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Subject

Summary Data Quality Review
Phillips 66 – D Street Terminal, Tacoma Washington
2022 Third Quarter Groundwater Sampling

From
Amelia McArthur, Chemist
Jennifer B. Garner, Chemist

Date September 28, 2022

The summary data quality review of 31 groundwater samples and 3 trip blanks collected between August
1 and August 3, 2022, has been completed.  The samples were analyzed at the Eurofins Spokane
laboratory located in Spokane, Washington, for benzene, toluene, ethylbenzene, m,p-xylenes, o-xylenes,
and total xylenes (BTEX) by EPA Method 8260D, total petroleum hydrocarbons (TPHs) by Washington
State Department of Ecology (Ecology) Methods NWTPH-Gx (gasoline-range TPH) and NWTPH-Dx
(diesel-range and heavy oil-range TPH), and/or naphthalenes (naphthalene, 1-methylnaphthalene,
2-methylnaphthalene) by EPA Method 8270E modified by selected ion monitoring (SIM).  Eurofins
Spokane subcontracted analyses for metals (total and/or dissolved lead and manganese) by EPA Method
6020B, anions (nitrate and sulfate) by EPA Method 300.0, and alkalinity by EPA Method 310.1 to the
Eurofins laboratory located in Seattle, Washington.  The laboratories provided summary reports
containing sample results and associated quality assurance (QA) and quality control (QC) data for all
samples.  The following samples are associated with Eurofins laboratory groups 590-18206-1, 590-
18225-1, and 590-18246-1:

Sample ID Laboratory ID Requested Analyses

E-22 590-18206-1 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

RW-5R 590-18206-2 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

RR-5 590-18206-3 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

RR-1 590-18206-4 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

RR-4 590-18206-5 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

RW-2 590-18206-6 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

G-8 590-18206-7 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

TB-1 (trip blank) 590-18206-8 BTEX

DMW-2 590-18225-1 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

FW-14 590-18225-2 BTEX, TPH-Gx, TPH-Dx, Naphthalenes, Metals, Anions, Alkalinity

FW-15 590-18225-3 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

FW-13 590-18225-4 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

B-25 590-18225-5 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

B-31 590-18225-6 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

E-21 590-18225-7 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

B-19 590-18225-8 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

T-2 590-18225-9 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

T-2-DUP (duplicate of T-2) 590-18225-10 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

RW-8 590-18225-11 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

T-3 590-18225-12 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

T-3-DUP (duplicate of T-3) 590-18225-13 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

FW-3 590-18225-14 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

RR-2 590-18225-15 BTEX, TPH-Gx, TPH-Dx, Naphthalenes, Metals, Anions, Alkalinity

RR-3 590-18225-16 BTEX, TPH-Gx, TPH-Dx, Naphthalenes, Metals, Anions, Alkalinity

TB-2 (trip blank) 590-18225-17 BTEX
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Sample ID Laboratory ID Requested Analyses

DMW-3 590-18246-1 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

G-18 590-18246-2 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

HC-111 590-18246-3 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

B-34 590-18246-4 BTEX, TPH-Gx, TPH-Dx, Metals, Anions, Alkalinity

FW-5R 590-18246-5 BTEX, TPH-Gx, TPH-Dx, Naphthalenes, Metals, Anions, Alkalinity

FW-4 590-18246-6 BTEX, TPH-Gx, TPH-Dx, Naphthalenes, Metals, Anions, Alkalinity

B-17B 590-18246-7 BTEX, TPH-Gx, TPH-Dx, Metals Anions, Alkalinity

DMW-1 590-18246-8 BTEX, TPH-Gx, TPH-Dx, Metals Anions, Alkalinity

TB-3 (trip blank) 590-18246-9 BTEX

Data were evaluated based on validation criteria established in the National Functional Guidelines for
Organic Superfund Methods Data Review, dated November 2020, and National Functional Guidelines for
Inorganic Superfund Methods Data Review, November 2020, as applied to the reported methodology.

The following data components were reviewed during the limited data validation procedure for compliance
with method specific or laboratory control charted criteria where appropriate: chain of custody forms,
holding times, field/method/trip/instrument blanks, surrogate recoveries, matrix spike/matrix spike
duplicate recoveries, laboratory and field duplicate results, laboratory control sample/laboratory control
sample duplicate recoveries, reporting limits, and electronic data deliverables.

A summary of qualifiers that were assigned to results in these laboratory groups are included in Table 1.
Qualifiers that may be assigned to results include:

 U - The analyte was analyzed for but was not detected above the reported sample quantitation
limit.

 J - The analyte was positively identified; the associated numerical value is the approximate
concentration of the analyte in the sample.

 UJ - The analyte was not detected above the reported sample quantitation limit.  However, the
reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.

 R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample
and meet quality control criteria.  The presence or absence of the analyte cannot be verified.

 DNR - Do Not Report.  Another result is available that is more reliable or appropriate.

Sample Receipt

Upon receipt by the laboratories, the sample jar information was compared to the associated chain-of-
custody (COC) and the cooler temperatures were recorded.  Sample DMW-2 was incorrectly recorded on
the sample containers as DW-2.  The laboratory logged the sample using the identification recorded on
the COC.

Two coolers associated with laboratory group 590-18206-1 were received by Eurofins-Seattle at
temperatures exceeding the EPA-recommended limits of greater than 0°C and less than or equal to 6°C
at 16.8°C, respectively. These coolers were hand-delivered by AECOM personnel within one day of
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sample collection and with ice present in the coolers; therefore, data were not qualified in laboratory
group 590-18206-1 based on the elevated cooler temperatures.

Eurofins-Seattle shipped sample volume for BTEX, TPH, and naphthalenes analyses to Eurofins-
Spokane.  The coolers were received by Eurofins-Spokane at acceptable temperatures.

The cooler associated with laboratory group 590-18246-1 was received at a temperature outside the
EPA-recommended limits of greater than 0°C and less than or equal to 6°C at 15.5°C due to a shipping
delay.  Results for BTEX and gasoline-range TPH in DMW-3, G-18, HC-111, B-34, FW-5R, FW-4, B-17B,
DMW-1, and TB-3 were qualified as estimated and flagged ‘J’ or ‘UJ’ based on the elevated cooler
temperature.

Organic Analyses

Samples were analyzed for BTEX, TPHs, and/or naphthalenes by the methods identified in the
introduction of this report.

1. Holding Times – Acceptable

2. Blanks – Acceptable

3. Surrogates – Acceptable

4. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable

5. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable

BTEX by Method 8260D – An MS/MSD was prepared using sample RW-8. Results were
acceptable.

NWTPH-Gx – An MS/MSD was prepared using sample RW-8.  Results were acceptable.

NWTPH-Dx – An MS/MSD was prepared using sample RW-8.  Results were acceptable.

Naphthalenes by Method 8270E-SIM – An MS/MSD was not performed in association with this
analysis. Precision and accuracy were assessed using the LCS/LCSD results.

6. Field Duplicate (applicable to BTEX and TPH analyses only) – Acceptable where applicable

General – Field duplicates were submitted for T-2 and T-3 and identified as T-2-DUP and T-3 -
DUP, respectively.  Results were comparable.

7. Reporting Limits – Acceptable except as noted below:

General – One or more results in multiple samples were flagged ‘J’ by the laboratory to indicate a
concentration that was less than the reporting limit, but above the method detection limit (MDL).
Laboratory ‘J’-flagged results are considered estimated.  As the result is between the MDL and
the reporting limit, there is a greater level of uncertainty associated with the numerical value.
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8. Other Items of Note:

NWTPH-Dx – The laboratory noted the following:

 Detected hydrocarbons in the diesel range appear to be due to weathered or heavily
weathered diesel in DMW-2, FW-13, FW-15, E-21, T-3, T-3-DUP, RW-8, FW-3, FW-4,
and DMW-1.

 Detected hydrocarbons in the diesel range appear to be due to gasoline overlap as well
as weathered or heavily weathered diesel in B-31, B-19, DMW-3, G-18, HC-111, B-34,
and FW-5R.

 Detected hydrocarbons in the diesel range appear to be due to gasoline overlap in B-25.

The laboratory noted that the percent difference (%D) for the surrogate n-triacontane-d62 was
outside the method limits of ±20% (high) in the continuing calibration verification associated with
analytical batch 590-37453.  No data were qualified based on the n-triacontane-d62 surrogate
%D.

Metals

Samples were analyzed for total and/or dissolved metals by the methods identified in the introduction to
this report.

1. Holding Times – Acceptable

2. Blanks – Acceptable

3. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable

4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable

Total Lead by Method 6020B – An MS/MSD for total lead was performed using RW-8.  Results
were acceptable.

Dissolved Lead and Manganese by Method 6020B – MS/MSDs for dissolved lead and
manganese were performed using RW-8 and FW-5R. Results were acceptable.

5. Laboratory Duplicate – Acceptable

Total Lead by Method 6020B – A laboratory duplicate for total lead was performed using RW-8.
Results were comparable.

Dissolved Lead and Manganese by Method 6020B – Laboratory duplicates for dissolved lead and
manganese were performed using RW-8 and FW-5R. Results were comparable.

6. Field Duplicate – Acceptable

General – Field duplicates were submitted for T-2 and T-3 and identified as T-2-DUP and T-3 -
DUP, respectively.  Results were comparable.
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7. Reporting Limits – Acceptable

General – One or more results in multiple samples were flagged ‘J’ by the laboratory to indicate a
concentration that was less than the reporting limit, but above the MDL.  As noted above,
laboratory ‘J’-flagged results are considered estimated results.

The reporting limits for total lead, dissolved lead, and/or dissolved manganese reported as not
detected were elevated in multiple samples due to the dilutions required for matrix interferences.
The elevated reporting limits do not impact the use of the data.

General Chemistry Parameters

Samples were analyzed for anions and alkalinity by the methods identified in the introduction to this
report.

1. Holding Times – Acceptable except as noted below:

Anions by Method 300.0 – Samples DMW-3, G-18, HC-111, and B-34 were reanalyzed for nitrate
outside of the analytical holding time due to inadequate reproducibility in the initial analyses. The
results for nitrate in these samples were qualified as estimated and flagged ‘J’ or ‘UJ’ based on
holding time exceedance.

2. Blanks – Acceptable where applicable

3. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) – Acceptable

4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) – Acceptable (applicable to anions only)

Anions by Method 300.0 – MS/MSDs were performed using RW-2, RW-8, and B-17B.  Results
were acceptable.

5. Laboratory Duplicates – Acceptable

Anions by Method 300.0 – A laboratory duplicate was not performed in association with this
analysis.  Accuracy was assessed using the LCS/LCSD, MS/MSD, and field duplicate relative
percent differences.

Alkalinity by Method 310.1 – A laboratory duplicate was performed using RW-8.  Results were
comparable.

6. Field Duplicate – Acceptable

General – Field duplicates were submitted for T-2 and T-3 and identified as T-2-DUP and T-3 -
DUP, respectively.  Results were comparable.
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7. Reporting Limits – Acceptable

Anions by Method 300.0 – One or more nitrate results in multiple samples were flagged ‘J’ by the
laboratory.  As noted above, laboratory ‘J’-flagged results are considered estimated results.

Overall Assessment of Data

The data reported in these laboratory groups, as qualified, are usable for meeting project objectives. The
completeness for Eurofins laboratory groups 590-18206-1, 590-18225-1, and 590-18246-1 is 100%.

Table 1 – Summary of Qualified Data

Sample ID Laboratory ID Analyte
Laboratory

Result Units
Final

Result Reason
DMW-3 590-18246-1 Benzene 0.093 U ug/L 0.093 UJ Temperature

DMW-3 590-18246-1 Ethylbenzene 0.20 U ug/L 0.20 UJ Temperature

DMW-3 590-18246-1 m,p-Xylene 0.28 U ug/L 0.28 UJ Temperature

DMW-3 590-18246-1 o-Xylene 0.40 J ug/L 0.40 J Temperature

DMW-3 590-18246-1 Toluene 0.31 U ug/L 0.31 UJ Temperature

DMW-3 590-18246-1 Xylenes, Total 0.44 U ug/L 0.44 UJ Temperature

DMW-3 590-18246-1 Gasoline 510 ug/L 510 J Temperature

DMW-3 590-18246-1 Nitrate as N 0.030 U mg/L 0.030 UJ Holding Time

G-18 590-18246-2 Benzene 0.52 ug/L 0.52 J Temperature

G-18 590-18246-2 Ethylbenzene 0.20 U ug/L 0.20 UJ Temperature

G-18 590-18246-2 m,p-Xylene 0.28 U ug/L 0.28 UJ Temperature

G-18 590-18246-2 o-Xylene 0.16 U ug/L 0.16 UJ Temperature

G-18 590-18246-2 Toluene 0.31 U ug/L 0.31 UJ Temperature

G-18 590-18246-2 Xylenes, Total 0.44 U ug/L 0.44 UJ Temperature

G-18 590-18246-2 Gasoline 260 ug/L 260 J Temperature

G-18 590-18246-2 Nitrate as N 0.034 J mg/L 0.034 J Holding Time

HC-111 590-18246-3 Benzene 25 ug/L 25 J Temperature

HC-111 590-18246-3 Ethylbenzene 92 ug/L 92 J Temperature

HC-111 590-18246-3 m,p-Xylene 3.5 ug/L 3.5 J Temperature

HC-111 590-18246-3 o-Xylene 1.4 ug/L 1.4 J Temperature

HC-111 590-18246-3 Toluene 3.9 ug/L 3.9 J Temperature

HC-111 590-18246-3 Xylenes, Total 4.9 ug/L 4.9 J Temperature

HC-111 590-18246-3 Gasoline 2,500 ug/L 2,500 J Temperature

HC-111 590-18246-3 Nitrate as N 0.032 J mg/L 0.032 J Holding Time

B-34 590-18246-4 Benzene 69 ug/L 69 J Temperature

B-34 590-18246-4 Ethylbenzene 6.5 ug/L 6.5 J Temperature

B-34 590-18246-4 m,p-Xylene 0.79 J ug/L 0.79 J Temperature

B-34 590-18246-4 o-Xylene 0.36 J ug/L 0.36 J Temperature

B-34 590-18246-4 Toluene 5.1 ug/L 5.1 J Temperature

B-34 590-18246-4 Xylenes, Total 1.2 J ug/L 1.2 J Temperature

B-34 590-18246-4 Gasoline 2,600 ug/L 2,600 J Temperature

B-34 590-18246-4 Nitrate as N 0.030 U mg/L 0.030 UJ Holding Time

FW-5R 590-18246-5 Benzene 0.47 ug/L 0.47 J Temperature

FW-5R 590-18246-5 Ethylbenzene 0.27 J ug/L 0.27 J Temperature
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Sample ID Laboratory ID Analyte
Laboratory

Result Units
Final

Result Reason
FW-5R 590-18246-5 m,p-Xylene 0.28 U ug/L 0.28 UJ Temperature

FW-5R 590-18246-5 o-Xylene 0.16 U ug/L 0.16 UJ Temperature

FW-5R 590-18246-5 Toluene 0.33 J ug/L 0.33 J Temperature

FW-5R 590-18246-5 Xylenes, Total 0.44 U ug/L 0.44 UJ Temperature

FW-5R 590-18246-5 Gasoline 870 ug/L 870 J Temperature

FW-4 590-18246-6 Benzene 0.093 U ug/L 0.093 UJ Temperature

FW-4 590-18246-6 Ethylbenzene 0.20 U ug/L 0.20 UJ Temperature

FW-4 590-18246-6 m,p-Xylene 0.28 U ug/L 0.28 UJ Temperature

FW-4 590-18246-6 o-Xylene 0.16 U ug/L 0.16 UJ Temperature

FW-4 590-18246-6 Toluene 0.31 U ug/L 0.31 UJ Temperature

FW-4 590-18246-6 Xylenes, Total 0.44 U ug/L 0.44 UJ Temperature

FW-4 590-18246-6 Gasoline 36 J ug/L 36 J Temperature

B-17B 590-18246-7 Benzene 0.093 U ug/L 0.093 UJ Temperature

B-17B 590-18246-7 Ethylbenzene 0.20 U ug/L 0.20 UJ Temperature

B-17B 590-18246-7 m,p-Xylene 0.28 U ug/L 0.28 UJ Temperature

B-17B 590-18246-7 o-Xylene 0.16 U ug/L 0.16 UJ Temperature

B-17B 590-18246-7 Toluene 0.31 U ug/L 0.31 UJ Temperature

B-17B 590-18246-7 Xylenes, Total 0.44 U ug/L 0.44 UJ Temperature

B-17B 590-18246-7 Gasoline 32 J ug/L 32 J Temperature

DMW-1 590-18246-8 Benzene 0.093 U ug/L 0.093 UJ Temperature

DMW-1 590-18246-8 Ethylbenzene 0.20 U ug/L 0.20 UJ Temperature

DMW-1 590-18246-8 m,p-Xylene 0.28 U ug/L 0.28 UJ Temperature

DMW-1 590-18246-8 o-Xylene 0.16 U ug/L 0.16 UJ Temperature

DMW-1 590-18246-8 Toluene 0.31 U ug/L 0.31 UJ Temperature

DMW-1 590-18246-8 Xylenes, Total 0.44 U ug/L 0.44 UJ Temperature

DMW-1 590-18246-8 Gasoline 31 U ug/L 31 UJ Temperature

TB-3 590-18246-9 Benzene 0.093 U ug/L 0.093 UJ Temperature

TB-3 590-18246-9 Ethylbenzene 0.20 U ug/L 0.20 UJ Temperature

TB-3 590-18246-9 m,p-Xylene 0.28 U ug/L 0.28 UJ Temperature

TB-3 590-18246-9 o-Xylene 0.16 U ug/L 0.16 UJ Temperature

TB-3 590-18246-9 Toluene 0.31 U ug/L 0.31 UJ Temperature

TB-3 590-18246-9 Xylenes, Total 0.44 U ug/L 0.44 UJ Temperature







































































































































































































  

  

 

Appendix E 

Restoration Time Frame Results 

 

 

 

 
 

 

 






