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1. INTRODUCTION 
 
WesPac Energy-Pittsburg LLC (WesPac), is proposing to dredge sediments from the area 
directly north of its marine terminal, located on the Sacramento River (Figures 1-1 and 1-2). To 
support permit and subsequent dredging activities at the marine terminal, Treadwell & Rollo 
contracted Pacific EcoRisk to perform sampling and analyses of the WesPac marine terminal 
sediments following a previously-submitted and DMMO-approved Sampling and Analysis Plan 
([SAP] Olberding 2011). 
 
The proposed dredging to be performed under permits with the United States Army Corps of 
Engineers (USACE) and the Bay Conservation and Development Commission (BCDC) will 
require the removal of accumulated sediment in order to achieve a berth design depth that will 
allow unencumbered maneuvering of commercial vessels. The proposed dredge depth is -38 ft 
below Mean Lower Low Water (-38 ft MLLW) plus a two-ft over dredge tolerance, resulting in a 
project depth of -40 ft MLLW. The estimated total volume of dredged material to be removed 
from the berth area (Table 1-1), including material accounted for by the two-ft over dredge 
tolerance, is approximately170,000 cubic yards (yds3).  
 
This Data Report has been prepared to provide the required characterization of these sediments. 
In order to meet permit requirements, a total of four sediment cores were sampled from each of 
four dredge units (DU). Each of these areas were sampled to a total depth of –40.0 ft MLLW; 
composite samples representative of each of these DU areas (i.e., a composite of the four cores 
collected from within the respective DUs) were then analyzed and tested as per the Inland 
Testing Manual (ITM) testing, DMMO guidance, and placement site permits (to determine the 
suitability of the proposed dredged materials for upland placement) for Winter Island and the 
Montezuma Wetland Project (MWP). A Z-layer, consisting of sediment 0.5 ft below the 
permitted depth (plus over-depth), was also collected and archived. 
 

Table 1-1. Proposed Maintenance Dredging for the Marine Terminal, WesPac Energy.  

Dredge Unit (DU) Permitted Depth  
(ft MLLW) 

Over-depth 
(ft) 

Permitted Depth + 
Over-depth 
(ft MLLW) 

Total Estimated 
Volume (yds3) 

TR-DU1 -38 +2.0 -40 64,000 
TR-DU2 -38 +2.0 -40 55,000 
TR-DU3 -38 +2.0 -40 35,000 
TR-DU4 -38 +2.0 -40 16,000 

Total: 170,000 
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1.1 Objectives of the Sediment Investigation 
 
The purpose of this sampling and testing was to evaluate the proposed dredged material to 
determine whether it will represent an adverse impact during removal operations and placement 
at currently permitted upland reuse sites and/or future alternative reuse 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 (Olberding 
2011). The specific objectives of the SAP scope-of-work were 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 

beneficial reuse at Winter Island or the MWP. 
 
1.2 Organization of this Document 
 
Sample collection and handling procedures are discussed in Sections 2 and 3. Results of 
chemical analyses and biological testing are provided in Section 4. Section 5 consists of a quality 
control summary and Section 6 presents the conclusions regarding suitability of the material for 
placement at currently permitted upland reuse sites and/or future alternative reuse sites. 
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Figure 1-1. Location Map: WesPac Marine Terminal   
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Figure 1-2. Vicinity Map: WesPac Marine Terminal 
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Figure 1-3. Project Map: WesPac Marine Terminal Sediment Sampling Locations  
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2. FIELD SEDIMENT SAMPLE COLLECTION 
 
All sediments were collected in accordance with guidelines and procedures outlined in the SAP 
(Olberding 2011). All sediment sampling field activities at the WesPac Marine Terminal were 
performed on November 2 and 3, 2011, under the direction of Mr. Jeffrey Cotsifas of Pacific 
EcoRisk (PER). Gregg Drilling provided the sampling vessel, on-board positioning system, and 
sampling equipment. Treadwell and Rollo provided the sample location coordinates and a Field 
Scientist; PER also provided additional Field Scientists to assist in sediment core collection. A 
total of 16 sediment cores were collected from the designated sites (Figure 1-3). Final site 
positions were determined with a differential global positioning system (GPS). Table 2-1 lists 
station identifiers, GPS coordinates for all core locations, mudline elevations, and core 
penetration depths for all stations. Field log sheets are presented in Appendix A. 
 
It should be noted that refusal was encountered for sediment cores TR-08, TR-12, TR-13, and 
TR-14 below the design depth, but above the ‘design depth plus over-depth’ due to the presence 
of consolidated sand. In addition, due to scouring at the site, originally planned locations of the 
TR-13, and TR-14 sediment cores were at water depths below the design depth. Sediment cores 
were relocated appropriately. It should also be noted that due to the substrate encountered at for 
sediment core locations TR-04, TR-05, TR-06, and TR-07 site were relocated north such 
sediment cores could be sampled to design depth plus over-depth. 
 
Otherwise, there were no other unusual circumstances encountered during the fieldwork, and no 
major deviations from the SAP (Olberding 2011). 
 
Sectioning of cores to separate the ‘design depth plus over-depth’ and the Z-layer sections was 
performed on the boat. The contents of the respective core sections were transferred into 
polybags, which 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. 
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Table 2-1. Locations of Sampling Stations and Core Depths.  

Dredge 
Unit 

(Area) 

SAMPLE 
ID 

 
Latitude 

(decimal-deg) 
 

Longitude 
(decimal-deg) 

Mudline 
Elevation 

(ft MLLW) 

Core 
Penetration 
Depth (ft) 

Cored Depth 
(ft MLLW) 

Z-Layer 
(ft) 

Total Depth 
Cored 

(ft MLLW) 

 Area A 

TR-01 38° 02.597 121° 53.662 -31.8 8.2 -40.0 0.5 -40.5 
TR-02 38° 02.588 121° 53.620 -21.7 18.3 -40.0 0.5 -40.5 
TR-03 38° 02.602 121° 53.597 -30.5 9.5 -40.0 0.5 -40.5 
TR-04 38° 02.599 121° 53.577 -28.5 11.5 -40.0 0.5 -40.5 

Area B 

TR-05 38° 02.601 121° 53.548 -23.3 16.7 -40.0 0.5 -40.5 
TR-06 38° 02.598 121° 53.512 -19.9 20.1 -40.0 0.5 -40.5 
TR-07 38° 02.601 121° 53.472 -18.4 21.6 -40.0 0.5 -40.5 
TR-08 38° 02.589 121° 53.447 -17.1 9.2 -26.3 0.5 -26.8A,B 

Area C 

TR-9 38° 02.612 121° 53.663 -35.3 4.7 -40.0 0.5 -40.5 
TR-10 38° 02.613 121° 53.587 -30.1 9.9 -40.0 0.5 -40.5 
TR-11 38° 02.616 121° 53.517 -30.9 9.1 -40.0 0.5 -40.5 
TR-12 38° 02.610 121° 53.467 -24.0 14.6 -38.6 0.5 -39.1 B 

Area D 

TR-13 38° 02.634 121° 53.572 -34.0 4.2 -38.2 0.5 -38.7B 
TR-14 38° 02.644 121° 53.548 -36.7 2.0 -38.7 0.5 -39.2B 
TR-15 38° 02.646 121° 53.491 -36.0 4.0 -40.0 0.5 -40.5 
TR-16 38° 02.638 121° 53.439 -34.0 6.0 -40.0 0.5 -40.5 

A - Sample location is outside the design dredge limits as per DMMO request at the October 12 DMMO meeting. As this sample location is on a 4:1 slope, the 
predicted previous dredged depth at this location may range from -26 ft MLLW to -32 ft MLLW. 

B - Refusal encountered; however, core penetration was below the design depth and into over-depth layer. 
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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. The sediment core sections from each individual core were 
individually homogenized in a stainless-steel bowl or high-density polyethylene (HDPE) 
container. The separate Z-layer core sections of sediments were similarly individually  
homogenized. A 500-mL sub-sample of the homogenized sediment from each individual 
sediment core was archived to allow for additional chemical analyses, if necessary (a sub-sample 
of each Z-layer sediment was similarly archived); archived samples will be stored frozen at –20 
± 10˚C for up to one [1] year after sample collection.  
 
Proportionate volumes of the four homogenized core sediments from within each of the 
respective DUs were composited and homogenized within a stainless steel container to comprise 
the composite sediment for each DU; a sub-sample of each homogenized composite sediment 
sample was frozen for archival storage. Each DU composite sample was analyzed for the full 
suite of compounds and biological testing as described in the SAP (Olberding 2011). The Z-layer 
sediments were similarly processed, and were frozen for archival storage.  
 
All sediment was processed following procedures outlined in the SAP (Olberding 2011), with no 
deviations. 
 
3.2 Preparation of the Modified Elutriate 
 
Modified Elutriate Tests (MET) were also performed to address potential impacts from any 
decant water resulting from the placement of dredged material at one of these reuse sites. All 
MET samples were prepared following procedures outlined in the SAP (Olberding 2011), with 
no deviations. 
 
3.3 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. 
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Sediment samples were shipped the contract analytical lab (Calscience) by overnight delivery. 
The analytical lab has been instructed to not dispose of any samples for this project unless 
notified by PER in writing. 
 
3.3.1 Chain-of-Custody (COC) Protocol 
COC procedures were followed for all samples throughout the collection, handling, and analyses 
activities. A COC form accompanied each cooler of samples to the respective analytical 
laboratories. The Sampling and Analysis Project Manager of each participating lab, or their 
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. 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. RESULTS OF LABORATORY ANALYSES  
 
4.1 Results of Conventional and Chemical Analyses 
 
Analysis of the sediment samples for the conventional and chemical parameters specified in the 
SAP (Olberding 2011) was performed by CalScience. Sediment conventional parameters 
included total organic carbon (TOC), total solids, and grain size. Chemical analyses of the 
sediments for trace metals, polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons 
(PAHs), chlorinated pesticides, and butyltins were also performed to determine suitability for 
placement at wetland beneficial reuse sites such as Winter Island or the MWP. CalScience’s full 
Data Report for the sediment conventional and chemical analyses is provided in Appendix B. 
 
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. As per DMMO guidance, the results of the physical and chemical analyses 
of WesPac-Energy sediments were compared to Bay ambient sediment concentrations 
(SFRWQCB 1998) to assess suitability for placement at Winter Island or the MWP; analytical 
results are summarized in Tables 4-1 through 4-6.  
 
Briefly, the results of chemical analysis indicated that sediment metals, organotin, 
organochlorine, PAH and PCB concentrations were similar to or below Bay ambient 
concentrations. 
 
4.2 Modified Elutriate Test Chemistry Analyses 
 
Analysis of the MET samples for select metals and total suspended solids (as specified in the 
SAP (Olberding 2011)) was performed by CalScience. CalScience’s full Data Report for the 
metals and TSS analyses of the MET is provided in Appendix C. 
 
The results of the MET elutriate analyses are summarized in Table 4-7 and were evaluated to 
predict concentrations of metals in decant water discharged from a wetland beneficial reuse site 
following the placement of dredged material. TSS and metals concentrations were compared to 
water quality objectives (WQOs) defined in the SF Bay Basin Plan (RWQCB 2007, 2008, and 
2009) for surface waters. 
 
Briefly, the measured TSS concentrations were ≤11 mg/L. All metals measured in the sediment 
elutriate were below SFRWQCB WQOs. 
 

 
 
 



WesPac Energy - Marine Terminal          2011 Sampling and Analysis Report 
 

 

 
Pacific EcoRisk  11 

 
Table 4-1. WesPac Marine Terminal Sediment Grain Size, Total Solids (%), and Total Organic 

Carbon (%).    
Analytes TR-DU1 TR-DU2  TR-DU3  TR-DU4  
% Gravel 0.78 0.00 0.00 0.12 
% Sand 86.97 78.74 82.22 68.71 
% Silt 10.29 18.38 15.78 27.11 

% Clay 1.94 2.87 2.00 4.06 
Total % Fines (silt & clay) 12.24 21.25 17.78 31.17 

Total Solids (%) 78.0 70.1 69.4 64.5 
Total Organic Carbon (%) 0.51 1.4 1.1 2.5 

 
 
 

Table 4-2. WesPac Marine Terminal Sediment Metals Concentrations (mg/kg, dry wt).  

Metals  TR-DU1 TR-DU2  TR-DU3  TR-DU4  
Bay Ambient   

 (SFRWQCB 1998) 
<40% Fines  <100% Fines 

Arsenic 4.09 4.37 4.40 6.78 13.5 15.3 
Cadmium 0.269 0.358 0.255 0.299 0.25 0.33  
Chromium 31.4 36.3 34.0 40.1 91.4 112 

Copper 13.1 16.6 13.4 17.9 31.7 68.1 
Lead 4.56 6.36 5.71 6.91 20.3 43.2 

Mercury 0.0280 0.0543 0.0349 <0.0201 0.25 0.43 (0.46a) 
Nickel 52.7 53.1 51.8 56.7 92.9 112 

Selenium <0.0649 <0.0722 <0.0729 <0.0784 0.59 0.64 
Silver 0.0430 J 0.0628 J 0.0448 J 0.0427 J 0.31 0.58 
Zinc 47.3 58.4 52.4 54.4 97.8 158 

All results below laboratory method detection limit (MDL) are reported as < the MDL 
a - San Francisco Bay 99th percentile mercury concentration (SFRWQCB 2011). 
J - Analyte was detected at a concentration below the reporting limit and above the laboratory method detection 

limit; the reported value is therefore an estimate 
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Table 4-3. WesPac Marine Terminal Sediment PCB Congener Concentrations (µg/kg, dry wt).  

PCBs  TR-DU1 TR-DU2  TR-DU3  TR-DU4  
Bay Ambient   

 (SFRWQCB 1998) 
<40% Fines  <100% Fines  

PCB 008 <0.11 0.13 J <0.12 <0.13 a a 
PCB 018 0.57 J 0.41 J <0.23 <0.24 a a 
PCB 028 0.40 J 0.38 J 0.15 J <0.15 a a 
PCB 033 0.24 J 0.33 J <0.16 <0.17 a a 
PCB 044 0.59 J 0.33 J 0.30 J <0.20 a a 
PCB 052 0.54 J 0.39 J 0.29 J <0.15 a a 
PCB 056 0.22 J <0.20 <0.20 <0.21 a a 
PCB 066 0.45 J 0.24 J 0.24 J <0.14 a a 
PCB 070 0.56 J 0.29 J 0.36 J <0.13 a a 
PCB 074 <0.12 <0.13 <0.14 <0.15 a a 
PCB 087 <0.64 0.16 J <0.15 <0.16 a a 
PCB 097 <0.64 <0.19 <0.20 <0.21 a a 
PCB 099 0.13 J 0.15 J 0.12 J <0.13 a a 
PCB 101 0.27 J 0.42 J 0.22 J <0.13 a a 
PCB 110 0.26 J 0.44 J 0.35 J <0.16 a a 
PCB 132 <0.21 <0.24 <0.24 <0.26 a a 
PCB 138 <0.26 <0.29 <0.29 <0.31 a a 
PCB 141 <0.14 <0.16 <0.16 <0.17 a a 
PCB 151 <0.13 <0.15 <0.15 <0.16 a a 
PCB 156 <0.13 <0.14 <0.14 <0.15 a a 
PCB 177 <0.16 <0.18 <0.18 <0.19 a a 
PCB 180 <0.078 0.11 J <0.088 <0.095 a a 
PCB 183 <0.14 <0.16 <0.16 <0.17 a a 
PCB 187 <0.13 <0.15 <0.15 <0.16 a a 
PCB 194 <0.12 <0.14 <0.14 <0.15 a a 
PCB 195 <0.068 <0.075 <0.076 <0.082 a a 
PCB 201 <0.073 <0.081 <0.082 <0.088 a a 
PCB 203 <0.14 <0.15 <0.15 <0.17 a a 
PCB 206 <0.11 <0.12 <0.12 <0.13 a a 
PCB 209 <0.14 <0.15 <0.15 <0.17 a a 
PCB 031 0.38 J 0.36 J <0.17 <0.18 a a 
PCB 049 0.30 J 0.22 J <0.17 <0.18 a a 
PCB 060 0.18 J <0.15 <0.15 <0.16 a a 
PCB 095 <0.21 0.38 J <0.24 <0.26 a a 
PCB 105 <0.13 0.46 J <0.15 <0.16 a a 
PCB 118 0.22 J 0.33 J <0.19 <0.21 a a 
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Table 4-3. (continued) WesPac Marine Terminal Sediment PCB Congener  
Concentrations (µg/kg, dry wt).  

PCBs  TR-DU1 TR-DU2  TR-DU3  TR-DU4  
Bay Ambient   

 (SFRWQCB 1998) 
<40% Fines  <100% Fines  

PCB 128 <0.13 <0.15 <0.15 <0.16 a a 
PCB 149 <0.11 0.25 J <0.13 <0.14 a a 
PCB 153 <0.13 0.38 J 0.18 J <0.16 a a 
PCB 158 <0.26 <0.29 <0.29 <0.31 a a 
PCB 170 <0.12 <0.13 <0.13 <0.14 a a 
PCB 174 <0.14 <0.15 <0.15 <0.17 a a 

Total Detected 
PCBs 5.31 J 6.16 2.21 J 0.0 8.6 21.6 (26.4)b 

All results below laboratory method detection limit (MDL) are reported as < the MDL 
a - No reference value has been established for the individual congeners; the Total Detected PCB congener reference 
value (SFRWQCB 1998) is used as a default value. 
b - San Francisco Bay 99th percentile PCB concentration (SFRWQCB 2011). 
J - Analyte was detected at a concentration below the reporting limit and above the laboratory method detection 
limit; the reported value is therefore an estimate.   

   
 
 

Table 4-4. WesPac Marine Terminal Sediment Organotin Concentrations (µg/kg, dry wt).   

Organotins TR-DU1 TR-DU2  TR-DU3  TR-DU4  
Bay Ambient   

 (SFRWQCB 1998)A 
<40% Fines  <100% Fines  

Butyltin  <0.84 <0.93 <0.94 <1.0 a a 
Dibutyltin  <0.84 <0.93 <0.94 <1.0 a a 
Tributyltin  <0.74 8.3 2.3 J 1.6 J a a 

Tetrabutyltin <0.99 <1.1 <1.1 <1.2 a a 
Total Detected 

Organotins 0.0 8.3 2.3 J 1.6 J a a 

All results below laboratory method detection limit (MDL) are reported as < the MDL 
a - no data available. 
J - Analyte was detected at a concentration below the reporting limit and above the laboratory method detection 
limit; the reported value is therefore an estimate 
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Table 4-5. WesPac Marine Terminal Sediment PAH Concentrations (µg/kg, dry wt).  

PAHs  TR-DU1 TR-DU2  TR-DU3  TR-DU4  
Bay Ambient   

 (SFRWQCB 1998) 
<40% Fines  <100% Fines 

Acenaphthene  <1.9 2.8 J 2.8 J <2.3 2.2 31.7 
Acenaphthylene  <1.8 <2.0 <2.0 <2.1 11.3 26.6 

Anthracene  2.1 J 6.0 J 4.2 J 3.9 J 9.3 88 
Benzo(a)anthracene 6.4 J 17 9.8 J 9.6 J 15.9 244 

Benzo(a)pyrene <1.2 14 J 7.4 J 9.1 J 18.1 412 
Benzo(b)fluoranthene 4.0 J 11 J 7.0 J 11 J 32.1 371 

Benzo(e)pyrene 3.4 J 10 J 7.7 J 9.1 J 17.3 294 
Benzo(g,h,i)perylene 2.8 J 7.9 J 7.9 J 7.3 J 22.9 310 
Benzo(k)fluoranthene <2.5 12 J <2.8 8.5 J 29.2 258 

Biphenyl <1.8 <2.0 2.7 J 2.4 J 6.5 12.9 
Chrysene 6.7 J 19 10 J 12 J 19.4 289 

Dibenzo(a,h)anthracene <1.2 <1.4 <1.4 <1.5 3 32.7 
2,6-Dimethylnaphthalene <2.1 <2.4 <2.4 <2.6 5 12.1 

Fluoranthene 20 34 30 27 78.7 514 
Fluorene  1.7 J 4.6 J 4.7 J 4.5 J 4 25.3 

Indeno(1,2,3-c,d)pyrene 2.3 J 6.8 J 5.8 J 6.2 J 19 382 
2-Methylnaphthalene 2.1 J 3.1 J 4.3 J 2.9 J 11.3 26.6 
1-Methylnaphthalene <2.7 <3.0 <3.0 <3.2 6.8 12.1 

1-Methylphenanthrene <2.1 <2.3 <2.3 5.8 J 4.5 31.7 
Naphthalene  3.0 J 3.9 J 6.1 J 4.5 J 8.8 55.8 

Perylene 10 J 20 15 74 24 145 
Phenanthrene  7.4 J 13 J 14 J 14 J 17.8 237 

Pyrene 20 38 28 24 64.6 665 
1,6,7-Trimethylnaphthalene <1.8 <2.0 3.1 J <2.2 3.3 9.8 

Dibenzothiophene  <1.7 <1.9 2.0 J <2.1 -a -a 

Total Detected PAHs 91.9 223.1 172.5 235.8 211 3390 
All results below laboratory method detection limit (MDL) are reported as < the MDL 
a - No reference value has been established for this PAH. 
J - Analyte was detected at a concentration below the reporting limit and above the laboratory method detection 

limit; the reported value is therefore an estimate. 
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Table 4-6. WesPac Marine Terminal Sediment Organochlorine Pesticide  
Concentrations (µg/kg, dry wt).  

Organochlorine 
Pesticides  TR-DU1 TR-DU2  TR-DU3  TR-DU4  

 Bay Ambient   
 (SFRWQCB 1998) 

<40% Fines  <100% Fines 

Aldrin <0.4 <0.44 <0.45 <0.48 0.42 1.1 
alpha-BHC <0.38 <0.42 <0.42 <0.46 - - 
beta-BHC <0.33 <0.36 <0.37 <0.40 - - 
delta-BHC  <0.41 <0.45 <0.46 <0.49 - - 

gamma-BHC (Lindane) <0.29 <0.33 <0.33 <0.35 - - 
Total Detected BHCs 0.0 0.0 0.0 0.0 0.31 0.78 

alpha-Chlordane <0.33 <0.37 <0.37 <0.40 - - 
gamma-Chlordane <0.33 <0.37 <0.37 <0.40 - - 

Chlordane <5.1 <5.7 <5.8 <6.2 0.42 1.1 
Dieldrin <0.29 <0.32 <0.33 <0.35 0.18 0.44 

Endosulfan I <0.46 <0.51 <0.51 <0.55 - - 
Endosulfan II <0.22 <0.25 <0.25 <0.27 - - 

Endosulfan Sulfate <0.34 <0.38 <0.38 <0.41 - - 
Endrin <0.26 <0.29 <0.29 0.33 J 0.31 0.78 

Endrin Aldehyde <0.25 <0.28 <0.28 <0.30 - - 
Heptachlor <0.29 <0.32 <0.32 <0.35 - - 

Heptachlor Epoxide <0.24 <0.26 <0.26 <0.28 - - 
Toxaphene <11 <12 <12 <13 - - 
2,4’-DDD <0.26 <0.29 <0.29 <0.31 see total DDT see total DDT 

4,4’-DDD <0.33 0.72 J <0.37 <0.40 see total DDT see total DDT 

2,4’-DDE <0.23 <0.25 <0.26 <0.28 see total DDT see total DDT 

4,4’-DDE <0.39 0.52 J <0.43 0.61 J see total DDT see total DDT 

2,4’-DDT <0.18 <0.20 <0.20 <0.22 see total DDT see total DDT 

4,4’-DDT <0.42 <0.47 <0.47 <0.51 see total DDT see total DDT 

Total  Detected DDT 0.0 1.24 J 0.0 0.61 J 2.8 7.0 
All results below laboratory method detection limit (MDL) are reported as < the MDL. 
J - Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit; 

the reported value is therefore an estimate. 
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Table 4-7. WesPac Marine Terminal MET Metals Concentrations (mg/kg, dry wt). 

 Metals  TR-DU1 TR-DU2  TR-DU3  TR-DU4  

SFRWQCB Basin Plan Water Quality 
Objectives 

Continuous Conc. 
(4-day avg.) 

Maximum Conc. 
(1-hr avg.) 

Dissolved Arsenic 0.843 1.79 1.07 2.10 36a 69a 
Dissolved Cadmium 0.205 0.0428 0.0332 0.0432 9.3a 42a 
Dissolved Chromium <0.0937 <0.0937 <0.0937 <0.0937 - f - f 

Dissolved Copper 0.235 0.196 0.163 0.251 6.0c 9.4e 
Dissolved Lead <0.0124 <0.0124 <0.0124 <0.0124 8.1a 210a 

Dissolved Mercury <0.005 <0.005 <0.005 <0.005 - f - f 
Total Mercury 0.00167 0.00179 0.00152 0.00171 - f 2.1d 

Dissolved Nickel 2.35 1.85 1.41 3.17 8.2b 74b 
Total Selenium 0.135 0.0171 J <0.0112 0.192 5a 20a 

Dissolved Silver 0.180 0.166 0.172 0.164 - f 1.9a 
Dissolved Zinc 2.37 3.90 3.16 5.21 81a 90a 

TSS 5.2 4.6 6.6 11 - - 
a - California Toxics Rule Criteria (USEPA). 
b - USEPA National Recommended Ambient Water Quality Criteria. 
c - SFRWQCB Basin Plan 2007. 
d - SFRWQCB Basin Plan Amendment 2008. 
e - SFRWQCB Basin Plan Amendment 2009. 
f - no criteria available. 
J - Analyte was detected at a concentration below the reporting limit and above the laboratory method detection limit; the reported value is therefore an estimate. 



WESPAC Energy - Marine Terminal 2011 Sampling and Analysis Report 
 

 

 
Pacific EcoRisk  17 

4.3 Results of the Biological Testing 
 
Three different biological tests were performed for each site composite sample:  

1. a 10-day amphipod survival test with the amphipod Eohaustorius estuarius, 
2. a 10-day juvenile polychaete survival test with the polychaete Neanthes arenaceodentata, 
3. a 96-hr mysid survival test with the mysid shrimp Americamysis bahia.  

 
All tests were performed following appropriate protocols as outlined in the SAP (Olberding 
2011). Test data and summaries of the statistical analyses for the bioassays are provided in 
Appendices D-J. Summaries of test conditions and test acceptability criteria are provided in 
Appendix K. 
 
4.3.1 Benthic Toxicity Testing 
Solid-phase bioassays were conducted with the amphipod E. estuarius and the polychaete N. 
arenaceodentata. A summary of the measured concentrations of total ammonia and total sulfides 
in the sediment porewaters, and summary tables of the total ammonia concentrations measured in 
the test overlying waters are presented in Appendix D. 
 
Positive and negative Control treatments were tested concurrently with the bioassays. The 
positive Control for both benthic species consisted of a 96-hr waterborne reference toxicant test. 
The results of these tests were compared to PER’s in-house reference toxicant test response 
databases to determine whether these test organisms were responding to toxic stress in a typical 
fashion. The negative Control for E. estuarius consisted of the “Home” sediment from which the 
organisms were originally collected. The negative Control for N. arenaceodentata consisted of a 
homogenized mixture of previously collected clean reference site sediments that has been 
maintained at the PER lab.  
 
Site sediments were compared to the concurrent Control sediment test to determine the potential 
impact of whole sediment on benthic organisms at the placement site (i.e. Winter Island or the 
MWP). Comparative guidelines for acceptance were followed as listed below: 

1. If survival is greater in the proposed dredged sediments than in Control sediment, the 
proposed dredged sediments are not acutely toxic to benthic organisms. 

2. If the difference between the survival response in the site sediment and the Control 
sediment is ≤20% for amphipods or ≤10% for polychaetes, the test sediments are not 
acutely toxic to benthic organisms. 

3. If the difference between the survival response in the site sediment and the Control 
sediment is >20% for amphipods or >10% for polychaetes, then the respective survival 
responses must be statistically compared. If a statistically significant reduction in survival 
is observed for the site sediment, then the site sediment is considered to be acutely toxic to 
benthic organisms.  
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4.3.1.1 Sediment Porewater Characterization  
Prior to the initiation of the sediment tests, composited, homogenized sediments were removed 
from refrigerated storage, and each sample was re-homogenized in a large stainless steel bowl. 
Aliquots of the re-homogenized composite sediments were centrifuged at 2,500 g for 15 minutes; 
the resulting supernatant porewaters were carefully collected and analyzed for ammonia (Table 
4-8). 

Table 4-8. Sediment Porewater Initial Water Ammonia Levels.   
Sample ID Total Ammonia (mg/L N) 

TR-DU1-Comp -* 
TR-DU2-Comp 9.92 
TR-DU3-Comp -* 
TR-DU4-Comp 16.8 

* - Insufficient volume of porewater retrieved for measurement. 
 
 
4.3.1.2 Purging of Sediment Porewater Ammonia for the Amphipod and Polychaete Tests  
Due to the measurement of elevated sediment porewater ammonia concentrations in the TR-
DU4-COMP composite samples that exceeded the US ACOE guidelines-recommended threshold 
of 15 mg/L, these sediments were purged of ammonia 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. The sediment 
porewater ammonia data (along with sediment porewater water quality characteristics measured 
at test termination) are presented in Appendix D.  
 
4.3.1.3 Effects of the WesPac Marine Terminal Sediments on Eohaustorius estuarius  
The results of these tests are summarized in Table 4-9. There was 100% survival in the Control 
treatment, indicating an acceptable survival response by the test organisms. There was ≥87% 
survival in each of the WesPac sediments. There was <20% reduction in survival in each of the 
site sediments relative to the Control, indicating that the sediments are not toxic to amphipods.  
 
The test data and summary of statistical analyses for these tests are attached as Appendix E.   
 

Table 4-9. Eohaustorius estuarius Survival in the WesPac Marine Terminal Sediments.  
Sediment Site Mean % Survival 

Control 100 
TR-DU1-Comp 100 
TR-DU2-Comp 94 
TR-DU3-Comp 96 
TR-DU4-Comp 87 
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4.3.1.3.1 Reference Toxicant Toxicity to Eohaustorius estuarius  
The results of this test are presented in Table 4-10. There was 100% survival in the Lab Control 
treatment. The LC50 was 1.7 g/L KCl, which is consistent with PER’s reference toxicant test 
database for this species, 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 F.  

 
Table 4-10. Reference Toxicant Testing: Effects of KCl on Eohaustorius estuarius.   

KCl Treatment (g/L) Mean % Survival 
Lab Control 100 

0.25 100 
0.5 100 
1 100 
2 25* 
4 0* 

LC50 = 1.7 g/L KCl 
Typical Response Range (mean ± 2 SD) = 1.1 – 2.3 g/L KCl 

* The survival response at this treatment was significantly less than the Lab Control response at p < 0.05. 
 
 
4.3.1.4 Effects of the WesPac Marine Terminal Sediments on Neanthes arenaceodentata  
The results of these tests are summarized in Table 4-11. There was 100% survival at the Control 
treatment, indicating an acceptable survival response by the test organisms. There was ≥96% 
survival in each of the WesPac sediments. There was <10% reduction in survival in each of the 
site sediments relative to the Control, indicating that the sediments are not toxic to polychaetes.  
 
The test data and summary of statistical analyses for these tests are attached as Appendix G. 
 

Table 4-11. Neanthes arenaceodentata Survival in the WesPac Marine Terminal Sediments.  
Sediment Site Mean % Survival 

Control 100 
TR-DU1-Comp 98 
TR-DU2-Comp 96 
TR-DU3-Comp 98 
TR-DU4-Comp 96 
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4.3.1.4.1 Reference Toxicant Toxicity to Neanthes arenaceodentata 
The results of this test are presented in Table 4-12. There was 100% survival in the Lab Control 
treatment. The EC50 was 2.8 g/L KCl, which is consistent with PER’s reference toxicant test 
database for this species, 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 H. 

 
Table 4-12. 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 
2 100 
4 0* 

LC50 = 2.8 g/L KCl 
Typical Response Range (mean ± 2 SD) = 0.81 – 2.9 g/L KCl 

* The survival response at this treatment was significantly less than the Lab Control response at p < 0.05. 
 
 
4.3.2 Effects of WesPac Marine Terminal MET on Americamysis bahia  
The results of these tests are summarized below in Table 4-13. There was 97.8% survival at the 
Control treatment, indicating an acceptable survival response by the test organisms. There was 
≥92% survival in each of the MET elutriates, none of which were significantly less than the 
Control, indicating that the MET samples were not toxic to A. bahia. 
 
The test data and summary of statistical analyses for these tests are attached as Appendix I. 
 

Table 4-13. Effects of WesPac Marine Terminal MET elutriates on Americamysis bahia.  
 Test Treatment Mean % Survival 

Lab Control  97.8 
TR-DU1-Comp 100 
TR-DU2-Comp 98 
TR-DU3-Comp 100 
TR-DU4-Comp 92 
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4.3.2.1 Reference Toxicant Toxicity to Americamysis bahia 
The results of this test are summarized in Table 4-14. There was 100% survival in the Lab 
Control treatment; the LC50 was 0.42 g/L KCl, which is consistent with the typical response 
range established by the reference toxicant test database, 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 J. 
 

Table 4-14. Reference Toxicant Testing: Effects of KCl on Americamysis bahia.  
KCl Treatment (g/L) Mean % Survival 

Lab Control 100 
0.125 100 
0.25 92.5 
0.5 32.5* 
1 0* 
2 0* 

LC50 = 0.42 g/L KCl 
Typical Response Range (mean ± 2 SD) 0.34–0.72 g/L KCl 

* The response at this test treatment was significantly less than the Lab Control treatment response at p < 0.05. 
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5. QUALITY CONTROL REVIEW 
 
Any analyses that did not comply with the analytical laboratory QA/QC limits are presented 
below (also, see final analytical reports in Appendices B and C for full case narratives).  
 
5.1 Sediment Conventional and Chemical Analytical QA/QC Summary 
 
The QA/QC review entailed reviewing the contract lab Data Report(s) for sample integrity, 
correct methodology, and compliance with all appropriate Lab QA/QC requirements. The overall 
data quality assessment found that all data were usable.  Appendix B contains the conventional 
and chemical analyses reports, which include contract laboratory QA/QC narratives. 
 
Organochlorine Pesticides (Sediment analysis)– The MS, MSD, and/or RPDs for gamma-
BHC, dieldrin, 4.4’-DDT, endosulfan I, endosulfan sulfate, and endrin aldehyde compounds (by 
EPA 8081A) fell outside the established control limits due to matrix interference. However, 
since the LCS/LCSD recoveries/RPDs were within control limits, no further action was taken. 
 
Organotins (Sediment analysis) –  The tetrabutyltin matrix spike duplicate recovery was above 
the established control limit due to matrix interference. However, since the associated MS, LCS, 
and LCSD recoveries were within control limits, no further action was taken.  
 
5.2 MET Analytical QA/QC Summary 
 
Appendix C contains the MET analyses reports, which include contract laboratory QA/QC 
narratives. 
 
Metals (MET analysis) – The MS, MSD, and/or RPDs recovery for chromium, copper, and lead 
exceeded control limits due to matrix interference. The associated LCS and/or LCSD 
recoveries/RPDs were within control limits and, therefore, no further action was taken. Spike 
recovery and RPD control limits for nickel do not apply resulting from the parameter 
concentration in the sample exceeding the spike concentration by a factor of four or greater. 
 
5.3 Biological Testing Quality Lab Control Summary 
 
The biological testing of the WesPac Marine Terminal sediments incorporated standard QA/QC 
procedures to ensure that the test results were valid. Standard QA/QC procedures included the 
use of negative control treatments, positive control treatments, 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 
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water characteristics were within test acceptability limits at the start of the tests. The overlying 
water in the benthic sediment toxicity tests and the sediment bioaccumulation tests consisted of 
high-quality natural seawater diluted to the test salinity using Type 1 lab water. Sediment 
elutriates were prepared using site water, and high-quality natural seawater diluted to the test 
salinity using Type 1 lab water was used as the dilution medium. 
 
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 K. 
 
Negative Lab Control – 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 
evaluated using positive Lab Controls (reference toxicant testing). The key test concentration-
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. 
 
Concentration Response Relationships  - The concentration-response relationships for the 
sediment elutriate tests and reference toxicant tests were evaluated as per EPA guidelines (EPA-
821-B-00-004), and were determined to be acceptable. 
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6. SUMMARY 
 
The WesPac Marine Terminal sediments were analyzed to determine suitability of the material to 
be dredged for placement at Winter Island or MWP.  
 
All sediment analytical chemistry results were similar to or below Bay ambient concentrations 
and MET metals concentrations were below WQOs (SFRWQCB 1998); toxicity test results 
indicate that the sediments were not toxic. As a result, all of the WesPac sediments would be 
considered suitable for placement at the Winter Island or MWP. These results indicate that the 
sediments would also be suitable for placement at other wetland beneficial reuse sites. Sediments 
will be archived for up to a year should additional site-specific analytical chemistry be required 
for other alternative disposal sites. 
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Analytical Chemistry Laboratory Data Report Submitted by 
CalScience: Results of Sediment Analysis 
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CASE NARRATIVE

Calscience Work Order No.: 11-11-1599
Project ID:  Marine Terminal Dredging Project

Provided below is a narrative of our analytical effort, including any unique features or
anomalies encountered as part of the analysis of the sediment samples.

Sample Condition on Receipt

Four sediment samples (housed in 16-oz glass containers and poly bags) were received
for this project on November 19, 2011.  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 1.5°C.  All samples were
given laboratory identification numbers, logged into the Laboratory Information
Management System (LIMS) and then stored under refrigeration pending sediment
chemistry testing.

Tests Performed

Trace Metals by EPA 6020/7471A
Chlorinated Pesticides by EPA 8081A
PCB Congeners by EPA 8270C SIM
PAHs by EPA 8270C SIM
Total Organic Carbon by EPA 9060A
Organotins by Krone et al.
Total Solids by SM 2540B
Grain Size by ASTM 4464M

Data Summary

The sample results and reporting limits were dry weight corrected.

All samples were homogenized prior to preparation and analysis.

Holding times

All holding times were met unless otherwise noted.

All samples were received outside the EPA Method recommended 14-day holding time
for OC Pesticides, Organotins, PCBs and PAHs, and the 10-day holding time for Total
Solids.  We have been advised by the client that these samples were frozen after
collection (prior to receipt at the laboratory) and remained in that condition until received
by Calscience.  Calscience follows standard industry practice and the Puget Sound
protocol for holding times in sediment samples, which states the holding time may be
extended up to one year if kept frozen after collection.  Therefore, the results have not
been flagged as exceeding the EPA recommended extractions holding time.
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Calscience Work Order No. 11-11-1599
Page 2 of 3

Calibration

Frequency and control criteria for initial and continuing calibration verifications were met.

Reporting Limits

All Method Detection Limits were met.  The 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 at the required frequencies,
and unless otherwise noted, all parameters were within the established control limits.

Matrix Spikes

Matrix spike analyses were performed for each applicable analysis on project sample
TR-DU1-Comp.  All parameters were within the established control limits with the
following exceptions.

The Tetrabutyltin (by Krone et. al.) matrix spike duplicate recovery was above the
established control limit due to matrix interference.  However, since the associated MS,
LCS and LCSD recoveries were in control, the data are released with no further action.

The MS, MSD and/or RPDs for several Chlorinated Pesticide compounds (by EPA
8081A) fell outside the established control limits due to matrix interference.  The results
are flagged with the appropriate qualifiers and are released with no further action since
the LCS/LCSD recoveries are in control.

Surrogates

Surrogate recoveries for all applicable tests and samples were within the established
control limits.

Laboratory Duplicate

A laboratory duplicate was created for this project using Sample TR-DU1-Comp.  The
lab dup was analyzed for the requested analyses and the precision between the two
samples was acceptable.
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Calscience Work Order No. 11-11-1599
Page 3 of 3

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
ME-Marginal Exceedance
RPD- Relative Percent Difference
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Analytical Report

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

EPA 9060AMethod:

Project: Marine Terminal Dredging Project Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

11/03/11 N/A 11/30/11Sediment B1130TOCL2TR-DU1-Comp 11-11-1599-1-A TOC 5
13:0307:50

-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 DFMDL Qual Units

%Carbon, Total Organic 0.064 10.51 0.016

11/02/11 N/A 11/30/11Sediment B1130TOCL2TR-DU2-Comp 11-11-1599-2-A TOC 5
13:0310:00

-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 DFMDL Qual Units

%Carbon, Total Organic 0.071 11.4 0.017

11/02/11 N/A 11/30/11Sediment B1130TOCL2TR-DU3-Comp 11-11-1599-3-A TOC 5
13:0316:45

-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 DFMDL Qual Units

%Carbon, Total Organic 0.072 11.1 0.017

11/02/11 N/A 11/30/11Sediment B1130TOCL2TR-DU4-Comp 11-11-1599-4-A TOC 5
13:0313:10

-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 DFMDL Qual Units

%Carbon, Total Organic 0.078 12.5 0.019

11/03/11 N/A 11/30/11Sediment B1130TOCL2TR-DU1-Comp (LAB DUP) 11-11-1599-9-A TOC 5
13:0307:50

-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 DFMDL Qual Units

%Carbon, Total Organic 0.064 10.49 0.016

N/AN/A 11/30/11Solid B1130TOCL2Method Blank 099-06-013-657 TOC 5
13:03

-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 DFMDL Qual Units

%Carbon, Total Organic 0.050 1ND 0.012

 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

SM 2540 BMethod:

Project: Marine Terminal Dredging Project Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

11/03/11 11/21/11 11/21/11Sediment B1121TSB2TR-DU1-Comp 11-11-1599-1-A N/A
14:0007:50

Result DF Qual UnitsRLParameter

%Solids, Total 0.100 178.0

11/02/11 11/21/11 11/21/11Sediment B1121TSB2TR-DU2-Comp 11-11-1599-2-A N/A
14:0010:00

Result DF Qual UnitsRLParameter

%Solids, Total 0.100 170.1

11/02/11 11/21/11 11/21/11Sediment B1121TSB2TR-DU3-Comp 11-11-1599-3-A N/A
14:0016:45

Result DF Qual UnitsRLParameter

%Solids, Total 0.100 169.4

11/02/11 11/21/11 11/21/11Sediment B1121TSB2TR-DU4-Comp 11-11-1599-4-A N/A
14:0013:10

Result DF Qual UnitsRLParameter

%Solids, Total 0.100 164.5

11/03/11 11/21/11 11/21/11Sediment B1121TSB2TR-DU1-Comp (LAB DUP) 11-11-1599-9-A N/A
14:0007:50

Result DF Qual UnitsRLParameter

%Solids, Total 0.100 178.1

11/21/11N/A 11/21/11Solid B1121TSB2Method Blank 099-05-019-1,775 N/A
14:00

Result DF Qual UnitsRLParameter

%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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: Marine Terminal Dredging Project Page 1 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/03/11 11/22/11 11/30/11Sediment 111122L16TR-DU1-Comp 11-11-1599-1-A GC 51
15:1607:50

-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 1.3 0.40 Endosulfan I 1ND 1.3 0.46
Alpha-BHC 1ND 1.3 0.38 Endosulfan II 1ND 1.3 0.22
Beta-BHC 1ND 1.3 0.33 Endosulfan Sulfate 1ND 1.3 0.34
Delta-BHC 1ND 1.3 0.41 Endrin 1ND 1.3 0.26
Gamma-BHC 1ND 1.3 0.29 Endrin Aldehyde 1ND 1.3 0.25
Chlordane 1ND 13 5.1 Endrin Ketone 1ND 1.3 0.39
Dieldrin 1ND 1.3 0.29 Heptachlor 1ND 1.3 0.29
Trans-nonachlor 1ND 1.3 0.70 Heptachlor Epoxide 1ND 1.3 0.24
2,4'-DDD 1ND 1.3 0.26 Methoxychlor 1ND 1.3 0.21
2,4'-DDE 1ND 1.3 0.23 Toxaphene 1ND 26 11
2,4'-DDT 1ND 1.3 0.18 Alpha Chlordane 1ND 1.3 0.33
4,4'-DDD 1ND 1.3 0.33 Oxychlordane 1ND 1.3 0.38
4,4'-DDE 1ND 1.3 0.39 Gamma Chlordane 1ND 1.3 0.33
4,4'-DDT 1ND 1.3 0.42 Cis-nonachlor 1ND 1.3 0.69

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 110 50-130 Decachlorobiphenyl 72 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: Marine Terminal Dredging Project Page 2 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 11/30/11Sediment 111122L16TR-DU2-Comp 11-11-1599-2-A GC 51
15:3110:00

-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 1.4 0.44 Endosulfan I 1ND 1.4 0.51
Alpha-BHC 1ND 1.4 0.42 Endosulfan II 1ND 1.4 0.25
Beta-BHC 1ND 1.4 0.36 Endosulfan Sulfate 1ND 1.4 0.38
Delta-BHC 1ND 1.4 0.45 Endrin 1ND 1.4 0.29
Gamma-BHC 1ND 1.4 0.33 Endrin Aldehyde 1ND 1.4 0.28
Chlordane 1ND 14 5.7 Endrin Ketone 1ND 1.4 0.43
Dieldrin 1ND 1.4 0.32 Heptachlor 1ND 1.4 0.32
Trans-nonachlor 1ND 1.4 0.78 Heptachlor Epoxide 1ND 1.4 0.26
2,4'-DDD 1ND 1.4 0.29 Methoxychlor 1ND 1.4 0.24
2,4'-DDE 1ND 1.4 0.25 Toxaphene 1ND 29 12
2,4'-DDT 1ND 1.4 0.20 Alpha Chlordane 1ND 1.4 0.37

J4,4'-DDD 10.72 1.4 0.37 Oxychlordane 1ND 1.4 0.43
J4,4'-DDE 10.52 1.4 0.43 Gamma Chlordane 1ND 1.4 0.37

4,4'-DDT 1ND 1.4 0.47 Cis-nonachlor 1ND 1.4 0.77

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 72 50-130 Decachlorobiphenyl 51 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: Marine Terminal Dredging Project Page 3 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 11/30/11Sediment 111122L16TR-DU3-Comp 11-11-1599-3-A GC 51
15:4516:45

-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 1.4 0.45 Endosulfan I 1ND 1.4 0.51
Alpha-BHC 1ND 1.4 0.42 Endosulfan II 1ND 1.4 0.25
Beta-BHC 1ND 1.4 0.37 Endosulfan Sulfate 1ND 1.4 0.38
Delta-BHC 1ND 1.4 0.46 Endrin 1ND 1.4 0.29
Gamma-BHC 1ND 1.4 0.33 Endrin Aldehyde 1ND 1.4 0.28
Chlordane 1ND 14 5.8 Endrin Ketone 1ND 1.4 0.43
Dieldrin 1ND 1.4 0.33 Heptachlor 1ND 1.4 0.32
Trans-nonachlor 1ND 1.4 0.79 Heptachlor Epoxide 1ND 1.4 0.26
2,4'-DDD 1ND 1.4 0.29 Methoxychlor 1ND 1.4 0.24
2,4'-DDE 1ND 1.4 0.26 Toxaphene 1ND 29 12
2,4'-DDT 1ND 1.4 0.20 Alpha Chlordane 1ND 1.4 0.37
4,4'-DDD 1ND 1.4 0.37 Gamma Chlordane 1ND 1.4 0.37
4,4'-DDE 1ND 1.4 0.43 Oxychlordane 1ND 1.4 0.43
4,4'-DDT 1ND 1.4 0.47 Cis-nonachlor 1ND 1.4 0.78

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 65 50-130 Decachlorobiphenyl 51 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: Marine Terminal Dredging Project Page 4 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 11/30/11Sediment 111122L16TR-DU4-Comp 11-11-1599-4-A GC 51
15:5913:10

-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 1.6 0.48 Endosulfan I 1ND 1.6 0.55
Alpha-BHC 1ND 1.6 0.46 Endosulfan II 1ND 1.6 0.27
Beta-BHC 1ND 1.6 0.40 Endosulfan Sulfate 1ND 1.6 0.41
Delta-BHC 1ND 1.6 0.49 JEndrin 10.33 1.6 0.31
Gamma-BHC 1ND 1.6 0.35 Endrin Aldehyde 1ND 1.6 0.30
Chlordane 1ND 16 6.2 Endrin Ketone 1ND 1.6 0.47
Dieldrin 1ND 1.6 0.35 Heptachlor 1ND 1.6 0.35
Trans-nonachlor 1ND 1.6 0.85 Heptachlor Epoxide 1ND 1.6 0.28
2,4'-DDD 1ND 1.6 0.31 Methoxychlor 1ND 1.6 0.26
2,4'-DDE 1ND 1.6 0.28 Toxaphene 1ND 31 13
2,4'-DDT 1ND 1.6 0.22 Alpha Chlordane 1ND 1.6 0.40
4,4'-DDD 1ND 1.6 0.40 Oxychlordane 1ND 1.6 0.47

Z,J4,4'-DDE 10.61 1.6 0.47 Gamma Chlordane 1ND 1.6 0.40
4,4'-DDT 1ND 1.6 0.51 Cis-nonachlor 1ND 1.6 0.83

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 91 50-130 Decachlorobiphenyl 60 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8081AMethod:

Project: Marine Terminal Dredging Project Page 5 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/03/11 11/22/11 11/30/11Sediment 111122L16TR-DU1-Comp (LAB DUP) 11-11-1599-9-A GC 51
16:2807:50

-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 1.3 0.40 Endosulfan I 1ND 1.3 0.46
Alpha-BHC 1ND 1.3 0.38 Endosulfan II 1ND 1.3 0.22
Beta-BHC 1ND 1.3 0.33 Endosulfan Sulfate 1ND 1.3 0.34
Delta-BHC 1ND 1.3 0.41 Endrin 1ND 1.3 0.26
Gamma-BHC 1ND 1.3 0.29 Endrin Aldehyde 1ND 1.3 0.25
Chlordane 1ND 13 5.1 Endrin Ketone 1ND 1.3 0.38
Dieldrin 1ND 1.3 0.29 Heptachlor 1ND 1.3 0.29
Trans-nonachlor 1ND 1.3 0.70 Heptachlor Epoxide 1ND 1.3 0.24
2,4'-DDD 1ND 1.3 0.26 Methoxychlor 1ND 1.3 0.21
2,4'-DDE 1ND 1.3 0.23 Toxaphene 1ND 26 11
2,4'-DDT 1ND 1.3 0.18 Alpha Chlordane 1ND 1.3 0.33
4,4'-DDD 1ND 1.3 0.33 Oxychlordane 1ND 1.3 0.38
4,4'-DDE 1ND 1.3 0.38 Gamma Chlordane 1ND 1.3 0.33
4,4'-DDT 1ND 1.3 0.42 Cis-nonachlor 1ND 1.3 0.69

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 104 50-130 Decachlorobiphenyl 64 50-130

11/22/11N/A 11/30/11Solid 111122L16Method Blank 099-12-858-118 GC 51
11:40

-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
Trans-nonachlor 1ND 1.0 0.55 Heptachlor Epoxide 1ND 1.0 0.18
2,4'-DDD 1ND 1.0 0.20 Methoxychlor 1ND 1.0 0.17
2,4'-DDE 1ND 1.0 0.18 Toxaphene 1ND 20 8.5
2,4'-DDT 1ND 1.0 0.14 Alpha Chlordane 1ND 1.0 0.26
4,4'-DDD 1ND 1.0 0.26 Oxychlordane 1ND 1.0 0.30
4,4'-DDE 1ND 1.0 0.30 Gamma Chlordane 1ND 1.0 0.26
4,4'-DDT 1ND 1.0 0.33 Cis-nonachlor 1ND 1.0 0.54

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2,4,5,6-Tetrachloro-m-Xylene 129 50-130 Decachlorobiphenyl 96 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: Marine Terminal Dredging Project Page 1 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/03/11 11/22/11 12/01/11Sediment 111122L15TR-DU1-Comp 11-11-1599-1-A GC/MS AAA
22:0207:50

-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 1ND 13 1.9 Fluoranthene 120 13 1.4
Acenaphthylene 1ND 13 1.8 JFluorene 11.7 13 1.4

JAnthracene 12.1 13 1.0 JIndeno (1,2,3-c,d) Pyrene 12.3 13 1.7
JBenzo (a) Anthracene 16.4 13 1.4 J2-Methylnaphthalene 12.1 13 1.6

Benzo (a) Pyrene 1ND 13 1.2 1-Methylnaphthalene 1ND 13 2.7
JBenzo (b) Fluoranthene 14.0 13 0.91 1-Methylphenanthrene 1ND 13 2.1
JBenzo (e) Pyrene 13.4 13 1.9 JNaphthalene 13.0 13 2.1
JBenzo (g,h,i) Perylene 12.8 13 1.7 JPerylene 110 13 2.2

Benzo (k) Fluoranthene 1ND 13 2.5 JPhenanthrene 17.4 13 2.8
Biphenyl 1ND 13 1.8 Pyrene 120 13 1.5

JChrysene 16.7 13 1.9 1,6,7-Trimethylnaphthalene 1ND 13 1.8
Dibenz (a,h) Anthracene 1ND 13 1.2 Dibenzothiophene 1ND 13 1.7
2,6-Dimethylnaphthalene 1ND 13 2.1

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 88 14-146 Nitrobenzene-d5 93 18-162
p-Terphenyl-d14 80 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

..

R
et

ur
n 

to
 C

on
te

nt
s

Page 13 of 54



Analytical Report

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: Marine Terminal Dredging Project Page 2 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 12/01/11Sediment 111122L15TR-DU2-Comp 11-11-1599-2-A GC/MS AAA
22:2810:00

-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 12.8 14 2.1 Fluoranthene 134 14 1.6
Acenaphthylene 1ND 14 2.0 JFluorene 14.6 14 1.6

JAnthracene 16.0 14 1.2 JIndeno (1,2,3-c,d) Pyrene 16.8 14 1.9
Benzo (a) Anthracene 117 14 1.5 J2-Methylnaphthalene 13.1 14 1.8

JBenzo (a) Pyrene 114 14 1.4 1-Methylnaphthalene 1ND 14 3.0
JBenzo (b) Fluoranthene 111 14 1.0 1-Methylphenanthrene 1ND 14 2.3
JBenzo (e) Pyrene 110 14 2.1 JNaphthalene 13.9 14 2.3
JBenzo (g,h,i) Perylene 17.9 14 1.9 Perylene 120 14 2.5
JBenzo (k) Fluoranthene 112 14 2.8 JPhenanthrene 113 14 3.1

Biphenyl 1ND 14 2.0 Pyrene 138 14 1.7
Chrysene 119 14 2.2 1,6,7-Trimethylnaphthalene 1ND 14 2.0
Dibenz (a,h) Anthracene 1ND 14 1.4 Dibenzothiophene 1ND 14 1.9
2,6-Dimethylnaphthalene 1ND 14 2.4

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 93 14-146 Nitrobenzene-d5 107 18-162
p-Terphenyl-d14 89 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: Marine Terminal Dredging Project Page 3 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 12/02/11Sediment 111122L15TR-DU3-Comp 11-11-1599-3-A GC/MS AAA
02:5216:45

-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

JAcenaphthene 12.8 14 2.1 Fluoranthene 130 14 1.6
Acenaphthylene 1ND 14 2.0 JFluorene 14.7 14 1.6

JAnthracene 14.2 14 1.2 JIndeno (1,2,3-c,d) Pyrene 15.8 14 1.9
JBenzo (a) Anthracene 19.8 14 1.5 J2-Methylnaphthalene 14.3 14 1.8
JBenzo (a) Pyrene 17.4 14 1.4 1-Methylnaphthalene 1ND 14 3.0
JBenzo (b) Fluoranthene 17.0 14 1.0 1-Methylphenanthrene 1ND 14 2.3
JBenzo (e) Pyrene 17.7 14 2.2 JNaphthalene 16.1 14 2.3
JBenzo (g,h,i) Perylene 17.9 14 1.9 Perylene 115 14 2.5

Benzo (k) Fluoranthene 1ND 14 2.8 JPhenanthrene 114 14 3.1
JBiphenyl 12.7 14 2.0 Pyrene 128 14 1.7
JChrysene 110 14 2.2 J1,6,7-Trimethylnaphthalene 13.1 14 2.0

Dibenz (a,h) Anthracene 1ND 14 1.4 JDibenzothiophene 12.0 14 1.9
2,6-Dimethylnaphthalene 1ND 14 2.4

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 87 14-146 Nitrobenzene-d5 99 18-162
p-Terphenyl-d14 79 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: Marine Terminal Dredging Project Page 4 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 12/02/11Sediment 111122L15TR-DU4-Comp 11-11-1599-4-A GC/MS AAA
20:1313:10

-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 1ND 16 2.3 Fluoranthene 127 16 1.7
Acenaphthylene 1ND 16 2.1 JFluorene 14.5 16 1.7

JAnthracene 13.9 16 1.3 JIndeno (1,2,3-c,d) Pyrene 16.2 16 2.0
JBenzo (a) Anthracene 19.6 16 1.7 J2-Methylnaphthalene 12.9 16 1.9
JBenzo (a) Pyrene 19.1 16 1.5 1-Methylnaphthalene 1ND 16 3.2
JBenzo (b) Fluoranthene 111 16 1.1 J1-Methylphenanthrene 15.8 16 2.5
JBenzo (e) Pyrene 19.1 16 2.3 JNaphthalene 14.5 16 2.5
JBenzo (g,h,i) Perylene 17.3 16 2.0 Perylene 174 16 2.7
JBenzo (k) Fluoranthene 18.5 16 3.0 JPhenanthrene 114 16 3.3
JBiphenyl 12.4 16 2.1 Pyrene 124 16 1.9
JChrysene 112 16 2.3 1,6,7-Trimethylnaphthalene 1ND 16 2.2

Dibenz (a,h) Anthracene 1ND 16 1.5 Dibenzothiophene 1ND 16 2.1
2,6-Dimethylnaphthalene 1ND 16 2.6

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 87 14-146 Nitrobenzene-d5 111 18-162
p-Terphenyl-d14 73 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PAHsMethod:

Project: Marine Terminal Dredging Project Page 5 of 5
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/03/11 11/22/11 12/01/11Sediment 111122L15TR-DU1-Comp (LAB DUP) 11-11-1599-9-A GC/MS AAA
22:5407:50

-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 1ND 13 1.9 Fluoranthene 121 13 1.4
Acenaphthylene 1ND 13 1.8 JFluorene 11.9 13 1.4

JAnthracene 12.3 13 1.0 JIndeno (1,2,3-c,d) Pyrene 12.6 13 1.7
JBenzo (a) Anthracene 17.1 13 1.4 J2-Methylnaphthalene 12.4 13 1.6
JBenzo (a) Pyrene 13.9 13 1.2 1-Methylnaphthalene 1ND 13 2.7
JBenzo (b) Fluoranthene 14.5 13 0.90 1-Methylphenanthrene 1ND 13 2.1
JBenzo (e) Pyrene 13.8 13 1.9 JNaphthalene 13.3 13 2.1
JBenzo (g,h,i) Perylene 13.2 13 1.7 JPerylene 111 13 2.2

Benzo (k) Fluoranthene 1ND 13 2.5 JPhenanthrene 17.8 13 2.8
Biphenyl 1ND 13 1.8 Pyrene 122 13 1.5

JChrysene 17.6 13 1.9 1,6,7-Trimethylnaphthalene 1ND 13 1.8
Dibenz (a,h) Anthracene 1ND 13 1.2 Dibenzothiophene 1ND 13 1.7
2,6-Dimethylnaphthalene 1ND 13 2.1

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 97 14-146 Nitrobenzene-d5 106 18-162
p-Terphenyl-d14 88 34-148

11/22/11N/A 12/01/11Solid 111122L15Method Blank 099-14-437-5 GC/MS AAA
17:12

-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
Acenaphthene 1ND 10 1.5 Fluoranthene 1ND 10 1.1
Acenaphthylene 1ND 10 1.4 Fluorene 1ND 10 1.1
Anthracene 1ND 10 0.82 Indeno (1,2,3-c,d) Pyrene 1ND 10 1.3
Benzo (a) Anthracene 1ND 10 1.1 2-Methylnaphthalene 1ND 10 1.2
Benzo (a) Pyrene 1ND 10 0.96 1-Methylnaphthalene 1ND 10 2.1
Benzo (b) Fluoranthene 1ND 10 0.71 1-Methylphenanthrene 1ND 10 1.6
Benzo (e) Pyrene 1ND 10 1.5 Naphthalene 1ND 10 1.6
Benzo (g,h,i) Perylene 1ND 10 1.3 Perylene 1ND 10 1.7
Benzo (k) Fluoranthene 1ND 10 1.9 Phenanthrene 1ND 10 2.2
Biphenyl 1ND 10 1.4 Pyrene 1ND 10 1.2
Chrysene 1ND 10 1.5 1,6,7-Trimethylnaphthalene 1ND 10 1.4
Dibenz (a,h) Anthracene 1ND 10 0.96 Dibenzothiophene 1ND 10 1.3
2,6-Dimethylnaphthalene 1ND 10 1.7

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 97 14-146 Nitrobenzene-d5 107 18-162
p-Terphenyl-d14 97 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PCB CongenersMethod:

Project: Marine Terminal Dredging Project Page 1 of 6
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/03/11 11/22/11 12/02/11Sediment 111122L14TR-DU1-Comp 11-11-1599-1-A GC/MS HHH
14:0907:50

-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
PCB003 1ND 0.64 0.15 PCB126 1ND 0.64 0.18
PCB008 1ND 0.64 0.11 PCB128 1ND 0.64 0.13

JPCB018 10.57 0.64 0.20 PCB132 1ND 0.64 0.21
JPCB028 10.40 0.64 0.13 PCB138/158 1ND 1.3 0.26
JPCB031 10.38 0.64 0.15 PCB141 1ND 0.64 0.14
JPCB033 10.24 0.64 0.14 PCB149 1ND 0.64 0.11

PCB037 1ND 0.64 0.17 PCB151 1ND 0.64 0.13
JPCB044 10.59 0.64 0.17 PCB153 1ND 0.64 0.13
JPCB049 10.30 0.64 0.15 PCB156 1ND 0.64 0.13
JPCB052 10.54 0.64 0.12 PCB157 1ND 0.64 0.12
JPCB056 10.22 0.64 0.18 PCB167 1ND 0.64 0.13
JPCB060 10.18 0.64 0.14 PCB168 1ND 0.64 0.11
JPCB066 10.45 0.64 0.12 PCB169 1ND 0.64 0.10
JPCB070 10.56 0.64 0.11 PCB170 1ND 0.64 0.12

PCB074 1ND 0.64 0.12 PCB174 1ND 0.64 0.14
PCB077 1ND 0.64 0.12 PCB177 1ND 0.64 0.16
PCB081 1ND 0.64 0.16 PCB180 1ND 0.64 0.078
PCB087 1ND 0.64 0.13 PCB183 1ND 0.64 0.14
PCB095 1ND 0.64 0.21 PCB184 1ND 0.64 0.072
PCB097 1ND 0.64 0.17 PCB187 1ND 0.64 0.13

JPCB099 10.13 0.64 0.11 PCB189 1ND 0.64 0.11
JPCB101 10.27 0.64 0.10 PCB194 1ND 0.64 0.12

PCB105 1ND 0.64 0.13 PCB195 1ND 0.64 0.068
JPCB110 10.26 0.64 0.13 PCB200 1ND 0.64 0.12
JPCB114 10.45 0.64 0.13 PCB201 1ND 0.64 0.073
JPCB118 10.22 0.64 0.17 PCB203 1ND 0.64 0.14

PCB119 1ND 0.64 0.11 PCB206 1ND 0.64 0.11
PCB123 1ND 0.64 0.11 PCB209 1ND 0.64 0.14

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 98 50-125 p-Terphenyl-d14 95 50-125

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501

RL - Reporting Limit , DF - Dilution Factor , Qual - Qualifiers

..

R
et

ur
n 

to
 C

on
te

nt
s

Page 18 of 54



Analytical Report

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PCB CongenersMethod:

Project: Marine Terminal Dredging Project Page 2 of 6
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 12/02/11Sediment 111122L14TR-DU2-Comp 11-11-1599-2-A GC/MS HHH
14:3610:00

-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
PCB003 1ND 0.71 0.17 PCB126 1ND 0.71 0.20

JPCB008 10.13 0.71 0.12 PCB128 1ND 0.71 0.15
JPCB018 10.41 0.71 0.22 PCB132 1ND 0.71 0.24
JPCB028 10.38 0.71 0.14 PCB138/158 1ND 1.4 0.29
JPCB031 10.36 0.71 0.17 PCB141 1ND 0.71 0.16
JPCB033 10.33 0.71 0.15 JPCB149 10.25 0.71 0.13

PCB037 1ND 0.71 0.19 PCB151 1ND 0.71 0.15
JPCB044 10.33 0.71 0.19 JPCB153 10.38 0.71 0.15
JPCB049 10.22 0.71 0.17 PCB156 1ND 0.71 0.14
JPCB052 10.39 0.71 0.14 PCB157 1ND 0.71 0.14

PCB056 1ND 0.71 0.20 PCB167 1ND 0.71 0.14
PCB060 1ND 0.71 0.15 PCB168 1ND 0.71 0.12

JPCB066 10.24 0.71 0.13 PCB169 1ND 0.71 0.12
JPCB070 10.29 0.71 0.12 PCB170 1ND 0.71 0.13

PCB074 1ND 0.71 0.13 PCB174 1ND 0.71 0.15
PCB077 1ND 0.71 0.14 PCB177 1ND 0.71 0.18
PCB081 1ND 0.71 0.17 JPCB180 10.11 0.71 0.087

JPCB087 10.16 0.71 0.14 PCB183 1ND 0.71 0.16
JPCB095 10.38 0.71 0.24 PCB184 1ND 0.71 0.080

PCB097 1ND 0.71 0.19 PCB187 1ND 0.71 0.15
JPCB099 10.15 0.71 0.12 PCB189 1ND 0.71 0.12
JPCB101 10.42 0.71 0.12 PCB194 1ND 0.71 0.14
JPCB105 10.46 0.71 0.15 PCB195 1ND 0.71 0.075
JPCB110 10.44 0.71 0.15 PCB200 1ND 0.71 0.13

PCB114 11.2 0.71 0.14 PCB201 1ND 0.71 0.081
JPCB118 10.33 0.71 0.19 PCB203 1ND 0.71 0.15

PCB119 1ND 0.71 0.12 PCB206 1ND 0.71 0.12
PCB123 1ND 0.71 0.12 PCB209 1ND 0.71 0.15

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 87 50-125 p-Terphenyl-d14 81 50-125

 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PCB CongenersMethod:

Project: Marine Terminal Dredging Project Page 3 of 6
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 12/02/11Sediment 111122L14TR-DU3-Comp 11-11-1599-3-A GC/MS HHH
15:0316:45

-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
PCB003 1ND 0.72 0.17 PCB126 1ND 0.72 0.20
PCB008 1ND 0.72 0.12 PCB128 1ND 0.72 0.15
PCB018 1ND 0.72 0.23 PCB132 1ND 0.72 0.24

JPCB028 10.15 0.72 0.14 PCB138/158 1ND 1.4 0.29
PCB031 1ND 0.72 0.17 PCB141 1ND 0.72 0.16
PCB033 1ND 0.72 0.16 PCB149 1ND 0.72 0.13
PCB037 1ND 0.72 0.19 PCB151 1ND 0.72 0.15

JPCB044 10.30 0.72 0.19 JPCB153 10.18 0.72 0.15
PCB049 1ND 0.72 0.17 PCB156 1ND 0.72 0.14

JPCB052 10.29 0.72 0.14 PCB157 1ND 0.72 0.14
PCB056 1ND 0.72 0.20 PCB167 1ND 0.72 0.14
PCB060 1ND 0.72 0.15 PCB168 1ND 0.72 0.12

JPCB066 10.24 0.72 0.13 PCB169 1ND 0.72 0.12
JPCB070 10.36 0.72 0.12 PCB170 1ND 0.72 0.13

PCB074 1ND 0.72 0.14 PCB174 1ND 0.72 0.15
PCB077 1ND 0.72 0.14 PCB177 1ND 0.72 0.18
PCB081 1ND 0.72 0.18 PCB180 1ND 0.72 0.088
PCB087 1ND 0.72 0.15 PCB183 1ND 0.72 0.16
PCB095 1ND 0.72 0.24 PCB184 1ND 0.72 0.081
PCB097 1ND 0.72 0.20 PCB187 1ND 0.72 0.15

JPCB099 10.12 0.72 0.12 PCB189 1ND 0.72 0.12
JPCB101 10.22 0.72 0.12 PCB194 1ND 0.72 0.14

PCB105 1ND 0.72 0.15 PCB195 1ND 0.72 0.076
JPCB110 10.35 0.72 0.15 PCB200 1ND 0.72 0.13

PCB114 11.0 0.72 0.14 PCB201 1ND 0.72 0.082
PCB118 1ND 0.72 0.19 PCB203 1ND 0.72 0.15
PCB119 1ND 0.72 0.13 PCB206 1ND 0.72 0.12
PCB123 1ND 0.72 0.13 PCB209 1ND 0.72 0.15

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 72 50-125 p-Terphenyl-d14 63 50-125

 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PCB CongenersMethod:

Project: Marine Terminal Dredging Project Page 4 of 6
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 12/05/11Sediment 111122L14TR-DU4-Comp 11-11-1599-4-A GC/MS HHH
13:1313:10

-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
PCB003 1ND 0.78 0.18 PCB126 1ND 0.78 0.21
PCB008 1ND 0.78 0.13 PCB128 1ND 0.78 0.16
PCB018 1ND 0.78 0.24 PCB132 1ND 0.78 0.26
PCB028 1ND 0.78 0.15 PCB138/158 1ND 1.6 0.31
PCB031 1ND 0.78 0.18 PCB141 1ND 0.78 0.17
PCB033 1ND 0.78 0.17 PCB149 1ND 0.78 0.14
PCB037 1ND 0.78 0.20 PCB151 1ND 0.78 0.16
PCB044 1ND 0.78 0.20 PCB153 1ND 0.78 0.16
PCB049 1ND 0.78 0.18 PCB156 1ND 0.78 0.15
PCB052 1ND 0.78 0.15 PCB157 1ND 0.78 0.15
PCB056 1ND 0.78 0.21 PCB167 1ND 0.78 0.15
PCB060 1ND 0.78 0.16 PCB168 1ND 0.78 0.13
PCB066 1ND 0.78 0.14 PCB169 1ND 0.78 0.13
PCB070 1ND 0.78 0.13 PCB170 1ND 0.78 0.14
PCB074 1ND 0.78 0.15 PCB174 1ND 0.78 0.17
PCB077 1ND 0.78 0.15 PCB177 1ND 0.78 0.19
PCB081 1ND 0.78 0.19 PCB180 1ND 0.78 0.095
PCB087 1ND 0.78 0.16 PCB183 1ND 0.78 0.17
PCB095 1ND 0.78 0.26 PCB184 1ND 0.78 0.087
PCB097 1ND 0.78 0.21 PCB187 1ND 0.78 0.16
PCB099 1ND 0.78 0.13 PCB189 1ND 0.78 0.13
PCB101 1ND 0.78 0.13 PCB194 1ND 0.78 0.15
PCB105 1ND 0.78 0.16 PCB195 1ND 0.78 0.082
PCB110 1ND 0.78 0.16 PCB200 1ND 0.78 0.14
PCB114 1ND 0.78 0.15 PCB201 1ND 0.78 0.088
PCB118 1ND 0.78 0.21 PCB203 1ND 0.78 0.17
PCB119 1ND 0.78 0.13 PCB206 1ND 0.78 0.13
PCB123 1ND 0.78 0.14 PCB209 1ND 0.78 0.17

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 64 50-125 p-Terphenyl-d14 55 50-125

 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PCB CongenersMethod:

Project: Marine Terminal Dredging Project Page 5 of 6
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/03/11 11/22/11 12/02/11Sediment 111122L14TR-DU1-Comp (LAB DUP) 11-11-1599-9-A GC/MS HHH
15:3107:50

-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
PCB003 1ND 0.64 0.15 PCB126 1ND 0.64 0.18
PCB008 1ND 0.64 0.11 PCB128 1ND 0.64 0.13

JPCB018 10.34 0.64 0.20 PCB132 1ND 0.64 0.21
JPCB028 10.21 0.64 0.13 PCB138/158 1ND 1.3 0.26
JPCB031 10.23 0.64 0.15 PCB141 1ND 0.64 0.14
JPCB033 10.23 0.64 0.14 PCB149 1ND 0.64 0.11

PCB037 1ND 0.64 0.17 PCB151 1ND 0.64 0.13
JPCB044 10.33 0.64 0.17 PCB153 1ND 0.64 0.13
JPCB049 10.18 0.64 0.15 PCB156 1ND 0.64 0.13
JPCB052 10.42 0.64 0.12 PCB157 1ND 0.64 0.12

PCB056 1ND 0.64 0.18 PCB167 1ND 0.64 0.13
PCB060 1ND 0.64 0.14 PCB168 1ND 0.64 0.11

JPCB066 10.27 0.64 0.12 PCB169 1ND 0.64 0.10
JPCB070 10.30 0.64 0.11 PCB170 1ND 0.64 0.12

PCB074 1ND 0.64 0.12 PCB174 1ND 0.64 0.14
PCB077 1ND 0.64 0.12 PCB177 1ND 0.64 0.16
PCB081 1ND 0.64 0.16 PCB180 1ND 0.64 0.078
PCB087 1ND 0.64 0.13 PCB183 1ND 0.64 0.14
PCB095 1ND 0.64 0.21 PCB184 1ND 0.64 0.072
PCB097 1ND 0.64 0.17 PCB187 1ND 0.64 0.13
PCB099 1ND 0.64 0.11 PCB189 1ND 0.64 0.11

JPCB101 10.16 0.64 0.10 PCB194 1ND 0.64 0.12
PCB105 1ND 0.64 0.13 PCB195 1ND 0.64 0.067

JPCB110 10.18 0.64 0.13 PCB200 1ND 0.64 0.12
JPCB114 10.57 0.64 0.13 PCB201 1ND 0.64 0.073

PCB118 1ND 0.64 0.17 PCB203 1ND 0.64 0.14
PCB119 1ND 0.64 0.11 PCB206 1ND 0.64 0.11
PCB123 1ND 0.64 0.11 PCB209 1ND 0.64 0.14

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 93 50-125 p-Terphenyl-d14 79 50-125

 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3545Preparation:

EPA 8270C SIM PCB CongenersMethod:

Project: Marine Terminal Dredging Project Page 6 of 6
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/22/11N/A 12/01/11Solid 111122L14Method Blank 099-14-341-25 GC/MS HHH
12:23

-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
PCB003 1ND 0.50 0.12 PCB126 1ND 0.50 0.14
PCB008 1ND 0.50 0.085 PCB128 1ND 0.50 0.10
PCB018 1ND 0.50 0.16 PCB132 1ND 0.50 0.17
PCB028 1ND 0.50 0.099 PCB138/158 1ND 1.0 0.20
PCB031 1ND 0.50 0.12 PCB141 1ND 0.50 0.11
PCB033 1ND 0.50 0.11 PCB149 1ND 0.50 0.089
PCB037 1ND 0.50 0.13 PCB151 1ND 0.50 0.10
PCB044 1ND 0.50 0.13 PCB153 1ND 0.50 0.10
PCB049 1ND 0.50 0.12 PCB156 1ND 0.50 0.098
PCB052 1ND 0.50 0.097 PCB157 1ND 0.50 0.096
PCB056 1ND 0.50 0.14 PCB167 1ND 0.50 0.10
PCB060 1ND 0.50 0.11 PCB168 1ND 0.50 0.086
PCB066 1ND 0.50 0.091 PCB169 1ND 0.50 0.082
PCB070 1ND 0.50 0.082 PCB170 1ND 0.50 0.093
PCB074 1ND 0.50 0.094 PCB174 1ND 0.50 0.11
PCB077 1ND 0.50 0.097 PCB177 1ND 0.50 0.12
PCB081 1ND 0.50 0.12 PCB180 1ND 0.50 0.061
PCB087 1ND 0.50 0.10 PCB183 1ND 0.50 0.11
PCB095 1ND 0.50 0.17 PCB184 1ND 0.50 0.056
PCB097 1ND 0.50 0.14 PCB187 1ND 0.50 0.10
PCB099 1ND 0.50 0.085 PCB189 1ND 0.50 0.086
PCB101 1ND 0.50 0.081 PCB194 1ND 0.50 0.096
PCB105 1ND 0.50 0.10 PCB195 1ND 0.50 0.053
PCB110 1ND 0.50 0.10 PCB200 1ND 0.50 0.093
PCB114 1ND 0.50 0.10 PCB201 1ND 0.50 0.057
PCB118 1ND 0.50 0.13 PCB203 1ND 0.50 0.11
PCB119 1ND 0.50 0.087 PCB206 1ND 0.50 0.083
PCB123 1ND 0.50 0.087 PCB209 1ND 0.50 0.11

Surrogates: QualREC (%) Control
Limits

Surrogates: REC (%) Control
Limits

Qual

2-Fluorobiphenyl 100 50-125 p-Terphenyl-d14 94 50-125

 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3550BPreparation:

Organotins by Krone et al.Method:

Project: Marine Terminal Dredging Project Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/03/11 11/22/11 12/05/11Sediment 111122L10TR-DU1-Comp 11-11-1599-1-A GC/MS Y
11:3307:50

-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 1ND 3.8 0.84 Tetrabutyltin 1ND 3.8 0.99
Monobutyltin 1ND 3.8 0.84 Tributyltin 1ND 3.8 0.74

Surrogates: QualREC (%) Control
Limits

Tripentyltin 106 50-130

11/02/11 11/22/11 12/05/11Sediment 111122L10TR-DU2-Comp 11-11-1599-2-A GC/MS Y
12:0710:00

-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 1ND 4.3 0.93 Tetrabutyltin 1ND 4.3 1.1
Monobutyltin 1ND 4.3 0.93 Tributyltin 18.3 4.3 0.82

Surrogates: QualREC (%) Control
Limits

Tripentyltin 106 50-130

11/02/11 11/22/11 12/05/11Sediment 111122L10TR-DU3-Comp 11-11-1599-3-A GC/MS Y
12:4216:45

-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 1ND 4.3 0.94 Tetrabutyltin 1ND 4.3 1.1
Monobutyltin 1ND 4.3 0.94 JTributyltin 12.3 4.3 0.83

Surrogates: QualREC (%) Control
Limits

Tripentyltin 103 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3550BPreparation:

Organotins by Krone et al.Method:

Project: Marine Terminal Dredging Project Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/kgUnits:

Instrument

11/02/11 11/22/11 12/05/11Sediment 111122L10TR-DU4-Comp 11-11-1599-4-A GC/MS Y
13:1613:10

-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 1ND 4.7 1.0 Tetrabutyltin 1ND 4.7 1.2
Monobutyltin 1ND 4.7 1.0 JTributyltin 11.6 4.7 0.89

Surrogates: QualREC (%) Control
Limits

Tripentyltin 98 50-130

11/03/11 11/22/11 12/05/11Sediment 111122L10TR-DU1-Comp (LAB DUP) 11-11-1599-9-A GC/MS Y
13:5007:50

-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 1ND 3.8 0.84 Tetrabutyltin 1ND 3.8 0.99
Monobutyltin 1ND 3.8 0.84 Tributyltin 1ND 3.8 0.74

Surrogates: QualREC (%) Control
Limits

Tripentyltin 99 50-130

11/22/11N/A 12/01/11Solid 111122L10Method Blank 099-07-016-896 GC/MS Y
22:35

-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 0.65 Tetrabutyltin 1ND 3.0 0.77
Monobutyltin 1ND 3.0 0.65 Tributyltin 1ND 3.0 0.58

Surrogates: QualREC (%) Control
Limits

Tripentyltin 126 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3050B / EPA 7471A TotalPreparation:

EPA 6020 / EPA 7471AMethod:

Project: Marine Terminal Dredging Project Page 1 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

11/03/11 11/21/11 11/22/11Sediment 111121L04TR-DU1-Comp 11-11-1599-1-A ICP/MS 04
05:5707:50

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Mercury analysis was performed on 11/23/11 12:34 with batch 111123L02.

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Arsenic 1  4.09 0.128 0.0117 Mercury 10.0280 0.0257
Cadmium 1  0.269 0.128 0.0160 Nickel 152.7 0.128 0.0109
Chromium 131.4 0.128 0.0233 Selenium 1ND 0.128 0.0649
Copper 113.1 0.128 0.0138 JSilver 1  0.0430 0.128 0.0124
Lead 1  4.56 0.128 0.00945 Zinc 147.3 1.28 0.144

11/02/11 11/21/11 11/22/11Sediment 111121L04TR-DU2-Comp 11-11-1599-2-A ICP/MS 04
06:0310:00

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Mercury analysis was performed on 11/23/11 12:37 with batch 111123L02.

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Arsenic 1  4.37 0.143 0.0130 Mercury 10.0543 0.0286
Cadmium 1  0.358 0.143 0.0178 Nickel 153.1 0.143 0.0122
Chromium 136.3 0.143 0.0260 Selenium 1ND 0.143 0.0722
Copper 116.6 0.143 0.0154 JSilver 1  0.0628 0.143 0.0138
Lead 1  6.36 0.143 0.0105 Zinc 158.4 1.43 0.160

11/02/11 11/21/11 11/22/11Sediment 111121L04TR-DU3-Comp 11-11-1599-3-A ICP/MS 04
06:0916:45

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Mercury analysis was performed on 11/23/11 12:39 with batch 111123L02.

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Arsenic 1  4.40 0.144 0.0132 Mercury 10.0349 0.0289
Cadmium 1  0.255 0.144 0.0180 Nickel 151.8 0.144 0.0123
Chromium 134.0 0.144 0.0262 Selenium 1ND 0.144 0.0729
Copper 113.4 0.144 0.0156 JSilver 1  0.0448 0.144 0.0139
Lead 1  5.71 0.144 0.0106 Zinc 152.4 1.44 0.161

 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

Pacific Ecorisk 11/19/11Date Received:
2250 Cordelia Road 11-11-1599Work Order No:
Fairfield, CA 94534-1912 EPA 3050B / EPA 7471A TotalPreparation:

EPA 6020 / EPA 7471AMethod:

Project: Marine Terminal Dredging Project Page 2 of 2
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

mg/kgUnits:

Instrument

11/02/11 11/21/11 11/22/11Sediment 111121L04TR-DU4-Comp 11-11-1599-4-A ICP/MS 04
06:1513:10

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Mercury analysis was performed on 11/23/11 12:41 with batch 111123L02.

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Arsenic 1  6.78 0.155 0.0142 Mercury 1ND 0.0311
Cadmium 1  0.299 0.155 0.0194 Nickel 156.7 0.155 0.0132
Chromium 140.1 0.155 0.0282 Selenium 1ND 0.155 0.0784
Copper 117.9 0.155 0.0167 JSilver 1  0.0427 0.155 0.0150
Lead 1  6.91 0.155 0.0114 Zinc 154.4 1.55 0.174

11/03/11 11/21/11 11/22/11Sediment 111121L04TR-DU1-Comp (LAB DUP) 11-11-1599-9-A ICP/MS 04
06:2107:50

-Results were evaluated to the MDL, concentrations >= to the MDL but < RL, if found, are qualified with a "J" flag.Comment(s):

-Mercury analysis was performed on 11/23/11 12:43 with batch 111123L02.

-Results are reported on a dry weight basis.
Parameter Result RL MDL DF Qual Parameter Result RL MDL DF Qual
Arsenic 1  3.73 0.128 0.0117 Mercury 10.0370 0.0257
Cadmium 1  0.255 0.128 0.0160 Nickel 152.1 0.128 0.0109
Chromium 133.8 0.128 0.0233 Selenium 1ND 0.128 0.0648
Copper 112.8 0.128 0.0138 JSilver 1  0.0371 0.128 0.0124
Lead 1  5.01 0.128 0.00944 Zinc 148.4 1.28 0.143

11/23/11N/A 11/23/11Solid 111123L02Method Blank 099-12-452-251 Mercury
12:19

-Preparation/analysis for Mercury was performed by EPA 7471A.Comment(s):
Parameter Result RL MDL DF Qual
Mercury 1ND 0.0200

11/21/11N/A 11/22/11Solid 111121L04Method Blank 096-10-002-2,137 ICP/MS 04
04:52

-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
Arsenic 1ND 0.100 0.00914 Nickel 1ND 0.100 0.00853
Cadmium 1ND 0.100 0.0125 Selenium 1ND 0.100 0.0506
Chromium 1ND 0.100 0.0182 Silver 1ND 0.100 0.00966
Copper 1ND 0.100 0.0108 Zinc 1ND 1.00 0.112
Lead 1ND 0.100 0.00737

 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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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)

Pacific EcoRisk Date Received: 11/19/11

Work Order No: 11‐11‐1599

Date Analyzed: 11/29/11

Method: ASTM 4464M

Project: Marine Terminal Dredging Project Page 1 of 4

Mean 

Depth Grain Size

ft mm

0.282

Very Very Total

Total Coarse Coarse Medium Fine Fine Silt &

Gravel Sand Sand Sand Sand Sand Silt Clay Clay

0.78 0.87 10.61 26.28 42.55 6.66 10.29 1.94 12.24

Sample ID Description

TR‐DU1‐Comp Medium Sand

Particle Size Distribution, wt by percent
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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)

Pacific EcoRisk Date Received: 11/19/11

Work Order No: 11‐11‐1599

Date Analyzed: 11/29/11

Method: ASTM 4464M

Project: Marine Terminal Dredging Project Page 2 of 4

Mean 

Depth Grain Size

ft mm

0.226

Very Very Total

Total Coarse Coarse Medium Fine Fine Silt &

Gravel Sand Sand Sand Sand Sand Silt Clay Clay

0.00 2.40 5.93 20.90 38.81 10.70 18.38 2.87 21.25

Sample ID Description

TR‐DU2‐Comp Fine Sand

Particle Size Distribution, wt by percent
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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)

Pacific EcoRisk Date Received: 11/19/11

Work Order No: 11‐11‐1599

Date Analyzed: 11/29/11

Method: ASTM 4464M

Project: Marine Terminal Dredging Project Page 3 of 4

Mean 

Depth Grain Size

ft mm

0.274

Very Very Total

Total Coarse Coarse Medium Fine Fine Silt &

Gravel Sand Sand Sand Sand Sand Silt Clay Clay

0.00 3.77 6.95 29.21 34.61 7.68 15.78 2.00 17.78

Sample ID Description

TR‐DU3‐Comp Medium Sand

Particle Size Distribution, wt by percent
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PARTICLE SIZE SUMMARY
(ASTM D422 / D4464M)

Pacific EcoRisk Date Received: 11/19/11

Work Order No: 11‐11‐1599

Date Analyzed: 11/29/11

Method: ASTM 4464M

Project: Marine Terminal Dredging Project Page 4 of 4

Mean 

Depth Grain Size

ft mm

0.268

Very Very Total

Total Coarse Coarse Medium Fine Fine Silt &

Gravel Sand Sand Sand Sand Sand Silt Clay Clay

0.12 2.31 14.99 25.48 16.09 9.84 27.11 4.06 31.17

Sample ID Description

TR‐DU4‐Comp Medium Sand

Particle Size Distribution, wt by percent
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Quality Control - Spike/Spike Duplicate

Work Order No: 11-11-1599

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject

EPA 3050BPreparation:

11/19/11Date Received:

Quality Control Sample ID

TR-DU1-Comp

MS/MSD Batch
Number

111121S04

Matrix

Sediment

Date
Analyzed

11/22/11

Date
Prepared

11/21/11

Instrument

ICP/MS 04

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-20Arsenic 493 80-1209825.00
0-20Cadmium 299 80-12010225.00
0-20Chromium 0101 80-12010125.00
0-20Copper 093 80-1209425.00
0-20Lead 397 80-12010125.00
0-20Nickel 091 80-1209025.00
0-20Selenium 187 80-1208825.00
0-20Silver 3100 80-12010312.50
0-20Zinc 892 80-12011125.00

 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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Quality Control - PDS / PDSD

Work Order No: 11-11-1599

Method: EPA 6020

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject:

EPA 3050BPreparation:

11/19/11Date Received

Quality Control Sample ID

TR-DU1-Comp

PDS / PDSD  Batch
Number

111121S04

Matrix

Sediment

Date Analyzed

11/22/11

Date
Prepared

11/21/11

Instrument

ICP/MS 04

%REC CL QualifiersRPD CLParameter RPDPDS %REC PDSD %RECSPIKE ADDED

0-20Arsenic 096 96 75-12525.00

0-20Cadmium 2101 99 75-12525.00

0-20Chromium 097 97 75-12525.00

0-20Copper 094 93 75-12525.00

0-20Lead 1102 104 75-12525.00

0-20Nickel 092 91 75-12525.00

0-20Selenium 290 91 75-12525.00

0-20Silver 298 96 75-12512.50

0-20Zinc 391 99 75-12525.00

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

R
et

ur
n 

to
 C

on
te

nt
s

Page 33 of 54



Quality Control - Spike/Spike Duplicate

Work Order No: 11-11-1599

Method: EPA 9060A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject

N/APreparation:

11/19/11Date Received:

N/A

Quality Control Sample ID

TR-DU1-Comp

MS/MSD Batch
Number

B1130TOCS2

Matrix

Sediment

Date
Analyzed

11/30/11

Date
PreparedInstrument

TOC 5

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-25Carbon, Total Organic 080 75-125813.0

 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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Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

Marine Terminal Dredging Project

SM 2540 B
N/A

11/19/11
11-11-1599

Quality Control Sample ID
Duplicate Batch

NumberMatrix

11/21/1111/21/11

Instrument

TR-DU1-Comp N/ASediment B1121TSD2

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

Solids, Total 0-1078.0 77.6 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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Quality Control - Spike/Spike Duplicate

Work Order No: 11-11-1599

Method: EPA 7471A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject

EPA 7471A TotalPreparation:

11/19/11Date Received:

Quality Control Sample ID

TR-DU1-Comp

MS/MSD Batch
Number

111123S02

Matrix

Sediment

Date
Analyzed

11/23/11

Date
Prepared

11/23/11

Instrument

Mercury

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-16Mercury 4105 76-1361010.8350

 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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Quality Control - Spike/Spike Duplicate

Work Order No: 11-11-1599

Method: Organotins by Krone et al.

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject

EPA 3550BPreparation:

11/19/11Date Received:

Quality Control Sample ID

TR-DU1-Comp

MS/MSD Batch
Number

111122S10A

Matrix

Sediment

Date
Analyzed

12/02/11

Date
Prepared

11/22/11

Instrument

GC/MS Y

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-20 3Tetrabutyltin 4129 50-130134100.0
0-20Tributyltin 1108 50-130106100.0

 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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Quality Control - Spike/Spike Duplicate

Work Order No: 11-11-1599

Method: EPA 8081A

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject

EPA 3545Preparation:

11/19/11Date Received:

Quality Control Sample ID

TR-DU1-Comp

MS/MSD Batch
Number

111122S16C

Matrix

Sediment

Date
Analyzed

11/30/11

Date
Prepared

11/22/11

Instrument

GC 51

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-25Aldrin 753 50-135575.000
0-25Alpha-BHC 753 50-135575.000
0-25Beta-BHC 651 50-135545.000
0-25Delta-BHC 1651 50-135595.000
0-25 3Gamma-BHC 1249 50-135555.000
0-25 3Dieldrin 1649 50-135575.000
0-254,4'-DDD 1366 50-135755.000
0-254,4'-DDE 1156 50-135625.000
0-25 34,4'-DDT 540 50-135425.000
0-25 3Endosulfan I 1349 50-135565.000
0-25Endosulfan II 1050 50-135555.000
0-25 3Endosulfan Sulfate 949 50-135545.000
0-25Endrin 1052 50-135585.000
0-25 3Endrin Aldehyde 742 50-135455.000
0-25Endrin Ketone 851 50-135555.000
0-25Heptachlor 855 50-135595.000
0-25Heptachlor Epoxide 1150 50-135565.000
0-25 3Methoxychlor 245 50-135445.000
0-25Alpha Chlordane 1351 50-135585.000
0-25Gamma Chlordane 1251 50-135575.000

 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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Quality Control - Spike/Spike Duplicate

Work Order No: 11-11-1599

Method: EPA 8270C SIM PCB Congeners

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject

EPA 3545Preparation:

11/19/11Date Received:

Quality Control Sample ID

TR-DU1-Comp

MS/MSD Batch
Number

111122S14C

Matrix

Sediment

Date
Analyzed

12/02/11

Date
Prepared

11/22/11

Instrument

GC/MS HHH

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-30PCB018 192 50-1259125.00
0-30PCB028 198 50-1259725.00
0-30PCB044 093 50-1259325.00
0-30PCB052 191 50-1259125.00
0-30PCB066 098 50-1259825.00
0-30PCB077 095 50-1259525.00
0-30PCB101 093 50-1259325.00
0-30PCB105 092 50-1259225.00
0-30PCB118 199 50-12510025.00
0-30PCB126 187 50-1258825.00
0-30PCB128 186 50-1258725.00
0-30PCB153 088 50-1258825.00
0-30PCB170 192 50-1259125.00
0-30PCB180 387 50-1259025.00
0-30PCB187 186 50-1258725.00
0-30PCB206 096 50-1259525.00

 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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Quality Control - Spike/Spike Duplicate

Work Order No: 11-11-1599

Method: EPA 8270C SIM PAHs

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

Marine Terminal Dredging ProjectProject

EPA 3545Preparation:

11/19/11Date Received:

Quality Control Sample ID

TR-DU1-Comp

MS/MSD Batch
Number

111122S15A

Matrix

Sediment

Date
Analyzed

11/30/11

Date
Prepared

11/22/11

Instrument

GC/MS AAA

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-20Acenaphthene 393 40-16090100.0
0-20Acenaphthylene 376 40-16078100.0
0-20Anthracene 273 40-16071100.0
0-20Benzo (a) Anthracene 295 40-16093100.0
0-20Benzo (a) Pyrene 278 40-16076100.0
0-20Benzo (b) Fluoranthene 189 40-16089100.0
0-20Benzo (g,h,i) Perylene 382 40-16080100.0
0-20Benzo (k) Fluoranthene 684 40-16079100.0
0-20Chrysene 991 40-16084100.0
0-20Dibenz (a,h) Anthracene 179 40-16079100.0
0-20Fluoranthene 375 40-16073100.0
0-20Fluorene 393 40-16091100.0
0-20Indeno (1,2,3-c,d) Pyrene 186 40-16086100.0
0-202-Methylnaphthalene 294 40-16095100.0
0-201-Methylnaphthalene 199 40-16098100.0
0-20Naphthalene 196 40-16095100.0
0-20Phenanthrene 593 40-16088100.0
0-46Pyrene 278 40-16076100.0

 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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Quality Control - LCS/LCS Duplicate

Method: EPA 6020

11-11-1599

Marine Terminal Dredging Project

EPA 3050BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

11/21/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

ICP/MS 04 111121L04

Date
Prepared

Date
Analyzed

11/22/11

Quality Control Sample ID

096-10-002-2,137

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

100 0-20080-120Arsenic 9925.00
104 0-20080-120Cadmium 10425.00
100 0-20280-120Chromium 9825.00
105 0-20180-120Copper 10525.00
103 0-20080-120Lead 10325.00
103 0-20180-120Nickel 10325.00
99 0-20280-120Selenium 10125.00
102 0-20180-120Silver 10112.50

X130 0-202280-120Zinc 10525.00

 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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Quality Control - LCS/LCS Duplicate

Method: EPA 9060A

11-11-1599

Marine Terminal Dredging Project

N/APreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

TOC 5 B1130TOCL2

Date
Prepared

N/A

Date
Analyzed

11/30/11

Quality Control Sample ID

099-06-013-657

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

87 0-20180-120Carbon, Total Organic 880.60

 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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Quality Control - LCS/LCS Duplicate

Method: EPA 7471A

11-11-1599

Marine Terminal Dredging Project

EPA 7471A TotalPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

11/23/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

Mercury 111123L02

Date
Prepared

Date
Analyzed

11/23/11

Quality Control Sample ID

099-12-452-251

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

97 0-16082-124Mercury 970.8350

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .

RPD - Relative Percent Difference , CL - Control Limit

R
et

ur
n 

to
 C

on
te

nt
s

Page 43 of 54



Quality Control - LCS/LCS Duplicate

Method: Organotins by Krone et al.

11-11-1599

Marine Terminal Dredging Project

EPA 3550BPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

11/22/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS Y 111122L10

Date
Prepared

Date
Analyzed

12/01/11

Quality Control Sample ID

099-07-016-896

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

91 0-20450-130Tetrabutyltin 95100.0
100 0-20550-130Tributyltin 95100.0

 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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Quality Control - LCS/LCS Duplicate

Method: EPA 8081A

11-11-1599

Marine Terminal Dredging Project

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

11/22/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC 51 111122L16

Date
Prepared

Date
Analyzed

11/30/11

Quality Control Sample ID

099-12-858-118

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-25450-135Aldrin 77 36-149745.000
0-25650-135Alpha-BHC 77 36-149725.000
0-25550-135Beta-BHC 76 36-149735.000
0-25650-135Delta-BHC 75 36-149705.000
0-25650-135Gamma-BHC 81 36-149765.000
0-25450-135Dieldrin 79 36-149765.000
0-25350-1354,4'-DDD 84 36-149825.000
0-25450-1354,4'-DDE 82 36-149795.000
0-25050-1354,4'-DDT 86 36-149865.000
0-25350-135Endosulfan I 78 36-149765.000
0-25250-135Endosulfan II 79 36-149775.000
0-25650-135Endosulfan Sulfate 72 36-149685.000
0-25650-135Endrin 77 36-149735.000
0-25550-135Endrin Aldehyde 82 36-149775.000
0-25850-135Endrin Ketone 86 36-149795.000
0-25650-135Heptachlor 81 36-149765.000
0-25550-135Heptachlor Epoxide 81 36-149775.000
0-251050-135Methoxychlor 76 36-149685.000
0-25450-135Alpha Chlordane 77 36-149745.000
0-25450-135Gamma Chlordane 76 36-149735.000

PassLCS ME CL validation result :
1Total number of ME compounds allowed :

0Total number of ME compounds :
20Total 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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Quality Control - LCS/LCS Duplicate

Method: EPA 8270C SIM PCB Congeners

11-11-1599

Marine Terminal Dredging Project

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

11/22/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS HHH 111122L14

Date
Prepared

Date
Analyzed

11/30/11

Quality Control Sample ID

099-14-341-25

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-30150-125PCB018 112 38-13811125.00
0-30050-125PCB028 115 38-13811525.00
0-30150-125PCB044 113 38-13811225.00
0-30150-125PCB052 109 38-13810925.00
0-30050-125PCB066 115 38-13811525.00
0-30250-125PCB077 116 38-13811425.00
0-30150-125PCB101 115 38-13811325.00
0-30250-125PCB105 113 38-13811125.00
0-30150-125PCB118 120 38-13811925.00
0-30150-125PCB126 104 38-13810425.00
0-30150-125PCB128 108 38-13810725.00
0-30150-125PCB153 109 38-13810725.00
0-30150-125PCB170 109 38-13810825.00
0-30150-125PCB180 108 38-13810725.00
0-30250-125PCB187 107 38-13810525.00
0-30150-125PCB206 109 38-13811025.00

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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Quality Control - LCS/LCS Duplicate

Method: EPA 8270C SIM PAHs

11-11-1599

Marine Terminal Dredging Project

EPA 3545Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

11/22/11

Matrix

Solid

Instrument
LCS/LCSD Batch

Number

GC/MS AAA 111122L15

Date
Prepared

Date
Analyzed

12/01/11

Quality Control Sample ID

099-14-437-5

Parameter QualifiersRPD CL%REC CLLCSD %REC ME_CL RPDLCS %RECSPIKE ADDED
0-11148-108Acenaphthene 106 38-118105100.0
0-20140-160Acenaphthylene 102 20-180102100.0
0-20040-160Anthracene 89 20-18089100.0
0-20140-160Benzo (a) Anthracene 105 20-180105100.0
0-20040-160Benzo (a) Pyrene 91 20-18091100.0
0-20140-160Benzo (b) Fluoranthene 108 20-180109100.0
0-20040-160Benzo (g,h,i) Perylene 112 20-180112100.0
0-20240-160Benzo (k) Fluoranthene 107 20-180105100.0
0-20140-160Chrysene 106 20-180106100.0
0-20040-160Dibenz (a,h) Anthracene 118 20-180118100.0
0-20040-160Fluoranthene 107 20-180107100.0
0-20040-160Fluorene 107 20-180106100.0
0-20040-160Indeno (1,2,3-c,d) Pyrene 117 20-180117100.0
0-20040-1602-Methylnaphthalene 100 20-180100100.0
0-20040-1601-Methylnaphthalene 110 20-180110100.0
0-20040-160Naphthalene 105 20-180105100.0
0-20040-160Phenanthrene 101 20-180100100.0
0-16140-160Pyrene 107 20-180106100.0

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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Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

11-11-1599

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

Surrogate recovery below the acceptance limit.6
Surrogate recovery above the acceptance limit.7
Analyte was present in the associated method blank.B
Sample analyzed after holding time expired.BU
Concentration exceeds the calibration range.E
Sample was extracted past end of recommended max. holding time.ET
The chromatographic pattern was inconsistent with the profile of the reference fuel
standard.

HD

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but heavier hydrocarbons were also present (or detected).

HDH

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but lighter hydrocarbons were also present (or detected).

HDL

Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS/LCSD Recovery Percentage is within Marginal Exceedance (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

The sample extract was subjected to Silica Gel treatment prior to analysis.SG
% 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. All QC results are reported on a wet weight basis.

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Analytical Chemistry Laboratory Data Report Submitted by 
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Analytical Report For
Client: Pacific Ecorisk

Client Project Name: WESPAC
Attention: Jeff Cotsifas

2250 Cordelia Road
Fairfield, CA 94534-1912

WORK ORDER NUMBER: 11-12-0512

Danielle Gonsman
Project Manager

12/28/2011

Page 1 of 16

mailto:dgonsman@calscience.com
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Analytical Report

Pacific Ecorisk 12/08/11Date Received:
2250 Cordelia Road 11-12-0512Work Order No:
Fairfield, CA 94534-1912 N/APreparation:

SM 2540 DMethod:

Project: WESPAC Page 1 of 1

Lab Sample
Number

Date/Time
Collected QC Batch IDClient Sample Number Matrix

Date
Prepared

Date/Time
AnalyzedInstrument

12/07/11 12/09/11 12/09/11Sea Water B1209TSSB1TR-DU1-MET 11-12-0512-1-I N/A
14:0012:00

-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 DFMDL Qual Units

mg/LSolids, Total Suspended 1.0 15.2 0.95

12/07/11 12/09/11 12/09/11Sea Water B1209TSSB1TR-DU2-MET 11-12-0512-2-E N/A
14:0012:01

-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 DFMDL Qual Units

mg/LSolids, Total Suspended 1.0 14.6 0.95

12/07/11 12/09/11 12/09/11Sea Water B1209TSSB1TR-DU3-MET 11-12-0512-3-E N/A
14:0012:02

-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 DFMDL Qual Units

mg/LSolids, Total Suspended 1.0 16.6 0.95

12/07/11 12/09/11 12/09/11Sea Water B1209TSSB1TR-DU4-MET 11-12-0512-4-E N/A
14:0012:03

-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 DFMDL Qual Units

mg/LSolids, Total Suspended 1.0 111 0.95

12/07/11 12/09/11 12/09/11Sea Water B1209TSSB1TR-DU1-MET-LAB DUP 11-12-0512-5-J N/A
14:0012:00

-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 DFMDL Qual Units

mg/LSolids, Total Suspended 1.0 15.7 0.95

12/09/11N/A 12/09/11Aqueous B1209TSSB1Method Blank 099-09-010-5,304 N/A
14:00

-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 DFMDL Qual Units

mg/LSolids, Total Suspended 1.0 1ND 0.95

 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

Pacific Ecorisk 12/08/11Date Received:
2250 Cordelia Road 11-12-0512Work Order No:
Fairfield, CA 94534-1912 EPA 3005A Filt.Preparation:

EPA 1640Method:

Project: WESPAC Page 1 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/LUnits:

Instrument

12/07/11 12/12/11 12/13/11Sea Water 111212L07FTR-DU1-MET 11-12-0512-1-F ICP/MS 03
21:1512:00

-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
Arsenic 10.843 0.0300 0.0133 BNickel 12.35 0.0500 0.00736

BCadmium 10.205 0.0300 0.00650 Silver 10.180 0.0500 0.00655
Chromium 1ND 0.200 0.0937 Zinc 12.37 1.00 0.0708
Copper 10.235 0.0300 0.00883 Lead 1ND 0.0300 0.0124

12/07/11 12/12/11 12/13/11Sea Water 111212L07FTR-DU2-MET 11-12-0512-2-C ICP/MS 03
21:3812:01

-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
Arsenic 11.79 0.0300 0.0133 BNickel 11.85 0.0500 0.00736

BCadmium 10.0428 0.0300 0.00650 Silver 10.166 0.0500 0.00655
Chromium 1ND 0.200 0.0937 Zinc 13.90 1.00 0.0708
Copper 10.196 0.0300 0.00883 Lead 1ND 0.0300 0.0124

12/07/11 12/12/11 12/13/11Sea Water 111212L07FTR-DU3-MET 11-12-0512-3-C ICP/MS 03
21:4912:02

-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
Arsenic 11.07 0.0300 0.0133 BNickel 11.41 0.0500 0.00736

BCadmium 10.0332 0.0300 0.00650 Silver 10.172 0.0500 0.00655
Chromium 1ND 0.200 0.0937 Zinc 13.16 1.00 0.0708
Copper 10.163 0.0300 0.00883 Lead 1ND 0.0300 0.0124

12/07/11 12/12/11 12/13/11Sea Water 111212L07FTR-DU4-MET 11-12-0512-4-C ICP/MS 03
22:4712:03

-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
Arsenic 12.10 0.0300 0.0133 BNickel 13.17 0.0500 0.00736

BCadmium 10.0432 0.0300 0.00650 Silver 10.164 0.0500 0.00655
Chromium 1ND 0.200 0.0937 Zinc 15.21 1.00 0.0708
Copper 10.251 0.0300 0.00883 Lead 1ND 0.0300 0.0124

 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

Pacific Ecorisk 12/08/11Date Received:
2250 Cordelia Road 11-12-0512Work Order No:
Fairfield, CA 94534-1912 EPA 3005A Filt.Preparation:

EPA 1640Method:

Project: WESPAC Page 2 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/LUnits:

Instrument

12/07/11 12/12/11 12/13/11Sea Water 111212L07FTR-DU1-MET-LAB DUP 11-12-0512-5-F ICP/MS 03
21:2712:00

-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
Arsenic 10.800 0.0300 0.0133 BNickel 12.41 0.0500 0.00736

BCadmium 10.210 0.0300 0.00650 Silver 10.184 0.0500 0.00655
Chromium 1ND 0.200 0.0937 Zinc 12.48 1.00 0.0708
Copper 10.239 0.0300 0.00883 Lead 1ND 0.0300 0.0124

12/12/11N/A 12/12/11Aqueous 111212L07FMethod Blank 099-13-067-129 ICP/MS 03
20:22

-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
Arsenic 1ND 0.0300 0.0133 JNickel 10.0134 0.0500 0.00736

JCadmium 10.00947 0.0300 0.00650 Selenium 1ND 0.0500 0.0112
Chromium 1ND 0.200 0.0937 Silver 1ND 0.0500 0.00655
Copper 1ND 0.0300 0.00883 Zinc 1ND 1.00 0.0708
Lead 1ND 0.0300 0.0124

 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

Pacific Ecorisk 12/08/11Date Received:
2250 Cordelia Road 11-12-0512Work Order No:
Fairfield, CA 94534-1912 EPA 3005A TotalPreparation:

EPA 1640Method:

Project: WESPAC Page 3 of 3
Lab Sample

Number
Date/Time
Collected

Date
Prepared

Date/Time
Analyzed QC Batch IDClient Sample Number Matrix

ug/LUnits:

Instrument

12/07/11 12/12/11 12/12/11Sea Water 111212L07TR-DU1-MET 11-12-0512-1-H ICP/MS 03
15:1412:00

-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
Selenium 10.135 0.0500 0.0112

12/07/11 12/12/11 12/12/11Sea Water 111212L07TR-DU2-MET 11-12-0512-2-D ICP/MS 03
15:2512:01

-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

JSelenium 10.0171 0.0500 0.0112

12/07/11 12/12/11 12/12/11Sea Water 111212L07TR-DU3-MET 11-12-0512-3-D ICP/MS 03
15:3112:02

-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
Selenium 1ND 0.0500 0.0112

12/07/11 12/12/11 12/12/11Sea Water 111212L07TR-DU4-MET 11-12-0512-4-D ICP/MS 03
15:3712:03

-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
Selenium 10.192 0.0500 0.0112

12/07/11 12/12/11 12/12/11Sea Water 111212L07TR-DU1-MET-LAB DUP 11-12-0512-5-H ICP/MS 03
15:2012:00

-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
Selenium 10.112 0.0500 0.0112

12/12/11N/A 12/12/11Aqueous 111212L07Method Blank 099-13-067-128 ICP/MS 03
20:10

-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
Arsenic 1ND 0.0300 0.0133 JNickel 10.0102 0.0500 0.00736

JCadmium 10.00929 0.0300 0.00650 Selenium 1ND 0.0500 0.0112
JChromium 10.172 0.200 0.0937 Silver 1ND 0.0500 0.00655

Copper 1ND 0.0300 0.00883 Zinc 1ND 1.00 0.0708
Lead 1ND 0.0300 0.0124

 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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Method: EPA1631 - Mercury
Matrix: Water/Aqueous

CLIENT: Pacific Ecorisk   
PROJECT: WESPAC

Sample ID Mercury (Total) Dilution Date Date
(ug/L) Factor Extracted Analyzed

TR-DU1-MET 0.00167 1 12/14/11 12/14/11
TR-DU2-MET 0.00179 1 12/14/11 12/14/11
TR-DU3-MET 0.00152 1 12/14/11 12/14/11
TR-DU4-MET 0.00171 1 12/14/11 12/14/11
TR-DU1-MET-LAB DUP 0.00197 1 12/14/11 12/14/11
Method Blank ND 1 12/14/11 12/14/11

Reporting Limit: 0.0005  
Quality Assurance and Control Information

Matrix Sample Spike ID: TR-DU1-MET   
Batch ID: Spike LCS LCS LCS MS MSD RPD
111214L01 Conc. Result Rec Control Rec Rec Control RPD Control

ppm ppm (%) Limits (%) (%) Limits (%) Limits

Mercury 0.0200 0.0208 104 50-130 88 90 50-130 2 0-14

Laboratory Notes

LABORATORY ID:   11-12-0512

Results

Key:   Rec=Recovery,  ND=Not Detected at the reporting level
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Method: EPA1631 - Mercury
Matrix: Water/Aqueous

CLIENT: Pacific Ecorisk   
PROJECT: WESPAC

Sample ID Mercury (Filtered) Dilution Date Date
(ug/L) Factor Extracted Analyzed

TR-DU1-MET ND 1 12/14/11 12/14/11
TR-DU2-MET ND 1 12/14/11 12/14/11
TR-DU3-MET ND 1 12/14/11 12/14/11
TR-DU4-MET ND 1 12/14/11 12/14/11
TR-DU1-MET-LAB DUP ND 1 12/14/11 12/14/11
Method Blank ND 1 12/14/11 12/14/11

Reporting Limit: 0.0005  
Laboratory Notes

LABORATORY ID:   11-12-0512

Results

Key:   Rec=Recovery,  ND=Not Detected at the reporting level
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Quality Control - Spike/Spike Duplicate

Work Order No: 11-12-0512

Method: EPA 1640

2250 Cordelia Road
Fairfield, CA 94534-1912

Pacific Ecorisk

WESPACProject

EPA 3005A Filt.Preparation:

12/08/11Date Received:

Quality Control Sample ID

TR-DU1-MET

MS/MSD Batch
Number

111212S07

Matrix

Sea Water

Date
Analyzed

12/13/11

Date
Prepared

12/12/11

Instrument

ICP/MS 03

MS %REC MSD %REC %REC CL QualifiersRPD CLParameter RPDSPIKE ADDED

0-20Arsenic 0106 50-1501070.5000
0-20Cadmium 088 50-150880.5000
0-20 3Chromium 1042 50-150475.000
0-20 3Copper 434 50-150370.5000
0-20 3,4Lead 3329 50-150200.5000
0-20 QNickel 4X4X 50-1504X0.5000
0-20Selenium 175 50-150760.5000
0-20Silver 254 50-150560.2500
0-20Zinc 1288 50-150735.000

 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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Quality Control - Duplicate

Work Order No:

Method:

Project:

Preparation:

Date Received:Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

WESPAC

SM 2540 D
N/A

12/08/11
11-12-0512

Quality Control Sample ID
Duplicate Batch

NumberMatrix

12/09/1112/09/11

Instrument

TR-DU1-MET N/ASea Water B1209TSSD1

Date
Prepared:

Date
Analyzed:

QualifiersRPD CLParameter RPDSample Conc DUP Conc

Solids, Total Suspended 0-105.2 5.4 4

 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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Quality Control - LCS/LCS Duplicate

Method: EPA 1640

11-12-0512

WESPAC

EPA 3005A TotalPreparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

12/12/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

ICP/MS 03 111212L07

Date
Prepared

Date
Analyzed

12/12/11

Quality Control Sample ID

099-13-067-128

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

90 0-20770-130Arsenic 960.5000
92 0-20670-130Cadmium 870.5000
116 0-20570-130Chromium 1105.000
92 0-20670-130Copper 870.5000
107 0-20570-130Lead 1020.5000
92 0-20670-130Nickel 860.5000
80 0-20470-130Selenium 830.5000
95 0-20270-130Silver 930.2500
100 0-20570-130Zinc 955.000

 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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Quality Control - LCS/LCS Duplicate

Method: EPA 1640

11-12-0512

WESPAC

EPA 3005A Filt.Preparation:
Work Order No:
Date Received:

Project:

Pacific Ecorisk
2250 Cordelia Road
Fairfield, CA 94534-1912

N/A

12/12/11

Matrix

Aqueous

Instrument
LCS/LCSD Batch

Number

ICP/MS 03 111212L07F

Date
Prepared

Date
Analyzed

12/12/11

Quality Control Sample ID

099-13-067-129

Parameter QualifiersRPD CLRPD%REC CLLCS %REC LCSD %RECSPIKE ADDED

90 0-20770-130Arsenic 960.5000
92 0-20670-130Cadmium 870.5000
116 0-20570-130Chromium 1105.000
92 0-20670-130Copper 870.5000
107 0-20570-130Lead 1020.5000
92 0-20670-130Nickel 860.5000
80 0-20470-130Selenium 830.5000
95 0-20270-130Silver 930.2500
100 0-20570-130Zinc 955.000

 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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Glossary of Terms and Qualifiers

Work Order Number:

Qualifier Definition

11-12-0512

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

Surrogate recovery below the acceptance limit.6
Surrogate recovery above the acceptance limit.7
Analyte was present in the associated method blank.B
Sample analyzed after holding time expired.BU
Concentration exceeds the calibration range.E
Sample was extracted past end of recommended max. holding time.ET
The chromatographic pattern was inconsistent with the profile of the reference fuel
standard.

HD

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but heavier hydrocarbons were also present (or detected).

HDH

The sample chromatographic pattern for TPH matches the chromatographic pattern of
the specified standard but lighter hydrocarbons were also present (or detected).

HDL

Analyte was detected at a concentration below the reporting limit and above the
laboratory method detection limit.  Reported value is estimated.

J

LCS/LCSD Recovery Percentage is within Marginal Exceedance (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

The sample extract was subjected to Silica Gel treatment prior to analysis.SG
% 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. All QC results are reported on a wet weight basis.
MPN - Most Probable Number

 7440 Lincoln Way, Garden Grove, CA 92841-1427       TEL:(714) 895-5494        FAX: (714) 894-7501. .
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Appendix D 
 

Ammonia and Sulfide Analyses Performed in Support of 
Bioassay Testing 
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Pacific EcoRisk D - 1 

Table D-1. Sediment Porewater Initial Water Quality Characteristics for  
Eohaustorius estuarius Toxicity Tests. 

Sample ID pH Salinity 
(ppt) 

Total Ammonia 
(mg/L N) 

Total Sulfide 
(mg/L) 

Lab Control 7.73 20.8 <1.00 0.118 
TR-DU1-Comp 7.45 16.9 2.24 0.449 
TR-DU2-Comp 7.25 15.2 6.71 0.081 
TR-DU3-Comp 7.24 16.5 5.52 0.063 
TR-DU4-Comp 7.12 14.2 15.7 0.032 

 
 

Table D-2. Sediment Porewater Final Water Quality Characteristics for  
Eohaustorius estuarius Toxicity Tests. 

Sample ID pH Salinity 
(ppt) 

Total Ammonia 
(mg/L N) 

Total Sulfide 
(mg/L) 

Lab Control 7.49 20.8 <1.00 0.020 
TR-DU1-Comp 7.44 19.1 1.20 0.474 
TR-DU2-Comp 7.29 19.0 2.36 0.189 
TR-DU3-Comp 7.18 18.4 3.92 0.208 
TR-DU4-Comp 7.12 17.8 11.7 0.045 

 
 

Table D-3. Sediment Overlying Water Total Ammonia Levels for  
Eohaustorius estuarius Tests. 

Sample ID 
Total Ammonia (mg/L N) 

Test Initiation Test Termination 
Lab Control <1.00 <1.00 

TR-DU1-Comp <1.00 <1.00 
TR-DU2-Comp 1.59 3.10 
TR-DU3-Comp <1.00 1.45 
TR-DU4-Comp 3.44 5.65 
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Pacific EcoRisk D - 2 

Table D-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 7.04 29.9 1.06 0.036 
TR-DU1-Comp 7.31 24.6 2.71 0.449 
TR-DU2-Comp 7.03 25.0 8.55 0.048 
TR-DU3-Comp 7.50 20.4 6.30 0.063 
TR-DU4-Comp 7.17 20.7 17.8 0.032 

 
 

Table D-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 6.89 31.4 <1.00 0.060 
TR-DU1-Comp 6.79 28.4 1.51 0.124 
TR-DU2-Comp 7.57 32.1 6.49 0.124 
TR-DU3-Comp 7.11 27.6 2.42 0.190 
TR-DU4-Comp 7.28 27.8 8.72 0.379 

 
 

Table D-6. Sediment Overlying Water Total Ammonia Levels for  
Neanthes arenacoedentata Tests. 

Sample ID 
Total Ammonia (mg/L N) 

Test Initiation Test Termination 
Lab Control <1.00 <1.00 

TR-DU1-Comp <1.00 2.42 
TR-DU2-Comp 1.77 <1.00 
TR-DU3-Comp <1.00 1.09 
TR-DU4-Comp <1.00 2.36 

 
 



WESPAC Energy - Marine Terminal 2011 Sampling and Analysis Report 
 

 

 
Pacific EcoRisk    

 
 
 
 
 
 
 
 
 
 
 

Appendix E 
 

Test Data and Summary of Statistics for the Evaluation of 
the Toxicity of the WesPac Marine Terminal Sediments to 

the Amphipod, Eohaustorius estuarius 
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Appendix F 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation  

of the Amphipod, Eohaustorius estuarius 
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Appendix G 
 

Test Data and Summary of Statistics for the Evaluation of 
the Toxicity of the WesPac Marine Terminal Sediments to 

the Polychaete, Neanthes arenaceodentata 
  



 























WESPAC Energy - Marine Terminal 2011 Sampling and Analysis Report 
 

 

 
Pacific EcoRisk    

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix H 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation  

of the Polychaete, Neanthes arenaceodentata 
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Appendix I 
 

Test Data and Summary of Statistics for the Evaluation of 
the Toxicity of the Modified Elutriate Test (MET) Sediment 

Elutriates to Mysids (Americamysis bahia)  
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Appendix J 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation  

of the Mysid, Americamysis bahia 
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Appendix K 
 

Bioassay Standard Test Conditions 
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Pacific EcoRisk   K - 1    

 
Summary of Test Conditions and Acceptability Criteria for the Amphipod  

(Eohaustorius estuarius) 10-Day Sediment Toxicity Test 
1.  Test type Static non-renewal 
2.  Test duration 10 d 
3.  Temperature 15 ± 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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Pacific EcoRisk   K - 2    

 
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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Pacific EcoRisk   K - 3    

 
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.  1Elutriate 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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