1713

Method: EPA 9060A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

N/APreparation:

07/23/10Date Received:

N/A

Quality Control Sample ID

SRC-2010-8-1

MS/MSD Batch
Number

A0728TOCS1

Matrix

Solid

Date
Analyzed

07/28/10

Date
PreparedInstrument

TOC 5

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25Carbon, Total Organic 1100 75-12598

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

aboratories, Inc.
nvironmental Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

ACOE (San Rafael Channel)

SM 2540 B
N/A

07/23/10
10-07-1713

Quality Control Sample ID
Duplicate Batch

NumberMatrix

07/24/1007/24/10

Instrument

10-07-1714-1 N/ASediment A0724TSD1

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

Solids, Total 0-2554.5 54.9 1

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1713

Method: EPA 7471A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 7471A TotalPreparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S07

Matrix

Sediment

Date
Analyzed

07/23/10

Date
Prepared

07/23/10

Instrument

Mercury

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-16Mercury 188 76-13687

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1713

Method: Organotins by Krone
et al.

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3545Preparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S18

Matrix

Sediment

Date
Analyzed

07/24/10

Date
Prepared

07/23/10

Instrument

GC/MS Y

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Tetrabutyltin 4123 50-130118
0-20 3Tributyltin 6134 50-130127

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1713

Method: EPA 8270C SIM
PAHs

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3545Preparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S14

Matrix

Sediment

Date
Analyzed

07/25/10

Date
Prepared

07/23/10

Instrument

GC/MS BBB

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20Acenaphthene 067 40-16068
0-20Acenaphthylene 163 40-16064
0-20Anthracene 443 40-16045
0-20Benzo (a) Anthracene 346 40-16048
0-20Benzo (a) Pyrene 252 40-16053
0-20Benzo (b) Fluoranthene 357 40-16054
0-20Benzo (g,h,i) Perylene 749 40-16053
0-20Benzo (k) Fluoranthene 048 40-16047
0-20Chrysene 146 40-16047
0-20Dibenz (a,h) Anthracene 158 40-16059
0-20Fluoranthene 544 40-16048
0-20Fluorene 364 40-16066
0-20Indeno (1,2,3-c,d) Pyrene 257 40-16059
0-202-Methylnaphthalene 269 40-16067
0-201-Methylnaphthalene 767 40-16062
0-20Naphthalene 059 40-16059
0-20Phenanthrene 061 40-16061
0-46Pyrene 353 40-16049

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1713

Method: EPA 8082

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3545Preparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S13

Matrix

Sediment

Date
Analyzed

07/24/10

Date
Prepared

07/23/10

Instrument

GC 58

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25Aroclor-1016 3115 50-135118
0-25Aroclor-1260 5131 50-135124

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1713

Method: EPA 8081A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3545Preparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S12

Matrix

Sediment

Date
Analyzed

07/27/10

Date
Prepared

07/23/10

Instrument

GC 41

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25Aldrin 371 50-13569
0-25Alpha-BHC 388 50-13586
0-25Beta-BHC 483 50-13580
0-25Delta-BHC 388 50-13586
0-25Gamma-BHC 479 50-13576
0-25Dieldrin 483 50-13579
0-254,4'-DDD 285 50-13583
0-254,4'-DDE 387 50-13584
0-254,4'-DDT 5106 50-135101
0-25Endosulfan I 572 50-13568
0-25Endosulfan II 478 50-13575
0-25Endosulfan Sulfate 486 50-13582
0-25Endrin 480 50-13576
0-25Endrin Aldehyde 1669 50-13559
0-25Endrin Ketone 296 50-13594
0-25Heptachlor 468 50-13566
0-25Heptachlor Epoxide 373 50-13571
0-25Methoxychlor 088 50-13588
0-25Alpha Chlordane 476 50-13573
0-25Gamma Chlordane 377 50-13574

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 6020

10-07-1713

ACOE (San Rafael Channel)

EPA 3050BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

ICP/MS 04 100723L04

Date
Prepared

Date
Analyzed

07/23/10

Quality Control Sample ID

096-10-002-1,785

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

98 0-20180-120Arsenic 99
96 0-20080-120Cadmium 96
94 0-20080-120Chromium 94
98 0-20280-120Copper 100
95 0-20180-120Lead 96
97 0-20380-120Nickel 100
100 0-20280-120Selenium 102
91 0-20080-120Silver 91
100 0-20280-120Zinc 103

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Laboratory Control Sample

N/APreparation:
EPA 9060AMethod:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

ACOE (San Rafael Channel)

10-07-1713
Date Received:
Work Order No:

Project:

N/A

Quality Control Sample ID

099-06-013-510

Matrix

Solid

LCS Batch Number

A0728TOCL1

Lab File ID

NONE

Instrument

TOC 5

Date Analyzed

07/28/10

Parameter QualifiersConc Added LCS %Rec %Rec CLConc Recovered

80-120107Carbon, Total Organic 0.6 0.642

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 7471A

10-07-1713

ACOE (San Rafael Channel)

EPA 7471A TotalPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

Mercury 100723L07

Date
Prepared

Date
Analyzed

07/23/10

Quality Control Sample ID

099-12-452-138

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

99 0-16282-124Mercury 97

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: Organotins by Krone et al.

10-07-1713

ACOE (San Rafael Channel)

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS Y 100723L18

Date
Prepared

Date
Analyzed

07/24/10

Quality Control Sample ID

099-07-016-765

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

99 0-20450-130Tetrabutyltin 95
117 0-20850-130Tributyltin 108

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8270C SIM PAHs

10-07-1713

ACOE (San Rafael Channel)

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS BBB 100723L14

Date
Prepared

Date
Analyzed

07/24/10

Quality Control Sample ID

099-12-471-55

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-11148-108Acenaphthene 88 38-11887
0-20040-160Acenaphthylene 84 20-18084
0-20240-160Anthracene 66 20-18065
0-20140-160Benzo (a) Anthracene 82 20-18083
0-20240-160Benzo (a) Pyrene 87 20-18086
0-20440-160Benzo (b) Fluoranthene 87 20-18083
0-20040-160Benzo (g,h,i) Perylene 73 20-18073
0-20140-160Benzo (k) Fluoranthene 81 20-18082
0-20040-160Chrysene 83 20-18083
0-20040-160Dibenz (a,h) Anthracene 79 20-18079
0-20140-160Fluoranthene 88 20-18087
0-20140-160Fluorene 91 20-18090
0-20040-160Indeno (1,2,3-c,d) Pyrene 84 20-18084
0-20040-1602-Methylnaphthalene 92 20-18092
0-20240-1601-Methylnaphthalene 89 20-18087
0-20140-160Naphthalene 88 20-18089
0-20040-160Phenanthrene 87 20-18087
0-16040-160Pyrene 83 20-18083

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
18Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8082

10-07-1713

ACOE (San Rafael Channel)

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 58 100723L13

Date
Prepared

Date
Analyzed

07/24/10

Quality Control Sample ID

099-12-565-156

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

108 0-25450-135Aroclor-1016 103
116 0-251150-135Aroclor-1260 104

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Laboratory Control Sample

EPA 3545Preparation:
EPA 8081AMethod:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

ACOE (San Rafael Channel)

10-07-1713
Date Received:
Work Order No:

Project:

N/A

Quality Control Sample ID

099-12-858-70

Matrix

Solid

LCS Batch Number

100723L12

Lab File ID

10072605

Instrument

GC 41

Date Analyzed

07/26/10

Parameter QualifiersConc Added Conc Recovered LCS %Rec %Rec CL  ME_CL

50-13595Aldrin 5.00 4.74 36-149
50-13589Alpha-BHC 5.00 4.47 36-149
50-13590Beta-BHC 5.00 4.52 36-149
50-13551Delta-BHC 5.00 2.57 36-149
50-13591Gamma-BHC 5.00 4.53 36-149
50-13596Dieldrin 5.00 4.80 36-149
50-135914,4'-DDD 5.00 4.55 36-149
50-135894,4'-DDE 5.00 4.46 36-149
50-1351014,4'-DDT 5.00 5.04 36-149
50-13595Endosulfan I 5.00 4.73 36-149
50-13594Endosulfan II 5.00 4.70 36-149
50-13586Endosulfan Sulfate 5.00 4.29 36-149
50-135100Endrin 5.00 5.01 36-149
50-13592Endrin Aldehyde 5.00 4.58 36-149
50-13597Endrin Ketone 5.00 4.83 36-149
50-135100Heptachlor 5.00 4.98 36-149
50-13590Heptachlor Epoxide 5.00 4.52 36-149
50-13596Methoxychlor 5.00 4.82 36-149
50-13596Alpha Chlordane 5.00 4.80 36-149
50-13592Gamma Chlordane 5.00 4.59 36-149

Total number of LCS compounds :
Total number of ME compounds:
Total number of ME compounds allowed :
LCS ME CL validation result :

20
0

1
Pass

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

10-07-1713

See applicable analysis comment.*
Less than the indicated value.<
Greater than the indicated value.>
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference.  The associated LCS and/or LCSD was in control and,
therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,
hence, the associated sample data was reported without further clarification.

5

Analyte was present in the associated method blank.B
Concentration exceeds the calibration range.E
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS Recovery Percentage is within LCS ME Control Limit range.ME
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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aboratories, Inc.
nvironmental

alscience

July 27, 2010

Jeff Cotsifas
Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

PSubject: Calscience Work Order No.:
Client Reference:

10-07-1714
ACOE (San Rafael Channel)

Dear Client:

Enclosed is an analytical report for the above-referenced project.  The samples included
in this report were received 7/23/2010 and analyzed in accordance with the attached
chain-of-custody.

Calscience Environmental Laboratories certifies that the test results provided in this
report meet all NELAC requirements for parameters for which accreditation is required
or available.  Any exceptions to NELAC requirements are noted in the case narrative.
The original report of subcontracted analysis, if any, is provided herein, and follows the
standard Calscience data package. The results in this analytical report are limited to the
samples tested and any reproduction thereof must be made in its entirety.

If you have any questions regarding this report, please do not hesitate to contact the
undersigned.

Sincerely,

Danielle Gonsman

Calscience Environmental
     Laboratories, Inc.

Project Manager

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..
...CA-ELAP ID: 1230 NELAP ID: 03220CA CSDLAC ID: 10109 SCAQMD ID: 93LA0830

Supplemental Report 1

The original report has been revised/corrected.
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CASE NARRATIVE

Calscience Work Order No.: 10-07-1714
Project Name:  ACOE (San Rafael Channel)

Provided below is a narrative of our analytical effort, including any unique features or
anomalies encountered as part of the analysis of the marine sediment samples.

Sample Condition on Receipt

One sediment sample, housed in an 8oz glass container, was received for this project on
July 23, 2010.  The sample was transferred to the laboratory in an ice-chest with wet ice,
following strict chain-of-custody (COC) procedures.  The temperature of the sample
upon receipt at the laboratory was 1.1°C.  The sample was logged into the Laboratory
Information Management System (LIMS), given a laboratory identification number, and
then stored under refrigeration pending sediment chemistry testing.

No sample receiving anomalies were noted.

Tests Performed

Trace Metals by EPA 6020
TPH-Diesel by EPA 8015B (M)
TPH-Motor Oil by EPA 8015B (M)
TPH-JP-4 by EPA 8015B (M)
TPH-Gasoline by EPA 8015B (M)
Methoxychlor by EPA 8081A
Phenol and Pentachlorophenol by EPA 8270C SIM
Total Solids by SM 2540 B

Data Summary

All sample concentrations and reporting limits were dry weight corrected.

All samples were homogenized prior to preparation/analysis.

Holding times

According to the client, as referenced on the COC, the sample was stored frozen prior to
6/24/10 and remained in that condition until received by Calscience on 7/23/10.  In
accordance with the project SAP, the holding time is extended beyond the EPA
recommended extraction/analysis time period, and therefore not in violation of the
holding time rules.

Calibration

Frequency and control criteria for initial and continuing calibration verifications were met.

Page 2 of 33



Calscience Work Order No. 10-07-1714
Page 2 of 2

Reporting Limits

The Method Detection Limits were met.  All sample results were evaluated to the MDL,
and where applicable, “J” flags were reported.

Blanks

Concentrations of target analytes in the method blank were found to be below reporting
limits for all testing.

Laboratory Control Samples

A Laboratory Control Sample (LCS) analysis was performed for each test and all
parameters were within the specified control limits.

Matrix Spikes

Matrix spike analyses were performed at the required frequencies, and all parameters
were within control limits for each method with the following exceptions.

The matrix spike and/or matrix spike duplicate recoveries for Barium and Vanadium (by
EPA 6020) were out of the acceptance ranges due to matrix interference.   However,
since the associated PDS/PDSD and LCS/LCSD recoveries were in control, the data are
released with no further action.

Since the Manganese concentration found in the sample exceeded the matrix spike
concentrations by four times or more, the percent recoveries and RPDs were out of
range.  Yet, the results are released since the corresponding LCS/LCSD recoveries and
RPD value were within the established control limits.

Surrogates

Surrogate recoveries for all applicable tests and samples were within the established
control limits.

Acronyms

LCS/LCSD- Laboratory Control Sample/Laboratory Control Sample Duplicate
PDS/PDSD- Post Digestion Spike/Post Digestion Spike Duplicate
MS/MSD- Matrix Spike/Matrix Spike Duplicate
RPD- Relative Percent Difference
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

SM 2540 BMethod:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/24/10 07/24/10Sediment A0724TSB1SRC-2010-8-COMP 10-07-1714-1-A N/A
16:0011:55

-Sample received after recommended holding time.Comment(s):
-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.

QualParameter Result RL UnitsDFMDL

%Solids, Total 0.100 154.5 0.100

07/24/10N/A 07/24/10Solid A0724TSB1Method Blank 099-05-019-1,442 N/A
16:00

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
QualParameter Result RL UnitsDFMDL

%Solids, Total 0.100 1ND 0.100

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/23/10 07/24/10Sediment 100723B26SRC-2010-8-COMP 10-07-1714-1-A GC 27
01:5211:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgTPH as Motor Oil 46 1210 13
Surrogates: QualREC (%) Control Limits MDL

Decachlorobiphenyl 61-145121

07/23/10N/A 07/23/10Solid 100723B26Method Blank 099-12-254-1,365 GC 27
22:00

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
QualParameter Result RL UnitsDFMDL

mg/kgTPH as Motor Oil 25 1ND 7.0
Surrogates: QualREC (%) Control Limits MDL

Decachlorobiphenyl 61-14598

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/23/10 07/24/10Sediment 100723B25SRC-2010-8-COMP 10-07-1714-1-A GC 27
01:5211:55

-The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard.
Quantitation of the unknown hydrocarbon(s) in the sample was based upon the specified standard.

Comment(s):

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgTPH as Diesel 9.2 151 8.8
Surrogates: QualREC (%) Control Limits MDL

Decachlorobiphenyl 61-145121

07/23/10N/A 07/23/10Solid 100723B25Method Blank 099-12-275-3,578 GC 27
22:00

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
QualParameter Result RL UnitsDFMDL

mg/kgTPH as Diesel 5.0 1ND 4.8
Surrogates: QualREC (%) Control Limits MDL

Decachlorobiphenyl 61-14598

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 6 of 33



Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 3550BPreparation:

EPA 8015B (M)Method:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/23/10 07/24/10Sediment 100723B27SRC-2010-8-COMP 10-07-1714-1-A GC 27
19:1311:55

-The sample chromatographic pattern for TPH does not match the chromatographic pattern of the specified standard.
Quantitation of the unknown hydrocarbon(s) in the sample was based upon the specified standard.

Comment(s):

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgTPH as JP4 9.2 115 8.8
Surrogates: QualREC (%) Control Limits MDL

Decachlorobiphenyl 61-145122

07/23/10N/A 07/24/10Solid 100723B27Method Blank 099-12-293-7 GC 27
17:43

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
QualParameter Result RL UnitsDFMDL

mg/kgTPH as JP4 5.0 1ND 4.8
Surrogates: QualREC (%) Control Limits MDL

Decachlorobiphenyl 61-14598

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 7 of 33



Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 5030BPreparation:

EPA 8015B (M)Method:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/23/10 07/24/10Sediment 100723B02SRC-2010-8-COMP 10-07-1714-1-A GC 42
09:0711:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

mg/kgTPH as Gasoline 0.92 1ND 0.77
Surrogates: QualREC (%) Control Limits MDL

1,4-Bromofluorobenzene 42-12689

07/23/10N/A 07/23/10Solid 100723B02Method Blank 099-12-279-3,807 GC 42
18:29

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
QualParameter Result RL UnitsDFMDL

mg/kgTPH as Gasoline 0.50 1ND 0.42
Surrogates: QualREC (%) Control Limits MDL

1,4-Bromofluorobenzene - FID 42-12693

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 8 of 33



Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIMMethod:

Project: ACOE (San Rafael Channel) Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

06/10/10 07/23/10 07/24/10Sediment 100723L15SRC-2010-8-COMP 10-07-1714-1-A GC/MS MM
15:2811:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Pentachlorophenol 0.25ND 230 25 Phenol 0.25ND 4.6 0.83

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,6-Tribromophenol 101 32-143 2-Fluorobiphenyl 90 14-146
2-Fluorophenol 82 15-138 Nitrobenzene-d5 89 18-162
p-Terphenyl-d14 72 34-148 Phenol-d6 87 17-141

07/23/10N/A 07/24/10Solid 100723L15Method Blank 099-12-413-283 GC/MS MM
14:12

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Pentachlorophenol 0.25ND 120 14 Phenol 0.25ND 2.5 0.45

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,6-Tribromophenol 99 32-143 2-Fluorobiphenyl 98 14-146
2-Fluorophenol 109 15-138 Nitrobenzene-d5 104 18-162
p-Terphenyl-d14 95 34-148 Phenol-d6 107 17-141

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: ACOE (San Rafael Channel) Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

06/10/10 07/23/10 07/26/10Sediment 100723L12SRC-2010-8-COMP 10-07-1714-1-A GC 41
14:3311:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

QualParameter Result RL UnitsDFMDL

ug/kgMethoxychlor 1.8 1ND 0.31
Surrogates: QualREC (%) Control Limits MDL

2,4,5,6-Tetrachloro-m-Xylene 50-13088
Decachlorobiphenyl 50-13058

07/23/10N/A 07/26/10Solid 100723L12Method Blank 099-12-858-70 GC 41
12:12

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
QualParameter Result RL UnitsDFMDL

ug/kgMethoxychlor 1.0 1ND 0.17
Surrogates: QualREC (%) Control Limits MDL

2,4,5,6-Tetrachloro-m-Xylene 50-130105
Decachlorobiphenyl 50-130101

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

Page 10 of 33



Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 3050BPreparation:

EPA 6020Method:

Project: ACOE (San Rafael Channel) Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

06/10/10 07/23/10 07/23/10Sediment 100723L04SRC-2010-8-COMP 10-07-1714-1-A ICP/MS 04
19:3311:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
0.183Barium 58.7 0.0409 1 0.183Cobalt 11.0 0.0124 1
0.183Beryllium   0.276 0.0323 1 1.83Vanadium 32.9 0.0415 1 B

07/23/10N/A 07/23/10Solid 100723L04Method Blank 096-10-002-1,785 ICP/MS 04
18:15

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
0.100Barium ND 0.0223 1 0.100Cobalt ND 0.00674 1
0.100Beryllium ND 0.0176 1 1.00Vanadium 0.0622 0.0226 1 J

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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Analytical Report

aboratories, Inc.
nvironmental

alscience

Pacific Ecorisk 07/23/10Date Received:
2250 Cordelia Road 10-07-1714Work Order No:
Fairfield, CA 94534-1912 EPA 3050BPreparation:

EPA 6020Method:

Project: ACOE (San Rafael Channel) Page 1 of 1
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

06/10/10 07/23/10 07/23/10Sediment 100723L04SRC-2010-8-COMP 10-07-1714-1-A ICP/MS 04
19:3311:55

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
-Results are reported on a dry weight basis.

RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
  4.59Manganese 241 1.34 1 45.9Boron 25.1 6.77 1 J

07/23/10N/A 07/23/10Solid 100723L04Method Blank 096-10-002-1,786 ICP/MS 04
18:15

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):
RL MDL DF QualResultParameter Parameter Result RL MDL DF Qual
  2.50Manganese ND 0.728 1 25.0Boron ND 3.69 1

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1714

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3050BPreparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S04

Matrix

Sediment

Date
Analyzed

07/23/10

Date
Prepared

07/23/10

Instrument

ICP/MS 04

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-20 3Barium 666 80-12079
0-20Beryllium 599 80-120104
0-20Cobalt 589 80-12095
0-20 3Vanadium 379 80-12085
0-20 QManganese 4X4X 80-1204X
0-20Boron 289 80-12092

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 13 of 33



alscience

nvironmental
aboratories, Inc.

Quality Control - PDS / PDSD

Work Order No: 10-07-1714

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project:

EPA 3050BPreparation:

07/23/10Date Received

Quality Control Sample ID

10-07-1715-1

PDS / PDSD  Batch
Number

100723S04

Matrix

Sediment

Date Analyzed

07/23/10

Date
Prepared

07/23/10

Instrument

ICP/MS 04

%REC CL QualifiersRPD CLParameter RPDPDS %REC PDSD %REC

0-20Barium 162 63 75-125
0-20Beryllium 488 84 75-125
0-20Cobalt 190 89 75-125
0-20Vanadium 191 93 75-125
0-20 QManganese 4X4X 4X 75-125
0-20Boron 478 82 75-125

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

aboratories, Inc.
nvironmental Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

ACOE (San Rafael Channel)

SM 2540 B
N/A

07/23/10
10-07-1714

Quality Control Sample ID
Duplicate Batch

NumberMatrix

07/24/1007/24/10

Instrument

SRC-2010-8-COMP N/ASediment A0724TSD1

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

Solids, Total 0-2554.5 54.9 1

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1714

Method: EPA 8015B (M)

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3550BPreparation:

07/23/10Date Received:

Quality Control Sample ID

SRC-2010-8-COMP

MS/MSD Batch
Number

100723S26

Matrix

Sediment

Date
Analyzed

07/24/10

Date
Prepared

07/23/10

Instrument

GC 27

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-15TPH as Motor Oil 1289 64-130105

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1714

Method: EPA 8015B (M)

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3550BPreparation:

07/23/10Date Received:

Quality Control Sample ID

SRC-2010-8-COMP

MS/MSD Batch
Number

100723S25

Matrix

Sediment

Date
Analyzed

07/23/10

Date
Prepared

07/23/10

Instrument

GC 27

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-15TPH as Diesel 990 64-13082

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

Page 17 of 33



alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1714

Method: EPA 8015B (M)

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3550BPreparation:

07/23/10Date Received:

Quality Control Sample ID

SRC-2010-8-COMP

MS/MSD Batch
Number

100723S27

Matrix

Sediment

Date
Analyzed

07/24/10

Date
Prepared

07/23/10

Instrument

GC 27

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-15TPH as JP4 3103 64-13099

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1714

Method: EPA 8015B (M)

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 5030BPreparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1600-5

MS/MSD Batch
Number

100723S02

Matrix

Solid

Date
Analyzed

07/24/10

Date
Prepared

07/23/10

Instrument

GC 42

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-23TPH as Gasoline 177 48-11478

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1714

Method: EPA 8270C SIM

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3545Preparation:

07/23/10Date Received:

Quality Control Sample ID

SRC-2010-8-COMP

MS/MSD Batch
Number

100723S15

Matrix

Sediment

Date
Analyzed

07/24/10

Date
Prepared

07/23/10

Instrument

GC/MS MM

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-202,4,6-Trichlorophenol 669 40-16073
0-202,4-Dichlorophenol 366 40-16068
0-202-Methylphenol 566 40-16069
0-202-Nitrophenol 573 40-16076
0-204-Chloro-3-Methylphenol 576 40-16080
0-20Acenaphthene 462 40-10665
0-20Benzo (a) Pyrene 359 17-16362
0-20Chrysene 446 17-16850
0-20Di-n-Butyl Phthalate 456 40-16059
0-20Dimethyl Phthalate 272 40-16074
0-20Fluoranthene 343 26-13746
0-20Fluorene 363 59-12165
0-20Naphthalene 462 21-13365
0-20Phenanthrene 558 54-12062
0-20Phenol 488 40-16091
0-46Pyrene 246 6-15649

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Spike/Spike Duplicate

Work Order No: 10-07-1714

Method: EPA 8081A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

ACOE (San Rafael Channel)Project

EPA 3545Preparation:

07/23/10Date Received:

Quality Control Sample ID

10-07-1715-1

MS/MSD Batch
Number

100723S12

Matrix

Sediment

Date
Analyzed

07/27/10

Date
Prepared

07/23/10

Instrument

GC 41

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPD

0-25Aldrin 371 50-13569
0-25Alpha-BHC 388 50-13586
0-25Beta-BHC 483 50-13580
0-25Delta-BHC 388 50-13586
0-25Gamma-BHC 479 50-13576
0-25Dieldrin 483 50-13579
0-254,4'-DDD 285 50-13583
0-254,4'-DDE 387 50-13584
0-254,4'-DDT 5106 50-135101
0-25Endosulfan I 572 50-13568
0-25Endosulfan II 478 50-13575
0-25Endosulfan Sulfate 486 50-13582
0-25Endrin 480 50-13576
0-25Endrin Aldehyde 1669 50-13559
0-25Endrin Ketone 296 50-13594
0-25Heptachlor 468 50-13566
0-25Heptachlor Epoxide 373 50-13571
0-25Methoxychlor 088 50-13588
0-25Alpha Chlordane 476 50-13573
0-25Gamma Chlordane 377 50-13574

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 6020

10-07-1714

ACOE (San Rafael Channel)

EPA 3050BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

ICP/MS 04 100723L04

Date
Prepared

Date
Analyzed

07/23/10

Quality Control Sample ID

096-10-002-1,785

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

90 0-20080-120Barium 90
99 0-20480-120Beryllium 104
98 0-20180-120Cobalt 99
96 0-20180-120Vanadium 97

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 6020

10-07-1714

ACOE (San Rafael Channel)

EPA 3050BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

ICP/MS 04 100723L04

Date
Prepared

Date
Analyzed

07/23/10

Quality Control Sample ID

096-10-002-1,786

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

95 0-20180-120Manganese 96
99 0-20180-120Boron 98

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-07-1714

ACOE (San Rafael Channel)

EPA 3550BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 27 100723B26

Date
Prepared

Date
Analyzed

07/23/10

Quality Control Sample ID

099-12-254-1,365

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

87 0-121075-123TPH as Motor Oil 96

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-07-1714

ACOE (San Rafael Channel)

EPA 3550BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 27 100723B25

Date
Prepared

Date
Analyzed

07/23/10

Quality Control Sample ID

099-12-275-3,578

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

93 0-12175-123TPH as Diesel 94

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-07-1714

ACOE (San Rafael Channel)

EPA 3550BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 27 100723B27

Date
Prepared

Date
Analyzed

07/24/10

Quality Control Sample ID

099-12-293-7

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

90 0-12175-123TPH as JP4 89

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8015B (M)

10-07-1714

ACOE (San Rafael Channel)

EPA 5030BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 42 100723B02

Date
Prepared

Date
Analyzed

07/23/10

Quality Control Sample ID

099-12-279-3,807

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %REC

87 0-18170-124TPH as Gasoline 87

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - LCS/LCS Duplicate

Method: EPA 8270C SIM

10-07-1714

ACOE (San Rafael Channel)

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

07/23/10

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS MM 100723L15

Date
Prepared

Date
Analyzed

07/24/10

Quality Control Sample ID

099-12-413-283

Parameter QualifiersRPD CL%REC CLLCS %REC LCSD %REC ME_CL RPD
0-20240-1602,4,6-Trichlorophenol 91 20-18092
0-20040-1602,4-Dichlorophenol 96 20-18096
0-20040-1602-Methylphenol 100 20-180100
0-20040-1602-Nitrophenol 63 20-18062
0-20140-1604-Chloro-3-Methylphenol 113 20-180112
0-11148-108Acenaphthene 100 38-118100
0-20117-163Benzo (a) Pyrene 97 0-18796
0-20117-168Chrysene 92 0-19392
0-20240-160Di-n-Butyl Phthalate 87 20-18089
0-20140-160Dimethyl Phthalate 97 20-18096
0-20126-137Fluoranthene 89 8-15690
0-20159-121Fluorene 106 49-131105
0-20021-133Naphthalene 102 2-152101
0-20154-120Phenanthrene 88 43-13188
0-20140-160Phenol 119 20-180120
0-16028-106Pyrene 91 15-11992

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
16Total number of LCS compounds :

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Quality Control - Laboratory Control Sample

EPA 3545Preparation:
EPA 8081AMethod:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

ACOE (San Rafael Channel)

10-07-1714
Date Received:
Work Order No:

Project:

N/A

Quality Control Sample ID

099-12-858-70

Matrix

Solid

LCS Batch Number

100723L12

Lab File ID

10072605

Instrument

GC 41

Date Analyzed

07/26/10

Parameter QualifiersConc Added Conc Recovered LCS %Rec %Rec CL  ME_CL

50-13595Aldrin 5.00 4.74 36-149
50-13589Alpha-BHC 5.00 4.47 36-149
50-13590Beta-BHC 5.00 4.52 36-149
50-13551Delta-BHC 5.00 2.57 36-149
50-13591Gamma-BHC 5.00 4.53 36-149
50-13596Dieldrin 5.00 4.80 36-149
50-135914,4'-DDD 5.00 4.55 36-149
50-135894,4'-DDE 5.00 4.46 36-149
50-1351014,4'-DDT 5.00 5.04 36-149
50-13595Endosulfan I 5.00 4.73 36-149
50-13594Endosulfan II 5.00 4.70 36-149
50-13586Endosulfan Sulfate 5.00 4.29 36-149
50-135100Endrin 5.00 5.01 36-149
50-13592Endrin Aldehyde 5.00 4.58 36-149
50-13597Endrin Ketone 5.00 4.83 36-149
50-135100Heptachlor 5.00 4.98 36-149
50-13590Heptachlor Epoxide 5.00 4.52 36-149
50-13596Methoxychlor 5.00 4.82 36-149
50-13596Alpha Chlordane 5.00 4.80 36-149
50-13592Gamma Chlordane 5.00 4.59 36-149

Total number of LCS compounds :
Total number of ME compounds:
Total number of ME compounds allowed :
LCS ME CL validation result :

20
0

1
Pass

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501..

RPD - Relative Percent Difference , CL - Control Limit
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alscience

nvironmental
aboratories, Inc.

Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

10-07-1714

See applicable analysis comment.*
Less than the indicated value.<
Greater than the indicated value.>
Surrogate compound recovery was out of control due to a required sample dilution,
therefore, the sample data was reported without further clarification.

1

Surrogate compound recovery was out of control due to matrix interference.  The
associated method blank surrogate spike compound was in control and, therefore, the
sample data was reported without further clarification.

2

Recovery of the Matrix Spike (MS) or Matrix Spike Duplicate (MSD) compound was out of
control due to matrix interference.  The associated LCS and/or LCSD was in control and,
therefore, the sample data was reported without further clarification.

3

The MS/MSD RPD was out of control due to matrix interference.  The LCS/LCSD RPD
was in control and, therefore, the sample data was reported without further clarification.

4

The PDS/PDSD or PES/PESD associated with this batch of samples was out of control
due to a matrix interference effect. The associated batch LCS/LCSD was in control and,
hence, the associated sample data was reported without further clarification.

5

Analyte was present in the associated method blank.B
Concentration exceeds the calibration range.E
Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS Recovery Percentage is within LCS ME Control Limit range.ME
Parameter not detected at the indicated reporting limit.ND
Spike recovery and RPD control limits do not apply resulting from the parameter
concentration in the sample exceeding the spike concentration by a factor of four or
greater.

Q

% Recovery and/or RPD out-of-range.X
Analyte presence was not confirmed by second column or GC/MS analysis.Z
Solid - Unless otherwise indicated, solid sample data is reported on a wet weight basis,
not corrected for % moisture.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Service Request No:  E1000811 July 30, 2010

Bob Stearns

Calscience Environmental Laboratories, Incorporated

7440 Lincoln Way

Garden Grove, CA  92841

Laboratory Results for: ACOE (San Rafael Channel)

Enclosed are the results of the sample(s) submitted to our laboratory on July 24, 2010.  For your 

reference, these analyses have been assigned our service request number E1000811.

Dear Bob:

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.  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 final complete report.  Results apply only to the items submitted to the 

laboratory for analysis and individual items (samples) analyzed, as listed in the report.  In 

accordance to the NELAC 2003 Standard, a statement on the estimated uncertainty of 

measurement of any quantitative analysis will be supplied upon request.

Please contact me if you have any questions.  My extension is 2959.  You may also contact me 

via email at NBrown@caslab.com.

Respectfully submitted,

Columbia Analytical Services, Inc.

Nicole Brown

Project Manager

Page 1 of __________

For a specific list of NELAP-accredited analytes, refer to the certifications section at www.caslab.com.
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Certificate of Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19408 Park Row, Suite 320, Houston, TX  77084 
Phone (713)266-1599   Fax (713)266-0130 
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Certificate of Analysis

Case Narrative
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Approved by______________________________________________Date_________________ 
 
Xiangqiu Liang, Laboratory Director 
 
 

COLUMBIA ANALYTICAL SERVICES, INC 
 
 
 
Client: Calscience Environmental Laboratory Service Request No.: E1000811 
Project: ACOE (San Rafael Channel)  Date Received: 07/24/10 
Sample Matrix: Sediment  
 
 
 

CASE NARRATIVE 
 
 
 
All analyses were performed in adherence to the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier IV. When appropriate to the method, 
method blank results have been reported with each analytical test.   
 
 
Sample Receipt 
 
One sediment sample was received for analysis at Columbia Analytical Services on 07/24/10.   
 
The following discrepancies were noted upon initial sample inspection:  no custody seals on cooler.  The exceptions 
are also noted on the cooler receipt and preservation form included in this data package.   
 
The sample was received at 2°C in good condition and is consistent with the accompanying chain of custody form.  
The sample was stored in a refrigerator at 4°C upon receipt at the laboratory. 
 
 

Data Validation Notes and Discussion 

B flags – Method Blanks 

The Method Blank EQ1000358-01 contained low levels of 1234678-HpCDD, OCDD and OCDF below the Method 
Reporting Limit (MRL). The associated compounds in the samples are flagged with ‘B’ flags.   
 

MS/MSD  

EQ1000358: Laboratory Control Spike/Laboratory Control Spike Duplicate (LCS/LCSD) samples were analyzed 
and reported in lieu of an MS/MSD for this extraction batch. The batch quality control criteria were met.   

Y flags – Labeled Standards 

Samples that had recoveries of labeled standards outside the acceptance limits are flagged with ‘Y’ flags on the 
Labeled Compound summary pages. In all cases, the signal-to-noise ratios are greater than 10:1, making these data 
acceptable. 
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Approved by______________________________________________Date_________________ 
 
Xiangqiu Liang, Laboratory Director 
 
 

C flags – 2378-TCDF Confirmation 

Confirmation of the TCDF compound: When 2378-TCDF is detected on the DB-5 column, confirmation analyses 
are performed on a second column (DB-225.) The results from both the DB-5 column and the DB-225 column are 
included in this data package.  

The valid result for the 2378-TCDF compound is reported from the confirmation column. 

The confirmation results have been included on the Total TEQ summary pages. 

 

K flags 

EMPC - When the ion abundance ratios associated with a particular compound are outside the QC limits, samples 
are flagged with a ‘K’ flag.   A ‘K’ flag indicates an estimated maximum possible concentration for the associated 
compound.   

 

Detection Limits 
 
Detection limits are calculated for each congener in each sample by measuring the height of the noise level for each 
quantitation ion for the associated labeled standard.  The concentration equivalent to 2.5 times the height of the 
noise is then calculated using the appropriate response factor and the weight of the sample.  The calculated 
concentration equals the detection limit.   
 
 

The TEQ Summary results for each sample have been calculated by CAS/Houston to include: 

 WHO-2005 TEFs, The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic 
Equivalency Factors for Dioxins and Dioxin-Like Compounds (M. Van den Berg et al., Toxicological 
Sciences 93(2):223-241, 2006) 

 2378-TCDF from the DB-225 column, when confirmation required 

 Non-detected compounds are not included in the ‘Total’ 
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SAMPLE CROSS-REFERENCE

Client:

Project:

SAMPLE # CLIENT SAMPLE ID DATE TIME

ACOE (San Rafael Channel)

Service Request: E1000811Calscience Environmental Laboratories, Incorporated

E1000811-001 SRC-2010-8-Comp 6/10/10 11:55

Page 1 of 1Sample SummaryPrinted 7/30/10 16:46
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Superset Summary

E1000811Service Request: 10-0000150135 rev 00SuperSet Reference:

8290/PCDD PCDF

Calibrations: 08/01/08 12/17/07

Method BlankBegin CCALRaw Data Lab ID

P208830P208826P208830 EQ1000358-01

P208830P208826P208831 E1000811-001.R01

P208830P208826P208836 EQ1000358-02

P208830P208826P208837 EQ1000358-03

U137250U137248U137251 E1000811-001

Data Files:

Superset Summary Page 1 of 1Printed 7/30/10 16:44
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Laboratory Certifications 
2010-2011 

 
 

 
 

STATE/PROGRAM AGENCY CERTIFICATION ID EXP DATE  
ARIZONA AZ-DHS AZ0725 05/27/11 
ARKANSAS ADEQ 10-035-0 06/16/11 
CALIFORNIA CA-ELAP 2452 02/28/11 
DOD ELAP A2LA 2897.01 11/30/11 
FLORIDA/NELAP FL-DOHS E87611 06/30/11 
HAWAII HI-DOH N/A 06/30/11 
ILLINOIS/NELAP IL-EPA 002380 10/06/10 
ISO 17025 A2LA 2897.01 11/30/11 
LOUISIANA/NELAP LELAP 03048 06/30/10 
LOUISIANA/NELAP LDHH LA100032 12/31/10 
MAINE ME-DOHS 2010041 06/05/12 
MICHIGAN MIDEQ 9971 06/30/11 
MINNESOTA MDH 048-999-427 12/31/10 
NEVADA NDEP TX014112010A 07/31/10 
NEW JERSEY NJDEP TX008 06/30/11 
NEW MEXICO NMED-DWB N/A 06/30/11 
NEW YORK/NELAP NY-DOH 11707 04/01/11 
OKLAHOMA OKDEQ 2009-25 08/31/10 
OREGON/NELAP ORELAP TX200002-006 03/24/10 
PENNSYLVANIA/NELAP PLAP 002 06/30/11 
TENNESSEE TNDEC 04016 06/30/11 
TEXAS/NELAP TCEQ T104704216-10-1 06/30/11 
UTAH/NELAP UTELCP COLU2 06/30/10 
SOIL IMPORT PERMIT USDA P330-09-00067 03/27/12 
WASHINGTON/NELAP WA-Ecology C1855 11/14/10 
WEST VIRGINIA WVDEP 347 06/30/11 
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Abbreviations, Acronyms & Definitions 
 

 
Cal  Calibration 
Conc  CONCentration 
Dioxin(s) Polychlorinated dibenzo-p-dioxin(s) 
EDL  Estimated Detection Limit 
EMPC  Estimated Maximum Possible Concentration 
Flags  Data qualifiers 
Furan(s) Polychlorinated dibenzofuran(s) 
g  Grams 
ICAL  Initial CALibration 
ID  IDentifier 
Ions  Masses monitored for the analyte during data acquisition 
L  Liter (s) 
LCS  Laboratory Control Sample 
DLCS  Duplicate Laboratory Control Sample 
MB  Method Blank 
MCL  Method Calibration Limit 
MDL  Method Detection Limit 
MRL  Method Reporting Limit 
mL  Milliliters 
MS  Matrix Spiked sample 
DMS  Duplicate Matrix Spiked sample 
NO  Number of peaks meeting all identification criteria 
PCDD(s) Polychlorinated dibenzo-p-dioxin(s) 
PCDF(s) Polychlorinated dibenzofuran(s) 
ppb  Parts per billion 
ppm  Parts per million 
ppq  Parts per quadrillion 
ppt  Parts per trillion 
QA  Quality Assurance 
QC  Quality Control 
Ratio  Ratio of areas from monitored ions for an analyte 
% Rec.  Percent Recovery 
RPD  Relative Percent Difference 
RRF  Relative Response Factor 
RT  Retention Time 
RRT  Relative Retention Time 
SDG  Sample Delivery Group 
S/N  Signal-to-Noise ratio 
TEF  Toxicity Equivalence Factor 
TEQ  Toxicity Equivalence Quotient 

8 of 270



Data Qualifier Flags – Dioxin/Furans 
 

 
 
 

o B Indicates the associated analyte is found in the method blank, as well as in the sample. 

 

o C Confirmation of the TCDF compound: When 2378-TCDF is detected on the DB-5 column, 

confirmation analyses are performed on a second column (DB-225). The results from both the 

DB-5 column and the DB-225 column are included in this data package.  The results from the 

DB-225 analyses should be used to evaluate the 2378-TCDF in the samples. The confirmed 

result should be used in determining the TEQ value for TCDF. 

 

o E Indicates an estimated value – used when the analyte concentration exceeds the upper end of 

the linear calibration range. 

 

o J Indicates an estimated value – used when the analyte concentration is  below the method 

reporting limit (MRL) and above the estimated detection limit (EDL). 

o K EMPC - When the ion abundance ratios associated with a particular compound are outside the 

QC limits, samples are flagged with a ‘K’ flag.  A ‘K’ flag indicates an estimated maximum 

possible concentration for the associated compound. 

 

o U Indicates the compound was analyzed and not detected. 

 

o Y Samples that had recoveries of labeled standards outside the acceptance limits are flagged 

with ‘Y’. In all cases, the signal-to-noise ratios are greater than 10:1, making these data 

acceptable. 

 

o ND Indicates concentration is reported as ‘Not Detected.’ 

 

o S Peak is saturated; data not reportable. 

 

o P Indicates chlorodiphenyl ether interference present at the retention time of the target 

compound. 

 

o Q Lock-mass interference by chlorodiphenyl ether compounds. 
9 of 270
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Analytical Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19408 Park Row, Suite 320, Houston, TX  77084 
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Analytical Results
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

6/10/10 1155

7/24/10

Sample Name: 

Basis: Lab Code: E1000811-001

Units: 

Dry

ng/Kg

55.1Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-8-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208831

GC Column: DB-5

Sample Amount: 9.712g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1050

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

JK0.3402,3,7,8-TCDD 1.870.0684 0.46 1.001 1

J1.711,2,3,7,8-PeCDD 4.670.0698 1.64 1.000 1

J2.051,2,3,4,7,8-HxCDD 4.670.0991 1.19 0.999 1

6.131,2,3,6,7,8-HxCDD 4.670.0869 1.29 1.000 1

J3.051,2,3,7,8,9-HxCDD 4.670.0950 1.25 1.007 1

B1091,2,3,4,6,7,8-HpCDD 4.670.151 1.02 1.000 1

B771OCDD 9.340.171 0.89 1.000 1

C1.942,3,7,8-TCDF 1.870.0632 0.75 1.001 1

J0.6331,2,3,7,8-PeCDF 4.670.0877 1.77 1.001 1

J1.222,3,4,7,8-PeCDF 4.670.0866 1.58 1.024 1

J4.201,2,3,4,7,8-HxCDF 4.670.199 1.20 1.000 1

J2.441,2,3,6,7,8-HxCDF 4.670.189 1.13 1.003 1

UND1,2,3,7,8,9-HxCDF 4.670.247 1

J0.9842,3,4,6,7,8-HxCDF 4.670.212 1.13 1.018 1

25.51,2,3,4,6,7,8-HpCDF 4.670.168 0.96 1.000 1

J2.791,2,3,4,7,8,9-HpCDF 4.670.228 0.97 1.034 1

B102OCDF 9.340.127 0.85 1.004 1

J1.61Total Tetra-Dioxins 1.870.0684 0.76 1

7.17Total Penta-Dioxins 4.670.0698 1.45 1

37.6Total Hexa-Dioxins 4.670.0869 1.29 1

209Total Hepta-Dioxins 4.670.151 1.02 1

23.4Total Tetra-Furans 1.870.0632 0.77 1

43.1Total Penta-Furans 4.670.0866 1.51 1

53.5Total Hexa-Furans 4.670.189 1.13 1

93.3Total Hepta-Furans 4.670.168 0.96 1

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

6/10/10 1155

7/24/10

Sample Name: 

Basis: Lab Code: E1000811-001

Units: 

Dry

Percent

55.1Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-8-Comp

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208831

GC Column: DB-5

Sample Amount: 9.712g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1050

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13560603.785 0.78 1.0081000

13C-1,2,3,7,8-PeCDD 40-13570699.664 1.59 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135812037.299 1.26 0.9942500

13C-1,2,3,4,6,7,8-HpCDD 40-135812036.527 1.06 1.0682500

13C-OCDD 40-135613034.342 0.90 1.1495000

13C-2,3,7,8-TCDF 40-13554542.613 0.78 0.9801000

13C-1,2,3,7,8-PeCDF 40-13568682.089 1.56 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135791968.276 0.52 0.9722500

13C-1,2,3,4,6,7,8-HpCDF 40-135721802.968 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13577613.456 NA 1.009800

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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Sample Name: 

Basis: Lab Code: E1000811-001

SRC-2010-8-Comp Units: 

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Dry

ng/Kg

COLUMBIA ANALYTICAL SERVICES, INC.

ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

6/10/10 1155

7/24/10

Analytical Method: 

Prep Method: 

8290

Method

Dilution 

FactorDLResultAnalyte Name TEF

TEF - Adjusted 

Concentration

0.340 0.0684 1 1 0.3402,3,7,8-TCDD

1.71 0.0698 1 1 1.711,2,3,7,8-PeCDD

2.05 0.0991 1 0.1 0.2051,2,3,4,7,8-HxCDD

6.13 0.0869 1 0.1 0.6131,2,3,6,7,8-HxCDD

3.05 0.0950 1 0.1 0.3051,2,3,7,8,9-HxCDD

109 0.151 1 0.01 1.091,2,3,4,6,7,8-HpCDD

771 0.171 1 0.0003 0.231OCDD

1.05 0.232 1 0.1 0.1052,3,7,8-TCDF

0.633 0.0877 1 0.03 0.01901,2,3,7,8-PeCDF

1.22 0.0866 1 0.3 0.3662,3,4,7,8-PeCDF

4.20 0.199 1 0.1 0.4201,2,3,4,7,8-HxCDF

2.44 0.189 1 0.1 0.2441,2,3,6,7,8-HxCDF

ND 0.247 1 0.11,2,3,7,8,9-HxCDF

0.984 0.212 1 0.1 0.09842,3,4,6,7,8-HxCDF

25.5 0.168 1 0.01 0.2551,2,3,4,6,7,8-HpCDF

2.79 0.228 1 0.01 0.02791,2,3,4,7,8,9-HpCDF

102 0.127 1 0.0003 0.0306OCDF

Total TEQ 6.06

2005 WHO TEFs, ND = 0

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

6/10/10 1155

7/24/10

Sample Name: 

Basis: Lab Code: E1000811-001

Units: 

Dry

ng/Kg

55.1Percent Solids:

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

SRC-2010-8-Comp

Run Type: Reanalysis

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: U137251

GC Column: DB-225

Sample Amount: 9.712g Instrument Name: E-HRMS-01

Blank File Name: 

Cal Ver. File Name: ICAL Date: 12/17/07

U137250

U137248

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1453

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

J1.052,3,7,8-TCDF 1.870.232 0.76 1.001 1

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDF 40-13567672.054 0.79 1.0601000

37Cl-2,3,7,8-TCDD 40-13579635.335 NA 0.988800

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000358-01

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208830

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1003

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

UND2,3,7,8-TCDD 1.000.0275 1

UND1,2,3,7,8-PeCDD 2.500.0421 1

UND1,2,3,4,7,8-HxCDD 2.500.0535 1

UND1,2,3,6,7,8-HxCDD 2.500.0469 1

UND1,2,3,7,8,9-HxCDD 2.500.0512 1

JK0.1881,2,3,4,6,7,8-HpCDD 2.500.0760 0.80 1.001 1

J0.612OCDD 5.000.117 0.84 1.000 1

UND2,3,7,8-TCDF 1.000.0673 1

UND1,2,3,7,8-PeCDF 2.500.0634 1

UND2,3,4,7,8-PeCDF 2.500.0626 1

UND1,2,3,4,7,8-HxCDF 2.500.0309 1

UND1,2,3,6,7,8-HxCDF 2.500.0293 1

UND1,2,3,7,8,9-HxCDF 2.500.0383 1

UND2,3,4,6,7,8-HxCDF 2.500.0329 1

UND1,2,3,4,6,7,8-HpCDF 2.500.111 1

UND1,2,3,4,7,8,9-HpCDF 2.500.150 1

J0.152OCDF 5.000.0854 0.83 1.004 1

UNDTotal Tetra-Dioxins 1.000.0275 1

UNDTotal Penta-Dioxins 2.500.0421 1

UNDTotal Hexa-Dioxins 2.500.0469 1

UNDTotal Hepta-Dioxins 2.500.0760 1

J0.325Total Tetra-Furans 1.000.0673 0.87 1

UNDTotal Penta-Furans 2.500.0626 1

UNDTotal Hexa-Furans 2.500.0293 1

UNDTotal Hepta-Furans 2.500.111 1

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000358-01

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Method Blank

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208830

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1003

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13574741.337 0.78 1.0081000

13C-1,2,3,7,8-PeCDD 40-13579793.512 1.59 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135581458.648 1.27 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135571428.835 1.05 1.0682500

13C-OCDD 40-13539 Y1928.878 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13533 Y325.709 0.78 0.9801000

13C-1,2,3,7,8-PeCDF 40-13544438.886 1.56 1.1301000

13C-1,2,3,4,7,8-HxCDF 40-135591476.368 0.52 0.9722500

13C-1,2,3,4,6,7,8-HpCDF 40-135511273.910 0.45 1.0442500

37Cl-2,3,7,8-TCDD 40-13593747.209 NA 1.009800

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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COLUMBIA ANALYTICAL SERVICES, INC.

ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: Calscience Environmental Laboratory E1000811

Sediment

QA/QC Report

Date Analyzed: 7/27/10

Lab Control Sample Summary

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Prep Method: Method

8290Analytical Method: Units: 

DryBasis: 

 115761Extraction Lot:

ng/Kg

EQ1000358-03EQ1000358-02

Duplicate Lab Control SampleLab Control Sample

RPD 

LimitRPD

% Rec 

Limits% Rec

Spike

AmountResult% Rec

Spike

AmountResultAnalyte Name

20.0 962,3,7,8-TCDD 19.2 20.5 20.0 103 74 - 127 7 18

50.0 961,2,3,7,8-PeCDD 48.0 48.2 50.0 96 73 - 122 0 14

50.0 941,2,3,4,7,8-HxCDD 46.9 42.5 50.0 85 60 - 153 10 26

50.0 941,2,3,6,7,8-HxCDD 47.1 49.5 50.0 99 72 - 126 5 16

50.0 991,2,3,7,8,9-HxCDD 49.6 50.5 50.0 101 59 - 140 2 32

50.0 1001,2,3,4,6,7,8-HpCDD 49.8 50.0 50.0 100 66 - 132 0 19

100 108OCDD 108 107 100 107 73 - 140 1 28

20.0 1072,3,7,8-TCDF 21.4 21.6 20.0 108 66 - 129 1 18

50.0 901,2,3,7,8-PeCDF 45.0 45.0 50.0 90 70 - 123 0 14

50.0 892,3,4,7,8-PeCDF 44.6 47.3 50.0 95 69 - 122 7 17

50.0 911,2,3,4,7,8-HxCDF 45.3 45.4 50.0 91 71 - 121 0 15

50.0 951,2,3,6,7,8-HxCDF 47.7 50.0 50.0 100 70 - 130 5 14

50.0 871,2,3,7,8,9-HxCDF 43.4 46.2 50.0 92 53 - 130 6 28

50.0 912,3,4,6,7,8-HxCDF 45.6 45.8 50.0 92 66 - 126 1 22

50.0 841,2,3,4,6,7,8-HpCDF 41.9 43.0 50.0 86 66 - 122 2 17

50.0 1071,2,3,4,7,8,9-HpCDF 53.6 56.9 50.0 114 69 - 136 6 21

100 105OCDF 105 109 100 109 66 - 146 4 24

Lab Control Sample Summary

SuperSet Reference:\\Inflow2\Starlims\LimsReps\LabControlSample.rpt 10-0000150135 rev 00

Printed 7/30/10 16:44

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

Results flagged with an asterisk (*) indicate values outside control criteria.
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000358-02

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208836

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1457

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

19.22,3,7,8-TCDD 1.000.0287 0.74 1.000 1

48.01,2,3,7,8-PeCDD 2.500.0558 1.56 1.000 1

46.91,2,3,4,7,8-HxCDD 2.500.114 1.25 0.998 1

47.11,2,3,6,7,8-HxCDD 2.500.100 1.26 1.000 1

49.61,2,3,7,8,9-HxCDD 2.500.110 1.24 1.008 1

49.81,2,3,4,6,7,8-HpCDD 2.500.180 1.05 1.000 1

108OCDD 5.000.740 0.90 1.000 1

21.42,3,7,8-TCDF 1.000.0228 0.75 1.001 1

45.01,2,3,7,8-PeCDF 2.500.0293 1.52 1.000 1

44.62,3,4,7,8-PeCDF 2.500.0290 1.51 1.023 1

45.31,2,3,4,7,8-HxCDF 2.500.0683 1.19 1.000 1

47.71,2,3,6,7,8-HxCDF 2.500.0649 1.20 1.003 1

43.41,2,3,7,8,9-HxCDF 2.500.0847 1.24 1.036 1

45.62,3,4,6,7,8-HxCDF 2.500.0727 1.22 1.017 1

41.91,2,3,4,6,7,8-HpCDF 2.500.200 0.98 1.000 1

53.61,2,3,4,7,8,9-HpCDF 2.500.272 1.00 1.034 1

105OCDF 5.000.247 0.89 1.004 1

19.2Total Tetra-Dioxins 1.000.0287 0.74 1

48.0Total Penta-Dioxins 2.500.0558 1.56 1

144Total Hexa-Dioxins 2.500.100 1.25 1

49.8Total Hepta-Dioxins 2.500.180 1.05 1

21.4Total Tetra-Furans 1.000.0228 0.75 1

89.7Total Penta-Furans 2.500.0290 1.52 1

182Total Hexa-Furans 2.500.0649 1.19 1

95.5Total Hepta-Furans 2.500.200 0.98 1

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000358-02

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208836

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1457

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13573731.349 0.78 1.0091000

13C-1,2,3,7,8-PeCDD 40-13575751.458 1.57 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135581449.284 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135551368.915 1.05 1.0682500

13C-OCDD 40-13536 Y1803.947 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13563625.312 0.78 0.9801000

13C-1,2,3,7,8-PeCDF 40-13568683.346 1.58 1.1311000

13C-1,2,3,4,7,8-HxCDF 40-135541360.792 0.52 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135481209.858 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13588703.967 NA 1.009800

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000358-03

Units: 

Dry

ng/Kg

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208837

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1546

Analyte Name Result Q EDL RRT

Ion 

Ratio
Dilution 

FactorMRL

20.52,3,7,8-TCDD 1.000.0348 0.76 1.001 1

48.21,2,3,7,8-PeCDD 2.500.0555 1.57 1.001 1

42.51,2,3,4,7,8-HxCDD 2.500.0655 1.26 0.999 1

49.51,2,3,6,7,8-HxCDD 2.500.0575 1.25 1.000 1

50.51,2,3,7,8,9-HxCDD 2.500.0628 1.25 1.008 1

50.01,2,3,4,6,7,8-HpCDD 2.500.158 1.05 1.000 1

107OCDD 5.000.147 0.89 1.000 1

21.62,3,7,8-TCDF 1.000.0310 0.75 1.001 1

45.01,2,3,7,8-PeCDF 2.500.0293 1.51 1.000 1

47.32,3,4,7,8-PeCDF 2.500.0290 1.48 1.023 1

45.41,2,3,4,7,8-HxCDF 2.500.0675 1.20 1.000 1

50.01,2,3,6,7,8-HxCDF 2.500.0643 1.20 1.003 1

46.21,2,3,7,8,9-HxCDF 2.500.0838 1.22 1.036 1

45.82,3,4,6,7,8-HxCDF 2.500.0719 1.23 1.017 1

43.01,2,3,4,6,7,8-HpCDF 2.500.392 1.01 1.000 1

56.91,2,3,4,7,8,9-HpCDF 2.500.531 0.99 1.033 1

109OCDF 5.000.116 0.88 1.004 1

20.5Total Tetra-Dioxins 1.000.0348 0.76 1

48.2Total Penta-Dioxins 2.500.0555 1.57 1

143Total Hexa-Dioxins 2.500.0575 1.26 1

50.0Total Hepta-Dioxins 2.500.158 1.05 1

21.6Total Tetra-Furans 1.000.0310 0.75 1

92.3Total Penta-Furans 2.500.0290 1.51 1

187Total Hexa-Furans 2.500.0643 1.20 1

99.9Total Hepta-Furans 2.500.392 1.01 1

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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ACOE (San Rafael Channel)

Client: 

Project: 

Sample Matrix:

Service Request: 

Date Collected: 

Date Received: 

COLUMBIA ANALYTICAL SERVICES, INC.

Calscience Environmental Laboratory E1000811

Sediment

Analytical Report

NA

NA

Sample Name: 

Basis: Lab Code: EQ1000358-03

Units: 

Dry

Percent

Polychlorinated Dibenzodioxins and Polychlorinated Dibenzofurans by HRGC/HRMS

Duplicate Lab Control Sample

Analytical Method: 

Prep Method: 

8290

Method

Data File Name: P208837

GC Column: DB-5

Sample Amount: 10.000g Instrument Name: E-HRMS-04

Blank File Name: 

Cal Ver. File Name: ICAL Date: 08/01/08

P208830

P208826

Date Extracted: 

Date Analyzed: 

7/24/10

7/27/10 1546

%Rec

Control

LimitsLabeled Compounds Q
Spike

Conc.(pg)

Conc.

Found (pg)

Ion 

Ratio RRT

13C-2,3,7,8-TCDD 40-13575746.431 0.77 1.0091000

13C-1,2,3,7,8-PeCDD 40-13585852.804 1.58 1.1681000

13C-1,2,3,6,7,8-HxCDD 40-135591465.396 1.25 0.9922500

13C-1,2,3,4,6,7,8-HpCDD 40-135581448.541 1.05 1.0682500

13C-OCDD 40-135402006.913 0.91 1.1485000

13C-2,3,7,8-TCDF 40-13564635.440 0.77 0.9801000

13C-1,2,3,7,8-PeCDF 40-13575754.715 1.58 1.1311000

13C-1,2,3,4,7,8-HxCDF 40-135531337.441 0.52 0.9712500

13C-1,2,3,4,6,7,8-HpCDF 40-135501243.719 0.44 1.0442500

37Cl-2,3,7,8-TCDD 40-13593746.156 NA 1.009800

Form 1A

SuperSet Reference:\\Inflow2\Starlims\LimsReps\AnalyticalReport.rpt 10-0000150135 rev 00

Printed 7/30/10 16:43
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Columbia Analytical Services, Inc. 
Cooler Receipt Form 

Page 1 of:        1        2 

Client/Project:______________________________________ Service Request: ______________________________

Received:_____________ Opened (Date/Time): _______________ By:_____________________________________

1. Samples were received via? US Mail Fedex UPS DHL Courier Hand Delivered 

2. Samples were received in: (circle)       Cooler Box  Other_____________________       NA

3. Were custody seals present on coolers? Y N If yes, how many and where?____________________ 

If present, were custody seals intact? Y N If present, were they signed and dated? Y N

4. Is shipper’s air-bill filed? NA Y N If not, record air bill number:___________________________ 

_____________________________   _____________________________   _____________________________ 

5. Temperature of cooler(s) upon receipt (°C): ______________   ______________ ______________ ______________

6. If applicable, list Chain of Custody numbers: ______________   ______________   ______________   _____________ 

7. Were custody papers properly filled out (ink, signed, etc.)? NA Y N

8. Packing material used: Inserts Bubble Wrap   Blue Ice Wet Ice    Sleeves Other_____________ 

9. Were the correct types of bottles used for the tests indicated?      Y N

Did all bottles arrive in good condition (i.e. unbroken, out of temp.)? Indicate in the table below.    Y N

Sample ID Bottle Count Bottle Type Out of Temp Broken Initials

10. Were all bottle labels complete (i.e. analysis, ID, etc.)? Y N

 Did all bottle labels and tags agree with custody papers? Indicate in the table below.   Y N

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC 

11. Additional notes, discrepancies, and resolutions: 

_______________________________________________________________________________________________________ 

_______________________________________________________________________________________________________

_______________________________________________________________________________________________________ 

CRF_r092109.pdf

Calscience/ ACOE (San Rafael Channel) E1000811

07/24/10; 1200 7/24/10; 1200 CD for GC

✔

styrofoam cooler✔ ✔

✔

✔ 793755501105

2

✔

✔ ✔ ✔ plastic bag

✔

✔

✔

✔

Print Form

✔

Reset Form
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Sample Acceptance Policy 
 

 
 

Custody Seals (desirable, mandatory if specified in SAP): 
 

 On outside of cooler 
 Seals intact, signed and dated 

 
Chain-of-Custody documentation (mandatory): 
 

 Properly filled out in ink & signed by the client 
 Sign and date the coc for CAS/HOU upon cooler receipt 
 Coc must list method number 
 If no coc was submitted with the samples, complete a CAS/HOU coc for the client 

 
Sample Integrity (mandatory): 
 

 Sample containers must arrive in good condition (not broken or leaking) 
 Sample IDs on the bottles must match the sample IDs on the coc 
 The correct type of sample bottle must be used for the method requested 
 The correct number of sample containers received must agree with the 

documentation on the coc 
 The correct sample matrix must appear on the coc 
 An appropriate sample volume or weight must be received  

 
Temperature Preservatives (varies by sample matrix): 
 

 Aqueous and Non-aqueous samples must be shipped and stored cold, at 0 to 6oC 
 Tissue samples must be shipped and stored frozen, at -20 to -10oC 
 Air samples can be shipped and stored at ambient temperature, ~23oC 
 The sample temperature must be recorded on the coc 
 Notify a Project Chemist if any samples are outside the acceptance temperature or 

have compromised sample integrity – the client must decide re: replacement sample 
submittal or continue with the analysis 

 
Cooler Receipt Form, CRF (mandatory): 
 

 Cooler receipt forms must be completed for each coc & SR# 
 Sample integrity issues must be documented on the CRF 
 A scan of the carrier and the airbill number must be recorded in CAS LIMS 

 
Sample Integrity Issues/Resolutions (mandatory): 
 

 Sample integrity issues are documented on the CRF and given to the Project Chemist 
for resolution with the client 

 Client resolution is documented in writing (typically email or on the CRF) and filed in 
the project folder(s) 

Sample Acceptance Policy
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Service Request Summary

Internal Due Date: 

Project Number:

Project Name: ACOE (San Rafael Channel)

E1000811 Project Chemist: Folder #:

HOUSTONOriginating Lab: Client Name:

Logged By: CDONOVAN

Calscience Environmental Laboratory

CAS StandardQualifier Set: 

CAS StandardFormset: 

Merged?: 

Report to MDL?: 

Report To: Bob Stearns

Calscience Environmental Laboratories, Incorporated

7440 Lincoln Way
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 115761 OrgExtDioxS(30)

7/24/10 01:00 PM

Prepped

MethodSemivoa GCMS/AKODUR

# Lab Code Client ID B# Method /Test Matrix Amt. Ext. Sample DescriptionpH

 1  E1000811-001  8290/PCDD PCDF  9.712g .01 black, thick wet soil  SRC-2010-8-Comp  Sediment

 2  EQ1000358-01  8290/PCDD PCDF  10.000g   MB  Solid

 3  EQ1000358-02  8290/PCDD PCDF  10.000g   LCS  Solid

 4  EQ1000358-03  8290/PCDD PCDF  10.000g   DLCS  Solid

 5  J1003350-009  8290/PCDD PCDF  10.704g .02 orange, thick clay  SB-20 6-8'  Soil

 6  J1003407-007  8290/PCDD PCDF  11.835g .02 damp, grey soil with rock debris  SB-10 0-2'  Soil

 7  J1003461-013  8290/PCDD PCDF  10.456g .02 damp, brown soil  SB-30 14-16'  Soil

Spiking Solutions

8290 Matrix Working Standard Logbook Ref:Inventory ID Expires On:D11-21-5A 17186 04/16/2011Name: 

EQ1000358-02 100.00µL EQ1000358-03 100.00µL

8290/1613B Cleanup Working Standard Logbook Ref:Inventory ID Expires On:D11-44-3A/B 19668 07/19/2011Name: 

E1000811-001 100.00µL EQ1000358-01 100.00µL EQ1000358-02 100.00µL EQ1000358-03 100.00µL J1003350-009 100.00µL J1003407-007 100.00µL
J1003461-013 100.00µL

8290 Internal Working Standard Logbook Ref:Inventory ID Expires On:D11-43-5A 19669 07/15/2011Name: 

E1000811-001 200.00µL EQ1000358-01 200.00µL EQ1000358-02 200.00µL EQ1000358-03 200.00µL J1003350-009 200.00µL J1003407-007 200.00µL
J1003461-013 200.00µL

Preparation Materials

Carbon, High Purity C2-41-5 (19649) Ethyl Acetate 99.9% Minimum 

EtOAc

C2-41-3 (19127) Extraction Thimbles 43 x123 

mm

 (1577)

Glass Wool C2-42-6 (19656) Sulfuric Acid Reagent Grade 

H2SO4

C2-40-2 (19147) Dichloromethane (Methylene 

Chloride) 99.9% MeCl2

C2-42-4 (19654)

Sodium Chloride Reagent Grade 

NaCl

C2-41-7 (19652) Sodium Hydroxide Reagent 

Grade NaOH

C2-40-5 (19149) Sodium Sulfate Anhydrous 

Reagent Grade Na2SO4

C2-43-1 (19711)

Tridecane (n-Tridecane) C2-42-7 (19710) Hexane (n-Hexane) 98.5% 

Minimum

C2-42-3 (19653) Nonane (n-Nonane) 99% C2-33-001 (13944)

Silica Gel Reagent Grade C2-38-6 (19140) Toluene 99.9% Minimum C2-42-5 (19655)

Preparation Steps

7/24/10 13:00

7/25/10 09:10

Extraction

CDONOVAN

Step:

Started:

Finished:

By:

7/26/10 09:37

7/26/10 10:07

Acid Clean

CDONOVAN

Step:

Started:

Finished:

By:

7/26/10 11:45

7/26/10 13:25

Silica Gel Clean

CDONOVAN

Step:

Started:

Finished:

By:

7/27/10 06:05

7/27/10 08:15

Final Volume

CDONOVAN

Step:

Started:

Finished:

By:
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Preparation Information Benchsheet

Prep Run#: Prep WorkFlow:

Prep Date/Time: Team: Prep Method:

Status: 115761 OrgExtDioxS(30)

7/24/10 01:00 PM

Prepped

MethodSemivoa GCMS/AKODUR

Comments: 

Date: Reviewed By: 

NoYes

Extracts Examined
Date: 

Date: Received By:

Relinquished By:

Chain of Custody
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COLUMBIA ANALYTICAL SERVICES, INC.

Tare  (g) Tare + Wet Wt.(g) Tare + Dry Wt.(g) % Total Solids

13.121 22.367 18.217 55.1

Batch No.:

Comments:

Analyst: Date/Time: 7/28/10 8:06 AM

EQ1000358

AK

Total Solids Report

E1000811-001

Sample ID
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Continuing Calibration 
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Initial Calibration 
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Table D-1. San Rafael Channel 2010 Sediment Chemistries – ‘Information Only’ Core Section Composites. 

Analyte Units 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-1-B SRC-2010-2-B SRC-2010-3-B SRC-2010-4-B SRC-2010-5-B SRC-2010-6-B SRC-2010-7-B SRC-2010-8-B 

Grain Size                       
Gravel (>2.00 mm) %, dry wt 15.80 15.40 33.50 35.30 15.60 14.10 4.64 11.8 
Sand (0.0625 - 2.00 mm) %, dry wt 51.8 12.3 23.7 21.6 21.4 21.5 18.2 32.8 
Silt (0.0039 - 0.0625 mm) %, dry wt 16.20 25.10 19.70 18.60 26.40 23.50 40.60 28.6 
Clay (< 0.0039 mm) %, dry wt 17.80 40.00 22.30 23.30 36.20 38.10 39.00 17.4 
Percent fines  (Silt+Clay) %, dry wt 

<100% fines NA 

34.0 65.1 42.0 41.9 62.6 61.6 79.6 46.0 
% Solids % - - 50.4 50.9 49.2 51.4 49.1 45.6 53 51.0 
TOC % - - 1.33 1.36 1.27 1.299 1.497 1.56 1.64 4.33 
Metals                       
Arsenic mg/kg, dry wt 15.3 15.3 11.1 12 11.3 11 12.3 12.6 12.40 11.4 
Cadmium mg/kg, dry wt 0.33 0.7 0.27 0.27 0.253 0.212 0.272 0.31 0.438 1.19 
Chromium mg/kg, dry wt 112 112 78.1 80 76.2 75.4 84.9 86.2 202 93.6 
Copper mg/kg, dry wt 68.1 68.1 54.3 57.5 53.4 54.7 62.4 72.5 65.3 117 
Lead mg/kg, dry wt 43.2 43.2 26.3 29.1 27.5 29.1 42.1 55.6 71.5 427 
Mercury mg/kg, dry wt 0.43 0.43 0.362 0.393 0.359 0.366 0.424 0.525 0.652 0.845 
Nickel mg/kg, dry wt 112 112 90.2 89.8 86.6 84 90.8 92.8 214 103 
Selenium mg/kg, dry wt 0.64 0.64 0.23 0.38 0.38 0.31 0.23 0.20 0.23 0.34 
Silver mg/kg, dry wt 0.58 0.58 0.308 0.329 0.332 0.335 0.423 0.518 0.358 0.71 
Zinc mg/kg, dry wt 158 158 126 129 140 134 154 169 155 306 
Butyltins                       
Tetra-n-butyltin µg/kg, dry wt - - <0.86 <0.85 <0.89 <0.85 <0.88 <0.95 <0.82 5.9 
Tri-n-butyltin Cation µg/kg, dry wt - - <0.84 1.3 J 1.3 J 1.6 J 8.4 3.9 4.0 140 
Di-n-butyltin Cation µg/kg, dry wt - - 1.9 J 1.8 J 2.9 3.7 24 21 18 280 
n-Butyltin Cation µg/kg, dry wt - - 2.5 2.2 2.4 3.5 13 13 8.1 86 
∑ detected Butylins µg/kg, dry wt - - 4.4 5.3 6.6 8.8 45.4 37.9 30.1 512 
PCBs                       
Aroclor 1016 µg/kg, dry wt - - <2.1 <2.1 <2.2 <2.1 <2.2 <2.4 <2.1 <2.1 
Aroclor 1221 µg/kg, dry wt - - <2.1 <2.1 <2.2 <2.1 <2.2 <2.4 <2.1 <2.1 
Aroclor 1232 µg/kg, dry wt - - <2.1 <2.1 <2.2 <2.1 <2.2 <2.4 <2.1 <2.1 
Aroclor 1242 µg/kg, dry wt - - <2.1 <2.1 <7.6 <2.1 <2.2 24 49 <2.1 
Aroclor 1248 µg/kg, dry wt - - <2.1 <2.1 <2.2 <2.1 <2.2 <2.4 <2.1 160 
Aroclor 1254 µg/kg, dry wt - - <5.2 <8.9 <14 <12 <19 37 51 200 
Aroclor 1260 µg/kg, dry wt - - <6.7 <11 18 15 20 29 46 210 
∑ detected PCBs µg/kg, dry wt 22.7 22.7 <6.7 <11 18 15 20 90 146 570 
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Table D-1. San Rafael Channel 2010 Sediment Chemistries – ‘Information Only’ Core Section Composites. (continued) 

Analyte Units 
Bay 

Background 
(RWQCB 

1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-1-B SRC-2010-2-B SRC-2010-3-B SRC-2010-4-B SRC-2010-5-B SRC-2010-6-B SRC-2010-7-B SRC-2010-8-B 

Organochlorine Pesticides                       
Aldrin µg/kg, dry wt 1.1 - <0.16 <0.16 <0.17 <0.16 <0.17 <0.18 <0.16 1.5 
alpha-BHC µg/kg, dry wt - - <0.11 <0.11 <0.12 <0.11 <0.12 <0.13 <0.11 <0.11 
beta-BHC µg/kg, dry wt - - <0.18 <0.18 <0.19 <0.18 <0.19 <0.20 <0.18 <0.18 
delta-BHC µg/kg, dry wt - - <0.074 <0.074 <0.076 <0.079 <0.076 <0.082 <0.074 <0.98 
gamma-BHC (lindane) µg/kg, dry wt - - <0.080 <0.080 <0.082 <0.080 <0.082 0.12 J 0.13 J 0.27 J 
alpha-Chlordane µg/kg, dry wt - - <0.10 <0.99 <1.1 <0.10 <1.1 <0.11 1.3 20 
gamma-Chlordane µg/kg, dry wt - - 0.17 J 0.37 J 0.13 J 0.33 J 0.32 J 0.82 J 3.4 39 
Chlordane µg/kg, dry wt 1.1 1.1 <3.6 <2.0 <3.1 <3.7 <5.8 7.6 J 24 280 
4,4'-DDD µg/kg, dry wt - - 0.87 J 1.3 1.4 0.92 J 1.3 2.4 16 100 
4,4'-DDE µg/kg, dry wt - - 1.3 2 2.1 1.6 2 3.4 7.1 24 
4,4'-DDT µg/kg, dry wt - - 0.51 J <0.59 <0.53 <0.55 <1.1 <1.7 1.8 15 
2,4'-DDD µg/kg, dry wt - - <0.33 <0.37 <0.26 0.72 J <0.46 2.4 2 12 
2,4'-DDE µg/kg, dry wt - - <0.51 <0.99 <1.2 <0.61 <1.1 <1.1 <0.95 <5.1 
2,4'-DDT µg/kg, dry wt - - 0.66 J 0.52 J 0.42 J 0.43 J 0.75 J 2.6 <2.1 8.3 
∑ detected DDTs µg/kg, dry wt 7.0 7.0 1.3 3.82 3.92 3.67 4.05 10.8 26.9 159 
Dieldrin µg/kg, dry wt 0.44 0.72 <0.14 <0.14 <0.15 <0.14 <0.15 <1.4 <0.95 1.4 
Endosulfan I µg/kg, dry wt - - <0.063 <0.063 <0.064 <0.063 <0.071 0.15 J <0.95 <3.5 
Endosulfan II µg/kg, dry wt - - <0.14 <0.14 <0.15 <0.14 <0.15 <0.16 <0.17 <0.98 
Endosulfan sulfate µg/kg, dry wt - - <0.11 <0.11 <0.12 <0.11 <0.12 <0.13 <0.11 1.2 
Endrin µg/kg, dry wt 0.78 - <0.094 <0.094 <0.096 <0.094 <0.096 <0.11 <0.29 <2.0 
Endrin aldehyde µg/kg, dry wt - 6.4 <0.12 <0.12 <0.13 <0.12 <0.13 <0.14 <0.12 <0.98 
Heptachlor µg/kg, dry wt - 0.3 <0.12 <0.12 <0.13 <0.12 <0.13 <0.14 <0.12 <0.16 
Heptachlor epoxide µg/kg, dry wt - 0.3 <0.084 <0.084 <0.086 <0.084 0.31 J <0.55 <0.67 <0.98 
Toxaphene µg/kg, dry wt - - <11 <11 <13 <15 <26 <28 <32 <150 
PAHs                       
Naphthalene µg/kg, dry wt 55.8 - 13 12 14 11 15 16 13 31 
Acenaphthylene µg/kg, dry wt 31.7 - 8.7 6.4 5.7 4.8 J 6.4 6.0 6.9 16 
Acenaphthene µg/kg, dry wt 26.6 - 6.7 3.7 J 3.9 J 4.1 J 4.4 J 4.0 J 3.6 J 37 
Fluorene µg/kg, dry wt 25.3 - 8.2 6.4 6.0 5.1 6.6 5.5 2.9 J 54 
Phenanthrene µg/kg, dry wt 237 - 83 50 46 38 70 42 30 360 
Anthracene µg/kg, dry wt 88 - 27 16 13 11 19 12 8.7 81 
Fluoranthene µg/kg, dry wt 514 - 150 120 130 100 180 140 170 850 
Pyrene µg/kg, dry wt 665 - 240 210 220 180 280 300 510 1300 
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Table D-1. San Rafael Channel 2010 Sediment Chemistries – ‘Information Only’ Core Section Composites. (continued) 

Analyte Units 

Bay 
Background 

(RWQCB 
1998)1 

HWRP 
Acceptance 

Criteria2 
SRC-2010-1-B SRC-2010-2-B SRC-2010-3-B SRC-2010-4-B SRC-2010-5-B SRC-2010-6-B SRC-2010-7-B SRC-2010-8-B 

PAHs                       
Benzo(a)anthracene µg/kg, dry wt 244 - 83 64 68 55 91 69 65 370 
Chrysene µg/kg, dry wt 289 - 94 73 79 63 120 56 56 330 
Benzo(b)fluoranthene µg/kg, dry wt 371 - 110 110 130 110 180 170 210 590 
Benzo(k)fluoranthene µg/kg, dry wt 258 - 34 33 38 31 55 45 53 190 
Benzo(a)pyrene µg/kg, dry wt 412 - 120 120 140 110 170 160 230 510 
Indeno(1,2,3-cd)pyrene µg/kg, dry wt 382 - 100 110 120 100 160 170 260 550 
Dibenzo(a,h)anthracene µg/kg, dry wt 32.7 - 14 12 12 12 22 16 17 71 
Benzo(g,h,i)perylene µg/kg, dry wt 310 - 110 130 150 120 190 210 340 710 
∑ detected PAHs µg/kg, dry wt 3390 3390 1202 1077 1156 955 1569 1422 2038 6050 
Notes:            
1 San Francisco Regional Water Quality Control Board (1998) Staff Report: Ambient Concentrations of Toxic Chemicals in San Francisco Bay Sediments. May 1998.    
2 HWRP Biological Opinion (USFWS 2005)           
J - value detected below the reporting limit and is an estimate          
 Bold Font and Bold Outline  = Value > Bay Background           
Bold Font and Grey Shading = Value > HWRP Acceptance Criteria and Bay Background       
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Appendix E 
 

Sediment Porewater Water Quality Analyses and  
Overlying Water Ammonia Analyses  

Performed in Support of Bioassay Testing 
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Table E-1. Sediment porewater initial water quality characteristics for  
Ampelisca abdita toxicity tests. 

Sample ID pH Salinity 
(ppt) 

Total Ammonia 
(mg/L N) 

Total Sulfide 
(mg/L) 

Lab Control 7.22 29.0 22.0 0.099 
SF-10 7.44 28.4 4.61 0.167 
SF-11 7.53 29.0 3.30 0.265 

SRC-2010-1 7.46 27.7 4.58 0.108 
SRC-2010-2 7.36 28.3 3.49 0.039 
SRC-2010-3 7.32 27.1 8.08 0.096 
SRC-2010-4 7.30 27.3 3.65 0.067 
SRC-2010-5 7.60 27.4 9.97 0.052 
SRC-2010-6 7.38 27.5 9.98 0.073 
SRC-2010-7 7.48 27.3 11.2 0.141 
SRC-2010-8 7.49 27.1 2.08 0.365 

 
 

Table E-2. Sediment porewater final water quality characteristics for  
Ampelisca abdita toxicity tests. 

Sample ID pH Salinity 
(ppt) 

Total Ammonia 
(mg/L N) 

Total Sulfide 
(mg/L) 

Lab Control 7.15 32.3 7.94 0.018 
SF-10 7.57 35.7 <1.0 0.005 
SF-11 7.59 37.4 <1.0 0.039 

SRC-2010-1 7.20 33.9 <1.0 0.016 
SRC-2010-2 7.16 30.6 <1.0 0.004 
SRC-2010-3 7.22 30.4 1.52 0.010 
SRC-2010-4 7.24 30.9 2.80 0.006 
SRC-2010-5 7.17 31.7 1.75 0.016 
SRC-2010-6 7.17 32.1 <1.0 0.019 
SRC-2010-7 7.22 31.0 1.68 0.026 
SRC-2010-8 6.80 33.1 3.47 0.100 
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Table E-3. Sediment overlying water total ammonia levels for Ampelisca abdita tests. 
Total Ammonia (mg/L N) 

Sample ID 
Test Initiation Test Termination 

Lab Control 3.07 2.88 
SF-10 <1.0 <1.0 
SF-11 <1.0 <1.0 

SRC-2010-1 1.20 <1.0 
SRC-2010-2 <1.0 <1.0 
SRC-2010-3 <1.0 <1.0 
SRC-2010-4 <1.0 <1.0 
SRC-2010-5 1.74 <1.0 
SRC-2010-6 <1.0 <1.0 
SRC-2010-7 1.60 <1.0 
SRC-2010-8 <1.0 <1.0 

 
 

Table E-4. Sediment porewater initial water quality characteristics for  
Neanthes arenacoedentata tests. 

Sample ID pH Salinity 
(ppt) 

Total Ammonia 
(mg/L N) 

Total Sulfide 
(mg/L) 

Lab Control 7.21 30.4 10.0 0.225 
SF-10 7.03 27.9 2.30 0.033 
SF-11 7.48 28.5 <1.0 0.318 

SRC-2010-1 7.28 29.2 11.6 0.036 
SRC-2010-2 7.22 28.6 12.2 0.015 
SRC-2010-3 7.23 28.7 8.99 0.020 
SRC-2010-4 7.20 29.3 11.0 0.028 
SRC-2010-5 7.23 29.5 7.97 0.040 
SRC-2010-6 7.23 29.6 10.6 0.111 
SRC-2010-7 7.39 29.9 5.78 0.018 
SRC-2010-8 7.21 28.1 12.1 0.634 
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Table E-5. Sediment porewater final water quality characteristics for  
Neanthes arenacoedentata tests. 

Sample ID pH Salinity 
(ppt) 

Total Ammonia 
(mg/L N) 

Total Sulfide 
(mg/L) 

Lab Control 7.14 31.9 6.69 0.108 
SF-10 6.99 30.1 1.47 0.034 
SF-11 7.67 32.2 <1.0 0.203 

SRC-2010-1 7.39 32.4 2.09 0.039 
SRC-2010-2 7.11 31.9 1.88 0.038 
SRC-2010-3 7.21 29.1 2.87 0.036 
SRC-2010-4 7.17 31.3 2.64 0.046 
SRC-2010-5 7.09 31.8 3.16 0.037 
SRC-2010-6 7.19 31.4 7.88 0.036 
SRC-2010-7 7.03 31.9 2.05 0.049 
SRC-2010-8 6.89 29.4 4.16 0.135 

 
 

Table E-6. Sediment overlying water total ammonia levels for  
Neanthes arenacoedentata tests. 

Total Ammonia (mg/L N) 
Sample ID 

Test Initiation Test Termination 
Lab Control 3.46 1.38 

SF-10 1.03 <1.0 
SF-11 <1.0 <1.0 

SRC-2010-1 3.49 1.52 
SRC-2010-2 4.08 <1.0 
SRC-2010-3 1.11 <1.0 
SRC-2010-4 2.53 <1.0 
SRC-2010-5 2.49 <1.0 
SRC-2010-6 2.01 1.67 
SRC-2010-7 2.03 <1.0 
SRC-2010-8 1.66 1.78 
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Appendix F 
 

Test Data and Summary of Statistics for the Evaluation of 
the Toxicity of the San Rafael Channel Sediments to the 

Amphipod, Ampelisca abdita 
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Appendix G 
 

Test Data and Summary of Statistics for the Reference 
Toxicant Evaluation of the Amphipod, Ampelisca abdita 
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Appendix H 

 
Test Data and Summary of Statistics for the Evaluation of 
the Toxicity of the San Rafael Channel Sediments to the 

Polychaete, Neanthes arenaceodentata 
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Appendix I 
 

Test Data and Summary of Statistics for the Reference 
Toxicant Evaluation of the Polychaete, Neanthes 

arenaceodentata 
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Appendix J 
 

Test Data and Summary of Statistics for the  
Evaluation of the Toxicity of the San Rafael Channel 

Sediment SET Sediment Elutriates to  
Bivalve (Mytilus galloprovincialis) Embryos 
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Appendix K 
 

SET Elutriate Suitability Concentration  
Determination Calculations 
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Appendix L 
 

Test Data and Summary of Statistics for the Reference 
Toxicant Evaluation of the Mytilus galloprovincialis Embryos 
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Appendix M 
 

Test Data and Summary of Statistics for the Evaluation  
of the Toxicity of the San Rafael Channel  

Modified Elutriate Test (MET) Sediment Elutriates  
to Mysids (Americamysis bahia) 
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Appendix N 
 

Test Data and Summary of Statistics for the Reference 
Toxicant Evaluation of the Mysid, Americamysis bahia 
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Appendix O 
 

Bioassay Standard Test Conditions 
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Summary of Test Conditions and Acceptability Criteria for the Amphipod (Ampelisca abdita) 

10-Day Sediment Toxicity Test 

1.  Test type Static non-renewal 
2.  Test duration 10 d 
3.  Temperature 20 ± 1°C 
4.  Salinity 20 – 35 ppt 
5.  Light quality Ambient Laboratory 
6.  Light intensity 50 – 100 ft c. 
7.  Photoperiod Continuous 
8.  Test chamber size 1 L 
9.  Seawater volume 800 mL 
10.  Sediment depth 40 mm 
11.  Renewal of seawater None 
12.  Age of test organisms Wild population, immature juveniles 
13.  # of organisms per test chamber 20 
14.  # of replicate chambers/concentration 5 
15.  # of organisms per sediment type 100 
16.  Feeding regime None 
17.  Test chamber cleaning Lab washing prior to test 
18.  Test solution aeration Low bubble (~100/minute) 
19.  Overlying water 0.45 µm-filtered seawater (at test salinity) 
20.  Test materials Test sites, reference and control 
21.  Dilution series None 
22.  Endpoint % Survival 
23.  Sample holding requirements < 8 weeks 
24.  Sample volume required 4 L 
25.  

Test acceptability criteria ≥ 90% survival in the Control treatment 
26.

  Reference toxicant results Within 2 SD of laboratory mean 
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Summary of Test Conditions and Acceptability Criteria for the Marine Polychaete  

(Neanthes arenaceodentata) 10-Day Sediment Toxicity Test 

1.  Test type Static-renewal 
2.  Test duration 10 d 
3.  Temperature 20 ± 1°C 
4.  Salinity 20 – 35 ppt 
5.  Light quality Ambient Laboratory 
6.  Light intensity 50 – 100 ft c. 
7.  Photoperiod 12L/12D 
8.  Test chamber size 1 L glass beakers 
9.  Test solution volume 800 L 
10.  Sediment depth 25 mm (200 mL) 

11.  Renewal of seawater 
None, unless needed. If needed, renew 
80% of overlying water at 48 hour 
intervals 

12.  Age of test organisms 2-3 weeks 
13.  # of organisms per test chamber 5 

14.  # of replicate 
chambers/concentration 5 

15.  # of organisms per sediment type 25 
16.  Feeding regime None 
17.  Test chamber cleaning Lab washing prior to test 
18.  Test solution aeration Low bubble (~100/minute) 
19.  Overlying water 0.45 µm-filtered seawater, at test salinity 
20.  Test concentrations Test sites, reference and Control 
21.  Dilution series None 
22.  Endpoint Survival 
23.  Sample holding requirements < 8 weeks 
24.  Sample volume required 4 L 
25.  Test acceptability criteria ≥ 90% survival in the Control treatment  
26.  Reference toxicant results Within 2 SD of laboratory mean 
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Summary of Test Conditions and Acceptability Criteria for the Mussel (Mytilus sp.)  

Water Column Toxicity Test  
1.   Test type Static non-renewal 
2.   Test duration 48 hours 
3.   Salinity 28 – 32 ppt 
4.   Temperature 16 ± 1°C (mussels) 
5.   Light quality Ambient Laboratory 
6.   Light intensity 50 –100 ft c. 
7.   Photoperiod 16L/8D 
8.   Test chamber size 20 mL vials 
9.   Test solution volume 10 mL 
10. Renewal of seawater None 
11. Age of test organisms Embryo ≤ 4h old 
12. # of organisms per test chamber 150 – 300 
13. # of replicate chambers per concentration 5 
14. # of organisms per concentration 750 – 1,500 

 15.  Feeding regime   None 
16.  Test chamber cleaning Lab washing prior to test 
17.  Test chamber aeration None 
18.   Elutriate preparation water Site water 
19.  Test concentrations Test sites, and Lab Control 

20.  Dilution series Four concentrations (1, 10, 50, 100%) 
and a Lab Control. 

21.  Dilution water Natural seawater 
22.  Endpoints %Survival and %normal development 
23.  Sampling holding requirements < 8 weeks 
24.  Sample volume required 2L 

25.  Test acceptability criteria 
≥70% survival and normal development 
in the Lab Controls, <10% abnormal in 
Lab Control 
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Summary of Test Conditions and Acceptability Criteria for the Mysid (Americamysis bahia) 

Water Column Toxicity Test  
1.   Test type Static non-renewal 
2.   Test duration 96 hours 
3.   Salinity 25-30 ppt + 10 ppt 
4.   Temperature 20 ± 1°C 
5.   Light quality Ambient Laboratory 
6.   Light intensity 50 –100 ft c. 
7.   Photoperiod 16L/8D 
8.   Test chamber size 400 mL beaker 
9.   Test solution volume 200 mL 
10. Renewal of seawater None 
11. Age of test organisms 1-5 days; 24 hour range in age 
12. # of organisms per test chamber 10 
13. # of replicate chambers per concentration 5 
14. # of organisms per concentration 50 

 15.  Feeding regime   daily 
16.  Test chamber cleaning Lab washing prior to test 
17.  Test chamber aeration If needed to maintain >40% saturation 
18.   Elutriate preparation water Site water or Clean sea water 
19.  Test concentrations Test sites, and Lab Control 

20.  Dilution series Four concentrations (1, 10, 50, 100%) 
and a Lab Control. 

21.  Dilution water Natural seawater/artificial seawater 
22.  Endpoints % Survival 
23.  Sampling holding requirements < 8 weeks 
24.  Sample volume required 2L 
25.  Test acceptability criteria ≥90% survival in the Lab Controls 
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