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Introduction

This report is part of a baseline fish tissue study at the Portland Harbor Superfund Site (Portland

Harbor Site). The U.S. Environmental Protection Agency (EPA) conducted this study as part of

the Portland Harbor Remedial Investigation and Feasibility Study (RI/FS) and in conformance

with the National Contingency Plan. The City of Portland provided assistance at the EPA’s

request.

This study adds to the body of information that will be used to establish baseline concentrations

of polychlorinated biphenyls (PCB) in smallmouth bass tissue. The EPA will use the updated

baseline data as a point of comparison to future contaminant concentrations measured in

smallmouth bass during and following remedy implementation. The area being investigated is

referred to as the Portland Harbor Study Area (study area).

This report summarizes sample receipt, analysis, and results of fish tissue samples collected

during the baseline fish tissue study. The samples were collected in accordance with a

sampling and analysis plan (SAP) prepared for the EPA by GSI Water Solutions, Inc. (GSI)

(GSI, 2011), and as documented in the Field Sampling Report (GSI, 2012).

The report includes three main sections. The first section discusses the receipt of samples by

the EPA, subsequent sample processing, and sample shipment (to and from the analytical

laboratories). The second section discusses the analysis of samples at each laboratory and

provides a summary of data validation results. The final section discusses the sample results,

including a discussion of data reduction steps used to calculate summed totals to be used in the

RI/FS and risk assessments (RA). Tables of results and the data validation report are attached

to this report.

This report was prepared by Tetra Tech under EPA contract number EP-W-07-078. Tetra Tech

was responsible for subcontracting laboratory analysis to Pace Analytical Laboratories (Pace),

preparing the data for database entry, and preparing this report.

Sample Delivery, Receipt, Processing, and Analysis

As described in the Field Sampling Report, smallmouth bass were collected at 68 “Target”

sampling locations and 14 “Lifecycle” sampling locations. The Target samples were generally

within the 225- to 335-millimeter (approximately 9- to 14-inch) size range specified in the SAP

while the Lifecycle samples ranged in size from 197 to 455 millimeters. The Target samples

were collected by GSI and shipped to KAP Technologies Inc. (KAP), laboratory in Woodlands,

Texas, on September 19 and October 11, 2011. The Lifecycle samples were shipped to the

U.S. Army Corps of Engineers (USACE) Engineer Research and Development Center in

Vicksburg, Mississippi, on October 11, 2011. Table 1 identifies the samples as either Target or

Lifecycle and indicates their respective shipment batch. Figure 1 shows the locations of the

samples collected. More detailed location maps are included in the Field Sampling Report

prepared by GSI.
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The initial shipment of Target samples, 50 in all, was incorrectly processed by KAP. The

samples should have been homogenized as whole body samples and divided into two separate

aliquots. One aliquot was intended for analysis of semivolatile organic compounds (SVOC),

polycyclic aromatic hydrocarbons (PAH), and organochlorine pesticides by KAP, and the other

aliquot was to be shipped to Pace in Minneapolis, Minnesota, for analysis of PCB congeners

and lipid content.

Instead of following contract specifications, KAP prepared skinless fillets and discarded the skin

and carcass portions. Upon discovery of this mishap, the EPA determined that the best course

of action and use of resources was to refrain from analyzing the skinless fillet samples and

instead analyze skin-on fillet and carcass separately from each of the 18 unprocessed Target

samples held at KAP and the 14 Lifecycle samples held at the USACE Vicksburg facility. All

samples were shipped to the EPA’s Manchester Environmental Laboratory (MEL) in Port

Orchard, Washington. These 32 samples were then processed as fillet (skin on) and carcass

portions which were weighed, homogenized, and shipped to Pace for analysis of PCB

congeners and lipid content. Fillet removal was conducted in accordance with the procedure

described in Appendix C of the Portland Harbor RI/FS Round 3B Field Sampling Plan for Fish

and Invertebrate Tissue and Collocated Surface Sediment (Integral, 2007). The skin and belly

flap were included in the fillet sample. Because of budget restrictions, modifications to the

processing scheme, and termination of the KAP contract, the EPA decided to forego the

analysis of SVOC, PAH, and organochlorine pesticides. Table 1 summarizes the samples

collected, and identifies which samples were not analyzed as a result of the processing error.

The chains of custody and MEL sample processing forms are included in Appendices A and B

to this report.

Pace analyzed each sample for the following analyte groups:

 PCB following SOW SOM01.2 and EPA Method 1668C

 Lipids following SOW SOM01.2 and EPA Method 1668C

Following analysis and data validation, the remaining sample material was returned from KAP

and Pace to MEL for long-term archival.

Data Validation

The EPA Region 10 quality assurance (QA) staff validated the data following Guidance on

Environmental Data Verification and Validation (EPA, 2002), EPA Contract Laboratory Program

(CLP) National Functional Guidelines for Organic Data Review (EPA, 2008), and EPA Region

10 Standard Operating Procedure (SOP) for the Validation of Method 1668 Toxic, Dioxin-like

PCB Data (EPA, 1995). A Stage 4 data validation was conducted on all analytical data (EPA,

2012).

Table 2 summarizes the results of the data validation (see tables attached to this report). The

data validation report is included in Appendix C to this report.
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The EPA made few data qualifications during the data validation process. Qualifications were

made for method and proof blank contamination, chromatographic interferences, and

chromatographic peak saturation.

Data validation included an assessment of blank samples, including four rinsate blank samples

collected during sample homogenization. Several analytes were qualified as estimated or non-

detect based on trace laboratory blank contamination. The rinsate blank samples were

analyzed for PCB congeners, and the results were compared with associated samples.

Although a few congeners were detected at trace levels, the EPA did not qualify any samples

based on rinsate blank contamination because no detected sample results were detected at

concentrations within 5 times higher than the value in the associated rinsate blank (EPA, 2012).

Sample Results

In addition to the raw results, the SAP (GSI, 2011) specifies two sets of rules for summing data

and retaining or modifying qualifiers and reducing the data to a single value per sample and

summation group. The two sets of rules include one for use in the RI and another for use in the

RA and background data sets, in accordance with the Portland Harbor RI/FS guidelines

(Kennedy/Jenks, 2004).

Summation rules for the RI data set are as follows:

 For samples with at least one detected result for the summed analytes included in the
total:

o Detected concentrations are included in the calculated total.
o Non-detected concentrations are not included in the calculated total (i.e., treated

as zero).
 For samples with no detected results:

o The highest detection limit is used for the summation. The calculated total result
is indicated with a “U” to indicate it was not detected.

Summation rules for the RA and background data sets are as follows:

 For samples with at least one detected result for the summed analytes included in the
total:

o All detected concentrations are included in the calculated total.
o All non-detected results for analytes, if they were detected at least once in the

RA data set within the study area for a given medium (in this case, fish tissue),
are included in the calculated total at one-half the detection limit.

o All non-detected results for analytes, if they were not detected in any sample
within the RA data set within the study area for a given medium, are not included
in the calculated total (i.e., treated as zero).

 For samples with no detected results, where some of the summation analytes are
determined to be present within the study area:

o The highest detection limit for analytes present within the study area is used for
the summation. The calculated total result is indicated with a “U” to indicate it
was not detected.
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Data qualifiers were carried through the summation procedure. If all the analytes were not

detected, a “U” qualifier is applied to the summed data to indicate that all results were reported

as not detected. All calculated totals are flagged with a “T” qualifier to indicate that they are

mathematically derived values.

After the summations were complete, an overall concentration was calculated for each fish

sample. These concentrations are reported as “whole body (calculated)” in the tissue field. The

whole body concentrations were calculated only for the summation analytes (and not including

the homolog summations), and were calculated using the following equation:

   
 bwoffillet

bwofbwofff

wb
MM

MCMC
C






where:

Cwb = the calculated concentration of the whole body fish sample

Cf = the measured concentration of the fillet fish sample

Cbwof = the measured concentration of the body without fillet fish sample (i.e., carcass)

Mf = the mass of the fillet fish sample

Mbwof = the mass of the body without fillet fish sample

Table 3 lists the summation group results to be calculated for each sample. Table 4

summarizes the laboratory data, including the summed totals as defined in Table 3 and the

summation rules listed above. Table 5 lists only the summed totals for only the “fillet” and

“whole body (calculated)” tissue types.
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Table 1: Sample Locations

Portland Harbor Sample Receipt, Analysis, and Results Report

Location Sample ID (EPA1-)
Collection

Date

Sample

Purpose
Analyzed?

Easting

(NAD83)

Northing

(NAD83)
Shipment

EPA1-SB02E-01 9/22/2011 Target Not Analyzed 7617559.5870 724490.8171 EPA 1

EPA1-SB02E-04 9/15/2011 Target Not Analyzed 7616831.9168 721677.8505 EPA 1

EPA1-SB02W-02 9/16/2011 Target Not Analyzed 7615381.2888 723941.6522 EPA 1

EPA1-SB02W-05 9/16/2011 Target Not Analyzed 7615077.7717 720994.6204 EPA 1

EPA1-SB03E-04 9/15/2011 Target Not Analyzed 7617951.5436 717347.3249 EPA 1

EPA1-SB03E-05 9/20/2011 Target Not Analyzed 7618807.7333 717284.6256 EPA 1

EPA1-SB03E-08 9/22/2011 Target Not Analyzed 7619736.8935 717037.2854 EPA 1

EPA1-SB03W-01 9/16/2011 Target Not Analyzed 7615068.6544 719538.6133 EPA 1

EPA1-SB03W-03 9/16/2011 Target Not Analyzed 7615813.7848 717984.5561 EPA 1

EPA1-SB03W-05 9/16/2011 Target Not Analyzed 7616463.1741 716444.7617 EPA 1

EPA1-SBMC-01 9/15/2011 Target Not Analyzed 7611620.6892 721658.7832 EPA 1

EPA1-SBMC-03 9/15/2011 Target Not Analyzed 7612397.2282 720301.7512 EPA 1

EPA1-SBMC-04 9/15/2011 Target Not Analyzed 7611374.3123 721259.7402 EPA 1

EPA1-SB04E-02 9/29/2011 Target Analyzed 7618740.3626 714962.8020 EPA 2

EPA1-SB04E-06 9/29/2011 Target Analyzed 7618995.0805 714296.5253 EPA 2

EPA1-SB04E-08 9/14/2011 Target Not Analyzed 7620447.4535 713407.5043 EPA 1

EPA1-SB04E-10 9/14/2011 Target Not Analyzed 7619734.6972 712843.0509 EPA 1

RM4W EPA1-SB04W-02 9/16/2011 Target Not Analyzed 7617350.9321 714289.1719 EPA 1

EPA1-SB05E-01 9/14/2011 Target Not Analyzed 7620479.9472 711431.5204 EPA 1

EPA1-SB05E-02 10/3/2011 Target Analyzed 7621025.9515 710385.5935 EPA 2

EPA1-SB05E-03 10/3/2011 Target Analyzed 7621611.1795 709354.4934 EPA 2

EPA1-SB05E-04 10/6/2011 Target Analyzed 7622425.6789 708300.1288 EPA 2

EPA1-SB05W-02 10/2/2011 Target Analyzed 7620011.5042 709612.5127 EPA 2

EPA1-SB05W-03 9/28/2011 Target Analyzed 7620605.9674 708796.5154 EPA 2

EPA1-SB05W-04 9/22/2011 Lifecycle Analyzed 7621193.7511 708165.8562 USACE

RM2E

RM2W

RM3E

RM3W

MC

RM4E

RM5E

RM5W
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Table 1: Sample Locations

Portland Harbor Sample Receipt, Analysis, and Results Report

Location Sample ID (EPA1-)
Collection

Date

Sample

Purpose
Analyzed?

Easting

(NAD83)

Northing

(NAD83)
Shipment

EPA1-SB06E-01 9/12/2011 Target Not Analyzed 7623765.1730 707139.9929 EPA 1

EPA1-SB06E-02 10/3/2011 Target Analyzed 7625302.7482 706147.4378 EPA 2

EPA1-SB06E-03 9/12/2011 Target Not Analyzed 7626095.4709 705927.5462 EPA 1

EPA1-SB06E-04 9/21/2011 Target Not Analyzed 7626744.2407 705806.6349 EPA 1

EPA1-SB06E-05 9/12/2011 Target Not Analyzed 7627396.9465 705617.3686 EPA 1

EPA1-SB06E-06 9/16/2011 Target Not Analyzed 7627142.7577 704779.2220 EPA 1

EPA1-SB06E-08 10/8/2011 Lifecycle Analyzed 7627751.0048 704513.7004 USACE

EPA1-SB06E-09 10/8/2011 Lifecycle Analyzed 7627261.8801 704853.8424 USACE

EPA1-SB06E-10 10/8/2011 Lifecycle Analyzed 7627239.7773 704870.1191 USACE

EPA1-SB06E-11 10/8/2011 Lifecycle Analyzed 7627178.5231 704970.9609 USACE

EPA1-SB06W-01 10/7/2011 Target Analyzed 7623259.7390 706089.1385 EPA 2

EPA1-SB06W-02 9/21/2011 Target Not Analyzed 7624486.3170 705395.1558 EPA 1

EPA1-SB06W-04 10/6/2011 Target Analyzed 7625793.9513 704637.7654 EPA 2

EPA1-SB06W-05 9/20/2011 Target Not Analyzed 7626390.2578 704033.1639 EPA 1

EPA1-SB07E-01 9/22/2011 Target Not Analyzed 7627963.1834 704313.4497 EPA 1

EPA1-SB07E-02 9/12/2011 Target Not Analyzed 7629007.5720 703478.0664 EPA 1

EPA1-SB07E-04 10/3/2011 Target Analyzed 7630501.7604 702199.7767 EPA 2

EPA1-SB07E-05 10/3/2011 Target Analyzed 7631760.2932 701577.0326 EPA 2

EPA1-SB07E-06 10/3/2011 Target Analyzed 7631349.4996 701694.0680 EPA 2

EPA1-SB08E-01 9/19/2011 Target Not Analyzed 7632509.7734 701744.1795 EPA 1

EPA1-SB08E-04 9/12/2011 Target Not Analyzed 7633809.8748 698774.8865 EPA 1

EPA1-SB08W-01 9/27/2011 Target Analyzed 7630437.2081 699436.5357 EPA 2

EPA1-SB08W-05 9/27/2011 Target Analyzed 7633514.5928 696771.2835 EPA 2

EPA1-SB08W-06 10/7/2011 Lifecycle Analyzed 7630400.5316 699535.9693 USACE

SIL EPA1-SBSIL-01 9/21/2011 Target Not Analyzed 7633413.0652 701868.4090 EPA 1

EPA1-SB09E-04 9/13/2011 Target Not Analyzed 7638082.5826 695670.2471 EPA 1

EPA1-SB09E-05 9/28/2011 Target Analyzed 7639620.3431 694926.9917 EPA 2

RM9W EPA1-SB09W-03 9/19/2011 Target Not Analyzed 7636621.4442 694872.3983 EPA 1

RM8E

RM6E

RM6W

RM7E

RM8W

RM9E
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Table 1: Sample Locations

Portland Harbor Sample Receipt, Analysis, and Results Report

Location Sample ID (EPA1-)
Collection

Date

Sample

Purpose
Analyzed?

Easting

(NAD83)

Northing

(NAD83)
Shipment

EPA1-SB10E-01 9/13/2011 Target Not Analyzed 7640156.5257 694052.8473 EPA 1

EPA1-SB10E-03 9/13/2011 Target Not Analyzed 7641370.1634 692238.8199 EPA 1

EPA1-SB10E-04 9/28/2011 Target Analyzed 7641543.9453 692043.6338 EPA 2

EPA1-SB10E-06 9/28/2011 Lifecycle Analyzed 7640465.8526 693421.9495 USACE

EPA1-SB11E-01 9/19/2011 Target Not Analyzed 7643282.6779 690004.2714 EPA 1

EPA1-SB11E-02 9/13/2011 Target Not Analyzed 7644492.4098 689157.4272 EPA 1

EPA1-SB11E-03 9/13/2011 Target Not Analyzed 7645051.2669 688194.8416 EPA 1

EPA1-SB11E-04 9/13/2011 Target Not Analyzed 7645545.6549 687339.7093 EPA 1

EPA1-SB11E-05 9/13/2011 Target Not Analyzed 7646028.5524 686729.8025 EPA 1

EPA1-SB11E-06 9/13/2011 Target Not Analyzed 7644188.9814 689349.8960 EPA 1

EPA1-SB11E-07 9/19/2011 Lifecycle Analyzed 7643279.6427 690016.3478 USACE

EPA1-SB11E-08 10/7/2011 Lifecycle Analyzed 7644062.9295 689439.2818 USACE

EPA1-SB11E-09 10/7/2011 Lifecycle Analyzed 7643687.4064 689713.2152 USACE

EPA1-SB11E-10 10/7/2011 Lifecycle Analyzed 7643305.4448 689983.1343 USACE

EPA1-SB11W-04 9/16/2011 Target Not Analyzed 7644463.1731 687488.7531 EPA 1

EPA1-SB11W-05 9/28/2011 Target Analyzed 7645552.1395 686305.2547 EPA 2

EPA1-SB11W-06 9/16/2011 Lifecycle Analyzed 7645637.3541 686200.0404 USACE

EPA1-SB11W-07 9/28/2011 Lifecycle Analyzed 7643703.1530 688248.8439 USACE

EPA1-SB11W-08 9/28/2011 Lifecycle Analyzed 7642440.5451 689464.8130 USACE

EPA1-SB15E-01 9/26/2011 Target Not Analyzed 7646308.0338 668795.0119 EPA 1

EPA1-SB15E-02 9/23/2011 Target Not Analyzed 7647151.9207 668742.9954 EPA 1

EPA1-SB15E-03 9/23/2011 Target Not Analyzed 7646369.0729 668317.7888 EPA 1

EPA1-SB15E-04 9/26/2011 Target Not Analyzed 7646307.1184 668494.3107 EPA 1

EPA1-SB15E-05 9/26/2011 Target Not Analyzed 7647121.2253 667554.4248 EPA 1

EPA1-SB16W-01 9/26/2011 Target Not Analyzed 7646073.9461 662735.8685 EPA 1

EPA1-SB16W-02 9/26/2011 Target Not Analyzed 7646177.9411 662992.9936 EPA 1

EPA1-SB17W-01 9/26/2011 Target Not Analyzed 7648317.5271 657983.1762 EPA 1

EPA1-SB17W-02 9/26/2011 Target Not Analyzed 7648171.4210 658470.3637 EPA 1

EPA1-SB17W-03 9/26/2011 Target Not Analyzed 7647825.1467 659142.0138 EPA 1

RM16W

RM17W

RM10E

RM11E

RM11W

RM15E
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Table 2: Data Validation Results

Portland Harbor Sample Receipt, Analysis, and Results Report

Analysis Matrix

Number

Qualified as

Estimated

Number

Qualified as

Rejected

Total Number of

Results

Percent

Qualified as

Estimated

Percent

Qualified as

Rejected

Polychlorinated Biphenyls Fish Tissue 39 0 11084 0.35% 0.00%

Lipids Fish Tissue 0 0 64 0.00% 0.00%

Total Fish Tissue 39 0 11148 0.35% 0.00%

Page 1 of 1



Table 3. Summary of Analyte Summation Groups

Portland Harbor Sample Receipt, Analysis, and Results Report

Analytes Included in the

Summed Analyte Total TEF

Summation

Rules Used

Total PCB Congeners (RI Calc; ND=0) All PCB congeners 1 RI Rules

PCB-77 0.0001

PCB-81 0.0003

PCB-105 0.00003

PCB-114 0.00003

PCB-118 0.00003

PCB-123 0.00003

PCB-126 0.1

PCB-156 0.00003

PCB-157 0.00003

PCB-167 0.00003

PCB-169 0.03

PCB-189 0.00003

Monochlorobiphenyl homologs PCB-1 through PCB-3 1 RA Rules

Dichlorobiphenyl homologs PCB-4 through PCB-15 1 RA Rules

Trichlorobiphenyl homologs PCB-16 through PCB-39 1 RA Rules

Tetrachlorobiphenyl homologs PCB-40 through PCB-81 1 RA Rules

Pentachlorobiphenyl homologs PCB-82 through PCB-127 1 RA Rules

Hexachlorobiphenyl homologs PCB-129 through PCB-169 1 RA Rules

Heptachlorobiphenyl homologs PCB-170 through PCB-193 1 RA Rules

Octachlorobiphenyl homologs PCB-194 through PCB-205 1 RA Rules

Nonachlorobiphenyl homologs PCB-206 through PCB-208 1 RA Rules

All PCB congeners 1 RA Rules

PCB-77 0.0001

PCB-81 0.0003

PCB-105 0.00003

PCB-114 0.00003

PCB-118 0.00003

PCB-123 0.00003

PCB-126 0.1

PCB-156 0.00003

PCB-157 0.00003

PCB-167 0.00003

PCB-169 0.03

PCB-189 0.00003

RI Rules

RA Rules

Summed Analyte

PCB TEQ - Mammals

Dioxin-like PCB congener TCDD toxicity
equivalent (ND = 0)

Total PCB Congeners (RA Calc; ND=0.5 RDL)

Page 1 of 2



Table 3. Summary of Analyte Summation Groups

Portland Harbor Sample Receipt, Analysis, and Results Report

Analytes Included in the

Summed Analyte Total TEF

Summation

Rules UsedSummed Analyte

PCB-77 0.05

PCB-81 0.1

PCB-105 0.0001

PCB-114 0.0001

PCB-118 0.00001

PCB-123 0.00001

PCB-126 0.1

PCB-156 0.0001

PCB-157 0.0001

PCB-167 0.00001

PCB-169 0.001

PCB-189 0.00001

PCB-77 0.0001

PCB-81 0.0005

PCB-105 0.000005

PCB-114 0.000005

PCB-118 0.000005

PCB-123 0.000005

PCB-126 0.005

PCB-156 0.000005

PCB-157 0.000005

PCB-167 0.000005

PCB-169 0.00005

PCB-189 0.000005

Notes:

PCB Polychlorinated biphenyl

RA Risk assessment

RI Remedial investigation

TEF Toxic equivalency factor

TEQ Toxic equivalent

RI rules for summation are as follows:

Calculated totals are the sum of all detected concentrations. Non-detected concentrations are treated

as zero.

If none of the analytes are detected in a sample, the highest reporting limit is used for the calculated

total, and a U qualifier is used to indicate the lack of detected values.

RA rules for summation are as follows:

Calculated totals are the sum of all detected concentrations. For any analyte detected at least once in

the data set within the study area for a given medium, the result is included in the summation at

one-half the detection limit.

If none of the analytes are detected in a sample, the highest reporting limit is used for the calculated

total, and a U qualifier is used to indicate the lack of detected values.

Non-detect results for analytes that were never detected within a data set for a given medium were

treated as zero.

RA Rules

RA Rules

PCB TEQ - Birds

PCB TEQ - Fish

Page 2 of 2



Appendix C

Data Validation Report
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