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January 18, 2017

Mr. David Enos

Manager, Dormant Properties
Teck American Incorporated
501 N. Riverpoint Bivd.

Suite 300

Spokane, WA 99202

Dear Mr. Enos:

Enclosed is the revised quality assurance review for the organic and inorganic analyses of the
sturgeon tissue samples collected on August 30 and 31, 2016, and on September 7, 2016, and the
aqueous processing blanks prepared on October 17, 18, and 19, 2016, as part of the Upper
Columbia River 2016 Sturgeon Tissue Study. The samples were analyzed for polychlorinated
dibenzo-p-dioxins and polychlorinated dibenzofurans, polychlorinated biphenyl congeners,
polybrominated diphenyl ethers, inductively coupled plasma metals, inductively coupled
plasma/mass spectrometry metals, mercury, fluoride, total inorganic arsenic, percent lipids, and
percent moisture and underwent a Stage 4 data validation.

Several organic results were qualified as “not-detected” due to blank contamination or as estimated
due to out-of-criteria labeled extraction standard recoveries, quantitation above the instrument
calibration range, out-of-criteria ion abundance ratios, and quantitation between the sample-specific
detection limit and reporting limit. Several inorganic results were qualified as “not-detected” due to
blank contamination or as estimated due to quantitation of results between the detection limit and
the reporting limit. Overall, the data reviewed are usable with the qualifications presented in this
report.

The quality assurance review has been revised to update several guidance document
references, include the percent lipids and percent moisture determinations on Table 1, report
“not-detected” organic results to the estimated detection limit rather than the reporting limit,
and to include a summary of analytical concentration goal exceedances.

If you have any questions or comments, or if we can be of any further assistance, please feel

free to call.
Sincerely, Sincerely,
hounss . g Ryl
Thomas H. Weinmann Rock J. Vitale, CEAC
Senior Quality Assurance Chemist/ Technical Director of Chemistry/
Data Validation Task Manager Principal
THW/RJV:scEnc.

1140 Valley Forge Road P.O.Box 810 Valley Forge, PA 19482 Tel 610.935.5577 Fax: 610.935.5583 Web: www.envstd.com
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Introduction

This quality assurance (QA) review is based upon an examination of the data generated from the
analyses of the sturgeon tissue samples collected on August 30 and 31, 2016, and on
September 7, 2016, and the aqueous processing blanks prepared on October 17, 18,

and 19, 2016, as part of the Upper Columbia River 2016 Sturgeon Tissue Study. The samples
that have undergone a rigorous QA review are listed on Table 1. Table 1 also presents the
laboratory sample number, collection date, matrix, and the parameter(s) examined for each sample.

This review has been performed with direction from the “Guidance for Labeling Externally Validated
Laboratory Analytical Data for Superfund Use” (EPA 540-R-08-005, January 2009); National
“Functional Guidelines for Superfund Organic Methods Data Review” (EPA-540-R-014-002, August
2014); “National Functional Guidelines for Inorganic Superfund Data Review”
(EPA-540-R-013-001, August 2014); “US EPA Contract Laboratory Program National Functional
Guidelines for Chlorinated Dibenzo-p-Dioxins and Chlorinated Dibenzofurans Data Review”
(EPA-540-R-11-016, September 2011); and the requirements specified in the “Upper Columbia
River Sturgeon Tissue Study Quality Assurance Project Plan” (QAPP, September 2016).

The reported analytical results are presented in Section 2. Any required data validation
qualifications have been annotated on the data tables presented in Section 2. Data were examined
to determine the usability of the analytical results and compliance relative to the requirements
specified in the previously referenced documents and the analytical methods. In addition, the
deliverables were evaluated for completeness and accuracy. Qualifier codes have been placed
next to results on the data tables to enable the data user to quickly assess the qualitative and/or
quantitative reliability of any result based on the criteria evaluated. Details of this QA review are
presented in Section 1 of this report. This report was prepared to provide a critical review of the
laboratory analyses and reported analytical results. Rigorous QA reviews of laboratory-generated
data routinely identify problems associated with analytical measurements, even from the most
experienced and capable laboratories.



TABLE 1

SAMPLES INCLUDED IN THIS QUALITY ASSURANCE REVIEW

Date of
Teck American Incorporated Laboratory Sample Sample Parameters
Sample Name Numbers Collection Matrix Examined
EPA-HS-A1 1601354-01 8/30/16 Tissue D/F, PCB, PBDE
K1611838-009 M M, Hg, F, As,
Lipid, Moist
EPA-HS-ATMS K1611838-009S 8/30/16 Tissue M M?
(Matrix Spike) K1611838-009MS Hg, F, As
EPA-HS-A1TMSD K1611838-009MSD 8/30/16 Tissue Hg, F, As
(Matrix Spike Duplicate)
EPA-HS-A1DUP K1611838-009D 8/30/16 Tissue M M?
(Laboratory Duplicate) K1611838-009DUP F
EPA-HS-A1 DUP 1601354-02 8/30/16 Tissue D/F, PCB, PBDE
(Laboratory Processing K1611838-010 M', M2 Hg, F, As,
Duplicate of EPA-HS-A1) Lipid, Moist
EPA-HS-A1 TRIP 1601354-03 8/30/16 Tissue D/F, PCB, PBDE
(Laboratory Processing K1611838-011 M', M? Hg, F, As,
Triplicate of EPA-HS-A1) Lipid, Moist
EPA-HS-A2 1601354-04 8/31/16 Tissue D/F, PCB, PBDE
K1611838-020 M', M? Hg, F, As,
Lipid, Moist
EPA-HS-A3 1601354-05 8/30/16 Tissue D/F, PCB, PBDE
K1611838-029 M M, Hg, F, As,
Lipid, Moist
EPA-HS-B1 1601354-06 8/31/16 Tissue D/F, PCB, PBDE
K1611838-038 M M, Hg, F, As,
Lipid, Moist
EPA-HS-B2 1601354-07 8/30/16 Tissue D/F, PCB, PBDE
K1611838-047 M', M?, Hg, F, As,
Lipid, Moist
EPA-HS-B3 1601354-08 8/30/16 Tissue D/F, PCB, PBDE
K1611838-056 M', M? Hg, F, As,
Lipid, Moist
EPA-HS-C1 1601354-09 9/7/16 Tissue D/F, PCB, PBDE
K1611838-065 M M, Hg, F, As,

Lipid, Moist




TABLE 1 (Cont.)

Date of
Teck American Incorporated Laboratory Sample Sample Parameters
Sample Name Numbers Collection Matrix Examined
EPA-HS-C2 1601354-10 8/30/16 Tissue D/F, PCB, PBDE
K1611838-074 M', M% Hg, F, As,
Lipid, Moist
EPA-HS-C3 1601354-11 9/7/16 Tissue D/F, PCB, PBDE
K1611838-083 M', M? Hg, F, As,
Lipid, Moist
Homogenization Blank 10/17/16 1601354-12 10/17/16 Aq D/F, PBDE
(Equipment Blank) K1611838-084 M', M? Hg, F
Homogenization Blank 10/19/16 1601354-13 10/19/16 Aq D/F, PCB, PBDE
(Equipment Blank) K1611838-085 M' M? Hg, F
Homogenization Blank 10/18/16 1601354-14 10/18/16 Aq D/F, PCB, PBDE
(Equipment Blank) K1611838-086 M', M? Hg, F

NOTES:

DIF -

US EPA Method 1613B. (14 Stage 4 analyses)

(13 Stage 4 analyses)

(16 Stage 4 analyses)

(16 Stage 4 analyses)

Lipid -
Moist -

Aq - Aqueous.

Polychlorinated Biphenyl Congeners by US EPA Method 1668A.

TAL Metals by SW-846 Method 6020A. (16 Stage 4 analyses)
Mercury by US EPA Method 1631E or SW-846 Method 7470A.

Fluoride by Standard Method 4500-F-C. (17 Stage 4 analyses)
Total Inorganic Arsenic by US EPA Method 1632A. (13 Stage 4 analyses)
Percent Lipids by Bligh-Dyer/Gravimetric. (11 Stage 4 analyses)
Percent Moisture by Freeze-dry/Gravimetric. (11 Stage 4 analyses)

Polychlorinated Dibenzo-p-dioxins and Polychlorinated Dibenzofurans by

Polybrominated Diphenyl Ethers by US EPA Method 1614. (14 Stage 4 analyses)
Target Analyte List (TAL) Metals by SW-846 Methods 6010C/7742.




Section 1 Quality Assurance Review

A. Data Review

The analyses of 14 tissue samples (including quality control [QC] samples) and 3 aqueous blanks
were performed by Vista Analytical Laboratory (Vista) in El Dorado Hills, California, and ALS
Environmental (ALS) in Kelso, Washington. The samples were analyzed for polychlorinated
dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDD/PCDF), polychlorinated biphenyl
(PCB) congeners, polybrominated diphenyl ethers (PBDE), inductively coupled plasma (ICP)
metals, inductively coupled plasma/mass spectrometry (ICP/MS) metals, mercury, fluoride, total
inorganic arsenic, percent lipids, and percent moisture. The specific samples and analyses
reviewed are identified on Table 1.

The findings in this QA review are based upon a review of sample holding times, condition of
samples upon laboratory receipt, blank analysis results, matrix spike/matrix spike duplicate
(MS/MSD) results, laboratory control sample (LCS) results, laboratory duplicate and triplicate
results, ongoing precision and recovery (OPR) standard results, mass tuning, initial and continuing
calibrations, labeled compound recoveries, sample preparation, reporting limit (RL) standard
results, interference check sample results, post-digestion spike results, serial dilution results,
internal standard performance, instrument sensitivity, retention times (RTs), analytical sequence,
and quantitation of positive results. Any required data validation qualifications are annotated on the
data tables presented in Section 2.

Issues are typically presented in three categories - Deliverable Review, Procedural Review, and
Data Qualifiers. The Deliverable Review addresses reporting issues that can be corrected and that
have impacted the usability of the reported results. Reporting issues that did not impact usability of
the reported results are noted in the Support Documentation (Section 3), but are not summarized in
this section of the report. Any deliverables that were not provided in the original data packages
were requested and subsequently received from the laboratory; these data are included in Section
3. One deliverable review issue was identified for the Sample Delivery Groups (SDGs) included in
this QA review.

The Procedural Review addresses issues that cannot be corrected and method compliance issues;
these issues have impacted the usability of the reported results. Procedural issues that did not
impact usability of the reported results are noted in Section 3, but are not summarized in this
section of the report. The data reviewer included copies of relevant data and other documentation
needed to support any changes made to the data package in Section 3. Two procedural review
issues were identified for the SDGs included in this QA review.

Data Qualifiers are the data usability qualifiers determined based on the review of the data
packages provided. Data usability issues represent an interpretation of the QC results obtained
for the project samples. Quite often, data qualifications address issues relating to sample
matrix problems. Similarly, the data validation guidelines routinely specify areas of the data that
require qualification, yet the methods used for analysis may not require corrective action by the
laboratory. Accordingly, the data usability issues should not be construed as an indication of
laboratory performance.
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This QA review addresses each SDG individually, including any deliverable issues, procedure
issues, and data qualifications. Complete support documentation for this QA review is presented in
Section 3 of this QA review. The cover sheet for each SDG in Section 3 is a checklist of all

QA procedures required by the protocol and examined in this data review.

Sample Delivery Group 1601354

The laboratory was requested to prepare a detailed data package to substantiate the reported
analytical results. The data package that was prepared allowed for a comprehensive (Stage 4)
review to be performed. The data reviewer evaluated the reported results for compliance with
the analytical methods performed and for completeness and accuracy of reported data. Based
on the data package provided, a few deliverable and procedural issues were observed as
detailed below. Data qualification based on the evaluation of the data is presented in the
subsequent Data Qualifiers section.

Deliverable Review

- In the organic fractions, ion abundance ratios outside of acceptance criteria were
observed for native compounds in several project samples. According to the analytical
methods, the ion abundance ratios for each compound must be within the theoretical
limits or within £ 15 percent (x 10 percent for US EPA Method 1613B) of the ratio in the
midpoint (CS-3) calibration or calibration verification (VER), whichever is more recent. If
these criteria are not met, a qualitative identification of the compound has not been
made, and a result should not be reported. The laboratory reported results with ion
abundance ratios outside of acceptance criteria as estimated maximum possible
concentrations (EMPCs) on the results summary forms. The data reviewer concurs that
these results should be considered quantitative estimates. Peaks were present at the
expected RTs; however, these results may or may not represent target compounds.
Qualification of data due to ion abundance ratios outside of acceptance criteria is
addressed in the subsequent Data Qualifiers section.

Procedural Review

1. In the PBDE fraction, out-of-criteria recoveries were observed for one or more labeled
extraction standards in several samples. According to US EPA Method 1614
(Section 9.3.3), if the recovery of any labeled standard is outside of the acceptance
limits, additional cleanup of the samples should be performed or a smaller amount of
sample should be analyzed. The laboratory did not initiate corrective action.
Qualification of data due to the out-of-criteria extraction standard recoveries is
addressed in the subsequent Data Qualifiers section.

2. The reported results for BDE-47 in all tissue samples exceeded the instrument
calibration range. According to US EPA Method 1614 (Section 17.5), if the response for
any compound exceeds the calibration range of the instrument, the sample extract
should be diluted or a smaller aliquot of sample should be analyzed. The laboratory did

w:\teck\2016 ucr fish tissue study dv\20167549\final\1601354_k1611838_2016fish_001_4_rev.doc
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not initiate corrective action. Qualification of data due to results reported above the
instrument calibration range is addressed in the subsequent Data Qualifiers section.

Comments

1. Vista noted on the Sample Log-in Checklist summary that the caps on the containers for
samples EPA-HS-A1 DUP (1601354-02) and EPA-HS-B2 were broken upon receipt.
Vista did not indicate that the integrity of the samples was compromised. Data were not
qualified due to this issue.

2. Sample Homogenization Blank 10/17/16 was not analyzed for PCB congeners due to
the limited sample volume provided to Vista by ALS. ALS explained that only 2 liters of
blank water was collected on the first day of homogenization. The 2 liters of sample was
consumed to perform the PCDD/PCDF and PBDE analyses on sample Homogenization
Blank 10/17/16. Upon receiving feedback regarding volume requirements, ALS created
additional blank volume on the subsequent days of processing.

3. The injection log associated with the PCB congener continuing calibration verification
(CCV) standard analyzed on 11/11/16 at 18:24 on Instrument VG-8, was not included in
the data package provided. Upon Environmental Standards, Inc.’s (Environmental
Standards’) request, Vista provided the injection log.

Data Qualifiers

- Due to its presence in the associated laboratory method blank, the positive results for
PCB-11 in all tissue samples should be considered “not-detected” and have been
flagged “U*” on the data tables. The reported result value has replaced the detection
limit (DL) and RL (if the value exceeded the RL) on the data tables.

- The positive result for Total Tetra-BDE in sample EPA-HS-C1 should be considered
estimated and has been flagged “J” on the data tables. A low recovery (< 25%) was
observed for an associated labeled extraction standard in the analysis of this sample
(see Procedural Issue 1).

- The positive results for Total Hepta-BDE in sample EPA-HS-B3 and for BDE-99,
Total Penta-BDE, and Total Hexa-BDE in samples EPA-HS-C1 and EPA-HS-C2 should be
considered estimated and have been flagged “J” on the data tables. High recoveries
(> 150%) were observed for one or more associated labeled extraction standards in the
analyses of these samples (see Procedural Issue 1).

- The positive results for BDE-47 in all tissue samples should be considered estimated
and have been flagged “J” on the data tables. The reported results for BDE-47
exceeded the instrument calibration range (see Procedural Issue 2).

- Results reported as “EMPC” by the laboratory due to out-of-criteria ion abundance ratios
have been flagged “EMPC” on the data tables (see Deliverable Review).

w:\teck\2016 ucr fish tissue study dv\20167549\final\1601354_k1611838_2016fish_001_4_rev.doc
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- Positive results between the DL and the RL should be considered estimated and have been
flagged “J” on the data tables.

Sample Delivery Group K1611838

The laboratory was requested to prepare a detailed data package to substantiate the reported
analytical results. The data package that was prepared allowed for a comprehensive (Stage 4)
review to be performed. The data reviewer evaluated the reported results for compliance with
the analytical methods performed and for completeness and accuracy of reported data. Based
on the data package provided, deliverable and procedural issues that impacted data usability
were not observed and the laboratory adhered to the analytical methods. Data qualification
based on the evaluation of the data is presented in the subsequent Data Qualifiers section.

Comment

- The analytical concentration goal (ACG) of 0.02 mg/kg (QAPP, Table A-2) was
exceeded for the total inorganic arsenic analyses. Positive results for total inorganic
arsenic were not observed in the project samples. The DL and RL for the total inorganic
arsenic analyses were 0.03 mg/kg and 0.08 mg/kg, respectively.

Data Qualifiers

- Due to their presence in the associated laboratory method blank and calibration blanks,
the positive results for antimony in all tissue samples, except sample EPA-HS-C3; for
silver in samples EPA-HS-A1, EPA-HS-A1DUP, EPA-HS-A1 DUP (K1611838-010),
EPA-HS-A1 TRIP, EPA-HS-B3, and EPA-HS-C1; and for aluminum in samples
EPA-HS-C1, EPA-HS-C2, and EPA-HS-C3 should be considered “not-detected” and
have been flagged “U*” on the data tables. The reported result value has replaced the
DL and RL (if the value exceeded the RL) on the data tables.

- Positive results between the DL and the RL should be considered estimated and have been
flagged “J” on the data tables.

w:\teck\2016 ucr fish tissue study dv\20167549\final\1601354_k1611838_2016fish_001_4_rev.doc
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This revised QA review has identified several aspects of the data that required qualification. The
data users should understand the qualifications and limitations of data specified in the QA review
prior to using the data. The Project Case Narratives, Chain-of-Custody Records, and Project
Correspondence are presented in Section 3 (Support Documentation).

Report Prepared by,

Thomas H. Weinmann
Senior Quality Assurance Chemist/
Data Validation Task Manager

Report Reviewed and Approved by,

ey

Rock J. Vitale, CEAC
Technical Director of Chemistry/
Principal

ENVIRONMENTAL STANDARDS, INC.

1140 Valley Forge Road
P.O. Box 810
Valley Forge, PA 19482-0810

(610) 935-5577

Report Reviewed by,

G Ja-

Stephen T. Zeiner
Senior Technical Chemist

Date: 1/18/17
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SECTION 2

ANALYTICAL RESULTS



U*

uJ

EMPC

DATA VALIDATION QUALIFIER NOTES

This analyte was not detected at or above the associated detection limit.

This analyte should be considered “not-detected” because it was detected in an
associated blank at a similar level.

Quantitation is approximate due to limitations identified during the QA review (data
validation).

Unusable result; analyte may or may not be present in this sample.

This analyte was not detected, but the detection limit is probably higher due to a low
bias identified during the QA review.

Chromatographic peaks are present in the expected retention time window; however,
the peaks do not meet all of the conditions required for a positive identification. The
detection limit represents the estimated maximum possible concentration if the
analyte was present.



A. SAMPLE DELIVERY GROUP 1601354
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