LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
D
AECOM August 6, 2024
1001 Bishop Street Suite 1600
Honolulu, HI 96813
ATTN: Ms. Alethea Ramos
alethea.ramos@aecom.com

FrPPPRERRYP

SUBJECT: Red Hill Oily Waste Disposal Facility, CTO 18F0176 - Data Validation
Dear Ms. Ramos,

Enclosed is the final validation report for the fraction listed below. This SDG was received on May 12, 2022. Attachment 1 is a
summary of the samples that were reviewed for the analysis.

Revisions:
580-111967-1
Volatiles, GRO and Methane - Sample ID HU193 was corrected to HU093

LDC Project # 54234 RV3:

SDG # Fraction
580-111708-1/22C260, 580-111780-1/22C286, 580-111830-1, Volatiles, Semivolatiles, Polynuclear Aromatic

580-111868-1, 580-111967-1/22C352/22C355/22C356 Hydrocarbons, Metals, Wet Chemistry, Gasoline Range
Organics, Total Petroleum Hydrocarbons as Extractables,
Polychlorinated Dioxins/Dibenzofurans, Methane

The data validation was performed under Stage 2B & 4 validation guidelines. The analysis was validated using the following documents and variances,
as applicable to the method:

. Final Site Assessment Work Plan, Red Hill Oily Waste Disposal Facility, Pearl Harbor HI FISC Site 22, Joint
Base Pearl Harbor-Hickam, Oahu, Hawaii (February 2021)

(] U.S. Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.3
(2019)

o DoD General Validation Guidelines (November 2019)

o U.S. Department of Defense (DoD) Data Validation Guidelines Module 1: Data Validation Procedure for Organic

Analysis by GC/MS (May 2020)

o U.S. Department of Defense (DoD) Data Validation Guidelines Module 2: Data Validation Procedure for Metals
by ICP-OES (May 2020)

o U.S. Department of Defense (DoD) Data Validation Guidelines Module 4: Data Validation Procedure for Organic
Analysis by GC (March 2021)

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August
1993; update II, September 1994; update I1IB, January 1995; update III, December 1996; update IIIA, April 1998;
1B, November 2004; update IV, February 2007; update V, July 2014; update VI, July 2018

Please feel free to contact us if you have any questions.
Sincerely,

e b

Stella Cuenco
Operations Manager/Senior Chemist
scuenco(@lab-data.com
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1,000 pages-ADV Attachment 1

90/10 2B/4 EDD LDC# 54234 (AECOM - Honolulu, HI / Red Hill Oily Waste, CTO 18F0176)
(3) PAHs (5) GRO SGCU
DATE | DATE | VOA | SVOA | (8270E | Metals | (8260/ | TPH-E | TPH-E | Dioxins |Methane

LDC SDG# REC'D | DUE | (8260D) | (8270E) | -SIM) | (6010D) | LUFT) | (8015C) | (8015C) | (8290A) | (175)
Matrix: Water/Soil wls|w|s|w|s|w|s[w|s|w|[s|w|s|[w]|s|w|[s|w|s|[w|[s|w|[s|w]|s|w]|[s]|w]|s
A | 580-111708-1 |05/12/2206/03/22| 1 |0 [ 1 |o |1 oo |o |1 |o |1 |o|-]|-|1]o]o]o

122C260
A | 580-111708-1 |05/12/2206/03/22| 4 |0 [2 |o |2 o |2 |o |4 |o |1 |0 |-]|-|2]0]|4]o0

122C260
B | 580-111780-1 |[05/12/22{06/03/22| 6 |0 |3 [0 |3 |o |2 |o |6 o |1 ]o|-|-|3|0o]|6 |0

122C286
C | 580-111830-1 [05/12/2206/03/22{ 12 | 0 |6 |0 |6 [0 |5 |0 |10]o |- |-[-]-]|6]0]12]0
D | 580-111868-1 [05/12/22]06/03/22| 8 | 0 | 4 [0 |4 |o |4 |o |8 o |- |- |-]-]4]o0
E | 580-111967-1 |[05/12/22(06/03/22| 6 |0 | 6 [0 |3 |o |- |- |6 |o |3 ]o|[1]o|3|0o|2]o0

122C352/22C355

122C356
Total T/SC 370 ]22| o f19]0 130 |35]|]0o |6 |01 of19]o32[o]o|ofo]o]ofo]o]|o|o]|o]o [18
s s sse_- e

90/10 2B/4 EDD LDC# 54234 (AECOM - Honolulu, HI / Red Hill Oily Waste, CTO 18F0176)

(3) Br,CI,F NO,/ Fe ll Si | Diss. Si
DATE | DATE | Alk. SO, | NoN | NO-N | (3500 | (4500- | (4500- | DOC | TOC

LDC SDG# REC'D | DUE | (2320B) | (300.0) | (300.0) | (353.2) | -FEB) | SI02C) | SI02C) | (9060A) | (9060A)
Matrix: Water/Soil Wl s|w|s|w|s|w|s[w]|s|w|[s|w|s|[w]|s|w|[s|w|s|[w]|[s|w|[s|w]|s|w]|[s]|w]|s
A | 580-111708-1 |05/12/22|06/03/22| 2 |0 [ 2 [o |2 (o |2 |o [1]o |1 [o|1|0o|2]0f2]o0

122C261
B | 580-111780-1 |05/12/22]06/03/22| 2 {0 |2 [o [2 o |2 (o |- |- [-|-]-[-12]of2]o
C | 580-111830-1 [05/12/22]06/03/22| 5 | 0 | 5 o |5 o |5 o |- [-|-|-[-]-]|5]o]|5]o0
D | 580-111868-1 [05/12/22]06/03/22 4 | 0 |4 [0 |4 o [4 o | -[-[|-|-[-1-]4]ol4]o
E | 580-111967-1 |05/12/22]06/03/22| 1 |0 |1 [o |1 o |1 ]o |1 | o |1 ]o|[1]|o|1|0o|1]o0

/22C352
Total T/SC 4]0 f14]o|14flof14]of2]o]2|of[2]o|14[o]14|ofo]o]Jofo]o]ofofo]o|o[o]o

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUP$:\LOGIN\AECOM\Red Hil\54234ST-18F0176_Oily_Eurofins.wpd




LDC Report# 54234A1a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: April 25, 2022

Parameters: Volatiles

Validation Level: Stage 2B & 4

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111708-1

Laboratory Sample Coliection
Sample Identification Identification _Matrix Date
HUO84** 580-111708-1** Water 03/21/22
HUO83 580-111708-2 Water 03/21/22
HUQ75** 580-111708-3** Water 03/21/22
HUO73 580-111708-4 Water 03/21/22
HUQ74** 580-111708-5** Water 03/21/22

**Indicates sample underwent Stage 4 validation

1
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) and Tentatively |dentified Compounds (TICs) by
Environmental Protection Agency (EPA) SW 846 Method 8260D

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results. Samples appended with a double
asterisk on the cover page were subjected to Stage 4 data validation, which is
comprised of the QC summary forms as well as the raw data, to confirm sample
quantitation and identification.

VALOGIN\AECOMIRED HILL\54234A1A_A34_RV1.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+ (Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

J- (Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

J (Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

U (Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

UJ  (Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

X (Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data prowded Exclusion
of the data is recommended.

NA (Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
gualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

WLDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54234A1A_A34_RV1.DOC



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Y Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

WLDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234A1A_A34_RV1.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r2) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes with the following exceptions:

Associated
Date Analyte %D Samples Flag AorP
02/25/22 Acetone 304 HU084** UJ (all non-detects) A
HUQ74**
03/30/22 Chloromethane 22.7 HU083 UJ (all non-detects) A
HUQ75**
HU073

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all analytes.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

WLDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54234A1A_A34_RV1.DOC



V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Analysis Analyte Associated
Blank ID Date TIC (RT in minutes) Concentration Samples
MB 580-385816 03/31/22 tert-Butylbenzene (13.03) 0.300 ug/L HU083
sec-Butylbenzene (13.21) 0.274 ug/L HUQ75*
p-Isopropyltoluene (13.33) 0.298 ug/L HUQ73
n-Butylbenzene (13.67) 0.348 ug/L
1,3,5-Trichlorobenzene (14:44) 0.211 ug/L

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>10X for common contaminants, >5X for other contaminants) than the concentrations
found in the associated laboratory blanks.

VL. Field Blanks

Samples HU083 and HUO073 were identified as trip blanks. No contaminants were found
with the following exceptions:

Collection Associated
Blank ID Date Analyte Concentration Samples
HU073 03/21/22 Ethylbenzene 0.082 ug/L HUOQ75**
HUQ74**

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in
the associated field blanks with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration
HUQ74** Ethylbenzene 0.040 ug/L 0.070U ug/L

VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate

recoveries (%R) were within QC limits.
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VIII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples HU075** and HU074** were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte HU075** HU074** RPD (Limits)
Benzene 0.070U 0.031 77 (s50)
Ethylbenzene 0.070U 0.040 55 (s50)

XI. Internal Standards
All internal standard areas and retention times were within QC limits.
XIl. Target Analyte and Tentatively Identified Compound Quantitation

All target analyte and tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

Sample Analyte Flag AorP

HU083 All laboratory calibrated analytes J (all detects) A
HUQ75** reported as TICs
HUQ73

Raw data were not reviewed for Stage 2B validation.
XIll. Target Analyte Identification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

VALOGINVAECOM\RED HILL\54234A1A_A34_RV1.DOC



XIV. System Performance

The system performance was acceptable for samples which underwent Stage 4
validation. Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to ICV %D and TIC quantitation, data were qualified as estimated in five samples.

Due to trip blank contamination, data were qualified as not detected in one sample.

VALOGIN\AECOM\RED HILL\54234A1A_A34_RV1.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Data Qualification Summary - SDG 580-111708-1

Sample Analyte Flag AorP Reason (Code)
HU084** Acetone UJ (all non-detects) A Initial calibration
HUQ74** verification (%D) (c) .
HU083 Chloromethane UJ (all non-detects) A Initial calibration
HUO075** verification (%D) (c)
HU073
HU083 All laboratory calibrated analytes J (all detects) A Tentatively Identified
HU075** reported as TICs Compounds (TIC)
HU073 quantitation (v)

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Laboratory Blank Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Field Blank Data Qualification Summary - SDG 580-111708-1

Modified Final
Sample Analyte Concentration AorP Code
HUO74** Ethylbenzene 0.070U ug/L A t
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Date: (’17‘)"7/

Page._ bf ]
METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D)

Reviewer:
2nd Reviewer: 5
+ T

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

VALIDATION COMPLETENESS WORKSHEET
Stage 2B/4

LDC #:_54234A1a

SDG #:_580-111708-1
Laboratory:_Eurofins, Tacoma, WA

Validation Area _Comments
l. Sample receipt/Technical holding times AN
IIl. | GC/MS Instrument performance check A
IHI._| Initial calibration/ICV AW ! /, A N e lenv » 20
IV. | Continuing calibration IaN i e = 20 / SO
V. | Laboratory Blanks 5"‘) *
VI._| Field blanks S T% 3 2 4
VII. | Surrogate spikes A
VIiI. | Matrix spike/Matrix spike duplicates N S
IX. | Laboratory control samples AN vas LY
X. | Field duplicates S QD =2,Y
XI. | Internal standards A
Xll. | Target analyte quantitatio_n,Z"ﬁC C\b/ Not reviewed for Stage 2B validation.
XIII. | Target analyte identification b Not reviewed for Stage 2B validation.
XIV. | System performance A Not reviewed for Stage 2B validation.
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
T V-
1 HU084™ 580-111708-1** Water 03/21/22
2 HU083™ a) 580-111708-2"_ Water 03/21/22
3 HUQ75* 580-111708-3"* Water 03/21/22
4 HU073"_ — e 580-111708-4 Water 03/21/22
5 HU074* 580-111708-5"* Water 03/21/22
6
7
8
10
Notes:
I iy S %
s~ H¥5%| o
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Loc#__ g42%4 Ala

Method: Volatiles (EPA SW 846 Method 8260 0)

VALIDATION FINDINGS CHECKLIST

Page:1_ of_ 2
Reviewer.__FT

Validation Area

Yes

No

NA

Findings/Comments

I. Technical holding times

Were all technical hotding times met?

\

Was cooler temperature criteria met?

\

Il. GC/MS Instrument performance check

Were the BFB performance results reviewed and found to be within the specified
criteria?

Were all samples analyzed within the 12 hour clock criteria?

Illa. Initial calibration

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) < 16% and relative response
factors (RRF) within method criteria?

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve
fit acceptance criteria of > 0.990?

AAA

1Itb. Initial Calibration Verification

Was an initial calibration verification standard analyzed after each initial calibration
for each instrument?

Were all percent differences (%D) < 20% ?

IV. Continuing calibration

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument?

Were all percent differences (%D) < 20% and relative response factors (RRF) within
method criteria? Were all percent differences (%D) < 50% in the ending CCV?

V. Laboratory Blanks

Was a laboratory blank associated with every sample in this SDG?

Was a laboratory blank analyzed at least once every 12 hours for each matrix and
concentration?

\

Was there contamination in the laboratory blanks? If yes, please see the Blanks
validation findings worksheet.

VI. Field blanks

Were field blanks were identified in this SDG?

Were target analytes detected in the field blanks?

VIl Surrogate spikes

Were all surrogate percent recovery (%R) within QC limits?

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a
reanalysis performed to confirm samples with %R outside of criteria?

VIII. Matrix spike/Matrix spike duplicates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG?

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits?

Level IV Checklist_8260C_D_rev03.wpd



oc#__ 54224 A \au VALIDATION FINDINGS CHECKLIST

Page:2_ of 2
Reviewer._ FT

X. Field duplicates

Validation Area Yes | No | NA Findings/Comments
IX. Laboratory control samples i
Was an LCS analyzed for this SDG? -
Was an LCS analyzed per analytical batch? -~
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within
|ithe QC limits? -

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicates?

N

XI. Internal standards

Were internal standard area counts within -50% to +100% of the associated
calibration standard?

Were retention times within + 30 seconds of the associated calibration standard?

AN

{[XIL Target analyte quantitation
Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

Were the correct internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the target analyte?

Were target analyte quantitation and RLs adjusted to reflect all sample dilutions and
dry weight factors applicable to level IV validation?

ANAYEN

XIll. Target analyte identification

System performance was found to be acceptable.

Were relative retention times (RRT's) within + 0.06 RRT units of the standard? -
Did analyte spectra meet specified EPA "Functional Guidelines" criteria? -~
Were chromatogram peaks verified and accounted for? -
Were manual integrations reviewed and found acceptable? -
Did the laboratory provide before and after integration printouts? /
XIV. System performance

_—

XV. Overall assessment of data

Overall assessment of data was found to be acceptable.

Level IV Checklist_8260C_D_rev03.wpd



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane AA. Tetrachloroethene AAA, 1,3,5-Trimethylbenzene AAAA, Ethyl tert-butyl ether A1, 1,3-Butadiene
B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chiorotoluene BBBB. tert-Amyl methy! ether B81. Hexane

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane

D. Chioroethane DD. Chiorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. Isopropy! aicohol D1. Propylene

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11

F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12

G. Carbon disulfide GG. Xylenes, total GGG. p-lsopropyltoluene GGGG. Acrylonitrile G1. Freon 113

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114

I. 1,1-Dichloroethane

IIl. 2-Chloroethylviny! ether

lil. n-Butylbenzene

lIH. isobutyl alcohol

1. 2-Nitropropane

W. trans-1,3-Dichloropropene

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide

K. Chloroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane

L. 1,2-Dichioroethane LL. Methyl-tert-butyt ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chioride M1. 3,3-Dimethyl pentane

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. ledomethane N1. 2-Methyipentane

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichloroethene PPPP. Tefrahydrofuran P1. 3-Ethylpentane

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane

8. Trichloroethene 88. 1,3-Dichiorapropane SSS. o-Xylene 888S. Cyclohexane §1. 2,2,4-Trimethylpentane

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyciohexane T1. 2-Methyihexane

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachlorcethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Aliyl chloride U1. Nonanal

V. Benzene VV. Isopropylbenzene VWV, 4-Ethyltoluene VVVWV. Methyl methacrylate V1. 2-Methylnaphthalene
WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol

X. Bromoform

XX. 1,2,3-Trichloropropane

XXX. Di-isopropyi ether

XXXX. cis-1,4-Dichloro-2-butene

X1. 1,2,3-Trimethylbenzene

Y. 4-Methyl-2-pentanone

YY. n-Propylbenzene

YYY. tert-Butanol

YYYY. trans-1,4-Dichioro-2-butene

Y1. 2-Propanol

Z. 2-Hexanone

ZZ. 2-Chlorotoluene

ZZZ. tert-Butyl alcohol

ZZZZ. Pentachloroethane

Z1.
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Page: of

i

|
LDC #. 5‘/1 24/ /q»/ VALIDATION FINDINGS WORKSHEET
| Initial Calibration Verification Reviewer.___FT
METHOD: GC/MS VOA (E:PA SW 846 Method 8260 /:?
lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was an initial calibration verification standard analyzed after each ICAL for each instrument? :
Were all %D within the validation criteria of <20 %D? ( C,X
| Finglng %D -/
# Date #, Stapdard ID Compound (Limit:/ol 30%) Associated Samples Qualifications ~  ~
Bl [alss 1N TAco 49 E 204 Lo, Vo uy/n (ND]
[j#oll ! MB_ 5Po- D501 /
hl 1409 | (6N -TAcol & 22.7/ 2 5 A don //UU LD (N0
X7 | ) M® 580-2859%1L S

ICVvoa.wpd |



IDC#__SY2 39"9/% VALIDATION FINDINGS WORKSHEET Page:__/of_/
Blanks Reviewer:_ FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 /:)>
se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was a method blank associated with every sample in this SDG? ( b 7
Was a method blank analyzed at least once every 12 hours for each matrix and concentration?
Was there contamination in the method blanks? If yes, please see the qualifications below.

ank analysis date: 1! 7|
2 ] Associated Samples: 9 4+ (ND )
~

l Blank ID Sample Identification
!E.o SOl 2%< %
T cec 0.200 (1.0 )

EEE 0.274 (l1>.21)
a4a 0.29¥ (1z-2%)
1l 0.%4¥% r1>.67)

15,5 Trh chloroborwdve 0211 [I(14.44)

All results were qualified using the criteria stated below except those circled.
Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were

qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U".

BLANKS.wpd



oc# SV 234 A /- v VALIDATION FINDINGS WORKSHEET Page: ¢/
Field Blanks Reviewer: FT
ETHOD: GC/MS VOA (EPA SW 846 Method 8260 /3
N/A Were field blanks identified in this SDG?
N/A Were target compounds detected in the fi Bblanks? ( k: )
Blank units: M%‘\/ ssogiated sample units: “gl
Sampling date: 3’2\ !7*7/

Field blank type: (circlé on€) Field Blank / Rinsate / Trip Blank / Other: [ @ Associated Samples: 2 l S
Compound I Blank ID Sample ldentification

R e 5
« EE 0.092% 0.04070.0'10l4
/,
Blank units: Associated sample units:
Sampling date:

Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: ’ Associated Samples:

e —_——

pound | Blank ID Sample Identification

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were quaiified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".

FBLKASC2.wpd



LDC #: 5:#9. 3 ’-//3' /L VALIDATION FINDINGS WORKSHEET Page:_/of /
Field Duplicates Reviewer: FT
METHOD: GC/MS VOA (EPA SW 846 Method 8260 ﬁ
N/A Were field duplicate pairs identified in this SDG?
N/A Were target compounds detected in the field duplicate pairs?
Concentration D )
] RPD QUAL
Compound > ( (sj{)%)
N p.oo0Y 0.0bl '17, /
EE 0 .olou 0,040 59 /
Concentration )
RPD QUAL
Compound (< %)
Concentration ( ) )
RPD QUAL
Compound (< %)
Concentration ( )
RPD QUAL
Compound (< %)

FLDUP4 QUAL.WPD



Loc# \ ‘Z?‘_&(IA VALIDATION FINDINGS WORKSHEET Page: { of!
Target Analyte and TIC Reviewer: Lol

METHOD: GC/MS VOA (EPA SW 846 Method 8260D)

# Date Sample ID Analyte Finding Qualifications

2 -1 All laboratory calibrated analytes reported as Jdets/A (v)

tentatively identified compounds (TIC)

COMQUA_TIC



IDC#__ S¥Y > « 4/ o VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Initial Calibration Calculation Verification Reviewer: FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 /.

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the target analytes identified below using the following
calculations:

RRF = (AN CH(ANCY A, = Area of target analyte A, = Area of associated internal standard
average RRF = sum of the RRFs/number of standards C, = Concentration of target analyte C;, = Concentration of internal standard
%RSD =100 * (S/X) S = Standard deviation of the RRFs
X = Mean of the RRFs
Reported » Recalculated Reported Recalculated Reported Recalculated
Calibration SRR RRF Average RRF Average RRF
# Standard ID Date Target Analyte (Internal Standard) : std S- std) (initial) (initial) %RSD %RSD
1A L z/n’/n/ K 0.-soSV | a sosv 0.4/ lo.sy//) | 02 | jo. 2
aco ¥ e 17240 1 jww  1p752/ 14752/ | 4.5 ] ¢.3
Eft [SY0> | [5/03 | ISYYNT | LSYYS | o2 | g0 2
2 jenlL 9/30/;& K 0.4¥67 | 0.y7 | 0-580.5M4> o3 9.0 9.0
ALY D al ).425L | [eaGL [-X¥%27 | f8Y27 1-7 2.9
FEF Loy | [basye | £SBTS | ysaze| &Y | Y
3
4
Comments:
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LDC#_ 9 4234 / L VALIDATION FINDINGS WORKSHEET Page:_1_of 1
Continuing Calibration Results Verification Reviewer:  FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 V2 )

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the target analytes
identified below using the following calculation:

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where:
ave. RRF = initial calibration average RRF RRF = continuing calibration RRF
RRF = (AXCM(ANCY A, = Area of target analyte A, = Area of associated internal standard
C, = Concentration of target analyte C, = Concentration of internal standard
Reported Recalculated Reported Recalculated
Average RRF RRF RRF %D %D
# Standard ID Calibration Date Target Analvte (Internal Standard) (initial) (CC) (CC)
1L e (753l | pe7) | /€7) | b | 4y
EFF [-SYYS | 4782 | /783 JARN (5T
2 o/ 3/,)//27 /< 0-5a03 | 0.¢yQyH 0,4¢y3 4.9 -7
10 el L¥937 | 1913 | /€9 (2 | )2
FFE [S27S | 1.69L | 46TL 12:2 /93
3
4
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Loc#_ BH234 A fa_ VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Surrogate Results Verification Reviewer:_ FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 /P

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
S8 = Surrogate Spiked
Sample ID: £ [
Percent Percent -
Surrogate Surrogate Recovery Recovery Percent
Spiked Found . Reported Recalculated Difference
Dibromofluoromethane /0. O I/ .0 / / 0 / / o v
1,2-Dichloroethane-d4 ) 0.3 ]2 /03 i
Toluene-d8 / 9’ 7‘5 j ; ? ? r
Bromofiuorobenzene ¢ 5/ . 7 7 70 7 {2 -l
Comments:

SURRCALCrev.wpd



VALIDATION FINDINGS WORKSHEET
Laboratory Control Sample Results Verification

Page: of 1
Reviewer: FT

LDC #: '376{& YA Ja_

METHOD: GC/MS VOA (EPA SW 846 Method 8260 )Q

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate (if applicable) were
recalculated for the target analytes identified below using the following calculation:

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
SA = Spike added
LCSC = Laboratory control sample concentration

LCSDC = Laboratory control sample duplicate concentration

RPD =/LCSC-LCSDCI|* 2/(LCSC + L(:,‘SDC)

LCSID: 1510 551-’)’3‘1@]

' Spike Spiked Sample 1cs Lcsn Lcs/ csn
Compound l ( :dd1r/) ?on&eon(m?;%u/ Percent Recovery Percent Recovery RPD

| Lcs " Lcsp s | icso Reported Recalc. Reported Recalc. || Reported | Recalc.
1,1-Dichloroethene (0.0 10.0 4yt 20 | &> 83 g 99 ! )
Trichloroethene 4.2 | 4.5°9 92— 92 92 ‘IZ | |
Benzene "J'“Q‘ 4. $b b a’b A7 ﬂ7 ] !
Toluene S-10 [5.0) 10Z oz 0O [14Y 2~ ?
Chlorobenzene v S. ) || S.37 10> [9% Jos™ Jos 2 2

Comments:

LCSCLCrev.wpd




ioc#_ SY23YA /o

METHOD: GC/MS VOA (EPA SW 846 Method 8260 0

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Reviewer.__ FT

The concentration of the sample was calculated for the target analytes identified below using the following calculation:

Concentration = (A Y(1.)(DF)

Df
%S

(A)RRF)(V,)(%S)

Area of the characteristic ion (EICP) for the
target analyte to be measured

Area of the characteristic ion (EICP) for the
specific internal standard

Amount of internal standard added in
nanograms (ng)

Relative response factor of the calibration
standard.

Volume or weight of sample pruged in
milliliters (ml) or grams (g).

Dilution factor.

Percent solids, applicable to soils and solid
matrices only.

Example:

Sample 1.D.

#) K

Cong.

(10")

oLy >s

414 »0) (oS )

2517 g |1

Page:_ 1 of_1

Sample ID Compound

Reported Congentration
{ v

Calculated Con’ﬁ)l:tration

(W Qualification

A | K

A.5\7

2517 -

™

RECALCrev.wpd




LDC Report# 54234A2a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 14, 2022

Parameters: Semivolatiles

Validation Level: Stage 2B & 4

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111708-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUQ084** 580-111708-1** Water 03/21/22
HUQ75 580-111708-3 Water 03/21/22
HUQ74** 580-111708-5** Water 03/21/22

**Indicates sample underwent Stage 4 validation
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) and Tentatively ldentified Compounds
(TICs) by Environmental Protection Agency (EPA) SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results. Samples appended with a double
asterisk on the cover page were subjected to Stage 4 data validation, which is
comprised of the QC summary forms as well as the raw data, to confirm sample
qguantitation and identification.

VALOGIN\AECOM\RED HILL\54234A2A_A34_RV1.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated):. The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

WLDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54234A2A_A34_RV1.DOC



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Y Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54234A2A_A34_RV1.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:

Associated
Date Analyte %D Samples Flag AorP
03/28/22 Bis(2-chloroisopropy!) ether 27.3 All samples in SDG 580-111708-1 | UJ (all non-detects) A
Diethylphthalate 29.0 UJ (all non-detects)
Pentachlorophenol 36.7 UJ (all non-detects)

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

\LDCFILESERVER\ALIDATION\LOGIN\AECOM\RED HILL\54234A2A_A34_RV1.DOC



V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC

limits.

Relative percent differences (RPD) were within QC limits with the following exceptions:

LCSID RPD
(Associated Samples) Analyte (Limits) Flag AorP
LCS/LCSD 580-385291 2,4-Dimethylphenol 22 (£20) NA
(All samples in SDG 580-111708-1) | 2-Chlorophenol 24 (s20)
4-Chloroaniline 21 (s20)
Bis(2-chloroethyl) ether 22 (<20)
Hexachlorobutadiene 25 (s20)

X. Field Duplicates

Samples HU075 and HUO074** were identified as field duplicates. No results were
detected in any of the samples.

Xl. Internal Standards
All internal standard areas and retention times were within QC limits.
XIl. Target Analyte and Tentatively Identified Compound Quantitation

All target analyte and tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

6
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Sample Analyte Flag AorP

All samples in SDG 580-111708-1 | All TICs NJ (all detects) A

Raw data were not reviewed for Stage 2B validation.

Manual integrations were reviewed and were considered acceptable. The laboratory
provided before and after integration printouts.

XIlil. Target Analyte Identification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

The system performance was acceptable for samples which underwent Stage 4
validation. Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to continuing calibration %D and TIC quantitation, data were qualified as estimated
in three samples.

VALOGIN\VAECOMIRED HILL\54234A2A_A34_RV1.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Data Qualification Summary - SDG 580-111708-1

Sample Analyte Flag AorP Reason (Code)
HU084** Bis(2-chloroisopropyl) ether UJ (all non-detects) A Continuing calibration (%D) (c)
HUO075 Diethylphthalate UJ (all non-detects)

HUQ74** Pentachlorophenol UJ (all non-detects)

HU084** All TICs NJ (all detects) A Tentatively Identified Compounds
HUO075 (TIC) quantitation (v)

HUQ74**

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Field Blank Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

VALOGINVAECOM\RED HILL\54234A2A_A34_RV1.DOC




LDC #:__54234A2a
SDG #:_580-111708-1

Laboratory:_Eurofins, Tacoma. WA

METHOD: GC/MS Semivolatiies (EPA SW-846 Method 8270E)

VALIDATION COMPLETENESS WORKSHEET
Stage 2B/4

Date: L 7—'
Page: | of

Reviewer:
2nd Reviewer: _

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area __Comments
. Sample receipt/Technical holding times A /A
1l GC/MS Instrument performance check A. 1
.| initial calibratior/iCV___ Py B D_/O pso £ S, (¥ 1Y £20
IV. _| Continuing calibration l& V\MO\ " e W £ 20/ QD
1 B) v 4
V. | Laboratory Blanks A
VI. | Field blanks N
VII. | Surrogate spikes A
ViIl. | Matrix spike/Matrix spike duplicates N )
IX. | Laboratory control samples 6“) Las VO
X. _| Field duplicates ) R=*%
XI. | Internal standards A
Xll. | Target analyte quantitation /r (Q_ %/ Not reviewed for Stage 2B validation. rn al -~ MIM /(k @
Xill. | Target analyte identiﬂcatior': A Not reviewed for Stage 2B validation. Mi .
XIV. | System performance !-\ Not reviewed for Stage 2B validation.
XV. | Overall assessment of data /AN
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank ’
* Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
7~ | Huosa* 580-111708-1** Water 03/21/22
2° | Huo7s D 580-111708-3 Water 03/21/22
3 HUQ074™ O 580-111708-5" Water 03/21/22
4
5
6
7
8
19
Notes:
MB 5%0-~ 1,452 A

LAAECOM\Red Hill\54234A2aW .wpd
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oc#_ GYa 4 Ahee VALIDATION FINDINGS CHECKLIST

—
Method: Semivolatiles (EPA SW 846 Method 8270 t )

Page:_1 _of_2
Reviewer:_ FT

criteria?

Validation Area Yes { No | NA Findings/Comments
A Technicél holding times
Were all technical holding times met? -
Was cooler temperature criteria met?
Il. GC/MS Instrument performance check
Were the DFTPP performance results reviewed and found to be within the specified | _~

Were all samples analyzed within the 12 hour clock criteria?

Hlla. Initial calibration

Diq the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) < 15% and relative response
factors (RRF) within method criteria?

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve
fit acceptance criteria of > 0.9907?

AERYA

HNib. Initial Calibration Verification

Was an initial calibration verification standard analyzed after each initial calibration
for each instrument?

Were all percent differences (%D) < 20%?

V. Continuing calibration

IANEN

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument?

Were all percent differences (%D) < 20% and relative response factors (RRF) within
method criteria? Were all percent differences (%D) < 50% for closing calibration
verification?

Were all surrogate percent recovery (%R) within QC limits?

V. Laboratory Blanks
Was a laboratory blank associated with every sample in this SDG? -
Was a laboratory blank analyzed at ieast once every 12 hours for each matrix and
conceniration? —
Was there contamination in the laboratory blanks? If yes, please see the blanks /
validation findings worksheet.
VI. Field blanks
Were field blanks were identified in this SDG? T
Were target analytes detected in the field blanks? //
VIl. Surrogate spikes
T

If 2 or more base neutral or acid surrogates were outside QC limits, was a
reanalysis performed to confirm %R?

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to
confirm %R ?

VIll. Matrix spike/Matrix spike duplicates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG?

Level IV Checklist_8270D_rev03.wpd



Loc#__ 94224 Alov

VALIDATION FINDINGS CHECKLIST

Page:_2 of 2
Reviewer:__ FT

Validation Area

Yes

No

NA

Findings/Comments

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits?

IX. Laboratory control samples

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (% R) and relative percent difference (RPD) within

the QC limits?

X. Field duplicates

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicates?

XI. Internal standards

Were internal standard area counts within -50% to +100% of the associated
calibration standard?

A\

Were retention times within + 30 seconds of the associated calibration standard?

A

Xll. Target analyte quantitation

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

Were the correct internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the target analyte?

Were compound quantitation and RLs adjusted to reflect all sample dilutions and
dry weight factors applicable to level IV validation?

NININ

XIIl. Target analyte identification

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

Did compound spectra meet specified EPA "Functional Guidelines” criteria?

Were chromatogram peaks verified and accounted for?

Were manual integrations reviewed and found acceptable?

Did the laboratory provide before and after integration printouts?

ANATAYAWA

XIV. System performance

System performance was found to be acceptable.

\
\

XV. Overall assessment of data

Overall assessment of data was found to be acceptable.

\
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METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

CC. Dimethyiphthalate

EEE. Bis(2-ethylhexyl)phthalate

GGGG. C30-Hopane

11. Methyl methanesulfonate

B. Bis (2-chloroethyl) ether

DD. Acenaphthylene

FFF. Di-n-octylphthalate

HHHH. 1-Methylphenanthrene

J41. Ethyl methanesulfonate

C. 2-Chlorophenol

EE. 2,6-Dinitrotoluene

GGG. Benzo(b)fiuoranthene

Hll. 1,4-Dioxane

K1, 0,0',0"-Triethylphosphorothioate

D. 1,3-Dichlorobenzene

FF. 3-Nitroaniline

HHH. Benzo(k )fluoranthene

JJJJ. Acetophenone

L1. n-Phenylene diamine

E. 1,4-Dichlorobenzene

GG. Acenaphthene

lll. Benzo(a)pyrene

KKKK. Atrazine

M1. 1,4-Naphthoquinone

F. 1,2-Dichlorobenzene

HH. 2,4-Dinitrophenol

JUJ. Indeno(1,2,3-cd)pyrene

LLLL. Benzaldehyde

N1. N-Nitro-o-toluidine

G. 2-Methylpheno!

I1. 4-Nitrophenol

KKK. Dibenz{a,h)anthracene

MMMM. Caprolactam

O1. 1,3,5-Trinitrobenzene

H. 2,2"-Oxybis(1-chloropropane)

JJ. Dibenzofuran

LLL. Benzo(g,h,i)perylene

NNNN. 2,6-Dichiorophenol

P1. Pentachiorobenzene

. 4_»Me(hylphenol

KK. 2,4-Dinitrotoluene

MMM. Bis(2-Chloroisopropyljether

0000. 1,2-Diphenylhydrazine

Q1. 4-Aminobiphenyl

J. N-Nitroso-di-n-propylamine

LL. Diethylphthalate

NNN. Aniline

PPPP. 3-Methylphenol

R1. 2-Naphthylamine

I K. Hexachloroethane

MM. 4-Chlorophenyi-phenyt ether

00O0. N-Nitrosodimethylamine

QQQQ. 3&4-Methylphenol

S1. Triphenylene

[L. Nitrobenzene

NN. Fluorene

PPP. Benzoic Acid

RRRR. 4-Dimethyldibenzothiophene (4MDT)

T1. Octachlorostyrene

M. Isophorone

00. 4-Nitroaniline

QQQ. Benzyl alcohol

SSSS. 2/3-Dimethyldibenzothiophene (4MDT)

U1. Famphur

N. 2-Nitrophenol

PP. 4,6-Dinitro-2-methylphenol

RRR. Pyridine

TTTT. 1-Methyldibenzothiophene (1MDT)

V1. 1,4-phenylenediamine

0. 2,4-Dimethylphenol

QQ. N-Nitrosodiphenylamine

S88. Benzidine

UUUU.. 2,3,4,6-Tetrachlorophenol

W1. Methapyrilene

P. Bis(2-chloroethoxy)methane

RR. 4-Bromophenyl-phenyiether

TTT. 1-Methyinaphthalene

VVVWV. 1,2,4,5-Tetrachliorobenzene

X1. Pentachloroethane

Q. 2,4-Dichlorophenol 8S. Hexachlorobenzene UUU.Benzo(b)thiophene WWWW.. 2-Picoline Y1. 3,3-Dimethylbenzidine
lR‘ 1,2,4-Trichlorobenzene TT. Pentachloraphenol VVV.Benzonaphthothiophene XXXX. 3-Methyicholanthrene Z1. o-Toluidine
IS. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2, 1-Naphthylamine

T. 4-Chloroaniline

VV. Anthracene

XXX, 2,6-Dimethyinaphthalene

ZZ77. Hexachloropropene

B2. 4-Aminobipheny!

U. Hexachlorobutadiene

WW. Carbazole

YYY. 2,3,5-Trimethyinaphthalene

A1, N-Nitrosodiethylamine

C2. 4-Nitroquinoline-1-oxide

V. 4-Chloro-3-methylphenol

XX. Di-n-butylphthalate

ZZZ. Perylene

B1. N-Nitrosodi-n-butylamine

D2. Hexachloropene

W. 2-Methyinaphthalene

YY. Fluoranthene

AAAA. Dibenzothiophene

C1. N-Nitrosomethylethylamine

E2. Bis (2-chloro-1-methylethyl) ether

X. Hexachlorocyclopentadiene

ZZ. Pyrene

BBBB. Benzo(a)fluoranthene

D1. N-Nitrosomorpholine

F2. Bifenthrin

Y. 2,4,6-Trichlorophenol

AAA. Butylbenzylphthalate

CCCC. Benzo(b)fluorene

E1. N-Nitrosopyrrolidine

G2. Cyfluthrin

Z. 2,4,5-Trichlorophenol

BBB. 3,3-Dichlorobenzidine

DDDD. cis/trans-Decalin

F1. Phenacetin

H2. Cypermethrin

AA. 2-Chloronaphthalene

CCC. Benzo(a)anthracene

EEEE. 1,1-Biphenyl

G1. 2-Acetylaminofluorene

12. Permethrin (cis/trans)

|BB. 2-Nitroaniline

DDD. Chrysene

FFFF. Retene

H1. Pronamide

J2. 5-Nitro-o-toluidine

Compound List.wpd
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svo4d

VALIDATION FINDINGS WORKSHEET

Continuing Calibration
METHOD: GC/MS ¥6A (EPA SW 846 Method-8260 = ) ¥370 E

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
YN NA Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
/A

Yﬁﬁ/A

Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

L./

Page: of
Reviewer:_FT

(e )
S 7

H\O/

Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications —~
bl | eon MMM 2. Al \F AR Jud /o (aw
o LL 29-0 \ "
1T e/ { ul7&

CONCAL.wpd



LDC#_ SYR DY

METHOD: GC/MS BNA (Method & J-70%

VALIDATION FINDINGS WORKSHEET

Laboratory Control Samples (LCS)

Pleagse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

(1

N/A Was a LCS required?
| AN/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

Page: __/:)f___

/

Reviewer: FT

LCS LCSD
# LCS/LCSDID Compound %R {Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
Len 1D o ( 22 (20 AV (w) [ 3ok /¢ o
590 2YGRA| (O 24« / [
T 2}
12 22
A v \v

L~ |~ |~ |~ |~ |~ |~ |~ [~ |~ ]~~~ |~ |~ |~ |~ =~ =~ |~ |~

b |~~~ [~ ]~ |~~~ |~~~ ==~ |~ |~ |- |- |- |-

—~{-~l-1-{-1{-}- =1~~~ ~1~|~I~lHiI~~1~ |~ |~]1~ |~

o D= BV DU DU SNOR DD | SRR RN (N R RO RN FS DY PP | G (PSS NUPE NI NIPE PR (IR RV O

LCSLCSD.wpd



LDC #: 54234A2a

METHOD: GCMS  8270E

VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

Page: _ 1
Reviewer:

of 1
N I

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations:

RRF = (Ax)(Cis)/(Ais)(Cx} Where: Ax = Area of compound
average RRF = sum of the RRFs/number of standards Cx = Concentration of compound
%RSD = 100 * (S/X) S = Standard deviation of the RRFs
X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard
Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 500 std) (RRF500 std) (Initial) (Initial)
ICAL 1/24/2022 |A 1.0690 1.0690 1.0044 . 1.0044 11.0 11.0
TACO51 U 0.1794 0.1794 0.1815 0.1815 13.3 13.3
LL 1.3352 1.3352 1.2963 1.2963 8.5 8.5
SS 0.2325 0.2325 0.2584 0.2584 10.5 10.5
BBB Linear

012422 TACO51 version2




LDC #: 54234A2a

METHOD: GCMS  8270E

VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

Page: 1
Reviewer:

of 1
__FT

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations:

RRF = (Ax)(Cis)/(Ais)(Cx}) Where: Ax = Area of compound
average RRF = sum of the RRFs/number of standards Cx = Concentration of compound
%RSD = 100 * (S/X) S = Standard deviation of the RRFs
X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard
Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 500 std) (RRF500 std) (Initial) (initial)
ICAL 1/24/2022 |A 1.0690 1.0690 1.0044 1.0044 11.0 11.0
TACO51 U 0.1794 0.1794 0.1815 0.1815 13.3 13.3
LL 1.3352 1.3352 1.2963 1.2963 8.5 8.5
SS 0.2325 0.2325 0.2584 0.2584 10.5 10.5
BBB quadratic

012422 TACO51 version2




LDC#__ ZY2 /A e VALIDATION FINDINGS WORKSHEET

Page: 1 of_1
Continuing Calibration Results Verification

Reviewer:_ FT

METHOD: GC/MS BNA (EPA SW 846 Method 8270 &)

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the target
analytes identified below using the following calculation:

% Difference = 100 * (ave. RRF - RRF)/ave. RRF

Where: ave. RRF = initial calibration average RRF
RRF = (A)NC(ANC,)

A, = Area of target analyte
C, = Concentration of target analyte

RRF = continuing calibration RRF
A, = Area of associated internal standard
C, = Concentration of internal standard

Standard ID

Calibfation
Date

Target Analyte (Internal Standard)

Average RRF
(Initial)

Reportad

Roealeulated

Reported

Recalculated

RRF
(cc)

RRF
(cc)

%D

%D

1:@_@\/

I)ip
s

A

(1st IS)

.00 UY

0.%25 ©}

0.%¥259

.

W

(2"18)

0.181>

0.1%L%

0.1069

2.0

1-2967 1>
i @ws) | p.25%Y 0.5%7
(/ é.\j (5" 15) Zool)

(6" 1S)

Ly )

59
30T

|2 29.U
0.95%7 0.
200 ) 9] 0

‘]\d
Q

X

2 (1st 1S)
(2™1s)

(318)

@"1s)

6" 1S)

(6 1S)

3 (1st 1S)
(2"18)

(3"1s)
(4"18)
(5" IS)
(6" 1S)

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of
the recalculated resuits.

CONCLCrev.wpd



Lpc# DY RBYARAA

VALIDATION FINDINGS WORKSHEET

Surrogate Results Verification

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270 &)

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100

Sample ID: é I

Where:

SF = Surrogate Found
SS = Surrogate Spiked

Page: of

1

Reviewer: FT

Percent Pereent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5 {000 Lby. [ 67 (97 O
L]
2-Fluorobiphenyl 65%.9 bl bl
Terphenyl-d14 7 7 L/ s 7 7 2? ’
Phenol-d5 )7 le 7 / g / y /
2-Fluorophenol I D2 L)» 23 3} l
2,4,6-Tribromophenol ’p ; 72 . Q/ 5 7 ;7 v
7
§am ple ID:;
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

Nitrobenzene-dS

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5

2-Fiuorophenot

2,4,6-Tribromophenol

SURRrev.wpd




LoC# 359 22 vhda__

VALIDATION FINDINGS WORKSHEET
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

Page:_1_of 1

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
target analytes identified below using the following calculation:

SSC = (AX)(Cis)(Fv)(Df) Where: A= Area of the target analyte Ws= Initial weight of the sample
(Ais)RRF)(Vs or Ws)(%S/100) A= Area for the specific internal standard %S= Percent Solid
C,s = Concentration of internal standard SSC = Spiked sample concentration
%Recovery = (SSC/SA)*100 Fv =Final volume of extract LCS = Laboratory control sample
Df= Dilution factor LCSD = Laboratory control sample duplicate
RRF= Average relative response factor of the target analyte Vs= Initial voiume of the sample
RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100
LCS/LCSD samples: WA |D  GBD — %S 79 |
=l S s =
Spike Spike ICS LCSD LCSIL CSD
Add Congcent %ijon
‘Compound ( w ( M}L Percent Recovery Percent Recovery RPD
[¢ \
L LCS_ LCSD LCS LCSD Beparted Recalc _Il__Reported -Reralc Reparted [ Recalculated |
Phenol 1. U 2.0 O-'SULI 0 ng’ Lot 7’5( >0 20 & (,,
N-Nitroso-di-n-propytamine -
4-Chloro-3-methyiphenol -
Acenaphthene ~
Pentachiorophenol '-\ 'O &O qu 2 'K (9 ] ({) 51’ 5’2,9 S/ %
pere L\ 2.0 20 ¥ |16 | ¢4 ¥4 Y 4% 2 L

LCSCLCrev.wpd



LDC#_ B¥2 3/ VALIDATION FINDINGS WORKSHEET Page:__1 of 1
Sample Calculation Verification Reviewer:__ FT

METHOD: GC/MS BNA (EPA SW 846 Method 8270 £

The concentration of the sample was calculated for the target analyte identified below using the following calculation:

Concentration = (A JV)DF)(2.0) Example:
(A)RRFYV )(V))(%S) ]

A, = Area of the characteristic ion (EICP) for the target SamplelD. L&/ , ﬂ\u\,o

analyte to be measured .98 % 2y S$29
A, = Area of the characteristic ion (EICP) for the specific )

internal standard ) ( ‘)
I = Amount of internal standard added in nanograms (ng) Conc. = ( ‘ﬁgLﬂ (ﬂ O) ( )O O s

.00

Vv, = Volume or weight of sample extract in milliliters (ml) or (230 85) ( l.o L}b’ ) (’ oo O)

grams (g).
V, = Volume of extract injected in microliters (ul) =
V, = Volume of the concentrated extract in microliters (uf)
Df = Dilution Factor.
%S = Percent solids, applicable to soil and solid matrices

only.
2.0 = Factor of 2 to account for GPC cleanup

Reported Calculated
) Concentrdtion COncentrrbi%
# Sample ID Target Analyte { ua- ?/ (U6 Qualification
L&D m\wx) ’ 0. <b & 0.<B (,

RECALCrev.wpd



LDC Report# 54234A2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Polynuclear Aromatic Hydrocarbons

Validation Level: Stage 2B & 4

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111708-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU084** 580-111708-1** Water | 03/21/22
HUOQ75 580-111708-3 Water | 03/21/22
HUQ74** 580-111708-5** Water | 03/21/22

**Indicates sample underwent Stage 4 validation
1

VALOGINVAECOM\RED HILL\54234A2B_A34.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results. Samples appended with a double
asterisk on the cover page were subjected to Stage 4 data validation, which is
comprised of the QC summary forms as well as the raw data, to confirm sample
quantitation and identification.

VALOGIN\VAECOM\RED HILL\54234A2B_A34.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGINVAECOM\RED HILL\54234A2B_A34.DOC



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

VALOGINVAECOM\RED HILL\54234A2B_A34.D0C



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

Instrument performance check was performed at the required frequency.
All ion abundance requirements were met.

Ill. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all analytes.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks

No field blanks were identified in this SDG.

VALOGINVAECOM\RED HILL\54234A2B_A34.DOC



VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples HU075 and HUO074** were identified as field duplicates. No results were
detected in any of the samples.

XI. Internal Standards
All internal standard areas and retention times were within QC limits.
XIl. Target Analyte Quantitation

All target analyte quantitations met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XIll. Target Analyte Identification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

Manual integrations were reviewed and were considered acceptable. The laboratory
provided before and after integration printouts.

XIV. System Performance

The system performance was acceptable for samples which underwent Stage 4
validation. Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

6
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 580-
111708-1
No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification
Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -

SDG 580-111708-1

No Sample Data Qualified in this SDG
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LDC #:__54234A2b

SDG #:_580-111708-1
Laboratory:_Eurofins, Tacoma, WA

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E-SIM)

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

Date: [’Zz/ #2
Page:_/of

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area _Comments
I. | Sample receipt/Technical holding times A/A
1. GC/MS Instrument performance check A )
. | initial calibration/iICV. 4 ’ A A ?/u pr 2\ 8 (& ol £ 20
IV. _| Continuing calibration ! W\) K ! o = 20 ‘) )
V. | Laboratory Blanks A
Vi. | Field blanks N
VII. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates N d~
IX. | Laboratory control samples A LeD \‘p
X. | Field duplicates NV D = 2. >
Xl. | Internal standards _’\_ l
XIl. ] Target analyte quantitation /\ Not reviewed for Stage 2B validation.
Xlil. | Target analyte identification A Not reviewed for Stage 2B validation. M 1
XIV. | System performance A Not reviewed for Stage 2B validation.
XV. | Overall assessment of data A"
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1~ | HU084** 580-111708-1** Water 03/21/22
2~ | HUO75 ,O 580-111708-3 Water 03/21/22
3 HU074** 0 580-111708-5** Water 03/21/22
4
5
6
7
8
o]
Notes:
M 59M- 2 B S|~

LAAECOM\Red Hill\64234A2bW .wpd




LDC # '5\" L4 A)‘b "~ VALIDATION FINDINGS CHECKLIST

Method: Semivolatiles (EPA SW 846 Method 8270 )

Page:_ 1 of_2
Reviewer: FT

Validation Area

Yes

No | NA

Findings/Comments

I. Technical holding times

Were all technical holding times met?

\

Was cooler temperature criteria met?

ll. GC/MS Instrument performance check

N

Were the DFTPP performance results reviewed and found to be within the specified
criteria?

Were all samples analyzed within the 12 hour clock criteria?

NN\

Hla. Initial calibration

Did the laboratory perform a 5 point calibration prior to sample analysis?

Were all percent relative standard deviations (%RSD) < 15% and relative response
factors (RRF) within method criteria?

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve
fit acceptance criteria of > 0.990?

NIA

Hlib. Initial Calibration Verification

Was an initial calibration verification standard analyzed after each initial calibration
for each instrument?

Were all percent differences (%D) < 20%?

\|

IV. Continuing calibration

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument?

Were all percent differences (%D) < 20% and relative response factors (RRF) within
method criteria? Were all percent differences (%D) < 50% for closing calibration
verification?

A N

V. Laboratory Blanks

Was a laboratory blank associated with every sample in this SDG?

\

Was a laboratory blank analyzed at least once every 12 hours for each matrix and
concentration?

Was there contamination in the laboratory blanks? If yes, please see the blanks
validation findings worksheet.

VI. Field blanks

Were field blanks were identified in this SDG?

Were target analytes detected in the field blanks?

VII. Surrogate spikes

Were all surrogate percent recovery (%R) within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a
reanalysis performed to confirm %R?

\

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to
confirm %R ?

VIll. Matrix spike/Matrix spike duplicates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG?

Level IV Checklist_8270D_rev03.wpd



LDC #: ‘5“! LY Ag*’\? | VALIDATION FINDINGS CHECKLIST

Page:_2 of 2
Reviewer.___ FT

Validation Area

Yes

No

NA

Findings/Comments

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits?

IX. Laboratory control samples

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (% R) and relative percent difference (RPD) within
the QC limits?

N

X. Field duplicates

Were field duplicate pairs identified in this SDG?

\

Were target analytes detected in the field duplicates?

XI. Internal standards

Were internal standard area counts within -50% to +100% of the associated
calibration standard?

Were retention times within + 30 seconds of the associated calibration standard?

A

Xll. Target analyte quantitation

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

Were the correct internal standard (1S), quantitation ion and relative response factor
(RRF) used to quantitate the target analyte?

Were compound quantitation and RLs adjusted to reflect all sample dilutions and
dry weight factors applicable to level 1V validation?

ANAW

XIll. Target analyte identification

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

Did compound spectra meet specified EPA "Functional Guidelines" criteria?

Were chromatogram peaks verified and accounted for?

Were manual integrations reviewed and found acceptable?

Did the laboratory provide before and after integration printouts?

XIV. System performance

System performance was found to be acceptable.

XV. Overall assessment of data

Overall assessment of data was found to be acceptable.

NENEBRINNNE

Level IV Checklist_8270D_rev03.wpd



METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethythexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate
B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate
C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene lil. 1,4-Dioxane K1. 0,0’,0"-Triethylphosphorothioate
D. 1,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L1. n-Phenylene diamine

E. 1,4-Dichlorobenzene GG. Acenaphthene lii. Benzo(a)pyrene KKKK. Atrazine M1. 1,4-Naphthoquinone

F. 1,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. Indeno(1,2,3-cd)pyrene LLLL. Benzaldehyde N1. N-Nitro-o-toluidine

G. 2-Methylphenol H. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene

H. 2,2"-Oxybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene

|. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1,2-Diphenyihydrazine Q1. 4-Aminobiphenyl

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine

IK. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 00O0. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene

IL. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) | T1. Octachlorostyrene

M. Isophorone OO0. 4-Nitroaniline QQQ. Benzyi alcohol S§SS8S. 2/3-Dimethyldibenzothiophene (4MDT) | U1. Famphur

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1,4-phenylenediamine
0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU.. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenyiether TTT. 1-Methylnaphthalene VVVV. 1,2,4,5-Tetrachlorobenzene X1. Pentachloroethane

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene UUU.Benzo(b)thiophene WWWW.. 2-Picoline Y1. 3,3-Dimethylbenzidine
R. 1,2,4-Trichlorobenzene TT. Pentachlorophenol VVV.Benzonaphthothiophene XXXX. 3-Methyicholanthrene Z1. o-Toluidine

S. Naphthalene Uu. Phenantﬁrene WWW .Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine

T. 4-Chloroaniline VV. Anthracene XXX. 2,6-Dimethyinaphthalene Z27Z. Hexachloropropene B2. 4-Aminobiphenyl

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide
V. 4-Chloro-3-methylphenol XX. Di-n-butyiphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine D2. Hexachloropene

W. 2-Methyinaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether
X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene D1. N-Nitrosomorpholine F2. Bifenthrin

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin

Z. 2,4,5-Trichlorophenol BBB. 3,3"-Dichlorobenzidine DDDD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. 1,1-Bipheny! G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans)
BB. 2-Nitroaniline DDD. Chrysene FFFF. Retene H1. Pronamide J2. 5-Nitro-o-toluidine

Compound List.wpd




LDC #: 54234A2b

METHOD: GCMS  8270D SIM

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page: _ 1
Reviewer:

of 1
T

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations:

RRF = (Ax)(Cis)/(Ais)(Cx) Where: Ax = Area of compound
average RRF = sum of the RRFs/number of standards Cx = Concentration of compound
%RSD = 100 * (S/X) S = Standard deviation of the RRFs
X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard
Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 500ug/Lstd) (RRF 500ug/L std) (Initial) (Initial)
ICAL 1/14/2022 |S 1.0790 1.0790 1.0577 1.0577 5.4 5.4
GG 1.3227 1.3227 1.3260 1.3260 4.9 4.9
TACO50 8]V) see curve
DDD see curve
i see curve

011422 TACO50 S and GG




LDC#: 54234A2b

Method: PAH 8270E SIM

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Calibration () (X)
Date System Compound Standard Response Concentration
1/14/2022 GCMS n 1 0.023501 0.01

2 0.037762 0.02

3 0.077310 0.05

4 0.126190 0.1

5 0.246460 0.2

6 0.611850 0.5

7 1.267900 1

8 2.564400 2

9 6.866000 5

10 13.724000 10

11 26.812000 20

12 72.035000 50

13 133.590000 100

Regression Output Reported

Constant } 0.172544 1.061400
Std Err of Y Est
R Squared 0.998844 0.995000
Degrees of Freedom
X Coefficient(s) 1.353978 1.300800
Std Err of Coef.
Correlation Coefficient 0.999422
Coefficient of Determination (r*2) 0.998844 0.995000

011422 1l TACOS50 Linear

Page:__ 1

Reviewer:

__of _

FT

1



LDC#: 54234A2b

‘Method: PAH 8270E SIM

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Calibration (Y) X)
Date System Compound Standard Response | Concentration
1/14/2022 GCMS uu 1 0.039012 0.02

2 0.080690 0.05

3 0.137640 0.1

4 0.259600 0.2

5 0.632050 0.5

6 1.277300 1

7 2.486800 2

8 6.547500 5

9 12.965000 10

10 24.658000 20

11 65.315000 50

12 117.340000 100

Regression Output Reported

Constant 0.510013 1.430000
Std Err of Y Est
R Squared 0.997599 0.999000
Degrees of Freedom
X Coefficient(s) 1.194570 1.255900
Std Err of Coef.
Correlation Coefficient 0.998799
[Coefficient of Determination (r*2) 0.997599 0.999000

011422 UU TACOS0 Linear

Page:_ 1

Reviewer:

of

FT

1



LDC#:54234A2b VALIDATION FINDINGS WORKSHEET Page:__ 1 of__1

Initial Calibration Calculation Verification Reviewer: FT___
Method: PAH 8270E SIM
Calibration (Y) (X)
Date System Compound Standard Response | Concentration
1/14/2022 GCMS DDD 1 0.051554 0.02

2 0.099365 0.05

3 0.179370 0.1

4 0.321600 0.2

5 0.777150 0.5

6 1.505500 1

7 2.930600 2

8 7.683500 5

9 14.918000 10

10 28.998000 20

11 79.045000 50

12 140.030000 100

Regression Output Reported

Constant 0.544670 2.224000
Std Err of Y Est
R Squared 0.996939 0.999000
Degrees of Freedom
X Coefficient(s) 1.429574 1.497900
Std Err of Coef.
Correlation Coefficient 0.998468
Coefficient of Determination (r*2) 0.996939 0.999000

011422 DDD TACOS50 Linear



oc#_ SYR 2 AXDb

VALIDATION FINDINGS WORKSHEET

Page:_1 of 1
Continuing Calibration Results Verification

Reviewer._ FT

METHOD: GC/MS BNA (EPA SW 846 Method 8270 )

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the target
analytes identified below using the following calculation:

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF
RRF = (A)(C,)/(AN)Cy A, = Area of target analyte
C, = Concentration of target analyte

RRF = continuing calibration RRF
A, = Area of associated internal standard
C,. = Concentration of internal standard

Reported Recaleulated Reported Recalculated
Standard ID Calibration Target Analyte (Internal Standard) Average RRF RRF RRF %D %D
# Date (Initial) (CC) {CC)
1 | e 4]y ,W 5 o) | 0ST] | 0.0y | 04,05 Q. Z— 12
g4 @) 12260 | 200 |- 200 2> 9s
’bob uu 3"15) S0 0O 4»s 425 12O X
voy @s) x o b2 17 57
X " J 4> 429 -2 12-2
(6% 1) ’
2 (1st IS)
(2™ 1S)
(391IS)
(4"1s)
(8" 18)
(6" 1S)
3 (1st 1S)
(2 18)
(371S)
(4" 1s)
(5™ 1S)
(6" 1S)

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of

the recalculated results.

CONCLCrev.wpd




LDC#__SHn By Ab

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270F )

VALIDATION FINDINGS WORKSHEET

Surrogate Results Verification

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100

Sampile ID: é Z

Where:

SF = Surrogate Found
SS = Surrogate Spiked

Page: 1 of

1

Reviewer: FT

Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Hiroverge-ds W - qlj0 1000 64-9 Y (Y U
. . U
oo Y -7 O 740- 79 74 ,
Terphenyl-d14 J/ 7§3> 2— Z g‘ Zb/- _//
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-d14

Phenol-d5

2-Fluorophenol

2,4,6-Tribromophenol

SURRrev.wpd




LDC #: 25 A 3-b VALIDATION FINDINGS WORKSHEET Page:_ 1 _of 1

Laboratory Control Sample/lL.aboratory Control Sample Duplicates Results Verification Reviewer: FT

METHOD: GC/MS BNA (EPA SW 846 Method 8270)

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the
target analytes identified below using the following calculation:

sSSC = (Ax)(Cis)(Fv)}(Df) Where: A,= Area of the target analyte Ws= Initial weight of the sample
(As)(RRF)(Vs or Ws)%S/100) A= Area for the specific internal standard %$S= Percent Solid

C,s = Concentration of internal standard SSC = Spiked sample concentration
%Recovery = (SSC/SA)*100 Fv =Final volume of extract LCS = Laboratory control sample

Df= Dilution factor LCSD = Laboratory control sample duplicate

RRF= Average relative response factor of the target analyte Vs= Initial volume of the sample
RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100

LCSILCSD samples: _ 1as |0 580~ 295 2 )
s

Spike Spik 1 CS LCSD LCS/ICSD
Addedl Concentrgtion
Compound (v \/) (v %{’( Percent Recovery Percent Recovery RPD
L_ICS | 1CSD LCS LCSD Reparted Recalg Reported Recalc —Reparted ___Recaleulated
]
Phenol
N-Nitroso-di-n-propylamine
4-Chloro-3-methylphenol
Acenaphthene 2.0 2. O >0 .27 S [2Y (ﬁ_",, (ﬂi Z 2
Pentachlorophenol
Pyrene 2.0 | 2 1§65 | 1.5 17 17 74 7L 2

LCSCLCrev.wpd



Loc#__ N2 24An),

VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

METHOD: GC/MS BNA (EPA SW 846 Method 8270 5

The concentration of the sample was calculated for the target analyte identified below using the following calculation:

Page:_ 1 of 1
Reviewer:__ FT

Concentration = (A)I)V,YDF)2.0) Example:
(A)(RRF)(V )(V))(%S)

A, = Area of the characteristic ion (EICP) for the target Sample I.D. _ L0~ %0 - 77%,'5' 24 ] 51 ('-7

analyte to be measured v
A, = Area of the characteristic ion (EICP) for the specific

internal standard ( > ( 2 )
I = Amount of internal standard added in nanograms (ng) Conc. = %S ‘O 5 (] 0 O :
V, = Volume or weight of sample extract in milliliters (m!) or ﬂ g 7 g (\ 52‘ (90) ( ‘O OO)

grams (g).
\"/ = Volume of extract injected in microfiters (ul) =
V, = Volume of the concentrated extract in microliters (ul) l ] »bo w / l/
Df = Dilution Factor. %(
%S = Percent solids, applicable to soil and solid matrices

only.
20 = Factor of 2 to account for GPC cleanup

Reported Calculated
. Concentrition Concentrat
# Sample ID Target Analyte ( \43 { Qualification
Len G4 .%0 1.%0

RECALCrev.wpd



LDC Report# 54234A4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 21, 2022

Parameters: Metals

Validation Level: Stage 4

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111708-1

Laboratory Sample Collection
Sample Identification ; Identification Matrix Date
HU084 580-111708-1 Water 03/21/22
HUO074 580-111708-5 Water 03/21/22

\\LDCFILESERVERWALIDATION\LOGIN\VAECOM\RED HILL\54234A4B_AE4.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 2: Data Validation Procedure for Metals by ICP-OES (May
2020). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:

Calcium, Magnesium, Manganese, Potassium, and Sodium by Environmental
Protection Agency (EPA) SW 846 Method 6010D

All sample results were subjected to Stage 4 data validation, which is comprised of the

quality control (QC) summary forms as well as the raw data, to confirm sample
quantitation and identification.

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54234A4B_AE4.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234A4B_AE4.DOC



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Y Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54234A4B_AE4.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the method.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lll. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
PB (prep blank) Manganese 11.3 ug/L All samples in SDG 580-111708-1
ICB/CCB Calcium 0.131 mg/L All samples in SDG 580-111708-1
Magnesium 0.121 mg/L
Manganese 0.00660 mg/L
Sodium 0.187 mg/L

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks.

V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

WLDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54234A4B_AE4.DOC



VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VIII. Serial Dilution

Serial dilution was not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Target Analyte Quantitation

All target analyte quantitations met validation criteria.

XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234A4B_AE4.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176
Metals - Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Metals - Laboratory Blank Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Metals - Field Blank Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

WLDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234A4B_AE4.DOC



LDC #:___54234A4b VALIDATION COMPLETENESS WORKSHEET Date: fZZZOZ 20

SDG #__580-111708-1 Stage 4 Page:_[of |
Laboratory: Eurofins, Tacoma, WA Reviewer:
2nd Reviewer:_ A=~

METHOD: Metals (EPA SW-846 Method 6010D)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area _Comments
. Sample receipt/Technical holding times

1. Instrument Calibration

Ill. | ICP Interference Check Sample (ICS) Analysis

IV. | Laboratory Blanks

V. | Field Blanks

.5

V1. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

VIII. | Serial Dilution

IX. | Laboratory control samples

LS| LD

X. Field Duplicates

Xl. ]| Target Analyte Quantitation

#*z}tattg¥$i

L_XII___I Overall Assessment of Data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank :
Client ID Lab ID Matrix Date

1 HU084 580-111708-1 Water 03/21/22
2 HUQ74 580-111708-5 Water 03/21/22
3

4

5

6

7

8

9

10

11

12

13

14

15

Notes:

LVAECOM\Red Hili\54234A4bW.wpd 1



Loc #: SY23U-A Ub

VALIDATION FINDINGS CHECKLIST

Page 1 of 2
Reviewer:

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000)

Validation Area

[ves |[No [NA |

Comments

I. Technical holding times

Were all technical holding times met?

v

Were all water samples preserved to a pH of
<2.

v

Il. ICP-MS Tune

Were mass resolutions within 0.1 amu for all
isotopes in the tuning solution?

Were %RSDs of isoptoes in the tuning
solution <5%?

S

Ill. Calibration

Were all instruments calibrated daily?

Were the proper standards used?

IS

Were all initial and continuing calibration
verifications within the 90-110% (80-120% for
mercury) QC limits?

S

Were the low level standard checks within 70-

130%? 20-1 200

Were all initial calibration correlation
coefficients within limits as specifed by the
method?

IV. Blanks

Was a method blank associated with every
sample in this SDG?

Was there contamination in the method
blanks?

Was there contamination in the initial and
continuing calibration blanks?

V. Interference Check Sample

Were the interference check samples
performed daily?

v

Were the AB solution recoveries within 80-
120%?

v

VI. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates

Were MS/MSD recoveries within the QC
limits? (If the sample concentration exceeded
the spike concentration by a factor of 4, no
action was taken.)

v

Were the MS/MSD or laboratory duplicate
relative percent differences (RPDs) within the
QC limits?

VIl. Laboratory Control Samples

SDG?

AL



LDC #: SLI%LMQB

VALIDATION FINDINGS CHECKLIST

Page 2 of 2
Reviewer:

Were the LCS recoveries and RPDs (if
applicable) within QC limits?

v

METHOD: Trace Metals (EPA SW 846 Methods 6010/6020/7000)

Validation Area IYes TNO [NA [ Comments
Viil. Internal Standards
Were all percent recoveries within the 30-
120% (60-125% for EPA Method 200.8) QC v
limits?
If the recoveries were outside the limits, was v

a reanalysis performed?

IX. Serial Dilution

Were all percent differences <10%?

Was there evidence of negative interference?
If yes, professional judgement will be used to
qualify the data.

NS

X. Target Analyte Quantitation

Were all reporting limits adjusted to reflect

sample dilutions? v

Were all soil samples dry weight corrected? V4
Xl. Overall Assessment of Data

Was the overall assessment of the data found V4

to be acceptable?

Xll. Field Duplicates

Were field duplicates identifed in this SDG? v
Were target analytes detected in the field \/
duplicates?

Xill. Field Blanks

Were field blanks identified in this SDG? v

Were target analytes detected in the field
blanks?




Loc #_SY 23Y-A Ub VALIDATION FINDINGS WORKSHEET Page:_ | of |

Sample Specific Element Reference Reviewer:

All circled elements are applicable to each sample.

Sample ID

Matrix

Target Analyte List (TAL)

(2

W

Al, Sb, As, Ba, Be, Cd,({Ca) Cr, Co, Cu, Fe, Pb,ﬁmmf@s& Ag.{N3) T, V, Zn, Mo, B, Sn, Ti,
o ~ s

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Tij,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr; Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tj,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tj,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

Al, 8b, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Tij,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tj,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Tij,

Analysis Method

ICP

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

ICP-MS

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

GFAA

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, _____

Comments:

Mercury by CVAA if performed

ELEMENTS.wpd



LDC #:__54234A4b VALIDATION FINDINGS WORKSHEET Page:_1 of_1

PB/ICB/CCB QUALIFIED SAMPLES Reviewer: ATL

METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:__NA
Sample Concentration units, unless otherwise noted:_ ug/L Associated Samples:__all

AnalytJ' Maximum" Maximu;]l Maximuﬂl Action

PB* PB* ICB/CCB? Level
mg/Kg) | (o) || (mgn)

Mn 113 56.5

Ca 0.131 655

Mg 0.121 605

Mn 0.00660 33

Na 0.187 935

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were
qualified as not detected, "U".
Note: a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element.

54234A4b.wpd



LDC #:_SUY25U4A ub VALIDATION FINDINGS WORKSHEET Page:_| of |
Initial and Continuing Calibration Calculation Verification Reviewer: -
METHOD: Trace metals (EPA SW 846 Method 6010/6020/7000)
An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:
%R = Found_ x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration (in ug/L) of each analyte in the ICV or CCV source
__Hecalcnlated Reported
m “/ m “, Acceptable
Standard ID Type of Analysis Element Found (agﬁ ) True (! ) %R %R (Y/N)
ICV(, ICP (Low Level calibration) MYU 0. 021 q, 0.02¢0 {0’] 10’7 Y

ICP/MS (Low Level calibration)

TV

ICP (Initial calibration)

.

K

%9.3S

40.009

96

16

ICP/MS (Initial calibration)

CVAA (initial calibration)

eV

ICP, (Continuing calibration)
it i

Cov

.07

(0000

1

9]

ICP/MS (Continuing calibration)

CVAA (Continuing calibration)

ICP-MS Actual Required (Counts / Axis) Recalculated Acceptable
TUNE Calculation Mass (Mean Counts / Axis) %RSD (Y/N)
Mass Axis +0.1 AMU NA
%RSD < 5% RSD
Comments:

2018CALCLC.wpd




LDC #: Sﬁ?igi\db VALIDATION FINDINGS WORKSHEET
_ Level IV Recalculation Worksheet

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
True Found = SSR (spiked sample resuit) - SR (sample result).
True = Concentration of each analyte in the source.

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula;

RPD=]S-D] x100 Where, S = Original sample concentration
(S+D)/2 D = Duplicate sample concentration

An ICP serial dilution percent difference (%D) was recalculated using the following formula:

%D = |I-SDR| x 100 Where, | = Initial Sample Result (mg/L)
| - SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5)

Page:_| of _f_
Reviewer: :AZQ

F)'{?' L ‘/'(%I L Recalculated Reported
ound/S/I True /D / SDR (units)

Sample ID Type of Analysis Element (units) %R/ RPD/ %D %R / RPD / %D

Acceptable
(Y/N)

:fCS‘PVE ICP interference check M n |, 0SD W%' L |.J00 WW(}/' L l Og 'OS

Y

w& Laboratory control sample M Q/ ’ g G ( 0 2 0 WO q 5 OB

7

Y

Matrix spike (SSR-SR)

Duplicate

Post digestion spike

|CP serial dilution

Comments:

2018TOTCLC.wpd



LDC #: Mgb VALIDATION FINDINGS WORKSHEET Page: | of [
Sample Calculation Verification Reviewer:

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments and within the linear range of the ICP?

Are all detection limits below the CRDL?

Detected analyte results for COl were recalculated and verified using the following
equation:
Concentration = (RDY(FVYDil Recalculation: :H l IO
(in. Vol.)
- 0
RD = Raw data concentration qu ) u “\l Ppm >< A 20! u u PP
Fv = Final volume (ml)
In.Vol. = Initial volume (ml) or weight (G)
Dil = Dilution factor
Reported Calculated
Concentration Concentgation Acceptable
# Sample ID Analyte %gi) ( ’ ) (Y/N)

! Ca 24O 2duu0 Y

2 Noo 160000 [159 260 >/
Note:

RFECAI O wnd



LDC Report# 54234A6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 21, 2022

Parameters: Wet Chemistry

Validation Level: Stage 4

Laboratory: Eurofins, Tacoma, WA/EMAX Laboratories, Inc.,

Torrance, CA

Sample Delivery Group (SDG): 580-111708-1/22C261

Laboratory Sample Collection

Sample ldentification Identification Matrix Date

HU084 580-111708-1/C261-01 Water 03/21/22
HUQ74 580-111708-5/C261-02 Water 03/21/22
HU084MS 580-111708-1/C261-01MS Water 03/21/22
HU084MSD 580-111708-1/C261-01MSD Water 03/21/22
HUO074MS 580-111708-5/C261-02MS Water 03/21/22
HUO074MSD 580-111708-5/C261-02MSD Water 03/21/22

\LDCFILESERVER\VALIDATION\LOGIN\VAECOM\RED HILL\54234A6_AE4.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual (QSM)
for Environmental Laboratories, Version 5.3 (2019), and the DoD General Validation
Guidelines (November 2019). Where specific guidance was not available, the data has
been evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following methods:

Alkalinity by Standard Method 2320B

Bromide, Chloride, Fluoride, Nitrate as Nitrogen, and Sulfate by Environmental
Protection Agency (EPA) Method 300.0

Dissolved Organic Carbon and Total Organic Carbon by EPA SW 846 Method 9060A
Ferrous lron by Standard Method 3500-Fe B

Nitrate/Nitrite as Nitrogen by EPA Method 353.2

Silica and Dissolved Silica by Standard Method 4500-SiO2 C

All sample results were subjected to Stage 4 data validation, which is comprised of the

quality control (QC) summary forms as well as the raw data, to confirm sample
gquantitation and identification.

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54234A6_AE4.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published methods and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion of
the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54234A6_AE4.DOC



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (methods blank).

C Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more

technically sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
| LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

\\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54234A6_AE4.DOC



. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met with the following exceptions:

Total Time From
Sample Collection

Required Holding Time
From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP
HU084 Nitrate as N 73.25 hours 48 hours J- (all detects) P
HU074 Nitrate as N 70.37 hours >48 hours J- (all detects) P

Il. Initial Calibration
All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Associated
Samples

Maximum

Blank ID Analyte Concentration

iCB/CCB Chloride 0.516 mg/L All samples in SDG 580-111708-1/22C261

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks.

V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

VALOGIN\AECOMIRED HILL\64234A6_AE4.DOC



Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag A orP
HU084MS/MSD Nitrate/Nitrite as N 48 (90-110) 41 (90-110) J- (all detects) A
(HU084)

Relative percent differences (RPD) were within QC limits.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this

SDG.

VIII. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the methods. Percent recoveries (%R) were within QC

limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Target Analyte Quantitation

All target analyte quantitation met validation criteria.

The results for the dissolved metals sample analysis were greater than the total metals
sample analysis as follows:

Sample

Analyte

Concentration (mg/L)

Total

Dissolved

HU084

Silica

61.1

79.6

XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were

rejected or recommended for exclusion in this SDG.

Due to technical holding time and MS/MSD %R, data were qualified as estimated in two

samples.

\LDCFILESERVER\VALIDATION\LOGIN\VAECOM\RED HILL\54234A6_AE4.DOC




Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 580-111708-1/22C261

Sample Analyte Flag AorP Reason (Code)
HU084 Nitrate as N J- (all detects) P Technical holding times (h)
HUO074
HU084 Nitrate/Nitrite as N J- (all detects) A Matrix spike/Matrix spike

duplicate (%R) (q)

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG
580-111708-1/22C261
No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Wet Chemistry - Field Blank Data Qualification Summary - SDG
580-111708-1/22C261

No Sample Data Qualified in this SDG

VALOGIN\AECOM\RED HILL\54234A6_AE4.DOC



LDC #:__54234A6 VALIDATION COMPLETENESS WORKSHEET Date: ZZ gg[z&

SDG #:_580-111708-1/22C261 Stage 4 Page:_| of [
Laboratory:_Eurofins, Tacoma, WA Reviewer:
Sub-Laboratory:_ EMAX Laboratories, Inc., Torrance, CA 2nd Reviewer: Q

METHOD: (Analyte) Alkalinity (SM2320B), Bromide, Chloride, Fluoride, Nitrate-N, Sulfate (EPA Method 300.0),
DOC (EPA SW-846 Method 9060A). Ferrous Iron (SM3500-FE B), Nitrate/Nitrite-N (EPA Method 353.2), Silica, Dissolved Silica
(SM4500-S102 C), TOC (EPA SW-846 Method 9060A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__| Sample receipt/Technical holding times /A’ k W
il Initial calibration ,A'
Ill. | Calibration verification 'A

IV | Laboratory Blanks 3\/\/
V | Field blanks ﬂ

VI. | Matrix Spike/Matrix Spike Duplicates SV\/ [% | U ) . l SJQ )
VIl. | Duplicate sample analysis N )
VIIi. | Laboratory control samples PA' L&! LCS:D
IX. | Field duplicates ”
X. | Target Analyte Quantitation S'W
L_XI | Overall assessment of data ‘A'
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 | HUO84 C ZQ [-01 / 580-111708-1 Water 03/21/22
2 HU074 580-111708-5 Water 03/21/22
3 HU084MS 580-111708-1MS Water 03/21/22
4 HU084MSD 580-111708-1MSD Water 03/21/22
5 HU074MS 580-111708-5MS Water 03/21/22
6 HU074MSD 580-111708-5MSD Water ] 03/21/22
7
8
9
10
11
12
13
14
Notes:

LAAECOM\Red Hil\54234A6W .wpd 1



toc#: SU2SYAD

VALIDATION FINDINGS CHECKLIST

Page 1 of 2
Reviewer: ATL

METHOD: inorganics

Validation Area 1Yes [No

INa_|

Comments

I. Technical holding times

Were all technical holding times met?

l

| V|

Il. Calibration

Were all instruments calibrated at the
required frequency?

Were the proper number of standards
used?

Were all initial and continuing calibration
verifications within the QC limits?

Were all initial calibration correlation
coefficients within limits as specifed by the
method?

SIS S

Were balance checks performed as
required?

Ill. Blanks

Was a method blank associated with every
sample in this SDG?

Was there contamination in the method
blanks?

v’

Was there contamination in the initial and
continuing calibration blanks?

v

IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates

Were MS/MSD recoveries within the QC
limits? (If the sample concentration
exceeded the spike concentration by a
factor of 4, no action was taken.)

v

Were the MS/MSD or laboratory duplicate
relative percent differences (RPDs) within
the QC limits?

V. Laboratory Control Samples

Was a LCS analyzed for each batch in the
SDG?

Were the LCS recoveries and RPDs (if
applicable) within QC limits?

X. Target Analyte Quantitation

Were all reporting limits adjusted to reflect
sample dilutions?

Were all soil samples dry weight corrected?

XI1. Overall Assessment of Data

Was the overall assessment of the data
found to be acceptable?




LDC #: Su Z%H\}; VALIDATION FINDINGS CHECKLIST Page 2 of 2
Reviewer: ATL

METHOD: Inorganics

Validation Area Yes |No NA Comments

Xil. Field Duplicates

Were field duplicates identifed in this SDG?
Were target analytes detected in the field ‘/
duplicates?

XIll. Field Blanks
Were field blanks identified in this SDG? v
Were target analytes detected in the field \/
blanks?




LDC #: S!{ZQQA/(; VALIDATION FINDINGS WORKSHEET Page:__1 of__1
Sample Specific Analysis Reference Reviewer:

All circled methods are applicable to each sample.

Sample ID Parameter
1,2 pH TDS @m NO, @ 0-PO, (AIXCN NH, TKN fog cre+ cio,
lﬁ H TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
(0, |[pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
15,6 pH TDS(EIXE)@ NO, (S0) O-PO, Alk CN NH; TKN TOC Cr6+ cno(b@
24U pH TDS Cl F NO, NO, so 0-PO, Alk CN NH, TKN TOC Cré+ CIO, W
‘ pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, —
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F_NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, _
Comments:

WC.wpd



Page: I of |

Reviewer:

VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Loc #_SU 234AG

All circled dates have exceeded the technical holding time.
N _N/A Were all samples preserved as applicable to each method ?
N N/A Were all cooler temperatures within validation criteria? C()d €:
Method: Ny (EPA 30.0) "
Parameters: water”

Technical holding time:

48 fus .

Sampling Analysis Total Time Analysis | Total Time
Sample ID date date ( {M’S) date .
3o TS . 1
L% zf?) w} le | o5 [ TPid)
2 |27 ofidhez | 7037 J

Hold time.wpd



LDC #: 54234A6 VALIDATION FINDINGS WORKSHEET Page:_1 of1

Blanks Reviewer:__ATL
METHOD:Inorganics, Method _See Cover
Conc. units: ug/L Associated Samples:_ All
| Blank ID Blank ID Blank "
Action Limi{f
PB ICB/CCB No Qualifiers

(mg/L)

ICI " 0.516 2580

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

54234A6.wpd



LDC #: 54234A6

METHOD: Inorganics, EPA Method__See cover

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Was a matrix spike analyzed for each matrix in this SDG?

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A W
N/A

( :2N N/A

VEL IV ONLY:
N _N/A

Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

Reviewer:

Page:_1 of1
ATL

Were matrix spike percent recoveries (%R) within the control limits of #5=+25? If the sample concentration exceeded the spike concentration by a factor

of 4 or more, no action was taken.

Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?

MS MSD
#| MS/MSDID Matrix Analyte %Recovery %Recovery RPD (Limits) | Associated Samples Qualifications Code: q
3/4 W  INO2/NO3-N 48 (90-110) 41 (90-110) 1 J-/UJ/A (detect)

———————————————————— ——— ||

Comments:

54234A6.wpd



Loc#: S 2347&/6

METHOD: Inorganics

VALIDATION FINDINGS WORKSHEETS
Target Analyte Quantitation

Page 1of 1

Reviewer:,ATl/

Sample ID

Analyte

Total Result

Dissolved Result

Qualification

Det/ND

[

Si02.

al.|

tod-

Dt

9.5

Comments:



Page:_Lof_L

Reviewer:

Loc #: S¢ QBQA{)

Validation Findings Worksheet
Initial and Continuing Calibration Calculation Verification

Method: Inorganics, Method See Cover
The correlation coefficient (r) for the calibration of 3 was recalculated.Calibration date: 05‘ 2(_—’ l Q‘$

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:

%R = Found X 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reported Acceptable
Type of analysis Analyte Standard Conc. (mg/l) Area rorr rorr (Y/N)
Initial calibration s1 0.2 0.0552
s2 0.25 0.0788 0.99956
- s3 0.5 0.1534
:F s4 1 0.2743 \/
s5 2 0.4701
s6 5 1.1967
s7 10 2.4918
o et g | e T 100
Calibration verification f 4%2 {S.000 ' \/
o/ (331 €060D) -
C‘;:alibgg!z\)verigiition TOC/ 2S QGS 2 §, m ' 0‘7) l 0 3 y
%(a)}i{:ration verification g( 0 Z lq 4§§ ,gm qp’ q/@ y

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within

10.0% of the recalculated resuits.




LDC #: SQZQQ:&Q VALIDATION FINDINGS WORKSHEET Page:_l of [
Level IV Recalculation Worksheet Reviewer;_ .

METHOD: Inorganics, Method ___3¢¢ COVtN”

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:

%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
True Found = SSR (spiked sample result) - SR (sample result).
True = concentration of each analyte in the source.

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula:

RPD=[S-D| x100  Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
==
. )A%( L }Ag’“/ Recalculated “ Reported
Fodnd /S True/D Acceptable
Sample ID Type of Analysis Element (units) (units) %R /RPD %R /RPD (Y/N)

Laboratory control sample

LCS Mhabinityy | 93352 | 100000 q3 1 Y

Matrix spike sample (SSR-SR)

3 MM |0 0u3 | Sw0.00 U (s Y

Duplicate sample

3L WM | 79125 g7 o ot L

Comments:

TOTCLC.6



LDC #_SU22U4-AL

METHOD: Inorganics, Method

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

3ee oV~

Are results within the calibrated range of the instruments?

Are all detection limits below the CRQL?

Page:_ [ of |

Reviewer:

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Have results been reported and calculated correctly?
N _N/A
N _N/A

Compound (analyte) results for

NO3- N

recalculated and verified using the following equation:

Concentration =

\ (axoma)x (0140000 + (0360 (0360 youey — 1og01. (03771

Recalculation: :# l

reported with a positive detect were

2.X0.009
Reportec! Calculate'd
# Sample ID Analyte Co?}iegn/ liit)loﬂ C?i\;&nltfiﬂ)on AC(;?I):;ble
i 103-N 1070 I'OVZQ) Y
| Az N0z N 520 ST1057 ’
I | T0C N, QS 21%
l Alleatinety (0D U0 160 2%
l NC {200 {20S.69
2 a~ 250000 2248%S
2 Az )N Q- N AD AD (I.qui)
2 T 2300 2794681
2 Alhalinity 000 1125763
92 DOC 2{00 2062,82
l o2t MP__mgll | D mgjl
l 30z Ll | gLI4G
| Dis SiQz 796 /1 79.6%
Note:

RFCAI C.wnd



LDC Report# 54234A7

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Red Hill Oily Waste Disposal Facility, CTO 18F0176

August 24, 2022
Gasoline Range Organics
Stage 2B & 4

Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111708-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO84** 580-111708-1** Water | 03/21/22
HU083 580-111708-2 Water | 03/21/22
HU075** ' 580-111708-3** Water | 03/21/22
HUO073 580-111708-4 Water | 03/21/22
HUO74** 580-111708-5** Water | 03/21/22

**Indicates sample underwent Stage 4 validation

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234A7_A34.D0OC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following methods:

Gasoline Range Organics by Environmental Protection Agency (EPA) SW 846 Method
8260 and CADOHS LUFT Method

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results. Samples appended with a double
asterisk on the cover page were subjected to Stage 4 data validation, which is
comprised of the QC summary forms as well as the raw data, to confirm sample
quantitation and identification.

VALOGIN\VAECOM\RED HILL\54234A7_A34.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGINVAECOM\RED HILL\54234A7_A34.D0C



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

VALOGIN\VAECOMIRED HILL\54234A7_A34.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

Il. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the methods.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or équal to 20.0%.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0%.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

Samples HU083 and HUO73 were identified as trip blanks. No contaminants were
found.

WLDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234A7_A34.DOC



VII. Surrogates

Surrogates were added to all samples as required by the methods. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the methods. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples HUO075** and HUO74** were identified as field duplicates. No results were
detected in any of the samples.

Xl. Internal Standards
All internal standard areas and retention times were within QC limits.
XIl. Target Analyte Quantitation

All target analyte quantitations met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XIll. Target Analyte Identification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

The system performance was acceptable for samples which underwent Stage 4
validation. Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected or recommended for exclusion in this SDG.

VALOGIN\VAECOM\RED HILL\54234A7_A34.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG
580-111708-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 580-
111708-1

No Sample Data Qualified in this SDG

VALOGINVAECOM\RED HILL\54234A7_A34.DOC



LDC #:__54234A7

SDG #:_ 580-111708-1
Laboratory:_Eurofins, Tacoma, WA

METHOD: GC/MS Gasoline Range Organics (EPA SW-846 Method 8260/CADOHS LUFT Method)

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

Date:_k|2 |**
Page:Jof

Reviewer: }‘j

2nd Reviewer: S

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

I. | Sample receipt/Technical holding times N A

1. | GC/MS Instrument performance check A ‘

.| initial calibration/ICV A N t ¥ eV & 20

IV. | Continuing calibration | «, M b cw £ ' W

V. Laboratory Blanks b

V1. | Field blanks ND %= 7 U

VII. | Surrogate spikes h !

VIII. | Matrix spike/Matrix spike duplicates 'J o>

IX. | Laboratory control samples A o \Q

X. | Field duplicates N D=» ;

XlI. | Internal standards A !

Xll. | Target analyte quantitation A Not reviewed for Stage 2B validation.

Xlll. | Target analyte identification lad Not reviewed for Stage 2B validation.

XIV. | System performance A Not reviewed for Stage 2B validation.

XV. | Overall assessment of data n
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank

N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date

1 HU084** 580-111708-1** Water 03/21/22
2 | Huosa™ 1% 580-111708-2%. Water 03/21/22
3 HU075** ‘7 580-111708-3** Water 03/21/22
4 HU073 T?) 580-111708-4 Water 03/21/22
5 HU074* \7 580-111708-5* Water 03/21/22
6
7
8
I\Ll%tes:

VALOGINV\AECOM\Red Hil\64234A7W .wpd



o #5424 AT

Method: Volatiles (EPA SW 846 Method 8260 / LUurT
{

VALIDATION FINDINGS CHECKLIST

Page: 1 _of_ 2
Reviewer:_ FT

Validation Area

Yes

No

NA

Findings/Comments

I. Technical holding times

Were all technical holding times met?

Was cooler temperature criteria met?

ANAN

Il. GC/MS Instrument performance check

Were the BFB performance results reviewed and found to be within the specified
criteria?

Were all samples analyzed within the 12 hour clock criteria?

AVAN

Ilia. Initial calibration

Did the laboratory perform a 5 point calibration prior to sample analysis?

\

Were all percent relative standard deviations (%RSD) < 15% and relative response
factors (RRF) within method criteria?

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve
fit acceptance criteria of > 0.9907?

\

Hib. Initial Calibration Verification

Was an initial calibration verification standard analyzed after each initial calibration
for each instrument?

Were all percent differences (%D) < 20% ?

NN

IV. Continuing calibration

Was a continuing calibration standard analyzed at least once every 12 hours for
each instrument?

Were all percent differences (%D) < 20% and relative response factors (RRF) within
method criteria? Were all percent differences (%D) < 80% in the ending CCV?

20 P
V. Laboratory Blanks

Was a laboratory blank associated with every sample in this SDG?

Was a laboratory blank analyzed at least once every 12 hours for each matrix and
concentration?

NENEAA

Was there contamination in the laboratory blanks? If yes, please see the Blanks
validation findings worksheet.

VI. Field blanks

Were field blanks were identified in this SDG?

Were target analytes detected in the field blanks?

VIi. Surrogate spikes

Were all surrogate percent recovery (%R) within QC limits?

if the percent recovery (%R) for one or more surrogates was out of QC limits, was a
reanalysis performed to confirm samples with %R outside of criteria?

VIIl. Matrix spike/Matrix spike duplicates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG?

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits?

Level IV Checklist_8260C_D_rev03.wpd



LDC #_ G4 a% b(7

VALIDATION FINDINGS CHECKLIST

Page: 2 of_2
Reviewer:_ FT

Validation Area

Yes

No

NA

Findings/Comments

IX. Laboratory control samples

Was an LCS analyzed for this SDG?

Was an LCS analyzed per analytical batch?

\A

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within
the QC limits?

X. Field duplicates

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicates?

XI. Internal standards

Were internal standard area counts within -50% to +100% of the associated
calibration standard?

Were retention times within + 30 seconds of the associated calibration standard?

XIl. Target analyte quantitation

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

Were the correct internal standard (IS), quantitation ion and relative response factor
(RRF) used to quantitate the target analyte?

Were target analyte quantitation and RLs adjusted to reflect all sample dilutions and
dry weight factors applicable to level IV validation?

AN

Xill. Target analyte identification

Were relative retention times (RRT's) within + 0.06 RRT units of the standard?

Did analyte spectra meet specified EPA "Functional Guidelines" criteria?

Were chromatogram peaks verified and accounted for?

Were manual integrations reviewed and found acceptable?

Did the laboratory provide before and after integration printouts?

XIV. System performance

System performance was found to be acceptable.

XV. Overall assessment of data

Overall assessment of data was found to be acceptable.

Level IV Checklist_8260C_D_rev03.wpd



LDC#: 54234A7

Method: GRO C6-C12

VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

Calibration Y) X)
Date System Compound Standard Response Concentration
3/28/2022 | TACO36 GRO (C6-C12) 1 20.508 5

2 26.341 10

3 52.520 25

4 75.085 50

5 115.340 100

6 573.400 500

7 1134.000 1000

8 1657.500 1500

9 2768.500 2500

Regression Output Reported

Constant 18.060742 161.890000
Std Err of Y Est
R Squared 0.999916 0.999000
Degrees of Freedom
X Coefficient(s) 1.100290 1.103200
Std Err of Coef.
Correlation Coefficient 0.999958
Coefficient of Determination (r*2) 0.999916 0.999000

032822 TACO36 GROc6 c12

Page:__1 of

Reviewer: FT

1



VALIDATION FINDINGS WORKSHEET
Continuing Calibration Results Verification

LDc#_ SY2PY A/

Page:_1 of 1

Reviewer: FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 LA FT

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the target analytes
identified below using the following calculation:

Where:

ave. RRF = initial calibration average RRF
A, = Area of target analyte

C, = Concentration of target analyte

% Difference = 100 * (ave. RRF - RRF)/ave. RRF
RRF = continuing calibration RRF

A = Area of associated internal standard
C; = Concentration of internal standard

RRF = (A)(Ci)(A)C.)

Reported Recalculated Reported Recalculated
Average RRF RRF RRF %D %D
Standard ID Calibration Date Target Analyte (Internal Standard) (initial) (CC) (CC)
e > pz  |af0 ¢ -1 1.oD .98 |0 «¥94> | 1ok 10-lo
1539
acy/ '”‘*}17’ ) .0 0-¥99> | 0.%99>» }0.7 lo-7
o4ol
77
2 4|4)72 y o | 079> |oaa® | 207 | 1927
°84L o.Xoh | o0.¥077 19-2—
102)

CONCLCrev.wpd




e 942> AT VALIDATION FINDINGS WORKSHEET Page._ 1 of 1
Surrogate Results Verification Reviewer.__ FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 LWF |

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
, SS = Surrogate Spiked
Sample ID: i
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference

Dibromofluoromethane

1,2-Dichloroethane-d4

Toluene-d8 V]

Bromofiuorobenzene \O '16 -Tq % ‘/ %){ _J
Comments:

SURRCALCrev.wpd



Loc# N2»YAT VALIDATION FINDINGS WORKSHEET Page:_1_of 1
Laboratory Control Sample Results Verification Reviewer,__ FT
METHOD: GC/MS VOA (EPA SW 846 Method 8260 LM\:-‘ 7'

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate (if applicable) were
recalculated for the target analytes identified below using the following calculation:

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
. SA = Spike added
RPD =|LCSC - LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration

LCSDC = Laboratory control sample duplicate concentration

LCSID: M 580~ H¥bi17D

Spike Spiked Sample LCS LCSD LCSACSD |
Add Concen\rﬁtion
Compound ( ) ( ny ) Percent Recovery Percent Recovery RPD
]I
LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.
L
C’IRO Co ‘cp,
1000 || oo O 39 || 0% 90 90 9] Q) ! )

- ne
Trichloroetyée

Benzep{
To}/ene
rorsenzane

Comments:

LCSCLCrev.wpd



LDC #: ‘3'_‘{'2-’)4A7 VALIDATION FINDINGS WORKSHEET Page:_1__of_1

Sample Calculation Verification Reviewer:_ FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 LW F7

The concentration of the sample was calculated for the target analytes identified below using the following calculation:

Concentration = (A)(I)(DF) Example:
(A)(RRF)(V,)(%S)
A = Area of the characteristic ion (EICP) for the Samplel.D. _\an  SY0O - 3',81” 170 QRO dp-Cj2—
target analyte to be measured
A = Area of the characteristic ion (EICP) for the ]- ( / ) \X
specific internal standard Conc. = 1az2 @200 /] bl6Lb3 (l(—D - IH .37
A—t v
Iy = Amount of internal standard added in
nanograms (ng) ] IO 22
RRF = Relative response factor of the calibration
standard.
V, =  Volume or weight of sample pruged in =
milliliters (ml) or grams (g). xﬁ 7 . 7/01 Maa, '/
Df = Dilution factor.
%S =  Percent solids, applicable to soils and solid

matrices only.

Reported Concgntration Calculated Congentration
# Sample ID Compound ( Uef ( /)/ Qualification
LD RO ¢ -¢2- %9 %99 .2 }

RECALCrev.wpd



LDC Report# 54234A8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Total Petroleum Hydrocarbons as Extractables
Validation Level: Stage 2B & 4

Laboratory: Eurofins, Tacoma, WA/

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 580-111708-1/22C260

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO075 580-111708-3/22C260-01 Water | 03/21/22
HUQ74** 580-111708-5/22C260-02** Water | 03/21/22

**Indicates sample underwent Stage 4 validation
1

VALOGINVAECOM\RED HILL\54234A8A_A34.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Total Petroleum Hydrocarbons (TPH) as Extractables by Environmental Protection
Agency (EPA) SW 846 Method 8015C

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results. Samples appended with a double
asterisk on the cover page were subjected to Stage 4 data validation, which is
comprised of the QC summary forms as well as the raw data, to confirm sample
quantitation and identification.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample resuits (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

(o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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l. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all analytes.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

lil. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all analytes.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VII. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

5
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VIII. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

Samples HU075 and HUO074** were identified as field duplicates. No results were
detected in any of the samples.

X. Target Analyte Quantitation

All target analyte quantitations met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XI. Target Analyte Identification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 580-111708-1/22C260
No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data
Qualification Summary - SDG 580-111708-1/22C260

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG 580-111708-1/22C260

No Sample Data Qualified in this SDG
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LDC #:__54234A8a

SDG #:_ 580-111708-1/22C260
Laboratory:_ Eurofins, Tacoma, WA

Sub-Laboratory;_ EMAX Laboratories, Inc., Torrance, CA

VALIDATION COMPLETENESS WORKSHEET

Stage 2B/4

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

Date: G ﬁ/ /} e
Page:_/of _Z

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area : Comments
. Sample receipt/Technical holding times .A /A- 7
.| Initial calibration/ICV A A °fy  psD / Jey £ 2J
lIl.__| Continuing calibration A ey 2 20
IV. | Laboratory Blanks A
V. Field blanks N
VI. | Surrogate spikes A—
VII. | Matrix spike/Matrix spike duplicates ,J il
VIII. | Laboratory control samples A lea /p
IX. | Field duplicates N O p = /n V
X. | Target analyte quantitation Av Not reviewed for Stage 2’B validation.
Xl. | Target analyte identification ‘4\ Not reviewed for Stage 2B validation.
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1 | HU075 22.C2L.0~0 ) 580-111708-3 Water 03/21/22
5 | Huo7a 22 e2L0-0% 580-111708-5** Water 03/21/22
3
4
5
6
7
8
9
10
11
12
13
Notes:
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LDC #: 517(45 "f A S/V VALIDATION FINDINGS CHECKLIST Page:_1 of 2
Reviewer:_ FT

Method: léc HPLC

Validation Area Yes | No NA Findings/Comments

I. Technical holding times

Were all technical holding times met?

Was cooler temperature criteria met?

la. Initial calibration

Did the laboratory perform a 5 point calibration prior to sample analysis?

A

Were all percent relative standard deviations (%RSD) < 20%?

Was a curve fit used for evaluation? If yes, did the initial calibration meet the
curve fit acceptance criteria of >0.9907

\

Were the RT windows properly established?

IIb. Initial calibration verification

Was an initial calibration verification standard analyzed after each initial
calibration for each instrument?

\

Were all percent differences (%D) < 20%?

1ll. Continuing calibration

Was a continuing calibration analyzed daily?

Were all percent differences (%D) < 20%?

AANA

Were all the retention times within the acceptance windows?

IV. Laboratory Blanks

Was a laboratory blank associated with every sample in this SDG?

1

Was a laboratory blank analyzed for each matrix and concentration?

Was there contamination in the laboratory blanks?

V. Field Blanks
Were field blanks identified in this SDG? -]

Were target analytes detected in the field blanks?,

VI. Surrogate spikes

Were all surrogate percent recovery (%R) within the QC limits?

If the percent recovery (%R) of one or more surrogates was outside QC limits, -
was a reanalysis performed to confirm %R?

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

VII. Matrix spike/Matrix spike duplicates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG?

V1

Were the MS/MSD percent recoveries (%R) and the relative percent differences
RPD) within the QC limits?

Vill. Laboratory control samples

Was an LCS analyzed per analytical or extraction batch?

ANAY

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the QC limits?

Level IV checklist GC_HPLC rev03.wpd



LDC #; ‘5”"1 2 ’)7"/"(2{0/ VALIDATION FINDINGS CHECKLIST Page:_ 2 of2
Reviewer:_ FT

Validation Area Yes | No NA Findings/Comments

IX. Field duplicates

\

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicates? ]

X. Target analyte quantitation

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

Ve
Were analyte quantitation and RLs adjusted to reflect all sample dilutions and dry /
weight factors applicable to level IV validation?

Xl. Target analyte identification

Were the retention times of reported detects within the RT windows?

Were manual integrations reviewed and found acceptable?

Did the laboratory provide before and after integration printouts?

XIll. Overall assessment of data

Overall assessment of data was found to be acceptable.

Level IV checklist GC_HPLC rev03.wpd



LDC#__ SYA ¥ /:)‘A/cz/ VALIDATION FINDINGS WORKSHEET ' Page:1  of _1_
Initial Calibration Calculation Verification Reviewer: FT

METHOD: GC -~ HPLC

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations:

CF=A/C Where: A = Area of compound
Average CF = sum of the CF/number of standards C = Concentration of compound
%RSD = 100 * (S/X) S = Standard deviation of calibration factors

X = Mean of calibration factors

P ———————————

L_Reported __IL_Recalculated  L___Reported Il _Recalculated Il __ Reparted Il Recalculated |

Calibration CF CF
# Standard ID Date Compound (SD!) std) ( SO0 std) CF (initial) CF (intial) %RSD %RSD

| teat | ghfa/ | Dee) oy 27350 97350 | oyg7 | 26yv7 27 2-7

Comments: Refer to Initial Calibration findings worksheet for list of gualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results.
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LDC #: 5'5/ QDY "}'A/ VALIDATION FINDINGS WORKSHEET Page:_1 of1
Continuing Calibration Results Verification Reviewer:_ FT

/

METHOD: GC HPLC

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the target analytes
identified below using the following calculation:

% Difference = 100 * (ave. CF -CF)/ave.CF Where:  ave. CF = initial calibration average CF
CF = continuing calibration CF
A = Area of target analyte
C = Concentration of target analyte

Reported Recalculated Reported Recalculated
Standard Calibration
. D Date Target Analyte Average CF(Ical)/ CCV CF/ Conc. CF/ Conc. %D %D
Conc. CCV CCV
1 a,o,\/ ) /7'7/ /7,'{)@/ ) *‘C}:/ svq O sIT./ Y §sTE/C // V4

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of
the recalculated results.
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LDC#__ YR 24 Ak VALIDATION FINDINGS WORKSHEET

Page:__1_ of
Surrogate Results Verification Reviewer: FT
METHOD: <~ GC _ HPLC
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:
% Recovery: SF/SS * 100 Where: SF = Surrogate Found
SS = Surrogate Spiked
Sample ID: ﬁ 2-
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated
Emmobeq\))enb /00 £0. O3> % $0 ;
a—— —
Hexaceosane. A /¥ Y7 7Y 7Y
Sample ID:
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound

SURRCLC_r1.wpd

Triphenyl Phosphate

A Chiorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-D14 T 3,4-Dinitrotoluene y4 2-Bromonaphthalene

(%3 a,a,a-Trifluorotoluene | Fluorobenzene (FBZ) [e] Decachlorobiphenyl (DCB) U Tripentylitin AA Chloro-octadecane

D Bromochlorobenene J n-Triacontane P 1-methylnaphthalene \' Tri-n-propyitin BB 2,4-Dichlorophenylacetic acid |
E 1,4-Dichiorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) W Tributyl Phosphate CC 2,5-Dibromotoluene

F 1,4-Difluorobenzene (DFB) L Bromobenzene R 4-Nitrophenol X




LDc#  SY&3Y AX=% VALIDATION FINDINGS WORKSHEET Page:_1 of 1 _
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:  FT

METHOD: __ GC__HPLC

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for
the target analytes identified below using the following calculation:

%Recovery = 100 * (§SC/SA) Where  SSC = Spiked sample concentration SA = Spike added
RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 LCS = Labaratary Cantral Sample LCSD = Laboratory Control Sampla dupiicate

LCS/LCSD samples: D Sto> 4wl y wl

Spike Spike Sample LCS LCSD LCS/LCSD
Adde7 Concentratjon
Compound m L ) ( Ma l/) Percent Recovery Percent Recovery RPD
LCS LCSD LCS # LCSD Reported Recalc. Reported Recalc. Reported Recalc.

so | so | s/t | sy | 07 | o7 09 | 09 / 4

e
TPH  Desel

Comments:

LCSCLCrev.wpd



ocs SYLA3YTE L

VALIDATION FINDINGS WORKSHEET | Page: 1 of 1_
Sample Calculation Verification Reviewer: FT

METHOD: _/GC __HPLC

The concentration of the sample was calculated for the target analyte identified below using the following calculation:

Concentration= (A)(Fv)(Df) Example:
(RF)(Vs or Ws)(%S/100) )
Sample ID._D $¢O0 24 WL 77°/% /7/6’,)6/ //,7qn7 .

A= Area or height of the target analyte to be measured
Fv=Final Volume of extract

Df= Dilution Factor - (
RF= Average response factor of the target analyte Concentration = / ‘/6 é $70 U /0 )
In the initial calibration

Vs= Initial volume of the sample 26 q)/ & 477?5— ( /ﬂ”())

Ws= Initial weight of the sample

%S= Percent Solid s. }/ 6, m %_/ &

Reported Recalculated Results
# Sample ID Target analyte Concenty}ions Concentrations Qualifications
( ) ( me 1/53)

eSS TrPH /j/e)e/ an7e S. b g.:/(L

Comments:

SAMPCALCrev.wpd



LDC Report# 54234A21

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Red Hill Oily Waste Disposal Facility, CTO 18F0176
June 29, 2022

Polychlorinated Dioxins/Dibenzofurans

Stage 2B & 4

Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111708-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO084** 580-111708-1** Water 03/21/22
HUO75 580-111708-3 Water 03/21/22
HUQ74** 580-111708-5** Water 03/21/22

**Indicates sample underwent Stage 4 validation

VALOGINVAECOM\RED HILL\54234A21_A34.DOC

1




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), and the DoD General
Validation Guidelines (November 2019). Where specific guidance was not available, the
data has been evaluated in a conservative manner consistent with industry standards
using professional experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) SW
846 Method 8290A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results. Samples appended with a double
asterisk on the cover page were subjected to Stage 4 data validation, which is
comprised of the QC summary forms as well as the raw data, to confirm sample
quantitation and identification.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was resolved with a valley of less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lil. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all analytes and labeled compounds.

The ion abundance ratios for all PCDDs/PCDFs were within method and validation
criteria.

The minimum S/N ratio was greater than or equal to 2.5 for each analyte and greater
than or equal to 10 for each labeled compound associated to samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes and less than or equal to 30.0% for labeled
compounds.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

All of the continuing calibration percent differences (%D) between the initial calibration
RRF and the continuing calibration RRF were less than or equal to 20.0% for all
analytes and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within method and validation
criteria.

The minimum S/N ratio was greater than or equal to 10 for each analyte and labeled
compound associated to samples which underwent Stage 4 validation. Raw data were
not reviewed for Stage 2B validation.

5
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V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
OCDD

Total HxCDD
Total HXCDF

Total HpCDF

Total PeCDF

Total PCDD/PCDF
Total PCDD

Total PCDF

0.000000699 ug/L
0.000000911 ug/L
0.000000398 ug/L
0.000000805 ug/L
0.00000117 ug/L
0.000000483 ug/L
0.00000153 ug/L
0.000000537 ug/L
0.00000176 ug/L
0.00000150 ug/L
0.00000361 ug/L
0.000000803 ug/L
0.00000102 ug/L
0.00000869 ug/L
0.00000326 ug/L
0.00000543 ug/L

Extraction Associated
Blank ID Date Analyte Concentration Samples
MB 410-241569 04/05/22 1,2,3,4,6,7,8-HpCDF 0.000000405 ug/L | All samples in SDG

580-111708-1

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>5X blank contaminants) than the concentrations found in the associated laboratory

blanks with the following exceptions:

1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
2,3,4,7,8-PeCDF

0.0000010 ug/L
0.00000088 ug/L
0.00000057 ug/L
0.00000077 ug/L
0.00000064 ug/L
0.00000091 ug/L

Reported Modified Final
Sample Analyte Concentration Concentration
HUO084** 1,2,3,4,6,7,8-HpCDF 0.00000067 ug/L 0.00000067U ug/L

0.0000010U ug/L
0.00000088U ug/L
0.00000057U ug/L
0.00000077U ug/L
0.00000064U ug/L
0.00000091U ug/L

OoCcDD 0.0000028 ug/L 0.0000029U ug/L
Total HxCDD 0.0000026 ug/L 0.0000026J ug/L
Total HXCDF 0.0000015 ug/L 0.0000015J ug/L
Total HpCDF 0.0000012 ug/L 0.0000012J ug/L
Total PeCDF 0.00000091 ug/L. 0.00000091J ug/L
Total PCDD/PCDF 0.000013 ug/L 0.000013J ug/L

Total PCDD 0.0000082 ug/L 0.0000082J ug/L
Total PCDF 0.0000045 ug/L 0.0000045J ug/L
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Sample

Analyte

Reported
Concentration

Modified Final
Concentration

HUO075

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
OoCcDD

Total HxCDD

Total HxCDF

Total HpCDF

Total PeCDF

Total PCDD/PCDF
Total PCDD

Total PCDF

0.00000038 ug/L
0.00000030 ug/L
0.00000070 ug/L
0.00000037 ug/L
0.00000025 ug/L
0.00000022 ug/L
0.00000042 ug/L
0.00000021 ug/L
0.0000063 ug/L
0.0000011 ug/L
0.0000015 ug/L
0.00000075 ug/L
0.00000043 ug/L
0.000013 ug/L
0.0000084 ug/L
0.0000042 ug/L

0.00000038U ug/L
0.00000030U ug/L
0.00000070U ug/L
0.00000037U ug/L
0.00000025U ug/L
0.00000022U ug/L
0.00000042U ug/L
0.00000021U ug/L
0.0000063U ug/L
0.0000011J ug/L
0.0000015J ug/L
0.00000075J ug/L
0.00000043J ug/L
0.000013J ug/L
0.0000084J ug/L
0.0000042J ug/L

HUQ74*

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
OCDD

Total HxCDD

Total HxCDF

Total HpCDF

Total PeCDF

Total PCDD/PCDF
Total PCDD

Total PCDF

0.00000055 ug/L
0.00000053 ug/L
0.00000054 ug/L
0.00000039 ug/L
0.00000067 ug/L
0.00000048 ug/L
0.00000025 ug/L
0.0000030 ug/L
0.0000015 ug/L
0.0000013 ug/L
0.00000094 ug/L
0.00000048 ug/L
0.0000093 ug/L
0.0000055 ug/L
0.0000038 ug/L

0.00000055U ug/L
0.00000053U ug/L
0.00000054U ug/L
0.00000039U ug/L
0.00000067U ug/L
0.00000048U ug/l
0.00000025U ug/L
0.0000030U ug/L
0.0000015J ug/L
0.0000013J ug/L
0.000000944J ug/L
0.00000048J ug/L
0.0000093J ug/L
0.0000055J ug/L
0.0000038J ug/L

VI. Field Blanks

No field blanks were identified in this SDG.
VII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix

spike and matrix spike duplicate analyses were not performed for this SDG.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC

limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

Samples HUO75 and HUO074** were identified as field duplicates. No results were

detected in any of the samples with the following exceptions:

VALOGIN\AECOM\RED HILL\54234A21_A34.DOC




Concentration (ug/L)

VALOGINVAECOMIRED HILL\54234A21_A34.DOC

Analyte HUO075 HUQ74** RPD (Limits)
1,2,3,4,6,7,8-HpCDD 0.0000010 0.0000010 0 (=50)
1,2,3,4,6,7,8-HpCDF 0.00000038 0.00000055 37 (=50)
1,2,3,4,7,8-HxCDD 0.00000030 0.00000053 55 (=50)
1,2,3,4,7,8-HxCDF 0.00000070 0.00000054 26 (<50)
1,2,3,4,7,8,9-HpCDF 0.00000037 0.00000039 5 (<50)
1,2,3,6,7,8-HxCDD 0.00000025 0.00000067 91 (<50)
1,2,3,7,8-PeCDF 0.00000022 0.00000048 74 (s50)
1,2,3,7,8,9-HxCDD 0.00000055 0.00000028 65 (<50)
1,2,3,7,8,9-HXCDF 0.00000040 0.00000048 18 (=50)
2,3,4,6,7,8-HxCDF 0.00000042 0.00000025 51 (=50)
2,3,4,7,8-PeCDF 0.00000021 0.0000096U 191 (<50)
OocDD 0.0000063 0.0000030 71 (<50)
OCDF 0.0000015 0.0000011 31 (<50)
Total HXCDD 0.0000011 0.0000015 31 (<50)
Total HxCDF 0.0000015 0.0000013 14 (=50)
Total HpCDD 0.0000010 0.0000010 0 (<50)
Total HpCDF 0.00000075 0.00000094 22 (<50)
Total PeCDF 0.00000043 0.00000048 11 (50)
Total PCDD/PCDF 0.000013 0.0000093 33 (<50)
Total PCDD 0.0000084 0.0000055 42 (=50)
Total PCDF 0.0000042 0.0000038 10 (<50)
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X. Labeled Compounds

All percent recoveries (%R) for labeled compounds used to quantitate target analytes
were within QC limits.

XI. Target Analyte Quantitation

All target analyte quantitations met validation criteria with the following exceptions:

Sample Analyte Flag AorP

All samples in SDG 580-111708-1 | Results flagged “I” were reported as estimated J (all detects) A
maximum possible concentration (EMPC).

For sample HU084**, 2,3,7,8-TCDF was not confirmed in the 2" column since the 1t
column result was less than the reporting limit.

Raw data were not reviewed for Stage 2B validation.
XIl. Target Analyte Identification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XIIl. System Performance

The system performance was acceptable for samples which underwent Stage 4
validation. Raw data were not reviewed for Stage 2B validation.

XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to results reported by the laboratory as EMPC, data were qualified as estimated in
three samples.

Due to laboratory blank contamination, data were qualified as not detected or estimated
in three samples.

VALOGINVAECOM\RED HILL\54234A21_A34.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 580-

1117081
Sample Analyte Flag AorP Reason (Code)
HUO084** Results flagged “I" were J (all detects) A Target analyte quantitation
HUQ75 reported as estimated (EMPC) (k)
HUO074** maximum possible

concentration (EMPC).

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification

Summary - SDG 580-111708-1

1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
OCDD

Total HxCDD
Total HxCDF
Total HpCDF
Total PeCDF
Total PCDD/PCDF
Total PCDD

Total PCDF

0.00000030U ug/L
0.00000070U ug/L.
0.00000037U ug/L
0.00000025U ug/L
0.00000022U ug/L.
0.00000042U ug/L
0.00000021U ug/L
0.0000063U ug/L
0.0000011J ug/L
0.0000015J ug/L
0.00000075J ug/L.
0.00000043J ug/L
0.000013J ug/L.
0.0000084J ug/L
0.0000042J ug/L

Modified Final
Sample Analyte Concentration AorP Code
HU084** 1,2,3,4,6,7,8-HpCDF 0.00000067U ug/L A b
1,2,3,4,7,8-HxCDD 0.0000010U ug/L
1,2,3,4,7,8-HxCDF 0.00000088U ug/L
1,2,3,4,7,8,9-HpCDF 0.00000057U ug/L
1,2,3,6,7,8-HxCDD 0.00000077U ug/L
1,2,3,6,7,8-HxCDF 0.00000064U ug/L
2,3,4,7,8-PeCDF 0.00000091U ug/L
ocDD 0.0000029U ug/L
Total HxCDD 0.0000026J ug/L
Total HxCDF 0.0000015J ug/L
Total HpCDF 0.0000012J ug/L
Total PeCDF 0.00000091J ug/L
Total PCDD/PCDF 0.000013J ug/L
Total PCDD 0.0000082J ug/L
Total PCDF 0.0000045J ug/L
HUO075 1,2,3,4,6,7,8-HpCDF 0.00000038U ug/L A b
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Sample

Analyte

Modified Final
Concentration

AorP

Code

HUO074**

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
OCDD

0.00000055U ug/L
0.00000053U ug/L
0.00000054U ug/L
0.00000039U ug/L
0.00000067U ug/L
0.00000048U ug/L
0.00000025U ug/L
0.0000030U ug/L

Total HxCDD 0.0000015J ug/L
Total HxCDF 0.0000013J ug/L
Total HoCDF 0.00000094J ug/L
Total PeCDF 0.00000048J ug/L
Total PCDD/PCDF 0.0000093J ug/L
Total PCDD 0.0000055J ug/L
Total PCDF 0.0000038J ug/L

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary
- SDG 580-111708-1

No Sample Data Qualified in this SDG

11
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LDC #._ 54234A21 VALIDATION COMPLETENESS WORKSHEET _ Date: lo}%’b
SDG #:__580-111708-1 Stage 2B/4 Page: _Lof_)_
Laboratory:_Eurofins, Tacoma, WA Reviewer:

2nd Reviewer:

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA SW-846 Method 8290A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets. :

Validation Area _Comments
1. Sample receipt/Technical holding times A / A
1. HRGC/HRMS Instrument performance check A a
1. | Initial calibration/ICV A A °/a P 2 20]20 eV £ 20]% U
IV. _| Continuing calibration A ‘ e £ 0|0 l
V. | Laboratory Blanks $\N I
VI. | Field blanks I\J
VII. | Matrix spike/Matrix spike duplicates \\J
VIIl. | Laboratory control samples A \ao 1y)
IX. | Field duplicates O D-2% D
X. Labeled Compounds A ’
Xl. | Target analyte quantitation w Not reviewed for Stage 2B validation.
Xll. | Target analyte identification A Not reviewed for Stage 2B validation.
Xlll. | System performance /\ Not reviewed for Stage 2B validation.
XIV. | Overall assessment of data D
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1 HU084* 580-111708-1** Water 03/21/22
2 |Huo7s 0 580-111708-3 Water 03/21/22
3 HUQ074** \7 580-111708-5** Water 03/21/22
4
5
6
7
8
9
Notes:
MWD 410 —2412 67

LAAECOM\Red Hil\54234A21W .wpd 1
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LDC#_ 54 2% a2

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

VALIDATION FINDINGS CHECKLIST

} V

Page:_/of

Reviewer:

vz

Validation Area

Yes

No

NA

Findings/Comments

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

ll. GC/MS Instrument performance check

Was PFK exact mass 380.9760 verified?

Were the retention time windows established for all homologues?

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing

Is the static resolving power at least 10,000 (10% valley definition)?

Was the mass resolution adequately check with PFK?

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified?

NAIAYAY NN

Hla. Initial calibration

Was the initial calibration performed at 5 concentration levels?

Were all percent relative standard deviations (%RSD) < 20% for labaled/ unlabeled

Did all calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound > 2.5 and for each recovery

N VA

Hib. Initial Calibration Verification

Was an initial calibration verification standard analyzed after each initial calibration

\

Were all percent differences (%D} < 20% for unlabeled and 30% for labeled

\

IV. Continuing calibration

Was a contiuning calibration performed at the beginning and end of each 12 hour

Were all percent differences (%D) < 20% for unlabeled and 30% for labeled

Did all routine calibration standards meet the lon Abundance Ratio criteria?

Was the signal to noise ratio for each target compound and for each recovery and
internal standard > 10?

NEANAWA

V. Laboratory Blanks

Was a method blank associated with every sample in this SDG?

Was a method blank performed for each matrix and whenever a sample extraction

Was there contamination in the method blanks? If yes, please see the Blanks

AVA

VI. Field blanks

Were field blanks were identified in this SDG?

Were target compounds detected in the field blanks?

Level IV checklist_8290A rev02.wpd



Loc#_ 5941 YA2 ] VALIDATION FINDINGS CHECKLIST Page._ &t J/
' Reviewer:

Validation Area Yes | No | NA Findings/Comments

VII. Matrix spike/Matrix spike duplicates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG?

Were the MS/MSD percent recoveries (%R) and the relative percent differences

VIl. Laboratory control samples

Was an LCS analyzed per extraction batch?

N

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within

IX. Field duplicates

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

X. Internal standards

Were internal standard recoveries within the 40-135% criteria?

\AENANA

Was the minimum S/N ratio of all internal standard peaks > 10?

Xl. Compound quantitation

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

AYA

Were the correct internal standard (IS), quantitation ion and relative response factor

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and

Xll. Target compound identification

For 2,3,7,8 substituted congeners with associated labeled standards, were the
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the
labeled standard?

For 2,3,7,8 substituted congeners without associated labeled standards, were the
relative retention times of the two quantitation peaks within 0.005 time units of the
RRT measured in the routine calibration?

NI

For non-2,3,7,8 substituted congeners, were the retention times of the two
quantitation peaks within RT established in the performance check solution?

Did compound spectra contain all characteristic ions listed in the table attached?

Was the lon Abundance Ratio for the two quantitation ions within criteria?

Was the signal to noise ratio for each target compound and labeled standard >

Does the maximum intensity of each specified characteristic ion coincide within + 2

For PCDF identification, was any signal (S/N > 2.5, at + seconds RT) detected in

Was an acceptable lock mass recorded and monitored?

Xlll. System performance

System performance was found to be acceptable.

XIV. Overall assessment of data

MNINENANMNAMA

Overall assessment of data was found to be acceptable.
Level IV checklist_8290A rev02.wpd




METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B. 1,2,3,7,8-PeCDD G. OCDD L.1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N.1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HxCDF

E. 1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HXCDD

Y. Total HpCDF

Notes:

COMPNDList.wpd




VALIDATION FINDINGS WORKSHEET
Blanks

LDC #: 54234A21

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Y Were all samples associated with a method blank?
Y Was a method blank performed for each matrix and whenever a sample extraction was performed? (b)
Y Was the method blank contaminated?

Blank extraction date:_ 4/5/22
Conc. units:__ug/L

Blank analysis date:__ 4/6/22 Associated samples:

All

Page:_1 of 1
__FT

Reviewer:

I— Blank ID Sample Identification
| MB 410 -241269 5x 1 2 3
O 0.000000405 0.000002025 0.00000067U | 0.00000038U | 0.00000055U
C 0.000000699 0.000003495 0.0000010U | 0.00000030U | 0.00000053U
K 0.000000911 0.000004555 0.00000088U | 0.00000070U | 0.00000054U
P 0.000000398 0.000001990 0.00000057U | 0.00000037U } 0.00000039U
D 0.000000805 0.000004025 0.00000077U | 0.00000025U | 0.00000067U
L 0.00000117 0.000005850 0.00000064U
| 0.000000483 0.000002415 0.00000022U { 0.00000048U
M 0.00000153 0.000007650 0.00000042U | 0.00000025U
J 0.000000537 0.000002685 0.00000091U | 0.00000021U
G 0.00000176 0.000008800 0.0000029U | 0.0000063U | 0.0000030U
T 0.00000150 0.000007500 0.0000026J 0.0000011J 0.0000015J
X 0.00000361 0.000018050 0.0000015J 0.0000015J 0.0000013J
Y 0.000000803 0.000004015 0.0000012J | 0.00000075J | 0.00000094J
(W 0.00000102 0.000005100 0.00000091J | 0.00000043J | 0.00000048J
Total PCDD/PCDF 0.00000869 0.000043450 0.000013J 0.000013J 0.0000093J
Total PCDD 0.00000326 0.000016300 0.0000082J 0.0000084J 0.0000055J
Total PCDF 0.00000543 0.000027150 0.0000045J 0.0000042J 0.0000038J

\
CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

54234A21 MB 410241269.wpd




LDC#:_54234A21 VALIDATION FINDINGS WORKSHEET Page: 1_of 1_

Field Duplicates Reviewer:._FT
METHOD: 8290A
202Concentration (ug/L) (<50)
Compound 2 3 RPD

F 0.0000010 0.0000010 0

o 0.00000038 0.00000055 37
c 0.00000030 0.00000053 55
K 0.00000070 0.00000054 26
P 0.00000037 0.00000039 5

D 0.00000025 0.00000067 91
| 0.00000022 0.00000048 74
E 0.00000055 0.00000028 65
N 0.00000040 0.00000048 18
M 0.00000042 0.00000025 51
J 0.00000021 0.0000096U 191
G 0.0000063 0.0000030 71
Q 0.0000015 0.0000011 31
T 0.0000011 0.0000015 31
X 0.0000015 0.0000013 14
U 0.0000010 0.0000010 0

Y 0.00000075 0.00000094 22
w 0.00000043 0.00000048 11

Total PCDD/PCDF 0.000013 0.0000093 33
Total PCDD 0.0000084 0.0000055 42
Total PCDF 0.0000042 0.0000038 10

C:\Users\shan\AppData\Local\Microsoft\Windows\INetCache\Content. Outiook\ XWID2YOI\54234A21
Fdup.wpd



LDC #:54234A21 VALIDATION FINDINGS WORKSHEET Page: _1 of 1
Compound Quantitation and Reported CRQLSs Reviewer: _ FT

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A  Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
N/A.  Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sample ID Finding Associated Samples Qualifications

all all analytes qualified |, EMPC (estimated J det/A (k)
maximum possible concentration)

| H- no 20d  wolumn dec b (\‘j
MI\A{{(MO\HOU). R&;u\'\ "P\\_

Comments: See sample calculation verification worksheet for recalculations

C:\Users\Ftanguilig\AppData\Local\Microsoft\Windows\INetCache\Content. Outlook\4AD5F JBZ2\COMQUAS0.wpd



LDC #: 54234A21 VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

Page: 1 of _1_
Reviewer: FT

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified
below using the following calculations:

RRF = (A)(Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

A, = Area of Compound
C, = Concentration of compound,
S= Standard deviation of the RRFs,

A, = Area of associated internal standard
C;s = Concentration of internal standard
X = Mean of the RRFs

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
# Standard ID Date Compound (IS) (10/50/100 std) | (10/50/100 std) (Initial) (Initial)
ICAL 10/19/2022 |2,3,7,8-TCDF (13C-2,3,7,8-TCDD) 0.9828 0.9828 1.0337 1.0337 10.7 10.7
DF17611B 2,3,7,8-TCDD (13C-2,3,7,8-TCDF) 1.0607 1.0607 1.0851 1.0851 7.0 7.0
1,2,3,6,7,8-HxCDD (13C-1,2,3,6,7,8-HxCDD) 1.0101 1.0101 0.9892 0.9892 2.4 2.4
1,2,3,4,6,7,8-HpCDD  (13C-1,2,3,4,6,7,8,-HpCDD 1.0307 1.0307 1.0266 1.0266 3.2 3.2
OCDF (13C-OCDD) 0.9228 0.9228 0.9332 0.9332 4.1 4.1

101921




LDC #: 54234A21 VALIDATION FINDINGS WORKSHEET Page: 1 _of _1_

Initial Calibration Calculation Verification

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

Reviewer: FT

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified
below using the following calculations:

RRF = (A)Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

A, = Area of Compound

C, = Concentration of compound,

S= Standard deviation of the RRFs,

A;s = Area of associated internal standard
Cis = Concentration of internal standard
X = Mean of the RRFs

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration RRF RRF Average RRF Average RRF %RSD %RSD
# Standard ID Date Compound (IS) (10/50/100 std) | (10/50/100 std) (Initial) (Initial)
ICAL 1/6/2022 |2,3,7,8-TCDF 1.0576 1.0576 1.1309 1.1309 15.1 15.1
DF18471 2,3,7,8-TCDD 1.0589 1.0589 1.1359 1.1359 16.7 16.7
1,2,3,6,7,8-HxCDD 1.0166 1.0166 1.0526 1.0526 5.1 5.1
1,2,3,4,6,7,8-HpCDD 1.0509 1.0509 1.0671 1.0671 8.3 8.3
OCDF 0.9190 0.9190 0.9320 0.9320 4.0 4.0

010622 df18471



oc#__ SY23YA 2/ VALIDATION FINDINGS WORKSHEET page /ot .

Continuing Calibration Results Verification Reviewer: <~/

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the
compounds identified below using the following calculation:

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF
RRF = (A)(C(ANCY) RRF = continuing calibration RRF
A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, Ci = Concentration of internal standard
L___Reparted __IL_Recaleulated I.__Reported |l _Recalculated |
Calibration Average RRF RRF RRF
# Standard ID Date Compound (Reference Internal Standard) (initial) (CC) (CC) %D %D
1 [ wenl t(\f.p ]W 2,3,7,8-TCDF ("*C-2,3,7,8-TCDF) \.o%>] 0.949%9 099>9 29 39
0607 2,3,7,8-TCDD (*°C-2,3,7,8-TCDD) 1. 06| 0.44 10 0 a¥K20 q5< 9, 5
1,2,3,6,7,8-HxCDD (°C-1,2,3,6,7,8-HxCDD) 0. 9842 1.02% l.02% 3 .4 2.4
1,2,3,4,6,7,8-HpCDD ('3C-1,2,4,6,7,8,-HpCDD) 10206l .00 4 | oo'-) 1. % Z- 'v/
QCDE (*c-acnn) o0, A %52 0 .9049 o 9GS %) % .
2 || can "\11’7,’}/ 2,3,7,8- TCDF (°C-2,3,7,8-TCDF) 0.491 0.99] 2S >3
2,3,7,8-TCDD (*°C-2,3,7,8-TCDD) .o\ \ 1.0} ) b .94 Qﬂ
O1S® 1,2,3,6,7,8-HxCDD ('°C-1,2,3,6,7,8-HxCDD) 0.934%% 09933 o . 4 0. '-}
1,2,3,4,6,7,8-HpCDD (*°C-1,2,4,6,7,8,-HpCDD) {0y Loy 2.7 2.7
QOCDE (¢-0chN) . .99 gq:;,q ~ 0.7 0.l
3 || 0pn) qlL |')/)/ 2,3,7,8-TCDF (°C-2,3,7,8-TCDF) - 1%09 L2 I:)2) 0.9 0,9
|.2.3,7,8-TCDD (*C-2,3,7,8-TCDD) 1. {5 w120 L b 0-Y 0.¥
74 1,2,3,6,7,8-HxCDD (*°C-1,2,3,6,7,8-HxCDD) 1. 052l {.09Y L.odY 0.4 o dJ
1,2,3,4,6,7,8-HpCDD (°C-1,2,4,6,7,8,-HpCDD) 1.0 b1l o112 \o?, 2 3. % ~. 2
OCDF (**C-OCDD) 0.9%20 9 apdy }),QQQ g’ l - ﬁ | 2.¢|

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results.
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LDC #: 57337ﬁ [4 ] VALIDATION FINDINGS WORKSHEET Page:_1 of 1_
Laboratory Control Sample Results Verification Reviewer: FT

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were
recalculated for the compounds identified below using the following calculation:

% Recovery = 100 * SSC/SA Where:  SSC = Spiked sample concentration
SA = Spike added
RPD =1LCS -LCSD | * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery
LCS ID: les 9 dro-a4ue9
Spike Spiked Sample LCS LCSD 1CS/I CSD
Added Concentration
Compound ( L) { vy Percent Recovery Percent Recovery RPD
2,3,7,8-TCDD o. noozol] 0. 000200 0, 000\ 8% | 0000202 Y4 4 1o} [o] i 1
1,2,3,7,8-PeCDD 0 owO |8.00l 00 [|0. 00108 |0.00ILS || joY ¥ Dy’ ns o 4
1,2,3,4,7,8-HxCDD v.00l 00 |0, ooé%%’:" 0. 00l 0> opwdﬁf [ lo™ 0% oV !'OU 7) %
1,2,3.4,7,8,9-HpCDF 0 .00l00[9,00100 |0, poodd 0.000%% 0 49 19 9> ‘1 ) G b
OCDF 0.0020J 00200 0. pnz207 0 po\ K| 104 10y 19 19 4 4

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results.
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oc#_ SYB24A 2)

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

Page: 1 of_1

Reviewer:  FT

N/A Were all reported results recalculated and verified for all level IV samples?
N/A Were all recalculated resulits for detected target compounds agree within 10.0% of the reported results?

Concentration = (A )(1.)(DF) Example:

(AG)(RRF)(V,)(%S)
A, = Area of the characteristic ion (EICP) for the Sample 1.0, __ ¥\ o) *

compound to be measured
As = Area of the characteristic ion (EICP) for the specific

internal standard |/
I = Amount of internal standard added in nanograms (ng) Conc. = @")C \ (7"}‘D (207 ( [e]%) 0)
vV, = Volume or weight of sample extract in milliliters (ml) or ( - - (

grams (g). 452 l"‘")) 0.9 7)")’2) 1043.9
RRF = Relative Response Factor (average) from the initial =

calibration -
Df = Dilution Factor. 0. 600000 LL |S ua ‘ L
%S = Percent solids, applicable to soil and solid matrices

only.

Reported Calculated
Concentrption Concentrgtion
# Sample ID Compound ( (wa Qualification
U —
B\ OC0F 0.000000L L | ©.0000006 L||SS

RECALC90.wpd



LDC Report# 54234A51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 24, 2022

Parameters: Methane

Validation Level: Stage 2B & 4

Laboratory: Energy Laboratories, Billings, MT

Sample Delivery Group (SDG): 580-111708-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU084** 580-111708-1** Water 03/21/22
HU083 580-111708-2 Water 03/21/22
HUO073 580-111708-4 Water 03/21/22
HUQ74** 580-111708-5** Water 03/21/22

**Indicates sample underwent Stage 4 validation
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Methane by Method RSK-175

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results. Samples appended with a double
asterisk on the cover page were subjected to Stage 4 data validation, which is

comprised of the QC summary forms as well as the raw data, to confirm sample
quantitation and identification.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate). The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

C Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Vv Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0%.

Retention time windows were established as required by the method for samples which
underwent Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

lll. Continuing Calibration
Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0%.

Retention times of all analytes in the calibration standards were within the established
retention time windows for samples which underwent Stage 4 validation. Raw data were
not reviewed for Stage 2B validation.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Samples HUO083 and HUO073 were identified as trip blanks. No contaminants were
found.

VI. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.
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VIl. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

VIII. Field Duplicates

No field duplicates were identified in this SDG.

IX. Target Analyte Quantitation

All target analyte quantitations met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

X. Target Analyte ldentification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

Manual integrations were reviewed and were considered acceptable. The laboratory
provided before and after integration printouts.

Xl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Laboratory Blank Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Field Blank Data Qualification Summary - SDG 580-111708-1

No Sample Data Qualified in this SDG
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LDC #:_ 54234A51

SDG #:__580-111708-1

Laboratory: Eurofins, Tacoma, WA

VALIDATION COMPLETENES$S WORKSHEET
Stage 4 /2§

METHOD: GC Methane (Method RSK-175)

validation findings worksheets.

Date: lﬂz 2| !’*2/
Page:_\)f__

Reviewer:

2nd Reviewer: %

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

Validation Area Comments
. Sample receipt/Technical holding times A / !b
. | initial calibration/icV Py S "L 'Y / yeN £ 20
.| Continuing calibration _| ecimey L e £20h0
IV. | Laboratory Blanks n
V. | Field blanks wo % = 7;)
VI. | Surrogate spikes [N
VII. | Matrix spike/Matrix spike duplicates N
VIIl. | Laboratory control samples A s \Y
IX. | Field duplicates M
X. | Target analyte quantitation b
Xl. | Target analyte identification A W3-
L_XIL_| Querall assessment of data [
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See vg{bﬁheet % ’ j FB = Field blank EB = Equipment blank
Client ID l Lab ID Matrix Date
1 HU084 (;,4‘ 580-111708-1 Water 03/21/22
2 HU083 TS 580-111708-2 Water 03/21/22
3 HU073 1% 580-111708-4 Water 03/21/22
4 HU074 v 580-111708-5 Water 03/21/22
5
6
7
8
9
10
11
12
Notes:
WPy MO- 294
W) ho-27% 964 P

VALOGIN\AECOM\Red Hil\64234A51W.wpd 1



toc#__ gy 224 s ) VALIDATION FINDINGS CHECKLIST Page:_1 of 2
' Reviewer:  FT

Method: /GC HPLC

Validation Area Yes | No NA Findings/Comments

l. Technical holding times

Were all technical holding times met?

Was cooler temperature criteria met?

lla. Initial calibration

Did the laboratory perform a 5 point calibration prior to sample analysis?

NNENN

Were all percent relative standard deviations (%RSD) < 20%?

Was a curve fit used for evaluation? If yes, did the initial calibration meet the //
curve fit acceptance criteria of >0.9907?

N

Were the RT windows properly established?

Ilb. Initial calibration verification

Was an initial calibration verification standard analyzed after each initial
calibration for each instrument?

Were all percent differences (%D) < 20%?

lll. Continuing calibration

Was a continuing calibration analyzed daily?

Were all percent differences (%D) < 20%?

Were all the retention times within the acceptance windows?

IV. Laboratory Blanks -

T

\Was a laboratory blank associated with every sample in this SDG?

A NATAV AN

Was a laboratory blank analyzed for each matrix and concentration?

Was there contamination in the laboratory blanks? |

V. Field Blanks
Were field blanks identified in this SDG?

\

Were target analytes detected in the field blanks?

VI. Surrogate spikes

Were all surrogate percent recovery (%R) within the QC limits?

If the percent recovery (%R) of one or more surrogates was outside QC limits,
was a reanalysis performed to confirm %R?

\[\

If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

VII. Matrix spike/Matrix spike duplicates

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG?

A\

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the QC limits?

Viil. Laboratory control samples

Was an LCS analyzed per analytical or extraction batch?

N

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
|Lwithin the QC limits?

Level IV checklist GC_HPLC rev03.wpd



LDC # 9 "‘} '2.7;‘-1 NS ) VALIDATION FINDINGS CHECKLIST Page:_2 of 2
Reviewer:_ FT

Validation Area Yes | No NA Findings/Comments

IX. Field duplicates

Were field duplicate pairs identified in this SDG? |

Were target analytes detected in the field duplicates? —

X. Target analyte quantitation

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs?

-
Were analyte quantitation and RLs adjusted to reflect all sample dilutions and dry /
weight factors applicable to level IV validation?

Xl. Target analyte identification

Were the retention times of reported detects within the RT windows?

A

Were manual integrations reviewed and found acceptable?

Did the laboratory provide before and after integration printouts?

XIl. Overall assessment of data

Overall assessment of data was found to be acceptable. /

Level IV checklist GC_HPLC rev03.wpd



oc#  5Y2nHAs) VALIDATION FINDINGS WORKSHEET

Page: of _1
Initial Calibration Calculation Verification

Reviewer:; FT

METHOD: GC __~_ HPLC

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations:

CF=A/C Where:
Average CF = sum of the CF/number of standards
%RSD = 100 * (S/X)

A = Area of compound

C = Concentration of compound

S = Standard deviation of calibration factors
X = Mean of calibration factors

%'_—'——_—'_[_—-—. e =]

i Reparted —Recalculated |
Calibration CF ]l/ CF q‘af =
# Standard ID Date o] Compound ( Sﬁ"' st ( 27’-} std) CF (initial) CF (intial) L %RSD %RSD
Hem | S| Rethane Q2347 |1w12%47 |iga»eed [wavgoegd] 46 | «C
2|

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results.
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DC# H N34 AS ) VALIDATION FINDINGS WORKSHEET Page:_1_of1
Continuing Calibration Results Verification Reviewer:_ FT

METHOD: GC___~~___ HPLC

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the target analytes
identified below using the following caiculation:

% Difference = 100 * (ave. CF -CF)/ave.CF Where:  ave. CF = jnitial calibration average CF
CF = continuing calibration CF
A = Area of target analyte
C = Concentration of target analyte

Reported . Recalculated Reported Recalculated
Standard Calibration »
. 1D Date Target Analyte Average CF(lcal)/ CCV CF/ Cone. CF/ Conc. %D %D
Conc. CcCVv CcCCcv .
| een ooz | Methane. 59. 4 ShL 5). L EX 12
o>y
3%}
2 | eev 2|21p2 Y V 5%.% | §%.% - [0.%
0%y )
Al
3 |acy '72)")1)7"/ V J $3.2 §%.2— 10-5 lox—
174 J
M®y~
s |acy @(m]w/ N %7 <7 b.> G.>
20.0
2%0(,

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of
the recalculated results.
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LDC#_ G427 Y he ) VALIDATION FINDINGS WORKSHEET

Page:_1 _of
Surrogate Results Verification Reviewer: FT
METHOD: _~GC HPLC
The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation:
% Recovery: SF/SS * 100 Where: SF = Surrogate Found
) SS = Surrogate Spiked
Sample ID: :H
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector S_Eiked Found Recovery Recovery Difference
Reported Recalculated
Pro0 ene. 20-2— L9 %+ gy v
Y
Sample ID:
[
i Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound

A Chiorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-D14 T 3,4-Dinitrotoluene Z 2-Bromonaphthalene

[ a,a,a-Trifluorotoluene | Fluorobenzene (FBZ) [e] Decachlorobiphenyt (DCB) U Tripentyitin AA Chloro-octadecane

D Bromochlorobenene J n-Triacontane P 1-methylnaphthalene Vv Tri-n-propyitin BB 2,4-Dichlorophenylacetic acid

E 1,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate CcC 2,5-Dibromotoluene

F 1,4-Difluorobenzene (DFB) L Bromobenzene R 4-Nitrophenol X Triphenyl Phosphate

SURRCLC_r1.wpd




LDC #: A lanY ) VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT

e
METHOD: ___GC__ HPLC

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for
the target analytes identified below using the following calculation:

%Recovery = 100 * (SSC/SA) Where  SSC = Spiked sample concentration SA = Spike added

RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 LCS = Laboratary Contral Sample LCSD = Laboratory Control Samplz duplicata

LCS/LCSD samples: s |\ D 410~ 2 59 bY 2
Spike Spike Sample LCS LCSD LCS/LCSD
Added ConcentrEt}m

Compound ( v ) ( M? ) Percent Recovery Percent Recovery RPD
— I O i
LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.
=~ < e
M ethane ga.d | oaq | 8 | q.5 | ay % S s 2 2

Comments:

L.CSCLCrev.wpd



LDC#__ 942>+ AST) VALIDATION FINDINGS WORKSHEET | Page: 1 of 1_
Sample Calculation Verification Reviewer: _FT

METHOD: __ GC__ HPLC

The concentration of the sample was calculated for the target analyte identified below using the following calculation:

Concentration= (A)Fv)(Df) Example:

(RF)(Vs or Ws)%S/100)
SampleID.__LeS H10~% 2964 N < Hion2t—

A= Area or height of the target analyte to be measured

Fv=Final Volume of extract

Df= Dilution Factor —

RF= Average response factor of the target analyte Concentration = 10‘7" ‘XO ¥LOS
In the initial calibration

Vs= Initial volume of the sample l&q\ bs 9/ ’
Ws= Initial weight of the sample .
= 556, %42 u\% | —

%S= Percent Solid

Reported Recalculated Results
# Sample ID Target analyte Concentrati?n Concentrations Qualifications
(v (v 1)
N
LSS M Hrans— 5S. 2 sS4 e

Comments:

SAMPCALCrev.wpd



LDC Report# 54234B1a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Volatiles

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111780-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO088 580-111780-1 Water 03/22/22
HU087 580-111780-2 Water 03/22/22
HU092 580-111780-3 Water 03/22/22
HUO091 580-111780-4 Water 03/22/22
HUO86A 580-111780-5 Water 03/22/22
HUO85A 580-111780-6 Water 03/22/22
HUQ92MS 580-111780-3MS Water 03/22/22
HU092MSD 580-111780-3MSD Water 03/22/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) and Tentatively Identified Compounds (TICs) by
Environmental Protection Agency (EPA) SW 846 Method 8260D

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGINVAECOM\RED HILL\54234B1A_AE3_RV1.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
l LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Vv Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes with the following exceptions:

Associated
Date Analyte %D Samples Flag AorP
03/30/22 Chloromethane 227 All samples in SDG UJ (all non-detects) A
580-111780-1

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:

Associated
Date Analyte %D Samples Flag AorP
04/04/22 Methyl isobutyl ketone 24.8 All samples in SDG UJ (all non-detects) A

580-111780-1
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The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks

Samples HU087, HU091, and HUO85A were identified as trip blanks. No contaminants
were found.

VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits with the following exceptions:

Affected
Sample Surrogate %R (Limits) Analyte Flag AorP
HU087 Dibromofluoromethane 120 (80-119) All analytes J+ (all detects) P
HU092 1,2-Dichloroethane-d4 119 (81-119) All analytes J+ (all detects) P
HUO85A 1,2-Dichloroethane-d4 121 (81-118) All analytes NA

VIII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits.

Relative percent differences (RPD) were within QC limits with the following exceptions:

Spike ID RPD
(Associated Samples) Analyte (Limits) Flag AorP
HU092MS/MSD Methyl ethyl ketone 27 (s20) NA

(HU092)

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.
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X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.

XIl. Target Analyte and Tentatively Identified Compound Quantitation

All target analyte tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

Sample Analyte Flag AorP
HUO088 All TICs NJ (all detects) A
HU087
HU092
HUO85A

Raw data were not reviewed for Stage 2B validation.
XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to ICV %D, continuing calibration %D, surrogate %R, and TIC quantitation, data
were qualified as estimated in six samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Data Qualification Summary - SDG 580-111780-1

Sample Analyte Flag A orP Reason (Code)
HUO088 Chloromethane UJ (all non-detects) A Initial calibration
HU087 verification (%D) (c)
HU092
HU091
HUOQO86A
HUO85A
HU088 Methyl isobuty! ketone UJ (all non-detects) A Continuing calibration
HU087 (%D) (c)
HU092
HU091
HUO86A
HUO085A
HU087 All analytes J+ (all detects) P Surrogates (%R) (s)
HU092
HUO088 All laboratory calibrated analytes NJ (all detects) A Tentatively Identified
HU087 reported as TICs Compounds (TIC)
HU092 quantitation (v)
HUQ85A

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Laboratory Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Field Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG

VALOGINVAECOM\RED HILL\54234B1A_AE3_RV1.DOC




LDC #:__54234B1a

SDG #:_ 580-111780-1
Laboratory:_Eurofins, Tacoma, WA

Stage 2B

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D)

+ T\

VALIDATION COMPLETENESS WORKSHEET

Date: (P Vil

Page: [ of

Reviewer: 77
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments
I.__| Sample receipt/Technical holding times A [N
1. GC/MS Instrument performance check A 4
.| initial calibrationicv__, A V| % 90 xS (¥ N\ £ 2d
IV. | Continuing calibration le SN ' AN = 2@! U
V. Laboratory Blanks ! ~ /\
Vi. | Field blanks ND |4 = z, il \ L '
VII. | Surrogate spikes M) \
VIIl. | Matrix spike/Matrix spike duplicates S V‘)
IX. | Laboratory control samples A | \0
X. _| Field duplicates N
Xl. | Internal standards A.
XIl. | Target analyte quantitation / T.‘O/ QN
Xllt. | Target analyte identificatior N
XIV. | System performance N
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
411‘ Huoss 580-111780-1 Water 03/22/22
5 HU087 v 580-111780-2 Water 03/22/22
3' HU0g2 580-111780-3 Water 03/22/22
;1 HU091 » 580-111780-4 Water 03/22/22
; HUQ86A 580-111780-5 Water 03/22/22
6 |HuossA 580-111780-6 Water 03/22/22
7 HU092MS 580-111780-3MS Water 03/22/22
8 HU092MSD 580-111780-3MSD Water 03/22/22
9
Notes:
~ [MB 580- 226377

+ T\ C
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TARGET COMPOUND WORKSHEET

METHOD: VOA
A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA, Ethy! tert-butyl ether A1, 1,3-Butadiene
B. Bromomethane BB. 1,1,2,2-Tetrachioroethane BBB. 4—Chlorotolubene BBBB. tert-Amyl methyl ether B1. Hexane
C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane
D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. Isopropy! aicohol D1. Propylene
E. Methylene chioride ‘ EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11
F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12
G. Carbon disulfide GG. Xylenes, total GGG. p-Isopropylitoluene GGGG. Acrylonitrile G1. Freon 113
H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114

I. 1,1-Dichloroethane

Il. 2~Chloroethylvinyl ether

Ill. n-Butylbenzene

HIl. Isobutyl alcohol

1. 2-Nitropropane

W. trans-1,3-Dichloropropene

J. 1,2-Dichloroethene, total JJ. Dichiorodifiuoromethane JJJ. 1,2-Dichlorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulfide

K. Chloroform KK. Trichlorofiuoromethane KKK. 1,2,4-Trichlorobenzene KKKK. Propionitrile K1. 2,3-Dimethyl pentane

L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethyl ether L1. 2,4-Dimethyl pentane

M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzyl chloride M1. 3,3-Dimethyl pentane

N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methylpentane

O. Carbon tetrachioride 00. 2,2-Dichloropropane Q00. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane

P. Bromodichloromethane PP. Bromachloromethane PPP. trans-1,2-Dichloroethene PPPP. Tetrahydrofuran P1. 3-Ethylpentane

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichioroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane

R. cis-1,3-Dichloroprapene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane

S. Trichloroethene SS. 1,3-Dichloropropane 8§8S. o-Xylene 88SS. Cyclohexane S1. 2,2,4-Trimethylpentane

T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichioro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichiorotetrafiuoroethane UUUU. Aliyl chloride U1. Nonanal

V. Benzene VV. Isopropylbenzene VVV. 4-Ethyltoluene VVVWV. Methyl methacrylate V1. 2-Methylnaphthalene
WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol

X. Bromoform

XX. 1,2,3-Trichloropropane

XXX. Di-isopropyt ether

XXXX. cis-1,4-Dichloro-2-butene

X1. 1,2,3-Trimethylbenzene

Y. 4-Methyl-2-pentanone

YY. n-Propylbenzene

YYY. tert-Butanol

YYYY. trans-1,4-Dichloro-2-butene

Y1. 2-Propanot

Z. 2-Hexanone

ZZ, 2-Chlorotoluene

ZZZ. tert-Butyl alcohol

ZZZZ. Pentachloroethane

Z1.
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LDC #_6 4 2% Blar VALIDATION FINDINGS WORKSHEET Page.| of ]
Initial Calibration Verification Reviewer: FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 )

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A”".
NIN/A Was an initial calibration verification standard analyzed after each ICAL for each instrument?
Y! ;2 N/A Were all %D within the validation criteria of <20 %D?

| Fing D .
# Date Standard ID Compound (Limit[<20.0°§l 30%) Associated Samples Qualifications
2202 | (o) 98 TACO 4 A 227 Al oz /wy /A VY
129 f

[CVvoa.wpd



VALIDATION FINDINGS WORKSHEET

toc# 59174 bl
Continuing Calibration

METHOD: GC/MS VOA (EPA SW 846 Method 8260 {))

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?

Page: _Loé_

Reviewer: FT

()

N/A
Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?
Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications
4l eel-trd® | % 24 AL 3w /A NO
[4sv
2 NMetW! Yoobulyl Kelowes
! o~ Vieloye.

CONCAL.wpd




Loc #_5 42,214 plow | VALIDATION FINDINGS WORKSHEET Page:_/ of___

Surrogate Spikes Reviewer: FT
METHOD: GC/MS VOA (EPA SW 846 Method 8260 1 )
Pi see qualifications below for all questions answered "N". Not applicable questions are identified és "N/A". ( S
Y D/N/A Were all surrogate %R within QC limits?
Y/N N/A If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside
of criteria?
%M@ Surrogate £Recovery (Limits) Lualifications.
2 DCE 04 21-19) | e [y NOt DT
!
)
)
L pce P 2| B[ A\ gl |y NY)
-
1 OEM \20 0 -119 A\ dk [y N + Dl

)
)
)
)
)
)
)
)
)
)

(
(
(
(
(
{
(
(
(
(
(
(
(
(
(
(
(
{

~ |~ |~

SMC1 (TOL) = Toluene-d8

SMC2 (BFB) = Bromofluorobenzene
SMC3 (DCE) = 1,2-Dichloroethane-d4
SMC4 (DFM) = Dibromofluoromethane
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LDC#_ G442 ’J'-H’J]ou VALIDATION FINDINGS WORKSHEET Page:__ 1 of 1
Matrix Spike/Matrix Spike Duplicates Reviewer:_FT

METHOD : GC/MS VOA (EPA SW 846 Method 8260 Y))

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y/N_N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an

associated MS/MSD. Soil / Water.
N/A Was a MS/MSD analyzed every 20 samples of each matrix?
Y /N IN/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? f D
e

7

MS MSD
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications

149 BN ) ( 27 (20 > I/ N\
) (
(

—_~t~~ |~~~ |~~~ ]~ ]~
~ e~~~ ~)~)~]~]~~]|~ |}~

i~ |~~~ |~ =]~~~ ~]~|~ ]~~~ {~ |~ —]— | -

(
(
(
(
(
(
(
(
(
(
(
(
(
{
(
(
(
(
(
(
(

~ ||~~~ ]~ ]| —]~ I~ |- |
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LDC #: ML VALIDATION FINDINGS WORKSHEET Page: Jof [

Target Analyte and TIC Reviewer: a8
METHOD: GC/MS VOA (EPA SW 846 Method 8260D)
# Date Sample ID Analyte Finding Qualifications
’1 "'; X [e All tentatively identified compounds (TIC) NJdets/A (v)

COMQUA_TIC NJ



LDC Report# 54234B2a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 14, 2022

Parameters: Semivolatiles

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111780-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU088 580-111780-1 Water 03/22/22
HU092 580-111780-3 Water 03/22/22
HUO092RE 580-111780-3RE Water 03/22/22
HUO86A 580-111780-5 Water 03/22/22
HU092MS 580-111780-3MS Water 03/22/22
HU092MSD 580-111780-3MSD Water 03/22/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1. Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) and Tentatively Identified Compounds
(TICs) by Environmental Protection Agency (EPA) SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated). The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
l LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met with the following exceptions:

Total Days From Required Holding Time
Sample Collection (in Days) From Sample
Sample Analyte Until Extraction | Collection Until Extraction Flag AorP

HUO92RE All analytes 15 7 X (all non-detects) A

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

Ill. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:

Associated
Date Analyte %D Samples Flag AorP
03/31/22 2,4-Dinitrophenol 21.8 HU092 UJ (all non-detects) A
Diethylphthalate 23.3 UJ (all non-detects)
3,3'-Dichlorobenzidine 32.9 UJ (all non-detects)

WLDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54234B2A_AE3_RV1.DOC



Associated
Date Analyte %D Samples Flag AorP

04/01/22 3,3-Dichlorobenzidine 227 HU088 UJ (all non-detects) A
HUO86A

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Extraction Analyte Associated
Blank ID Date TIC (RT in minutes) Concentration Samples
MB 580-385463 03/29/22 Di-n-butylphthalate (8.87) 0.210 ug/L HUO088
HUQ92
HUO86A

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>10X for common contaminants, >5X for other contaminants) than the concentrations
found in the associated laboratory blanks.

VI. Field Blanks

No field blanks were identified in this SDG.

VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:
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Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag AorP
HUQ92MS/MSD 3,3'-Dichlorobenzidine 0(27-129) 0 (27-129) UJ (all non-detects) A
(HU092
HUOQ92RE)
HU092MS/MSD 4-Chloroaniline 0 (33-117) 0 (33-117) UJ (all non-detects) A
(HU092)

Although the MS/MSD %Rs were severely low (0%), due to the presence of emulsion in
the sample and matrix interference, using professional judgment (i.e.), 3,3-
dichlorobenzidine and 4-chloroaniline results were qualified as estimated (UJ) instead of
recommended for exclusion (X).

Relative percent differences (RPD) were within QC limits with the following exceptions:

Spike ID RPD
(Associated Samples) Analyte (Limits) Flag AorP
HU092MS/MSD Hexachlorobutadiene 22 (<20) NA -
(HU092)

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits with the following exceptions:

LCSID LCS LCSD
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP
LCS/LCSD 580-385463 | 3,3'-Dichlorobenzidine 11 (27-129) - UJ (all non-detects) P
(HU088 4-Chloroaniline 27 (33-117) 25 (33-117) UJ (all non-detects)
HU092
HUO86A)

Relative percent differences (RPD) were within QC limits with the following exceptions:

(HU088
HU092
HUO8BA)

LCSID RPD
(Associated Samples) Analyte (Limits) Flag AorP
LCS/LCSD 580-385463 3,3'-Dichlorobenzidine 98 (<20) NA -

X. Field Duplicates

No field duplicates were identified in this SDG.
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Xl. Internal Standards
All internal standard areas and retention times were within QC limits.
XIl. Target Analyte and Tentatively Identified Compound Quantitation

All target analyte and tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

Sample Analyte Flag AorP

All samples in SDG 580-111780-1 | Al TICs NJ (all detects) A

Raw data were not reviewed for Stage 2B validation.

Manual integrations were reviewed and were considered acceptable. The laboratory
provided before and after integration printouts.

XHI. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method.

In the case where more than one result was reported for an individual sample, the least
technically acceptable results were recommended for exclusion as follows:

Sample Analyte Reason Flag AorP

HUO92RE All analytes Extracted outside holding time. X A

Due to continuing calibration %D, MS/MSD %R, LCS/LCSD %R, and TIC quantitation,
data were qualified as estimated in three samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Data Qualification Summary - SDG 580-111780-1

Sample Analyte Flag AorP Reason (Code)
HUQ092 2,4-Dinitrophenol UJ (all non-detects) A Continuing calibration (%D)
Diethylphthalate UJ (all non-detects) (c)
3,3"-Dichlorobenzidine UJ (all non-detects)
HU088 3,3'-Dichlorobenzidine UJ (all non-detects) A Continuing calibration (%D)
HUO86A (c)
HU092 2,4-Dimethylphenol UJ (all non-detects) A Matrix spike/Matrix spike
4-Chloroaniline UJ (all non-detects) duplicate (%R) (e)
HU092 3,3'-Dichlorobenzidine UJ (all non-detects) P Laboratory control samples
(%R) (1)
HU088 4-Chloroaniline UJ (all non-detects) P Laboratory control samples
HUO86A (%R) ()
HUO092RE All analytes X A Overall assessment of data
(d)
HU088 Al TICs NJ (all detects) A Tentatively ldentified
HU092 Compounds (TIC)
HUO86A quantitation (v)

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Field Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG

VALOGINVAECOM\RED HILL\54234B2A_AE3_RV1.DOC




ILDC #:_54234B2a

SDG #:_580-111780-1
Laboratory:_Eurofins, Tacoma, WA

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

METHOD: GC/MS Semivolatiles (EPA SW-846 Method 8270E)
+ T\
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Date: & 37 2y
Page: _L f_/

Reviewer:
2nd Reviewer:

_Validation Area Camments
I. | Sample receipt/Technical holding times A l,s\l\)
1. GC/MS Instrument performance check A\' .
iHl._| Initial calibration/ICV &p JA o0 2 (7 (3 | £ 2V
1V. | Continuing calibration W"\ 5‘”“) ) CWN £ %, &‘D
V. Laboratory Blanks J 5\’\) ‘
VI. | Field blanks N
VI | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates Z&L}
1X. | Laboratory control samples Sun) Laa |
X. | Field duplicates N
Xl. | Internal standards /\
Xll. | Target analyte quantitation ,/r ( 0 Q\N
Xlll. | Target analyte identification k N
XIV. | System performance N
XV. | Overall assessment of data 5) VJ
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
7 ' Huoss 580-111780-1 Water 03/22/22
2 ! HU092 . 580-111780-3 Water 03/22/22
3 | Huossa 580-111780-5 Water 03/22/22
4 HU092MS 580-111780-3MS Water 03/22/22
5 HU092MSD 580-111780-3MSD Water 03/22/22
6 |#2 g 2z | i
7
8
19
Notes:
i me go0- 4NbY
N O~ 294652
+ To #bL BPO «m\“r

LAAECOM\Red Hil\54234B2aW .wpd
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METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

CC. Dimethyiphthalate

EEE. Bis(2-ethylhexyl)phthalate

GGGG. C30-Hopane

11. Methyl methanesuifonate

B. Bis (2-chloroethyl) ether

DD. Acenaphthylene

FFF. Di-n-octylphthalate

HHHH. 1-Methyiphenanthrene

J1. Ethyl methanesulfonate

C. 2-Chiorophenol

EE. 2,6-Dinitrotoluene

GGG. Benzo(b)fluoranthene

1ili. 1,4-Dioxane

K1. 0,0',0"-Triethylphosphorothioate

D. 1,3-Dichlorobenzene

FF. 3-Nitroaniline

HHH. Benzo(k)fluoranthene

RANNE Acetdphenone

L1. n-Phenylene diamine

E. 1,4-Dichlorobenzene

GG. Acenaphthene

ill. Benzo(a)pyrene

KKKK. Atrazine

M1. 1,4-Naphthoquinone

F. 1,2-Dichlorobenzene

HH. 2,4-Dinitrophenot

JJJ. Indeno(1,2,3-cd)pyrene

LLLL. Benzaldehyde

-} N1. N-Nitro-o-toluidine

G. 2-Methylphenol

Il. 4-Nitrophenol

KKK. Dibenz(a,h}anthracene

MMMM. Caprolactam

0O1. 1,3,5-Trinitrobenzene

H. 2,2'-Oxybis(1-chioropropane)

JJ. Dibenzofuran

LLL. Benzo(g,h,i)perylene

NNNN. 2,6-Dichlorophenot

P1. Pentachlorobenzene

1. 4-Methyiphenol

KK. 2,4-Dinitrotoluene

MMM. Bis(2-Chloroisopropyl)ether

0000. 1,2-Diphenylhydrazine

Q1. 4-Aminobipheny!

J. N-Nitroso-di-n-propylamine

LL. Diethylphthalate

NNN. Aniline

PPPP. 3-Methylphenol

R1. 2-Naphthylamine

I K. Hexachloroethane

MM. 4-Chiorophenyl-phenyl ether

00O. N-Nitrosodimethylamine

QQQQ. 3&4-Methyiphenol

S1. Triphenylene

L. Nitrobenzene

NN. Fluorene

PPP. Benzoic Acid

RRRR. 4-Dimethyldibenzothiophene (4MDT)

T1. Octachiorostyrene

M: Isophorone

Q0. 4-Nitroanifine

QQQ. Benzyl alcohol

S88S. 2/3-Dimethyldibenzothiophene (4MDT) -

U1. Famphur

N. 2-Nitrophenol

PP. 4,6-Dinitro-2-methylphenol

RRR. Pyridine

TTTT. 1-Methyldibenzothiophene (1MDT)

V1. 1,4-phenylenediamine

0. 2,4-Dimethylphenol

QQ. N-Nitrosodiphenylamine

S$SS. Benzidine

UUULU.. 2,3,4,6-Tetrachlorophenol

W1. Methapyrilene

P. Bis(2-chloroethoxy)methane

RR. 4-Bromophenyi-phenylether

TTT. 1-Methylnaphthalene

VVVV. 1,2,4,5-Tetrachlorobenzene

X1. Pentachloroethane

Q. 2,4-Dichlorophenol

SS. Hexachlorobenzene

UUU.Benzo(b)thiophene

WWWW.. 2-Picoline

Y1. 3,3-Dimethylbenzidine

R. 1,2,4-Trichlorobenzene

TT. Pentachlorophenol

VVV.Benzonaphthothiophene

XXXX. 3-Methylcholanthrene

Z1. o-Toluidine

S. Naphthalene

UU. Phenanthrene

WWW.Benzo(e)pyrene

YYYY. a,a-Dimethyiphenethylamine

A2. 1-Naphthylamine

T. 4-Chloroaniline

VV. Anthracene

XXX. 2,6-Dimethyinaphthalene

ZZZZ. Hexachloropropene

B2. 4-Aminabipheny!

U. Hexachlorobutadiene

WW. Carbazole

YYY. 2,3,5-Trimethylnaphthalene

A1. N-Nitrosodiethylamine

C2. 4-Nitroquinoline-1-oxide

V. 4-Chloro-3-methylphenol

XX. Di-n-butylphthalate

ZZZ. Perylene

B1. N-Nitrosodi-n-butylamine

D2. Hexachloropene

W. 2-Methylnaphthalene

YY. Fluoranthene

AAAA, Dibenzothiophene

C1. N-Nitrosomethylethylamine

E2. Bis (2-chloro-1-methylethyl) ether

X. Hexachloracyclopentadiene

ZZ. Pyrene

BBBB. Benzo(a)fiuoranthene

D1. N-Nitrosomorpholine

F2. Bifenthrin

Y. 2,4,6-Trichlorophenol

AAA, Butylbenzylphthalate

CCCC. Benzo(b)fluorene

E1. N-Nitrosopyrrolidine

G2. Cyfluthrin

Z. 2,4,5-Trichlorophenol

BBB. 3,3-Dichlorobenzidine

DDDD. cis/trans-Decalin

F1. Phenacetin

H2. Cypermethrin

AA. 2-Chloronaphthalene

CCC. Benzo(a)anthracene

EEEE. 1,1"-Biphenyl

G1. 2-Acetytaminofiuorene

12. Permethrin (cis/trans)

BB. 2-Nitroaniline

DDD. Chrysene

FFFF. Retene

H1. Pronamide

'J2. 5-Nitro-o-toluidine

Compound List.wpd
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LDC #__ g2 Y2 VALIDATION FINDINGS WORKSHEET Page: Lot
Technical Holding Times Reviewer: __ FT

ircled dates have exceeded the technical holding times.
Y N N/A Were all cooler temperatures within validation criteria?

METHOD : GC/MA BNA Sw846 METHOD 8270 i h j

Total # of
Sample ID Matrix | Preserved Sampling Date Extraction date Analysis date Days Qualifier
G w ypzlry | 4le] o> ¢ W |19 J‘/X/A

{0

TECHNICAL HOLDING TIME CRITERIA

Water: Extracted within 7 days, analyzed within 40 days.
Saoil: Extracted within 14 days, analyzed within 40 days.

HT 8270.wpd



oc#_ o427 Hla

—_—
METHOD: GC/MS SVOA(EPA Method 8270 £ )

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
( ; E N/A
N IN/A

YEZN/A

Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

Page:____éf _/___

Reviewer: FT

(e

Finding %D Finding RRF S
# Date Standard ID Compound (Limit: <20.0%) (Limit: ;0.05) Associated Samples Qualifications ||
Aol[3% | eanl - TA 0040 Hi 2)-% 2,4,9, Staafuvia (N9
155 LbL 25.> e 30~ YL > A
i) 73 7 \ v )
v [en—TAow | Bop 22.77 L \"MI/MA//_\ (ﬁ
V22

7)

CONCAL.wpd
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LDC #__942hY4 pla

VALIDATION FINDINGS WORKSHEET
Blanks

METHOD: GC/MS BNA (EPA SW 846 Method 8270 E_)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

XX

N N/A Was a method blank analyzed for each matrix?
N N/A Was a method blank analyzed for each concentration preparation level?
{Y /N N/A Was a method blank associated with every sample?

iYZN N/A Was the blan %cptaminated? If yes, pl
lank extraction date: ¥/ Blank analysis date:

Conc. units:

ease see qualification below.
32"»:?17»7/
Associated Samples: > > (NP

Blank ID

Page:___/of__
—FT

Reviewer:

/

Lgma SBHO - HAME™

0210 @_g;k

Blank extraction date:
Conc. units:

Blank analysis date:

Associated Samples:

____compouna__|

Blank ID

——

BLANKS.wpd



oc#_ N2y p2e

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

METHOD: GC/MS BNA (EPA SW 846 Method 8270 © )
lgase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an

<\2 N N/A

associated MS/MSD. Soil / Water.

Page:__zf __/_

Reviewer: FT__

Was a MS/MSD analyzed every 20 samples of each matrix?
Y § ;N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? ( c )
MS MSD N 4
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD {Limits) Associated Samples \JA Qualifications
- . g]
fab BRP (37129’ | © 9929 ( 2 G \- /oA € 4

T (-P| 0 (92N ( ) 92" y v

u ( ) ( 22 20 2. Jouw /A W
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( ) WM/:'\O\, o O SS"U“@\ ‘\uda\ N,.l'
( ) ( ) ( )| (emdfun) i the e 4
( ) ( ) ( I
( ) ( ) ( | BPP + T | were qu-Mle
( ) ( ) ( ) MY /AL e \eJ)
( ) ( ) ( ) \-/x V I\
( ) ( ) ( ) [

_~l~l ~] ~] ~

-~ |~ -] | -

MSD.wpd



LDC #__ 54274 p 2o~

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

METHOD: GC/MS BNA (EPA SW 846 Method 8270 G-)

Page: _/ of/_
Reviewer: _ FT

%IL“’ §

lemse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
{ Yz iNA Was a LCS required?
N AN/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?
oﬁ . N’D—‘ w)
Lcs LCSD
# LCS/LLCSD ID Compound %R {Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications |
Les|o - i=3e)7) \ (411-129 ( ) ( ) %) )y W
580-2254bPH T 2] (3%-17] 25 (»3-1\1 ( ) [ me SBO-2854967  §
R ( ) ( [ ¥ (20 ) L i |9
) ( ) ( |« ) i K

( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
{ ) { ) { )
( ) ( ) ( )
( ) ( ) { )
( ) { ) ( )
( ) ( ) ( )
( ) { ) ( )
( ) { ) ( )
( ) ( ) ( )
( ) { ) ( )
{ ) { ) { )
( ) ( ) ( )
( ) ( ) ( )
( ) ( ) ( )
( ) { ) ( )
( ) ( ) ( )
( ) ( ) ( )
{ ) { ) _{ )

LCSLCSD.wpd



LDC #: 54234 ® ?o—

VALIDATION FINDINGS WORKSHEET Page: _ 1 _of 1
Target Analyte Quantitation

Reviewer: FT
METHOD: GCMS SVOA EPA SW 846 Method 8270 &

Please seg qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". (V)
Y N N/ Were the correct internal standard (1S), quantitation ion and relative response factor (RRF) used to quantitate the compound?
YN 625

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation?

TIC compounds
# Date

Sample ID

Qualifications
All

All Tentatively Identified NJ/A
Compounds resuits (TICs)

Comments: See sample calculation verification worksheet for recalculations

COMQUA TIC For aecom Oily 8270.wpd



LDC #; 52[2 77!-} pla VALIDATION FINDINGS WORKSHEET Page: _[_of Z
Overall Assessment of Data Reviewer: _ FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260B)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.
( Y)N N/A Was the overall quality and usability of the data acceptable? o\)
\
# Date Sample ID Compound Finding Qualifications
G A extHoeke) oidoide X / faN
B.T.

Comments:

OVR.wpd



LDC Report# 54234B2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Polynuclear Aromatic Hydrocarbons

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111780-1

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HU088 580-111780-1 Water | 03/22/22
HUQ092 580-111780-3 Water | 03/22/22
HUO86A 580-111780-5 Water | 03/22/22
HUQ92MS 580-111780-3MS Water | 03/22/22
HU092MSD 580-111780-3MSD Water | 03/22/22

VALOGIN\VAECOM\RED HILL\54234B2B AE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1. Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGINVAECOM\RED HILL\54234B2B_AE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGINVAECOM\RED HILL\54234B2B_AE3.DOC



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

VA\LOGIN\AECOM\RED HILL\54234B2B_AE3.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

Instrument performance check was performed at the required frequency.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 15.0% for
all analytes.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all analytes.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks

No field blanks were identified in this SDG.

VALOGINVAECOM\RED HILL\54234B2B AE3.DOC



VIIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIill. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.

XIl. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XIIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

VALOGINVAECOM\RED HILL\54234B2B AE3.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 580-
111780-1
No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification
Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 580-111780-1

No Sample Data Qualified in this SDG

VALOGINVAECOM\RED HILL\54234B2B_AE3.DOC



{ 4
LDC #:_54234B2b VALIDATION COMPLETENESS WORKSHEET Date: b W 2

SDG #:_580-111780-1 Stage 2B " Page:_[of_/
Laboratory: Eurofins, Tacoma, WA Reviewer: g
2nd Reviewer: :

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E-SIM)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times A A—
Il. | GC/MS Instrument performance check A i
.| Initial calibration/ICV__, A-iA DA) -0 £ 19 \eN £ 20
IV. | Continuing calibration / e A |N £ 20|V
V. | Laboratory Blanks 3 A '
vi. | Field blanks N
VII. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates A
IX. | Laboratory control samples A K‘O 'Q
X. Field duplicates N
Xl. | Internal standards br
Xll. | Target analyte quantitation N
Xlll. | Target analyte identification N
XIV. | System performance N
XV. | Overall assessment of data N
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
r HU088 580-111780-1 Water 03/22/22
2* HU092 580-111780-3 Water 03/22/22
34 HUO86A 580-111780-5 Water . 03/22/22
4 HUQ92MS 580-111780-3MS Water 03/22/22
5 HU092MSD 580-111780-3MSD Water 03/22/22
16
7
8
g
Notes:
MB SBO- B>

L\AECOM\Red Hil\54234B2bW.wpd 1



LDC Report# 54234B4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 21, 2022

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111780-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO088 580-111780-1 Water 03/22/22
HU092 580-111780-3 Water 03/22/22
HU092MS 580-111780-3MS Water 03/22/22
HU092MSD 580-111780-3MSD Water 03/22/22
HU092DUP 580-111780-3DUP Water 03/22/22

WLDCFILESERVER\WALIDATION\LOGIN\VAECOM\RED HILL\54234B4B_AE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 2: Data Validation Procedure for Metals by ICP-OES (May
2020). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:

Calcium, Magnesium, Manganese, Potassium, and Sodium by Environmental
Protection Agency (EPA) SW 846 Method 6010D

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

WLDCFILESERVERWALIDATION\LOGINVAECOM\RED HILL\54234B4B_AE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Vv Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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l. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the method.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lll. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples

PB (prep blank) Manganese 3.40 ug/L HU092
ICB/CCB Calcium 0.147 mg/L. HU092

Magnesium 0.129 mg/L

Manganese 0.00570 mg/L

Potassium 0.280 mg/L

Sodium 0.110 mg/L
ICB/CCB Calcium 0.0813 mg/L HUO088

Magnesium 0.0753 mg/L

Manganese 0.00320 mg/L

Potassium 0.359 mg/L

Sodium 0.180 mg/L

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with

the following exceptions:

Sample

Analyte

Reported
Concentration

Modified Final
Concentration

HU092

Manganese

23 ug/L

23J+ ug/L
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V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIII. Serial Dilution

Serial dilution analysis was performed on an associated project sample. Percent
differences (%D) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to laboratory blank contamination, data were qualified as estimated in one sample.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176

Metals - Data Qualification Summary - SDG 580-111780-1

Metals - Laboratory Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Sample

Analyte

Modified Final
Concentration

AorP

Code

HU092

Manganese

23J+ ug/L

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Metals - Field Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG
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LDC #:;___54234B4b VALIDATION COMPLETENESS WORKSHEET Date: ZZZZQI 2L
SDG #:__580-111780-1 Stage 2B Page:_l of ‘
Laboratory: Eurofins, Tacoma, WA Reviewer:

2nd Reviewer:

i

METHOD: Metals (EPA SW-846 Method 6010D)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

|. | Sample receipt/Technical holding times

T
=

Il Instrument Calibration

Ill. | ICP Interference Check Sample (ICS) Analysis

IV. | Laboratory Blanks

V. Field Blanks

VI. | Matrix Spike/Matrix Spike Duplicates

(5:@)
S

VII. | Duplicate sample analysis

VIII. | Serial Dilution

LS| LCSD

IX. | Laboratory control samples

X. Field Duplicates

X|. | Target Analyte Quantitation

ol PR P B

LXIl_1 Overall Assessment of Data
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank )
Client ID Lab ID Matrix Date
1 HU088 580-111780-1 Water 03/22/22
2 HU092 580-111780-3 Water 03/22/22
3 HU092MS 580-111780-3MS Water ) 03/22/22
4 HUQ92MSD 580-111780-3MSD Water 03/22/22
5 HU092DUP 580-111780-3DUP Water 03/22/22
6
7
8
9
10
11
12
13
14
15
Notes:
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LD # SU 254?34b VALIDATION FINDINGS WORKSHEET Page:_l of { _
Sample Specific Element Reference Reviewer:_AT L

All circled elements are applicable to each sample.

Sample ID| Matrix Target Analyte List (TAL)

[, 2 V\/ Al Sb, As, Ba, Be, Cd,(Ca) Cr, Co, Cu, Fe, Pb,@@,_H_g, Ni,@Se, Ag(Na) Ti, V, Zn, Mo, B, Sn, Ti,
' Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag,\N;, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Tij,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
&C/ Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
%; 41 g W Al, Sb, As, Ba, Be, Cd,@ Cr, Co, Cu, Fe, Pb,@m Hg, Ni,@Se, Ag,@ Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, E;, Cr, Co, Cu, Fe, Pb, Mg, I\\/I:, Hg, Ni, K, Se, Ag, ;l;, TI, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tj,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

Analysis Method

ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
ICP-MS Al, 8Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,
GFAA Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T|, V, Zn, Mo, B, Sn, Ti, __ ___

Comments:___Mercury by CVAA if performed

ELEMENTS.wpd



LDC #.__54234B4b VALIDATION FINDINGS WORKSHEET Page:_1 of 1
PB/ICB/CCB QUALIFIED SAMPLES Reviewer: ATL
METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:_NA
: Associated Samples:_ 2

Analyt;" Maximum" Maximuﬂl Maximuﬂ

I Action 2
PB* PB* ICB/CCB? Level
(mg/Kg) || (ug/L) (mg/L)

Mn 3.40 17.0
Ca 0.147 735
Mg 0.129 645
Mn 0.00570 28.5 23J+
K 0.280 1400
Na 0.110 550

Sample Concentration units, unless otherwise noted: ug/L

Analytell Maximum|| Maximumf| Maximu Action

PB® PB*® ICB/CCB* Level
(mg/Kg) [ (mglL) (mg/L)

Ca 0.0813 406.5

Mg 0.0753 376.5

Mn 0.00320 16

K 0.359 1795

Na 0.180 900

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were

qualified as not detected, "U".
Note: a- The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element.
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Laboratory Data Consultants, Inc.

LDC Report# 54234B6_RV1

Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:
Laboratory:

Sample Delivery Group (SDG):

Red Hill Oily Waste Disposal Facility, CTO 18F0176

October 28, 2022

Wet Chemistry

Stage 2B

Eurofins, Tacoma, WA

580-111780-1

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HU088 580-111780-1 Water 03/22/22
HU092 580-111780-3 Water 03/22/22
HU092MS 580-111780-3MS Water 03/22/22
HUQ092MSD 580-111780-3MSD Water 03/22/22
HU092DUP 580-111780-3DUP Water 03/22/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual (QSM)
for Environmental Laboratories, Version 5.3 (2019), and the DoD General Validation
Guidelines (November 2019). Where specific guidance was not available, the data has
been evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following methods:

Alkalinity by Standard Method 2320B

Bromide, Chloride, Fluoride, Nitrate as Nitrogen, and Sulfate by Environmental
Protection Agency (EPA) Method 300.0

Nitrate/Nitrite as Nitrogen by EPA Method 353.2

Dissolved Organic Carbon and Total Organic Carbon by EPA SW 846 Method 9060A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54234B6_AE3_RV1.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion of
the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more

technically sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

K Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met with the following exceptions:

Total Time From
Sample Collection

Required Holding Time
From Sample Collection

Sample Analyte Until Analysis Until Analysis Flag AorP
HU088 Nitrate as N 58.38 hours 48 hours J- (all detects) P
HU092 Nitrate as N 55.85 hours 48 hours J- (all detects) P

Il. Initial Calibration

All criteria for the initial calibration of each method were met.

lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when

applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
ICB/CCB Chloride 0.516 mg/L All samples in SDG 580-111780-1

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank

contaminants) than the concentrations found in the associated laboratory blanks.

Initial calibration blank data were not performed.

V. Field Blanks

No field blanks were identified in this SDG.
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VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:

Spike ID MS (%R) MSD (%R)
(Associated Samples) Analyte (Limits) (Limits) Flag AorP
HUQ092MS/MSD Nitrate/Nitrite as N 54 (90-110) 58 (90-110) UJ (all non-detects) A
(HU092)

Relative percent differences (RPD) were within QC limits.
VII. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the methods. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XI. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected or recommended for exclusion in this SDG.

Due to technical holding time and MS/MSD %R, data were qualified as estimated in two
samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 580-111780-1

Sample Analyte Flag AorP Reason (Code)
HU088 Nitrate as N J- (all detects) P Technical holding times (h)
HU092
HU092 Nitrate/Nitrite as N UJ (all non-detects) A Matrix spike/Matrix spike

duplicate (%R) (q)

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG
580-111780-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234B6_AE3_RV1.DOC



LDC #:__54234B6 VALIDATION COMPLETENESS WORKSHEET + Date: ZZZQ!ZZ/

SDG #:_580-111780-1 Stage 2B Page:_| of {
Laboratory: Eurofins, Tacoma, WA Reviewer:
2nd Reviewer:

' METHOD: (Analyte)_Alkalinity (SM2320B), Bromide, Chloride, Fluoride, Nitrate-N, Sulfate (EPA Method 300.0),
DOC (EPA SW-846 Method 9060A). Nitrate/Nitrite-N (EPA Method 353.2), TOC (EPA SW-846 Method 9060A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area __Comments

I Sample receipt/Technical holding times /A / SV\/
A

1 Initial calibration

lll. | Calibration verification

IV | Laboratory Blanks SW

V__| Field blanks N
V1. | Matrix Spike/Matrix Spike Duplicates SW ( 5) d)
VI. | Duplicate sample analysis 'A" S ’
VIIl. | Laboratory control samples ’A" LCS ' LCSD
IX. | Field duplicates N
X.__| Target Analyte Quantitation N
XL 1 Overall assessment of data - ’A'
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix __ |pate
1 HU088 580-111780-1 Water 03/22/22
2 HU092 580-111780-3 Water 03/22/22
3 HU092MS 580-111780-3MS Water 03/22/22
4 HU092MSD 580-111780-3MSD Water 03/22/22
5 HU092DUP 580-111780-3DUP Water 03/22/22
6
7
8
9
10
11
12
13
14
Notes:
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LDC #: §¥ ZQQB/G VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Sample Specific Analysis Reference Reviewer_-ATL

All circled methods are applicable to each sample.

Sample ID Parameter
A H DS CE ) no, &l o-po, (AICN NH, TKN@Crewlo @(m@
pH TDS Ci F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,_
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
H TDS Cl F NO, NO, SO, O-PO, Al CN NH, TKN TOC Cré+ CO,
pH TDS C F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
QC, |pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,

%, U pH TDS @@@ NO, (SO, O-PO, Alk CN NH, TKNﬂCr6+ clo, mfﬁ()amow\)) @

S pH TDS CI F NO, NO, so 0-PO, mCN NH, TKN TOC Cré+ clo, IN07
—

pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F_NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Ak CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PQ, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH; TKN TOC Cré+ CIO,
pH TDS CI F NO; NO, SO, O-PO, Alk CN NH; TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO, _

Comments:
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Loc #_SUIH4Pe

circled dates have exceeded the technical holding time.
N _N/A
N N/A Were all cooler temperatures within validation criteria?

Were all samples preserved as applicable to eac

VALIDATION FINDINGS WORKSHEET

Technical Holding Times

Page:_{ of _!Q

Reviewer: :A” /

h method ? E E

Method: A0s-N_(£PA2m. 0>
Parameters: wattr” .
Technical holding time: U s ( zda\/g\
Sampling Analysis Total Time Analysis | Total Time
Sample ID date date Qualifier date Qualifier
gy - 14 0107 -
| lao2)e | slosloz | 9,38 TP (detech)
2 7;('52’!22 3422 | 55.95 ¥

Hold time.wpd



LDC #: 5423486 VALIDATION FINDINGS WORKSHEET Page: 1 of1

Blanks Reviewer:__ ATL
METHOD:Inorganics, Method _See Cover
‘Conc. units: ug/L Associated Samples:__All

Analge II Blank ID Blank ID Blank

nk

Action Limi
PB ICB/CCB No Qualifiers
(mg/L)

cl II 0.516 2580

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

54234B6.wpd



LDC #: 54234B6 VALIDATION FINDINGS WORKSHEET Page:_ 1 of1
Matrix Spike/Matrix Spike Duplicates Reviewer:__ ATL

METHOD: Inorganics, EPA Method__See cover

Please see qualifications below for all questions answered “N". Not applicable questions are identified as "N/A".
Y /N N/A
Y{NJIN/A

Was a matrix spike analyzed for each matrix in this SDG? mb ()\

Were matrix spike percent recoveries (%R) within the control limits of 754257 If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.

N/A Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?

LEVE ONLY:
Y N(N/ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

MS MSD
#| MS/MSDID Matrix Analyte %Recovery %Recovery RPD (Limits) | Associated Samples Qualifications Code: q
3/4 w NO2/NO3-N 54 (90-110) 58 (90-110) 2 J-/UJ/A (non-detect)

——————————————————————— ———————— —————————— |

Comments:

54234B6.wpd



Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:
Laboratory:

Sample Delivery Group (SDG):

LDC Report# 54234B7

Red Hill Oily Waste Disposal Facility, CTO 18F0176

July 5, 2022

Gasoline Range Organics
Stage 2B

Eurofins, Tacoma, WA

580-111780-1

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HUO88 580-111780-1 Water | 03/22/22
HU087 580-111780-2 Water | 03/22/22
HU092 580-111780-3 Water | 03/22/22
HU091 580-111780-4 Water | 03/22/22
HUO86A 580-111780-5 Water | 03/22/22
HUO85A 580-111780-6 Water | 03/22/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following methods:

Gasoline Range Organics by Environmental Protection Agency (EPA) SW 846 Method
8260 and CADOHS LUFT Method

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the methods.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0%.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0%.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

Samples HU087, HU091, and HUO85A were identified as trip blanks. No contaminants
were found.
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VIIl. Surrogates

Surrogates were added to all samples as required by the methods. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the methods. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.

XIl. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG
580-111780-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 580-
1117801

No Sample Data Qualified in this SDG
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LDC #:__54234B7
SDG #:_580-111780-1

Laboratory:_ Eurofins, Tacoma, WA

Stage 2B

VALIDATION COMPLETENESS WORKSHEET

Date: é/ ZO/ vz

Page: /of _/

Reviewer:
2nd Reviewer: /

METHOD: GC/MS Gasoline Range Organics (EPA SW-846 Method 8260/CADOHS LUFT Method)

—1

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times A L/\
11. GC/MS Instrument performance check N
. | initial calibrationicv ATA { * N =
IV. | Continuing calibration /-@V‘-&JMAR A e £ 20 !7/0
V. Laboratory Blanks ' K
Vi._| Field blanks NO e = 7, "",. lz
VII. | Surrogate spikes [\
VIIl. | Matrix spike/Matrix spike duplicates N (O
IX. | Laboratory control samples A WCa ‘p
X. Field duplicates N
Xl. | Internal standards A
Xll. | Target analyte quantitation N
Xlil. | Target analyte identification N
XIV. | System performance N
XV. | Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
T HU088 580-111780-1 Water 03/22/22
_2_ HU087 v 580-111780-2 Water 03/22/22
3 | Huog2 580-111780-3 Water 03/22/22
Z HUQ091 580-111780-4 Water 03/22/22
8" | HUOB6A 580-111780-5 Water 03/22/22
6 HUO85A v 580-111780-6 Water 03/22/22
7
8
Is]
Notes:
Mp SBO - 24 L4\
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LDC Report# 54234B8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Total Petroleum Hydrocarbons as Extractables
Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA/

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 580-111780-1/22C286

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO86A 580-111780-5/22C286-01 Water | 03/22/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:

Total Petroleum Hydrocarbons (TPH) as Extractables by Environmental Protection
Agency (EPA) SW 846 Method 8015C

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated biank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all analytes.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

lil. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all analytes.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks
No field blanks were identified in this SDG.
VI. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VII. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

5
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VIIl. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XI. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 580-111780-1/22C286

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data
Qualification Summary - SDG 580-111780-1/22C286

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG 580-111780-1/22C286

No Sample Data Qualified in this SDG
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LDC #:_54234B8a VALIDATION COMPLETENESS WORKSHEET

SDG #:_ 580-111780-1/22C286
Laboratory:_Eurofins, Tacoma, WA

Stage 2B

Sub-Laboratory:_ EMAX Laboratories, Inc., Torrance, CA

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

Date: @ Z ZU/ v

Page:_[ of _‘/

Reviewer:
2nd Reviewer: %

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

Validation Area Comments
l. Sample receipt/Technical holding times A /A ,
.| Initial calibration/ICV . A L% Py SN = 20
.| Continuing calibration | emdLmon L\_ , I cN &£ 20 / 20
V. | Laboratory Blanks A !
V. Field blanks (\L
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates N %
VIll. | Laboratory control samples A D l 0
IX. | Field duplicates !\l
X. Target analyte quantitation N
XI. | Target analyte identification N
X1l Qverall assessment of data /\
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1| Huosea 2202806 -0 ! 580-111780-5 Water 03/22/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
MBLEI
L\AECOM\Red Hill\64234B8aW .wpd 1



LDC Report# 54234B21

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Red Hill Oily Waste Disposal Facility, CTO 18F0176

June 29, 2022

Polychlorinated Dioxins/Dibenzofurans

Stage 2B

Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111780-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO88 580-111780-1 Water 03/22/22
HU092 580-111780-3 Water 03/22/22
HUO86A 580-111780-5 Water 03/22/22
HU092MS 580-111780-3MS Water 03/22/22
HU092MSD 580-111780-3MSD Water 03/22/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), and the DoD General
Validation Guidelines (November 2019). Where specific guidance was not available, the
data has been evaluated in a conservative manner consistent with industry standards
using professional experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) SW
846 Method 8290A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was resolved with a valley of less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lll. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all analytes and labeled compounds.

The ion abundance ratios for all PCDDs/PCDFs were within method and validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes and less than or equal to 30.0% for labeled
compounds.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

All of the continuing calibration percent differences (%D) between the initial calibration
RRF and the continuing calibration RRF were less than or equal to 20.0% for all

analytes and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within method and validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:
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Associated
Concentration Samples

Extraction
Blank ID Date Analyte

MB 410-240079 04/01/22 1,2,3,4,6,7,8-HpCDD 0.000000784 ug/L | All samples in SDG

1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HXCDF
2,3,4,7,8-PeCDF
OCDD

Total HXCDD
Total HxCDF
Total HpCDD
Total PeCDF

Total PCDD/PCDF
Total PCDD

Total PCDF

0.000000867 ug/L
0.000000801 ug/L
0.000000432 ug/L
0.00000100 ug/L
0.000000861 ug/L
0.000000617 ug/L
0.00000120 ug/L
0.000000432 ug/L
0.00000353 ug/L
0.000000784 ug/L
0.000000617 ug/L
0.00000702 ug/L
0.00000242 ug/L
0.00000415 ug/L

580-111780-1

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>5X blank contaminants) than the concentrations found in the associated laboratory

blanks with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration
HU088 1,2,3,6,7,8-HxCDF 0.00000062 ug/L 0.00000062U ug/L
1,2,3,7,8,9-HxCDF 0.0000018 ug/L 0.0000018U ug/L
2,3,4,6,7,8-HxCDF 0.0000011 ug/L 0.0000011U ug/L
2,3,4,7,8-PeCDF 0.0000012 ug/L 0.0000012U ug/L
Total HxCDF 0.0000035 ug/L 0.0000035J ug/L
Total PeCDF 0.0000019 ug/L 0.0000019J ug/L
Total PCDD/PCDF 0.0000058 ug/L 0.0000058J ug/L
Total PCDF 0.0000058 ug/L 0.0000058J ug/L
HU092 1,2,3,4,7,8-HxCDF 0.0000010 ug/L 0.0000010U ug/L
2,3,4,6,7,8-HxCDF 0.00000042 ug/L 0.00000042U ug/L
OCDD 0.0000016 ug/L 0.0000016U ug/L
Total HxCDD 0.0000012 ug/L 0.0000012J ug/L
Total HXCDF 0.0000014 ug/L 0.0000014J ug/L
Total PCDD/PCDF 0.0000042 ug/L 0.0000042J ug/L
Total PCDD 0.0000028 ug/L 0.0000028J ug/L
Total PCDF 0.0000014 ug/L 0.0000014J ug/L
HUO86A 1,2,3,4,6,7,8-HpCDD 0.0000022 ug/L 0.0000022U ug/L
1,2,3,6,7,8-HxCDF 0.00000079 ug/L 0.00000079U ug/L
2,3,4,6,7,8-HxCDF 0.00000092 ug/L 0.00000092U ug/L
2,3,4,7,8-PeCDF 0.00000068 ug/L 0.00000068U ug/L
OCDD 0.0000037 ug/L 0.0000037U ug/L
Total HxCDF 0.0000017 ug/L 0.0000017J ug/L
Total HpCDD 0.0000022 ug/L 0.0000022J ug/L
Total PeCDF 0.0000013 ug/L 0.0000013J ug/L
Total PCDD/PCDF 0.000011 ug/L 0.000011J ug/L
Total PCDD 0.0000059 ug/L 0.0000059J ug/L
Total PCDF 0.0000053 ug/L 0.0000053J ug/L

VL. Field Blanks

No field blanks were identified in this SDG.
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VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIil. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Labeled Compounds

All percent recoveries (%R) for labeled compounds used to quantitate target analytes
were within QC limits.

XI. Target Analyte Quantitation

All target analyte quantitations met validation criteria with the following exceptions:

Sample Analyte Flag AorP
All samples in SDG Results flagged “I” were reported as estimated J (all detects) A
DPWG64870/WG64304 maximum possible concentration (EMPC).

Raw data were not reviewed for Stage 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
Xlll. System Performance

The system performance was acceptable for samples which underwent Stage 4 Raw
data were not reviewed for Stage 2B validation.

XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to results reported by the laboratory as EMPC, data were qualified as estimated in
three samples.
7 !
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Due to laboratory blank contamination, data were qualified as not detected or estimated
in three samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 580-

1117801
Sample Analyte Flag AorP Reason (Code)
HU088 Results flagged “I” were J (all detects) A Target analyte quantitation
HU092 reported as estimated (EMPC) (k)
HUO86A maximum possible

concentration (EMPC).

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification

Summary - SDG 580-111780-1

Modified Final
Sample Analyte Concentration AorP Code
HU088 1,2,3,6,7,8-HxCDF 0.00000062U ug/L A b
1,2,3,7,8,9-HXCDF 0.0000018U ug/L
2,3,4,6,7,8-HxCDF 0.0000011U ug/L
2,3,4,7,8-PeCDF 0.0000012U ug/L
Total HXCDF 0.0000035J ug/L
Total PeCDF 0.0000019J ug/L
Total PCDD/PCDF 0.0000058J ug/L
Total PCDF 0.0000058J ug/L
HU092 1,2,3,4,7,8-HxCDF 0.0000010U ug/L A b
2,3,4,6,7,8-HxCDF 0.00000042U ug/L
OCDD 0.0000016U ug/L
Total HxCDD 0.0000012J ug/L
Total HxCDF 0.0000014J ug/L
Total PCDD/PCDF 0.0000042J ug/L
Total PCDD 0.0000028J ug/L
Total PCDF 0.0000014J ug/L
HUO86A 1,2,3,4,6,7,8-HpCDD 0.0000022U ug/L A b
1,2,3,6,7,8-HxCDF 0.00000079U ug/L
2,3,4,6,7,8-HxCDF 0.00000092U ug/L
2,3,4,7,8-PeCDF 0.00000068U ug/L
OCDD 0.0000037U ug/L
Total HXCDF 0.0000017J ug/L
Total HpCDD 0.0000022J ug/L
Total PeCDF 0.0000013J ug/L
Total PCDD/PCDF 0.000011J ug/L
Total PCDD 0.0000059J ug/L
Total PCDF 0.0000053J ug/L

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary

- SDG 580-111780-1

No Sample Data Qualified in this SDG
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LDC #:_ 54234B21 VALIDATION COMPLETENESS WORKSHEET Date: L[y 2}
SDG #:__580-111780-1 Stage 2B . Page:/ of /

Laboratory:_Eurofins, Tacoma, WA Reviewer:
2nd Reviewer:

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA SW-846 Method 8290A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
l. Sample receipt/Technical holding times A/ A 4
ll. | HRGC/HRMS Instrument performance check A , . Iawu
i
.| nitial calibration/ICV A 1A ° /7 P 4 20 / 20 / \a\OJEJ lN £ ¢‘1 U
IV. | Continuing calibration ‘ A ’ ! Q b(/ & ZO "’bt)
V. | Laboratory Blanks ; b [
VI. | Field blanks N
VII. | Matrix spike/Matrix spike duplicates A
VIII. | Laboratory control samples A wes | ‘0
IX. | Field duplicates N
X. Labeled Compounds A
Xl. | Target analyte quantitation N
XIl. | Target analyte identification N
Xlil. | System performance N
XIV. | Overall assessment of data AN
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HU088 580-111780-1 Water 03/22/22
2 HU092 580-111780-3 Water 03/22/22
3 HUO86A 580-111780-5 Water 03/22/22
4 HUO092MS 580-111780-3MS Water : 03/22/22
5 HU092MSD 580-111780-3MSD Water 03/22/22
6
7
8
9
10
Notes:
Mp 410~ 24067

LNAECOM\Red HilN54234B21W.wpd 1



METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD F.1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P.1,2,3,4,7,8,9-HpCDF U. Total HpCDD
B.1,2,3,7,8-PeCDD G. OCDD L.1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF
C.1,2,3,4,7,8-HxCDD H.2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HxCDF

E. 1,2,3,7,8,9-HxCDD

J.2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HxCDD

Y. Total HpCDF

Notes:

COMPNDList.wpd




LDC #._54234B21

VALIDATION FINDINGS WORKSHEET

Blanks

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Y Were all samples associated with a method blank?
Y Was a method blank performed for each matrix and whenever a sample extraction was performed?
Y Was the method blank contaminated?

Blank extraction date:

Conc. units:__ug/lL

4/1/22

Blank analysis date:

Associated samples:

All

Page: 1 of 1
_FT

Reviewer:

I Compound || Blank ID

Sample Identification
MB 410 -240079 5x 1 2 3
F 0.000000784 0.000003920 0.0000022U
K 0.000000867 0.000004335 0.0000010U
L 0.000000801 0.000004005 0.00000062U 0.00000079U
E 0.000000432 0.000002160
0.00000100 0.000005000 0.0000018U
M 0.000000861 0.000004305 0.0000011U | 0.00000042U | 0.00000092U
J 0.000000617 0.000003085 0.0000012U 0.00000068U
G 0.00000120 0.000006000 0.0000016U | 0.0000037U
T 0.000000432 0.000002160 0.0000012J
X 0.00000353 0.000017650 0.0000035J 0.0000014J 0.0000017J
U 0.000000784 0.000003920 0.0000022J
w 0.000000617 0.000003085 0.0000019J 0.0000013J
Total PCDD/PCDF 0.00000702 0.000035100 0.0000058J 0.0000042J 0.000011J
Total PCDD 0.00000242 0.000012100 0.0000028J 0.0000059J
Total PCDF 0.00000415 0.000020750 0.0000058J 0.0000014J 0.0000053J
\'

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".
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LDC #:54234B21 | VALIDATION FINDINGS WORKSHEET Page: _1 of_1
Compound Quantitation and Reported CRQLSs ' Reviewer: _ FT

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A_ Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
N/A  Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sample ID Finding Associated Samples Qualifications

all all analytes qualified |, EMPC (estimated J det/A k)
maximum possible concentration)

Comments: _See sample calculation verification worksheet for recalculations
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LDC Report# 54234B51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Methane

Validation Level: Stage 2B

Laboratory: Energy Laboratories, Billings, MT

Sample Delivery Group (SDG): 580-111780-1

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HUO088 580-111780-1 Water 03/22/22
HUO087 580-111780-2 Water 03/22/22
HUQ092 580-111780-3 Water 03/22/22
HUQ091 580-111780-4 Water 03/22/22
HUO86A 580-111780-5 Water 03/22/22
HUO85A 580-111780-6 Water 03/22/22
HU092MS 580-111780-3MS Water 03/22/22
HU092MSD 580-111780-3MSD Water 03/22/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:
Methane by Method RSK-175

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0%.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

lll. Continuing Calibration
Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0%.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Samples HU087, HU091, and HUO85A were identified as trip blanks. No contaminants
were found.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples (LCS) were analyzed as required by the method. Percent
recoveries (%R) were within QC limits.

VIIl. Field Duplicates
No field duplicates were identified in this SDG.
5
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IX. Target Analyte Quantitation
Raw data were not reviewed for Stage 2B validation.
X. Target Analyte Identification
Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Laboratory Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Field Blank Data Qualification Summary - SDG 580-111780-1

No Sample Data Qualified in this SDG
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LDC #:__54234B51 VALIDATION COMPLETENESS WORKSHEET Date: tj20/ 24

SDG #:_580-111780-1 Stage 2B Page:_/of__/
Laboratory: Eurofins, Tacoma, WA Rewewer
2nd Rewewer

METHOD: GC Methane (Method RSK-175)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I. Sample receipt/Technical holding times A / A .
Il. | initial calibration/ICV _ A A '/, S VAAY, - w
I1I._| Continuing calibration , M"""\ A ! cCwW £ 0 )vD
IV. | Laboratory Blanké J A
V. | Field blanks D |1 = %I. 4, (o
VI. | Surrogate spikes /_\
VII. | Matrix spike/Matrix spike duplicates A
VIII. | Laboratory control samples o Le 2
IX. | Field duplicates ’\'
X. | Target analyte quantitation N
XI. | Target analyte identification N
L 11| Overall assessment of data AN
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix . Date
1+ HU088 580-111780-1 Water 03/22/22
2 HU087 ~ 580-111780-2 Water 03/22/22
3 HU092 580-111780-3 Water 03/22/22
Z HU091 580-111780-4 Water 03/22/22
5 | Huosea 580-111780-5 Water ‘ 03/22/22
.é— HUO85A / 580-111780-6 Water 03/22/22
7 HUQ92MS 580-111780-3MS Water 03/22/22
8 HUQ92MSD 580-111 780;3MSD Water 03/22/22
9
10
11
12
Notes:
Mo ho- 2 HA Y
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LDC Report# 54234C1a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Volatiles

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111830-1

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HU079 580-111830-1 Water | 03/23/22
HU078 580-111830-2 Water 03/23/22
HUO72 580-111834-1 Water 03/23/22
HU071 1 580-111834-2 Water 03/23/22
HU090 | 580-111838-1 Water 03/23/22
HU089 580-111838-2 Water 03/23/22
HU080 580-111846-1 Water 03/23/22
HU078 580-111846-2 Water 03/23/22
HU082 580-111851-1 Water | 03/23/22
HU081 580-111851-2 Water 03/23/22
HU096 580-111851-3 | Water 03/23/22
HUO095 580-111851-4 Water 03/23/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) and Tentatively Identified Compounds (TICs) by
Environmental Protection Agency (EPA) SW 846 Method 8260D

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary resulits.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Vv Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r2) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes with the following exceptions:

Associated
Date Analyte %D Samples Flag AorP

02/25/22 Acetone 30.4 HUO072 J+ (all detects) A
HUO71 UJ (all non-detects)
HU090
HUO089
HU080
HU082
HU081
HU095

03/30/22 Chloromethane 227 HUQ79 UJ (all non-detects) A
HUQ078
HUOQ78
HU096

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:
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Associated
Date Analyte %D Samples Flag AorP

03/28/22 Methyl isobutyl ketone 21.4 HU072 UJ (all non-detects) A
HU071
HU090
HU089
HU080
HU082
HU081
HU095

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Analysis Analyte Associated
Blank ID Date TIC (RT in minutes) Concentration Samples
MB 580-385816 03/31/22 tert-Butylbenzene (13.03) 0.300 ug/L HUO079
sec-Butylbenzene (13.21) 0.274 ug/L HU078
p-Isopropyltoluene (13.33) 0.298 ug/L HUQ78
n-Butylbenzene (13.67) 0.348 ug/L HU096
1,3,5-Trichlorobenzene (14:44) 0.211 ug/L

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>10X for common contaminants, >5X for other contaminants) than the concentrations
found in the associated laboratory blanks with the following exceptions:

Analyte Reported Modified Final
Sample TIC (RT in minutes) Concentration Concentration
HU096 n-Butylbenzene (13.66) 0.34 ug/L 0.34U ug/L

VI. Field Blanks

Samples HU078, HUO71, HU089, HUO78 (580-111830-2), HU081, and HUO95 were
identified as trip blanks. No contaminants were found with the following exceptions:
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Collection Associated
Blank ID Date Analyte Concentration Samples
HU089 03/23/22 Acetone 3.2 ug/L HUO090
HUO078 03/23/22 Ethylbenzene 0.082 ug/L. HU079
HU081 03/23/22 Benzene 0.031 ug/L HU082

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in
the associated field blanks with the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration
HUO0S0 Acetone 3.3 ug/L 5.0U ug/L

VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples HU079 and HUO80 were identified as field duplicates. No results were
detected in any of the samples.

Xl. Internal Standards

All internal standard areas and retention times were within QC limits.
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XIl. Target Analyte and Tentatively ldentified Compound Quantitation

All target analyte and tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

Sample Analyte Flag AorP

HU079 All laboratory calibrated analytes J (all detects) A
HUO078 reported as TICs
HUO072
HUO089
HU080
HUO078
HU082
HU081
HU096
HUO095

Raw data were not reviewed for Stage 2B validation.
XIIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to ICV %D, continuing calibration %D, and TIC quantitation, data were qualified as
estimated in twelve samples.

Due to laboratory blank contamination, data were qualified as not detected in one
sample.

Due to trip blank contamination, data were qualified as not detected in one sample.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Data Qualification Summary - SDG 580-111830-1

Sample

Analyte

Flag

AorP

Reason (Code)

HUQ72
HU071
HU090
HU089
HUO080
HuU082
HuUo081
HU095

Acetone

J+ (all detects)
UJ (all non-detects)

Initial calibration
verification (%D) (c)

HUO079
HU078
HU078
HU096

Chloromethane

UJ (all non-detects)

Initial calibration
verification (%D) (c)

HU072
HUO71
HU090
HU089
HU080
HU082
HU081
HU095

Methyl isobuty! ketone

UJ (all non-detects)

Continuing calibration
(%D) (c)

HUO079
HU078
HU072
HU089
HU080
HUO078
HU082
HU081
HU096
HU095

All laboratory calibrated analytes
reported as TICs

NJ (all detects)

Tentatively Identified
Compounds (TIC)
quantitation (v)

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Laboratory Blank Data Qualification Summary - SDG 580-111830-1

Analyte Modified Final
Sample TIC (RT in minutes) Concentration AorP Code
HU096 n-Butylbenzene (13.66) 0.34U ug/L A b

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Field Blank Data Qualification Summary - SDG 580-111830-1

Modified Final
Sample Analyte Concentration AorP Code
HUO090 Acetone 5.0U ug/L A t
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LDC #:_54234C1a VALIDATION COMPLETENESS WORKSHEET Date: "Ezhy

SDG #:_580-111830-1 Stage 2B Page:_| 0
Laboratory:_Eurofins, Tacoma, WA Reviewer:

B
2nd Reviewer: 7];

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D)

+ T\
The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validafion Area Comments
I.__| Sample receipt/Technical holding times AN
Il. | GC/MS Instrument performance check A
Iil._| Initial calibration/iCV___, bW ¢ / v ROD £ 1\ Sy { > leV £2J
1V. | Continuing calibration I%Mw\; ‘IW cN £ 20 !i{)
V. | Laboratory Blanks l oW * .y %
vi. | Field bianks 6") =4 L. g 10\
VII. | Surrogate spikes A l ‘ , '
VII. | Matrix spike/Matrix spike duplicates N aD
IX. | Laboratory control samples A s | 0
X. Field duplicates Np D = ‘ .L 7
Xl. | Internal standards A
Xll. | Target analyte quantitation /t"hﬁ/ Q’\N
Xli. | Target analyte identiﬂcatiori/ N
XIV. | System performance ' N
XV. | Overall assessment of data é
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank . EB = Equipment blank
Client ID Lab ID Matrix Date
1 2 | HUo79 P 580-111830-1 Water 03/23/22
2 2 | Huozs % 580-111830-2 Water 03/23/22
3+’ HUQ072 580-111834-1 Water 03/23/22
FZ , HU071 1% 580-111834-2 Water 03/23/22
51- 1 | Huogo 580-111838-1 Water : 03/23/22
6+I HU089 T (b 580-111838-2 Water 03/23/22
7 1| Huoso |9 580-111846-1 Water 03/23/22
8-\-2- HU078 1 ) 580-111846-2 Water 03/23/22
9-’ I HU082 ) 580-111851-1 Water 03/23/22
1| Huost 19 580-111851-2 Water _ losi2ai22
11 %| Huogs 580-111851-3 Water 03/23/22
7 1 Huoos T 580-111851-4 Water 03/23/22
Bl gpO- 95 »%¥9
12 M 90 - >4 5DIL
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METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

AA. Tetrachloroethene

AAA. 1,3,6-Trimethylbenzene

AAAA, Ethyl tert-butyl ether

A1, 1,3-Butadiene

B. Bromomethane

BB. 1,1,2,2-Tetrachloroethane

BBB. 4-Chiorotoluene

BBBB. tert-Amyl methyl ether

B1. Hexane

C. Vinyl choride

CC. Toluene

CCC. tert-Butylbenzene

CCCC. 1-Chlorohexane

C1. Heptane

D. Chloroethane

DD. Chlorobenzene

DDD. 1,2,4-Trimethylbenzene

DDDD.. Isopropyi alcohol

D1. Propylene

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11
F. Acetone FF. Styrene FFF. 1,3-Dichlorobenzene FFFF. Acrolein F1. Freon 12
G. Carbon disulfide GG. Xylenes, total GGG. p-Isopropyltoluene GGGG. Acrylonitrile G1. Freon 113

H. 1,1-Dichioroethene

HH. Vinyl acetate

HHH. 1,4-Dichlorobenzene

HHHH. 1,4-Dioxane

H1. Freon 114

I. 1,1-Dichloroethane

Il. 2-Chloroethylvinyl ether

lil. n-Butylbenzene

llli. isobutyl alcohol

=

2-Nitropropane

J. 1,2-Dichioroethene, total

JJ. Dichlorodifluoromethane

JJJ. 1,2-Dichlorobenzene

JJJJ. Methacrylonitrile

J1. Dimethyi disulfide

K. Chloroform

KK. Trichlorofluoromethane

KKK. 1,2 4-Trichlorobenzene

KKKK. Propionitrile

K1. 2,3-Dimethyl pentane

L. 1,2-Dichloroethane

LL. Methyl-tert-butyl ether

LLL. Hexachlorobutadiene

LLLL. Ethyl ether

L1. 2,4-Dimethyl pentane

M. 2-Butanone

MM. 1,2-Dibromo-3-chloropropane

MMM. Naphthalene

MMMM. Benzyl chloride

M1. 3,3-Dimethyl pentane

N. 1,1,1-Trichloroethane

NN. Methyl ethyl ketone

NNN. 1,2,3-Trichlorobenzene

NNNN. lodomethane

N1. 2-Methylpentane

O. Carbon tetrachioride

00. 2,2-Dichloropropane

000. 1,3,5-Trichlorobenzene

0000.1,1-Difluoroethane

0O1. 3-Methylpentane

P. Bromodichloromethane

PP. Bromochloromethane

PPP. trans-1,2-Dichloroethene

PPPP, Tetrahydrofuran

P1. 3-Ethylpentane

Q. 1,2-Dichloropropane

QQ. 1,1-Dichloropropene

QQQ. cis-1,2-Dichloroethene

QQQAQ. Methy! acetate

Q1. 2,2-Dimethylpentane

R. cis-1,3-Dichloropropene

RR. Dibromomethane

RRR. m,p-Xylenes

RRRR. Ethyl acetate

R1. 2,2,3- Trimethylbutane

8. Trichloroethene

8S. 1,3-Dichloropropane

SS8S. o-Xylene

88SS. Cyclohexane

$1. 2,2,4-Trimethylpentane

T. Dibromochloromethane

TT. 1,2-Dibromoethane

TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane

TTTT. Methyl cyclohexane

T1. 2-Methythexane

U. 1,1,2-Trichloroethane

UU. 1,1,1,2-Tetrachloroethane

UUU. 1,2-Dichlorotetraflucroethane

UUUU. Aliyl chloride

U1. Nonanal

V. Benzene

VV. Isopropylbenzene

VVWV. 4-Ethyltoluene

VVWV. Methyl methacrylate

V1. 2-Methylnaphthalene

W. trans-1,3-Dichloropropene

WW. Bromobenzene

WWW. Ethanol

WWWW. Ethyl methacrylate

W1. Methanol

X. Bromoform

XX. 1,2,3-Trichloropropane

XXX. Di-isopropyl ether

XXXX. cis-1,4-Dichloro-2-butene

X1. 1,2,3-Trimethylbenzene

Y. 4-Methyl-2-pentanone

YY. n-Propylbenzene

YYY. tert-Butanol

YYYY. trans-1,4-Dichioro-2-butene

Y1. 2-Propanol

Z. 2-Hexanone

ZZ. 2-Chlorotoluene

ZZZ. tert-Butyl alcohol

ZZ7Z. Pentachloroethane

Z1.
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LDC #__5\ 22t Cla VALIDATION FINDINGS WORKSHEET Page:_/ of 7/
:; Initial Calibration Verification Reviewer: FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 O)

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? c
Y /A Were all %D within the validation criteria of <20 %D? .
] Finding %D
# Date Stahdard ID Compound (Limit: <20.0%/30%) Associated Samples Qualifications
B [alsl? | Aol 5 TACO 4D E %04 > 77 q,10,12 ok Juy /A
I | M&_Go0 - 2552 2L Det
fﬁ/” 5 | \e-[TACOY A 32 ] Lz A Mg Jus 7ND N
2 1; M 5o~ 2858\l -7

ICVvoa.wpd i




LDC#__¢ 42 »y C\ o, VALIDATION FINDINGS WORKSHEET Page;_/of_/__
Continuing Calibration Reviewer: FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 O )

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?

N/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ? .
Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications _
B) (2} || cou-TACO4E X 2.4 27 9,19 2] \lua/a  (ND
>y MBG80- 395 3%%
Gle@w -
A2 (’

53 \J\e\%&\j\ ibo\ow\g\ Xdlove
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LDC#__ 9442 »4 elo VALIDATION FINDINGS WORKSHEET

Page:ﬂof____
Blanks

Reviewer:_ FT
METHOD: GC/MS VOA (EPA SW 846 Method 8260 P )

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N N/A Was a method blank associated with every sample in this SDG?

N _N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration? ( lo
N _N/A Was there contamination in the method blanks? If yes, please see the qualifications below.
ank analysis date:__ % !’hli g
Cong. units:

Associated Samples: L2 %’i 1)
Compound “ Blank ID

Sample Identification
| _Im® a3 »o5 0L o
Te | _eec 02300 (14.0%) -
EEE 0214 (14.21) -
q4a 0299 ( ) -
u 0348 (1jp1) 02 (13l6b)

\,’)_‘3~T}\'ch\or0\om5enk o\l ('{.Mq)

All results were qualified using the criteria stated below except those circled.

Note: Common contaminants such as Methylene chioride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were
qualified as not detected, "U". Other contaminants within five times the method biank concentration were also qualified as not detected, "U".
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LDC #__ 9 Y42t Q’\‘V VALIDATION FINDINGS WORKSHEET

Page: _/ of /_
Field Blanks

Reviewer: FT
ETHOD: GC/MS VOA (EPA SW 846 Method 8260 \7 )

N N/A Were field blanks identified in this SDG? Re)
Y/N N/A . Wiere target compounds detected in the field blanks? L. , {
lank units: %iv Associated sample units: Mﬁ ‘L
Sampling date: >~ % !‘za l 72 2
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: "‘! Q Associated Samples: g

Compound I Blank ID

Sample Identification
2
3 /5.04

W

L )|

Blank units: %]V Associated sample units:___ U9 [L
2-2,4. hi‘m/ -

Sampling date:
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: T Q Associated Samples: 1 ¢ ND

Compound I Blank 1D Sample ldentification

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".
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c#  SYzHitle VALIDATION FINDINGS WORKSHEET

Field Blanks Reviewer: FT
THOD: GC/MS VOA (EPA SW 846 Method 8260 1))

Were field blanks identified in this SDG?

ere target compounds detected in the iild blanks?
lank units: Assogciated sample units:__
Sampling date: 3 I?&‘ !‘I«‘l/

Page: [ of____

Sample ldentification

Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: ] 1) Associated Samples: ( NO
Compound | Blank ID

| . I
N 0.0%)

Blank units: Associated sample units:
Sampling date:

Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: Associated Samples:

Compound I Blank ID )

Sample ldentification

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".
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LDC #: jj%_—?ﬂﬁ

VALIDATION FINDINGS WORKSHEET

Target Analyte and TIC

METHOD: GC/MS VOA (EPA SW 846 Method 8260D)

Page:

¢ of

Reviewer:

2
N

# Date

Sample ID

Analyte

Finding

Qualifications

All laboratory calibrated analytes reported as

Jdets/A (v)

tentatively identified compounds (TIC)

COMQUA_TIC




LDC Report# 54234C2a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 14, 2022

Parameters: Semivolatiles

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111830-1

Laboratory Sample Collection
_ Sample Identification Identification Matrix Date
HUQ79 580-111830-1 Water 03/23/22
HUQ72 580-111834-1 Water 03/23/22
HU090 | 580-111838-1 Water 03/23/22
HUO90RE 580-111838-1RE Water 03/23/22
HU080 580-111846-1 Water 03/23/22
HU082 580-111851-1 Water 03/23/22
HU096 580-111851-3 Water 03/23/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) and Tentatively ldentified Compounds
(TICs) by Environmental Protection Agency (EPA) SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Vv Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met with the following exceptions:

Total Days From Required Holding Time

Sample Coliection (in Days) From Sample
Sample Analyte Until Extraction Collection Until Extraction Flag A or P
HUO90RE All analytes 15 7 X (all non-detects) A

Il. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r2) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:

Associated
Date Analyte %D Samples Flag AorP

04/02/22 Bis(2-chloroisopropyl) ether 38.8 HUQ079 UJ (all non-detects) A
HU072
HU090
HU080
HU082
HU096
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The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes with the following exceptions:

Date

Analyte

%D

Associated
Samples

Flag

A orP

04/03/22 2,4-Dinitrophenol

54.7

HUOQ79
HUO072
HU090
HU080
HU082
HUO0%6

UJ (all non-detects)

All of the continuing calibration relative response factors (RRF) were within validation

criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Extraction Associated
Blank ID Date Analyte Concentration Samples
MB 580-385692 03/30/22 Diethylphthalate 0.216 ug/L HUOQ79
HU072
HU090
HU080
HU082
HU096

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>10X for common contaminants, >5X for other contaminants) than the concentrations
found in the associated laboratory blanks with the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
HU079 Diethylphthalate 0.25 ug/L 0.29U ug/L
HU072 Diethylphthalate 0.58 ug/L 0.58J+ ug/L
HU080 Diethylphthalate 0.29 ug/L 0.29U ug/L
HU082 Diethylphthalate 0.22 ug/L 0.29U ug/L
HU096 Diethylphthalate 0.23 ug/L 0.29U ug/L
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VI. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits with the following exceptions:

Affected
Sample Surrogate %R (Limits) Analyte Flag AorP
HU090 Phenol-d5 1 (10-120) All acids UJ (all non-detects) A

Although the surrogate %R was severely low (1%) for phenol-d5, due to the presence of
matrix interference, using professional judgment (i.e.), the associated acid results were
qualified as estimated (UJ) instead of recommended for exclusion (X).

Additionally, surrogate recoveries (%R) were not within QC limits for sample HU096.
Using professional judgment, no data were qualified when one base or one acid
surrogate %R was outside the QC limits and the %R was greater than or equal to 10%.

VIIl. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)

were analyzed as required by the method. Percent recoveries (%R) were within QC
limits with the following exceptions:

LCSID LCS LCSD
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag A orP

LCS/LCSD 580-385692 | 2,4-Dinitrophenol 0 (23-143) 0 (23-143) X (all non-detects) P
(HUO79
HU072
HUO0S0
HU080
HU082
HU096)

LCS/LCSD 580-385692 | Hexachlorobutadiene 21 (22-124) 19 (22-124) UJ (all non-detects) P
(HUO79 Pentachlorophenol 33 (35-138) - UJ (all non-detects)

HU072
HUO090
HUO080
HU082
HU096)
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(HUO90RE)

LCS ID LCS LCSD
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP
LCS/LCSD 580-386673 | Pentachlorophenol - 29 (35-128) UJ (all non-detects) P

Relative percent differences (RPD) were within QC limits with the following exceptions:

LCSID
(Associated Samples)

Analyte

RPD
(Limits)

Flag

AorP

LCS/LCSD 580-385692
(HUO79

HU072

HU090

HU080

HU082

HU096)

4-Chloroaniline

24 (£20)

NA

LCS/LCSD 580-386673
(HUO90RE)

2,4-Dinitrophenol

28 (£20)

NA

LCS/LCSD 580-386673
(HUO90RE)

Hexachlorobutadiene

34 (s20)

NA

X. Field Duplicates

Samples HU079 and HUO80 were identified as field duplicates. No results were

detected in any of the samples with the following exceptions:

Analyte

Concentration (ug/L)

HU079

HUO080

RPD (Limits)

Diethylphthalate

0.25

0.29

15 (50)

XI. Internal Standards

All internal standard areas and retention times were within QC limits.

XIl. Target Analyte and Tentatively Identified Compound Quantitation

All target analyte and tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

Sample

Analyte

Flag

AorP

All samples in SDG 580-111830-1

Al TICs

NJ (all detects)
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Raw data were not reviewed for Stage 2B validation.

XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method.

In the case where more than one result was reported for an individual sample, the least
technically acceptable results were recommended for exclusion as follows:

Sample

Analyte

Reason

Flag

AorP

HUO90RE

All analytes

Extracted outside holding time.

Due to LCS/LCSD %R, data were qualified for recommended exclusion in six samples.

Due to continuing calibration %D, ending CCV %D, surrogate %R, LCS/LCSD %R, and

TIC quantitation, data were qualified as estimated in six samples.

Due to laboratory blank contamination, data were qualified as not detected and/or
estimated in five samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176

Semivolatiles - Data Qualification Summary - SDG 580-111830-1

Sample Analyte Flag AorP Reason (Code)
HUQ79 Bis(2-chloroisopropyl) ether UJ (all non-detects) A Continuing calibration (%D)
HU072 (c)
HU090
HU080
HU082
HU096
HU079 2,4-Dinitrophenol UJ (all non-detects) A Continuing calibration
HU072 (ending CCV %D) (c)
HU090
HU080
HU082
HU096
HUO090 Phenol UJ (all non-detects) A Surrogates (%R) (s)
2-Chlorophenol UJ (all non-detects)
2,4-Dimethylphenol UJ (all non-detects)
2,4-Dichlorophenol UJ (all non-detects)
2,4,6-Trichlorophenol UJ (all non-detects)
2,4,5-Trichlorophenol UJ (all non-detects)
2,4-Dinitrophenol UJ (all non-detects)
Pentachlorophenol UJ (all non-detects)
2,3,4,6-Tetrachlorophenol UJ (all non-detects)
HU079 2,4-Dinitrophenol X (all non-detects) P Laboratory control samples
HU072 (%R) (1)
HU090
HU080
HU082
HU096
HUQ79 Hexachlorobutadiene UJ (all non-detects) P Laboratory control samples
HUQ72 Pentachlorophenol UJ (all non-detects) (%R) (1)
HU090
HU080
HU082
HU096
HUO079 All TICs NJ (all detects) A Tentatively Identified
HUQ072 Compounds (TIC)
HU090 quantitation (v)
HUO080
HU082
HU096
HUQO90RE All analytes X A Overall assessment of data

(@
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 580-111830-1

Modified Final
Sample Analyte Concentration AorP Code
HU079 Diethylphthalate 0.29U ug/L A b
HUQ072 Diethylphthalate 0.58J+ ug/L A b
HUO080 Diethylphthalate 0.29U ug/L A b
HU082 Diethylphthalate 0.29U ug/L A b
HU096 Diethylphthalate 0.29U ug/L A b

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Field Blank Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG
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' { V24
LDC #:_54234C2a VALIDATION COMPLETENESS WORKSHEET Date:_b 7‘0/ 4

SDG #:__580-111830-1 Stage 2B Page:_ | of_/
Laboratory:_Eurofins, Tacoma, WA Reviewer: ﬁ
2nd Reviewer:_j/%
METHOD: GC/MS Semivolatiles (EPA SW-846 Method 8270E) _
+ T\C

The samples listed below were reviewed for each of the follovﬂving validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I.__| Sample receipt/Technical holding times A /&MJ
1. GC/MS Instrument performance check A
m._| initial calibration/icV NMINET S EE YN \ed 2 W
IV. | Continuing calibration MAM : ‘?\')J , A £ 20 l SvU
V. | Laboratory Blanks © 5 VJ
vi. | Field blanks N
VII._| Surrogate spikes 9 W
VIII. | Matrix spike/Matrix spike duplicates M a> o
IX. | Laboratory control samples HAJ Y W
X. | Field duplicates oW RN '*}
XI. | Internal standards D
Xil. | Target analyte quantitation /‘r (C QN
Xlll. | Target analyte identification N
XIV. | System performance N
XV. | Overall assessment of data VJ
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
i+ 1| Huore D 580-111830-1 Water 03/23/22
24. , HUQ72 580-111834-1 Water 03/23/22
3" 1| Huoso 580-111838-1 Water 03/23/22
41. HU080 0 580-111846-1 Water 03/23/22
5+ ‘ HU082 580-111851-1 Water 03/23/22
&\ | Huogs 580-111851-3 Water — loararz
1| HBRE - - 1RE| U v
8
9
Notes:
[ {Mb  590-2%90RY%
2| MD g~ 2L eE[2

LAAECOM\Red Hill54234C2aW.wpd 1



(

METHOD: GC/MS SVOA

bods

VALIDATION FINDINGS WORKSHEET

A. Phenol

CC. Dimethylphthalate

EEE. Bis(2-ethylhexyl)phthalate

GGGG. C30-Hopane

1. Methyl methanesulfonate

¥
B. Bis (2-chloroethyl) ether

DD. Acenaphthylens

FFF. Di-n-octylphthalate

HHHH. 1-Methylphenanthrene

J1. Ethyi methanesulfonate

@2-Ch|oropheno|

EE. 2,6-Dinitrotoluene

GGG. Benzo(b)fiuoranthene

illk. 1,4-Dioxane

K1. 0,0',0"-Triethylphosphorothicate

D. 1,3-Dichiorobenzene

FF. 3-Nitroaniline

HHH. Benzo(k)fluoranthene

JJJJ. Acetdphenone

L1, n-Phenylene diamine

E. 1,4-Dichlorobenzene

GG. Acenaphthene

Il Benzo(a)pyrene

KKKK, Atrazine

M1. 1,4-Naphthoquinone

F. 1,2-Dichiorobenzene

C@A-Dinitmphenol

JJJ. Indeno(1,2,3-cd)pyrene

LLLL. Benzaldehyde

N1. N-Nitro-o-toluidine

G. 2-Methylphenol

. 4-Nitropheno!

KKK. Dibenz(a,h)anthracens

MMMM. Caprolactam

01. 1,3,5-Trinitrobenzene

H. 2,2-Oxybis(1 -cﬁloropropane)

JJ. Dibenzofuran

LLL. Benzo(g,h,i)perylene

NNNN. 2,6-Dichlarophenol

P1. Pentachlorobenzene

I. 4-Methylphenol

KK. 2,4-Dinitrotoiuene

MMM. Bis(2-Chloroisopropyl)ether

000Q0. 1,2-Diphenylhydrazine

Q1. 4-Aminobiphenyl

J. N-Nitroso-di-n-propylamine

LL. Diethyiphthalate

NNN. Aniline

PPPP. 3-Methylphenol

R1. 2-Naphthylamine

K. Hexachloroethane

MM. 4-Chlorophenyl-pheny] ether

000. N-Nitrosodimethylamine

QQQQ. 3&4-Methylphenol

S1. Triphenylene

L. Nitrobenzene

NN. Fluorene

PPP. Benzoic Acid

RRRR. 4-Dimethyldibenzothiophene (4MDT)

T1. Octachlorostyrene

I M. Isophorone

0OO0. 4-Nitroaniline

QQQ. Benzyl alcohol

SS8SS. 2/3-Dimethyldibenzothiophene (4MDT)

U1, Famphur

“N. 2‘—Nitrophenol

PP. 4.6~Dinitro-2-methylphenol

RRR. Pyridine

TTTT. 1-Methyldibenzothiophene (1MDT)

V1. 1,4-phenylenediamine

( 0, 2,4-Dimethylphenol

QQ. N-Nitrosodiphenylamine

SSS. Benzidine

@UU. 2,3,4,6-Tetrachlorophenol

W1, Methapyrilene

P. Bis{2-chloroethoxy)methane

RR. 4-Bromophenyl-phenylether

TTT. 1-Methylnaphthalene

VVWV. 1,2,4,5-Tetrachlorobenzene

X1. Pentachloroethane

( Q. 2,4-Dichlorophenol

$S. Hexachlorobenzene

UUU.Benzo(b)thiophene

WWWW.. 2-Picoline

Y1. 3,3-Dimethylbenzidine

R. 1,2,4-Trichlorobenzene

@l’. }'»‘entachlorophenol

VVV.Benzonaphthothiophene

XXXX. 3-Methylcholanthrene

Z1. o-Toluidine

S. Naphthalene

UU. Phenanthrene

WWW.Benzo(e)pyrene

YYYY. a,a-Dimethylphenethylamine

A2. 1-Naphthylamine

T. 4-Chloroaniline

VV. Anthracene

XXX. 2,6-Dimethylnaphthalene

ZZZZ. Hexachloropropene

B2. 4-Aminobiphenyl

U. Hexachlorobutadiene

WW. Carbazole

YYY. 2,3,5-Trimethylnaphthalene

A1. N-Nitrosodiethylamine

C2. 4-Nitroquinoline-1-oxide

V. 4-Chloro-3-methylphenol

XX. Di-n-butylphthalate

2ZZ. Perylene

B1. N-Nitrosodi-n-butylamine

D2, Hexachloropene

W. 2-Methyinaphthalene

YY. Fluoranthene

AAAA. Dibenzothiophene

C1. N-Nitrosomethylethylamine

E2. Bis (2-chloro-1-methylethyl) ether

X. Hexachlorocyclopentadiene

ZZ. Pyrene

BBBB. Benzo(a)fluoranthene

D1. N-Nitrosomorpholine

F2. Bifenthrin

AAA, Butylbenzylphthalate

CCCC. Benzo(b)fluorene

E1. N-Nitrosopyrrolidine

G2. Cyfluthrin

( ,4,6-Trichlorophenol

;) 2,4,5-Trichiorophenol

BBB. 3,3-Dichlorobenzidine

DODD. cis/trans-Decalin

F1. Phenacstin

H2. Cypermethrin

AA. 2-Chloronaphthalene

CCC. Benzo(a)anthracene

EEEE. 1,1-Biphenyl

G1. 2-Acetylaminofluorene

12. Permethrin (cis/trans)

"BB. 2-Nitroaniline

DDD. Chrysene

FFFF. Retene

H1. Pronamide

-J2. 5-Nitro-o-toluidine

Compound List.wpd




LDC #_3 4Ah4ela

VALIDATION FINDINGS WORKSHEET

Technical Holding Times

circled dates have exceeded the technical holding times.
N N/A Were all cooler temperatures within validation criteria

Page: _, of __}_

Reviewer: FT

: ()

METHOD : GC/MA BNA SW846 METHOD 8270
Total # of
Sample ID Matrix | Preserved Sampling Date Extraction date Analysis date Days Qualifier
4 shob | il Ngfp |\ | X[r/A
1 | I l ‘lO

TECHNICAL HOLDING TIME CRITERIA
Water: Extracted within 7 days, analyzed within 40 days.
Soil: Extracted within 14 days, analyzed within 40 days.

HT 8270.wpd



toc#__ 4 2»4 Qe

METHOD: GC/MS SVOA(EPA Method 8270 )

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

Page: / of /
Reviewer: FT

()

>

) Finding %D Finding RRF
# Date Standard ID Compound {Limit: _5_20.0%) (Limit: -_>_£).05) Associated Samples Qualifications
g2l eeN MMM 2%.4 \ v, Nuy/a O
4200, M@ SBo- ppGLAL |
dlxzh2 | - clowns By AL v \~fus/a Nv
042 > ' 4

CONCAL wpd



LDC#__ 5 #'_z 31-\-0—2&-« VALIDATION FINDINGS WORKSHEET
Blanks

/ /
Page:_ 'of
Reviewer:_  FT

— v E é>g£§
METHOD: GC/MS BNA (EPA SW 846 Method 8270 ) O,
lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N_N/A Was a method blank analyzed for each matrix?
N N/A Was a method blank analyzed for each concentration preparation level? b
N _N/A Was a method blank associated with every sample?

N_N/A Was the blank contaminated? If yes, please, see qualification below.
Blank extraction date:&\zj\ﬂ' Blank analysis date:__ 4% ‘ 3;”7/'
Conc. units: W Associated Samples: I —(,

Compound " Blank ID F

I_Mb gﬁO" > §m7/ ‘ 2 Z‘ / "‘}' , g lﬂLli (o 7

0.2}l 2s/o2aU| o588 | 0.99 /U 0.22 43l 023/ 0.29Y

T < o o | o] o=
/s /ﬁi I

o

\

Blank extraction date: Blank analysis date:
Conc. units: Associated Samples:

e
ou “ Blank ID )

BLANKS.wpd



LDC #: giz“?b} Cla, VALIDATION FINDINGS WORKSHEET Page:_/ of _i_
Surrogate Recovery Reviewer: _ FT_

METHOD: GC/MS BNA (EPA SW 846 Method 8270 g)
Pleasg see qualification below for all questions answered "N". Not applicable questions are identified as "N/A".
ﬁz Z{A Were percent recoveries (%R) for surrogates within QC limits?

N

<N NA If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R?
%N N/A If any %R was less than 10 percent, was a reanalysis performed to confirm %R?
# Sample ID Surrogate %R (Limits) Qualifications
) L 49 \ (1o-120 )| -/x/A NV,
C ) Q) _Pad> s WA
( )
( )
( )
{ ) 4
b TP 2 (42-140 H| wd ua/
( ) )
( )
( )
( )
( )
( ) Y
MB__S00- 245 b B¢ %X (P-199 1 [ wId _qual
( ) ]
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
(NBZ) = Nitrobenzene - d5 (2FP) = 2-Fluorophenol
{FBP) = 2-Fluorobipheny! (TBP) = 2,4,6 -Tribromophenol

(TPH) = Terphenyl - d14 (2CP) = 2-Chiorophenoi - d4



LDC #: QLZ bn]-cm VALIDATION FINDINGS WORKSHEET Page: J_o l__
Laboratory Control Samples (LCS) Reviewer:  FT

METHOD: GC/MS BNA (Method <« 3-JOT

&lfse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Was a LCS required? °h R = X
Y N/N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? o
% °RPp =~ W
LCS LCSD
# L.CS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
1es |0 i a_ (23-143] 0 (3243 ( 7 Co, \-lx/F _ND
B0~ pYSHIL u 2\ (2234 19 ( 32-24 M@ 580- 3,96092] } -/ ]P
TT 2% (3s-)3y] ) ‘ \-/ud JP
T ( T ) 2y (zJ Jul l/.}'d
( .
(
(
(
_(

~ |~~~ - |- |- |- |-

LAAAAAALAAAAAAAARAAAAEA

—~ |~~~} K}~~~ I~~~ ]|~}~]~IHRI~ 1~ |~~~ |~ 1]~
M~ I~ 1~~~ I~ 1"~~~ |~ |~~~} I~ |~ |~ = | — = | | —

vavvvv_«vvvvvvvyvvvvv

b |~ |~ |~ | —

LCSLCSD.wpd \



LDC #__ 542 %4 2o VALIDATION FINDINGS WORKSHEET Page: __lo’_

Laboratory Control Samples (LCS) Reviewer: FT

METHOD: GC/MS BNA (Method % 210 &

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". % (14 NN
( ; NW/A Was a LCS required? ol -
Y @ N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 4 /, f\ B R
- LCS LCSD
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
Les 1D B R ( ( [ ¥ (20 )|, KPP ad v
SHO-%4LUT> U ( | v MB SB(-% 4l # |
'3\3 29 (35-pD v AV TRYI
(

-~~~ 1~|~|~ ]~ K|~~~ |~1~]~|~]|~ K~~~ ~ 1~ ]|~ 1~
e |~ |~ |~ ||| |~ |~ =] || |- == |- |-
b |~ ]~~~ |~k |~~~ ||~ I~ |- |- |- |-
—~l~|~1~]~~]~K|~|~|~|~}~|~|~|~Fl=~~ |~ |~ ]|~]|~ |~

(
(
(
(
(
(
(
(
(
(
(
(
(
L
(
(
(
(
(
{
{

LCSLCSD.wpd



LDC #_942%4.8 20

VALIDATION FINDINGS WORKSHEET

Page:_ 1 of__1
Field Duplicates Reviewer: FT
METHOD: GC/MS BNA (EPA SW 846 Method 8270 )
Y N N/A Were field duplicate pairs identified in this SDG?
Y/N N/A Were target compounds identified in the field duplicate pairs?
L Concentrationt 9 b
U RPD QUAL
Compound \ L) (< gl) %)
Lo o. 39\4 0. 29X 19
/
i____________Concentration { ).
RPD QUAL
Compound (< %)
Coancentration { )
RPD QUAL
Compound (< %)

FLDUP3 QUAL.wpd



LDC #: 54234 C Lo VALIDATION FINDINGS WORKSHEET

Page:_ 1 of 1
Target Analyte Quantitation

Reviewer: FT
METHOD: GCMS SVOA EPA SW 846 Method 8270 &
Please qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y N N/

v)
Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound?
Y N N/ Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation?
TIC compounds
# Date “Sample ID Qualifications
All All Tentatively Identified

NJ/A
Compounds resuits (TICs)

Comments: _See sample calculation verification worksheet for recalculations

COMQUA TIC For aecom Oily 8270.wpd



LDC #: 9‘;{ 2% Y 02a VALIDATION FINDINGS WORKSHEET Page: _ 1 of 1
Overall Assessment of Data Reviewer: FT

2nd Reviewer:
METHOD: GC/MS BNA (EPA SW 846 Method 8270 )

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

‘ Y)N N/A Was the overall quality and usability of the data acceptable? ( d )
' N 7
#

Sample ID Compound Finding Qualifications

7 Al ivade) o ade WT VAN

Comments:

OVR.wpd



LDC Report# 54234C2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:
Laboratory:

Sample Delivery Group (SDG):

Red Hill Oily Waste Disposal Facility, CTO 18F0176

July 5, 2022

Polynuclear Aromatic Hydrocarbons

Stage 2B
Eurofins, Tacoma, WA

580-111830-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO079 580-111830-1 Water | 03/23/22
HUQ72 580-111834-1 Water | 03/23/22
HUO090 580-111838-1 Water | 03/23/22
HUO90RE 580-111838-1RE Water | 03/23/22
HUO080 580-111846-1 Water | 03/23/22
HUO082 580-111851-1 Water | 03/23/22
HU096 580-111851-3 Water | 03/23/22

VALOGIN\VAECOM\RED HILL\54234C2B_AE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGINVAECOM\RED HILL\54234C2B_AE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met with the following exceptions:

Total Days From Required Holding Time
Sample Collection (in Days) From Sample
Sample Analyte Until Extraction Collection Until Extraction Flag A orP

HUOS0RE All analytes 15 7 X (all non-detects) A

Il. GC/MS Instrument Performance Check

Instrument performance check was performed at the required frequency.
All ion abundance requirements were met.

Iil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:

Associated
Date Analyte %D Samples Flag AorP

04/05/22 Benzo(k)fluoranthene 204 HU079 UJ (all non-detects) A
HU072
HU090
HU080
HU082
HU096
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The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VL. Field Blanks
No field blanks were identified in this SDG.
VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples HUO079 and HUO080 were identified as field duplicates. No results were
detected in any of the samples.

XL Internal Standards

All internal standard areas and retention times were within QC limits.
XIl. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

6
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XIV. System Performance

Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method.

In the case where more than one result was reported for an individual sample, the least
technically acceptable results were deemed unusable as follows:

Sample Analyte Reason Flag AorP

HUO90RE All analytes Extracted outside holding time. X A

Due to continuing calibration %D, data were qualified as estimated in six samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 580-

111830-1
Sample Analyte Flag A orP Reason (Code)
HUQ79 Benzo(k)fluoranthene UJ (all non-detects) A Continuing calibration
HU072 (%D) (c)
HU090
HU080
HU082
HU096
HUO90RE All analytes X A Overall assessment of

data (d)

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification

Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 580-111830-1

No Sample Data Qualified in this SDG
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v
LDC #:_ 54234C2b VALIDATION COMPLETENESS WORKSHEET Date:_& 7'0/ 2
SDG #:_580-111830-1 Stage 2B Page:_lof

Laboratory:_Eurofins, Tacoma, WA Reviewer:;
2nd Reviewer:
METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E-SIM) :

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
I. | Sample receipt/Technical holding times A SV
1. GC/MS Instrument performance check .A ’
.| Initial calibration/iCV____, AN ° /a pe¥ =1\, ¢ > el £ 20
IV. _| Continuing calibration / G/V»&JW\O/ 1A cwN_ £ 20 ! %

V. | Laboratory Blanks

z{>

VI. | Field blanks

VII. | Surrogate spikes

Vill. | Matrix spike/Matrix spike duplicates N >
IX. | Laboratory control samples A e \ﬂ
X. | Field duplicates NY 9=l } Y
Xl. | Internal standards A_
XIl. | Target analyte quantitation N
Xlll._{ Target analyte identification N
XIV. | System performance N
XV. | Overall assessment of data Q
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate * TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 | Huoro O 580-111830-1 Water 03/23/22
E HU072 580-111834-1 Water 03/23/22
;; HU090 580-111838-1 Water 03/23/22
T HU080 O 580-111846-1 Water 03/23/22
;‘ HU082 580-111851-1 Water ) 03/23/22
& | Huoge 580-111851-3 Water 03/23/22
7 |[#2RE S¥o- 11838-IRE| ¥ L
8
9
Notes:
M GDP0-%09 Y2~
- 1%
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METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

CC. Dimethylphthalate

EEE. Bis(2-ethylhexyl)phthalate

GGGG. C30-Hopane

.

Methyl methanesulfonate

B. Bis (2-chloroethyl) ether

DD. Acenaphthylene

FFF. Di-n-octylphthalate

HHHH. 1-Methylphenanthrene

J1.

Ethyl methanesulfonate

C. 2-Chlorophenol

EE. 2,6-Dinitrotoluene

GGG. Benzo(b)fluoranthene

Hil. 1,4-Dioxane

K1.

0,0',0"-Triethylphosphorothioate

D. 1,3-Dichiorobenzene

FF. 3-Nitroaniline

HHH. Benzo(k)fluoranthene

JJJJ. Acetophenone

L1.

n-Phenylene diamine

E. 1,4-Dichlorobenzene

GG. Acenaphthene

lil. Benzo(a)pyrene

KKKK. Atrazine

M1

. 1,4-Naphthoquinone

F. 1,2-Dichlorobenzene

HH. 2,4-Dinitrophenol

JJJ. Indeno(1,2,3-cd)pyrene

LLLL. Benzaldehyde

N1

. N-Nitro-o-toluidine

G. 2-Methylphenol

1. 4-Nitrophenol

KKK. Dibenz(a,h)anthracene

MMMM. Caprolactam

01

. 1,3,6-Trinitrobenzene

H. 2,2'-Oxybis(1-chioropropane)

JJ. Dibenzofuran

LLL. Benzo(g,h,i)perylene

NNNN. 2,6-Dichlorophenol

P1

. Pentachlorobenzene

I. 4-Methylphenol

KK. 2,4-Dinitrotoluene

MMM. Bis(2-Chloroisopropyl)ether

00O00. 1,2-Diphenylhydrazine

Q1

. 4-Aminobipheny!

J. N-Nitroso-di-n-propylamine

LL. Diethylphthalate

NNN. Aniline

PPPP. 3-Methylphenol

R1

. 2-Naphthylamine

K. Hexachloroethane

MM. 4-Chlorophenyl-phenyl ether

00O0. N-Nitrosodimethylamine

QQQQ. 3&4-Methylphenol

S1

. Triphenylene

L. Nitrobenzene

NN. Fluorene

PPP. Benzoic Acid

RRRR. 4-Dimethyldibenzothiophene (4MDT)

T1

. Octachlorostyrene

M. Isophorone

0O0. 4-Nitroaniline

QQQ. Benzyl alcohol

S8S8S. 2/3-Dimethyldibenzothiophene (4MDT)

u1

. Famphur

N. 2-Nitrophenol

PP. 4,6-Dinitro-2-methylphenol

RRR. Pyridine

TTTT. 1-Methyldibenzothiophene (1MDT)

\al

. 1,4-phenylenediamine

0. 2,4-Dimethylphenol

QQ. N-Nitrosodiphenylamine

SSS. Benzidine

UUUU.. 2,3,4,6-Tetrachlorophenol

W1. Methapyrilene

P. Bis(2-chloroethoxy)methane

RR. 4-Bromophenyl-phenylether

TTT. 1-Methyinaphthalene

VVWVV. 1,2,4,5-Tetrachlorobenzene

X1

. Pentachloroethane

Q. 2,4-Dichlorophenol

SS. Hexachlorobenzene

UUU.Benzo(b)thiophene

WWWW.. 2-Picoline

Y1

. 3,3-Dimethylbenzidine

R. 1,2,4-Trichlorobenzene

TT. Pentachlorophenol

VVV.Benzonaphthothiophene

XXXX. 3-Methylcholanthrene

Z1. o-Toluidine

S. Naphthalene

UU. Phenanthrene

WWW .Benzo(e)pyrene

YYYY. a,a-Dimethylphenethylamine

A2

. 1-Naphthylamine

T. 4-Chloroaniline

VV. Anthracene

XXX. 2,6-Dimethyinaphthalene

ZZZZ. Hexachloropropene

B2. 4-Aminobipheny!

U. Hexachlorobutadiene

WW. Carbazole

YYY. 2,3,5-Trimethylnaphthalene

A1. N-Nitrosodiethylamine

C2

. 4-Nitroquinoline-1-oxide

V. 4-Chloro-3-methylphenol

XX. Di-n-butylphthalate

ZZZ. Perylene

B1. N-Nitrosodi-n-butylamine

D2. Hexachloropene

W. 2-Methylnaphthalene

YY. Fluoranthene

AAAA, Dibenzothiophene )

C1. N-Nitrosomethylethylamine

E2

. Bis (2-chloro-1-methylethyl) ether

X. Hexachlorocyclopentadiene

ZZ. Pyrene

BBBB. Benzo(a)fluoranthene

D1. N-Nitrosomorpholine

F2. Bifenthrin

Y. 2,4,6-Trichlorophenol

AAA. Butylbenzylphthalate

CCCC. Benzo(b)fluorene

E1. N-Nitrosopyrrolidine

G2. Cyfluthrin

Z. 2,4,5-Trichlorophenol

BBB. 3,3\ Dichlorobenzidine

DDDD. cis/trans-Decalin

F1. Phenacetin

H2

. Cypermetﬁrin

AA. 2-Chloronaphthalene

CCC. Benzo(a)anthracene

EEEE. 1,1-Biphenyl

G1. 2-Acetylaminofluorene

12

Permethrin (cis/trans)

|BB. 2-Nitroaniline .

DDD. Chrysene

FFFF. Retene

H1. Pronamide

J2.

5-Nitro-o-toluidine
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LDC #: EHQ-") 4 C,w VALIDATION FINDINGS WORKSHEET Page:___?of_}
Technical Holding Times Reviewer: FT

circled dates have exceeded the technical holding times.
YN N/A Were all cooler temperatures within validation criteria?

METHOD : GC/MA BNA SW846 METHOD 8270 (h )

Total # of
Sample ID Matrix Preserved Sampling Date é m Analysis date oDays Qualifier
1 W ofrlay | alfear | plsr] g \- % /A~
N

TECHNICAL HOLDING TIME CRITERIA

Water: Extracted within 7 days, analyzed within 40 days.
Soil: Extracted within 14 days, analyzed within 40 days.

HT 8270.wpd



ioc#  H64a>» 4y 6.350 VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS SVOA(EPA Method 8270 £ ) & |M

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Was a continuing calibration standard analyzed at least once every 12 hours of sample analysis for each instrument?
Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

o/

Page:__‘'of 7
Reviewer: FT

[

Finding %D Finding RRF
Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications
yfgl2¥ | cev HHH 20 4 |7, N\ Jus /A
124y Me_5%0-2PG 2 Ny

CONCAL wpd



Loc#_ 5424 cb VALIDATION FINDINGS WORKSHEET Page: 1 _of 1
Overall Assessment of Data Reviewer:  FT
2nd Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270 & |M

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data.

( Q N_N/A Was the overall quality and usability of the data acceptable? ( A 3
# Sample ID I Compound Finding Qualifications

"’ AN e?chC.\—ép outaide X/A
L. T.

Comments:

OVR.wpd



LDC Report# 54234C4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 21, 2022

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111830-1

Laboratory Sample Collection
Sample ldentification - Identification Matrix Date
HUO079 580-111830-1 Water 03/23/22
HUOQ72 580-111834-1 Water 03/23/22
HU090 580-111838-1 Water 03/23/22
HU082 580-111851-1 Water 03/23/22
HU096 580-111851-3 Water 03/23/22
HUO082MS 580-111851-1MS Water 03/23/22
HU082MSD 580-111851-1MSD Water 03/23/22
HU082DUP 580-111851-1DUP Water 03/23/22
HUO96MS 580-111851-3MS Water 03/23/22
HUQ96MSD 580-111851-3MSD Water 03/23/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 2: Data Validation Procedure for Metals by ICP-OES (May
2020). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:

Calcium, Magnesium, Manganese, Potassium, and Sodium by Environmental
Protection Agency (EPA) SW 846 Method 6010D

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the method.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lll. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
ICB/CCB Calcium 0.0813 mg/L All samples in SDG 580-111838-1
Manganese 0.00320 mg/L
ICB/CCB Magnesium 0.0753 mg/L HU079
HU090
HU082
HU096
ICB/CCB Magnesium 0.0706 mg/L HU072
ICB/CCB Potassium 0.173 mg/L HU082
Sodium 0.104 mg/L HUO096
ICB/CCB Potassium 0.359 mg/L HU079
Sodium 0.180 mg/L HU090
ICB/CCB Potassium 0.504 mg/L HU072

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with
the following exceptions:
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Reported Modified Final
Sample Analyte Concentration Concentration
HU072 Manganese 2.7 ug/L 6.8V ug/L
HU082 Manganese 7.9 ug/l 7.9J+ ug/L
HU096 Manganese 13 g/l 13J+ ug/L
V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. For HU082MS/MSD, no data were qualified for sodium
percent recoveries (%R) outside the QC limits since the parent sample results were
greater than 4X the spike concentration. Relative percent differences (RPD) were within
QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIII. Serial Dilution

Serial dilution analysis was performed on an associated project sample. Percent
differences (%D) were within QC limits.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

Xl. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.
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XIl. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to laboratory blank contamination, data were qualified as estimated or not detected
in three samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176

Metals - Data Qualification Summary - SDG 580-111830-1

Metals - Laboratory Blank Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Modified Final
Sample Analyte Concentration AorP Code
HU072 Manganese 6.8U ug/L A b
HU082 Manganese 7.9J+ ug/L A b
HU096 Manganese 13J+ ug/L A b

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Metals - Field Blank Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG
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LDC #:__54234C4b VALIDATION COMPLETENESS WORKSHEET Date: 7Zi-0? 2t

SDG #:__580-111830-1 Stage 2B Page:_{ of

Laboratory: Eurofins, Tacoma, WA Reviewer:
2nd Reviewer:_ £

METHOD: Metals (EPA SW-846 Method 6010D)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

l. Sample receipt/Technical holding times

1. Instrument Calibration

Ill. | ICP Interference Check Sample (ICS) Analysis

IV. | Laboratory Blanks

V. Field Blanks

(@ggL Naax , (4,00)

VI. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

VIIl. | Serial Dilution

> [ A B
>z<$>##a%¥$$

IX. | Laboratory control samples (,C}S ! [/CS;D

X. Field Duplicates

Xl. | Target Analyte Quantitation
L_XII__ | Qverall Assessment of Data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HUQ79 O 580-111830-1 Water 03/23/22
2 HU072 580-111834-1 Water ' 03/23/22
3 HU090 ’ 580-111838-1 Water 03/23/22
4 HU082 580-111851-1 Water 03/23/22
5 HU096 580-111851-3 Water 03/23/22
6 HU082MS 580-111851-1MS Water 03/23/22
7 HU082MSD 580-111851-1MSD Water 03/23/22
8 HU082DUP 580-111851-1DUP Water 03/23/22
9 HUO96MS 580-111851-3MS Water 03/23/22
10 | HU0O96MSD 580-111851-3MSD Water 03/23/22
11
12
13
14
15
Notes:
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LDC #: SLLZ 540”]9 VALIDATION FINDINGS WORKSHEET Page: | of |
Sample Specific Element Reference Reviewer:

All circled elements are applicable to each sample.

Sample ID| Matrix Target Analyte List (TAL)

) < V\/ Al, Sb, As, Ba, Be, Cd,@ Cr, Co, Cu, Fe, Pb, @_@_H_g Ni@Se, Ag,@ Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tj,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tj,

@C Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T}, V, Zn, Mo, B, Sn, Ti,
¢ 10 \/\/ Al, Sb, As, Ba, Be, Cd,@ Cr, Co, Cu, Fe, Pb,@@_Hg, Ni,@Se, Ag@ Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Ti, V, Zn, Mo, B, Sn, Tj,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, T, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, 71, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Analysis Method

ICP Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
ICP-MS Al, 8Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,
GFAA Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, TI, V, Zn, Mo, B, Sn, Ti, __

Comments:___Mercury by CVAA if performed
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LDC #:__54234C4b

METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000)
Sample Concentration units, unless otherwise noted: _ug/L

| Action

T

Analyt;" Maximum" Maximuﬂl Maximuﬂ

Page:_ 1 _of_1

VALIDATION FINDINGS WORKSHEET
Reviewer: ATL

PB/ICB/CCB QUALIFIED SAMPLES

Soil preparation factor applied:__NA
Associated Samples: all

Code: b

g

PB® PB* ICB/CCB®|| Level
(mg/Kg) (ug/L) (mg/L)
Ca 0.0813 406.5
Mn 0.00320 16 2.7/6.8 7.9+ 13J+

ICB/CCB®
(mg/L)

Associated Samples: 1.3.4.5

Associated Samples: 2

7;%

o

PB* PB* || ICB/CCB| Level

(mg/Kg) || (mglL) [f (mg/L)
K 0.173 865
Na 0.104 520

54234C4b.wpd




Page:_ 1 of_ 1

VALIDATION FINDINGS WORKSHEET
Reviewer: ATL

LDC #:__54234C4b
PB/ICB/CCB QUALIFIED SAMPLES

METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:__NA
Sample Concentration units, unless otherwise noted: ug/L Associated Samples: 1,3 Code: b
Analyt;" Maximum" Maximu;]I Maximumy| - Action
PB? PB® ICB/CCB? Level
(mg/Kg) | (mg/L) (mg/L)
K 0.359 1795
Na 0.180 900

ess otherwise noted: ug/L

T T

Sample Concentration units, unl

| owos | o

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were

qualified as not detected, "U".
Note: a-The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each eiement.
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LDC Report# 54234C6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 21, 2022

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111830-1

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HUO079 580-111830-1 Water 03/23/22
HU072 580-111834-1 Water 03/23/22
HUO090 580-111838-1 Water 03/23/22
HUQ082 580-111851-1 Water 03/23/22
HUO096 580-111851-3 Water 03/23/22
HUO79MS | 580-111830-1MS Water 03/23/22
HUO079MSD 580-111830-1MSD Water 03/23/22
HUO79DUP 580-111830-1DUP Water 03/23/22
HUO082MS 580-111851-1MS Water 03/23/22
HU082MSD 580-111851-1MSD Water 03/23/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual (QSM)
for Environmental Laboratories, Version 5.3 (2019), and the DoD General Validation
Guidelines (November 2019). Where specific guidance was not available, the data has
been evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following methods:

Alkalinity by Standard Method 2320B

Bromide, Chloride, Fluoride, Nitrate as Nitrogen, and Sulfate by Environmental
Protection Agency (EPA) Method 300.0

Nitrate/Nitrite as Nitrogen by EPA Method 353.2

Dissolved Organic Carbon and Total Organic Carbon by EPA SW 846 Method 9060A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary resulits.

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54234C6_AE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate). The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion of
the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

¢ Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more

technically sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
l LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

All technical holding time requirements were met with the following exceptions:

Total Time From Required Holding Time
Sample Collection From Sample Collection
Sample Analyte Until Analysis Until Analysis Flag AorP

HUO079 Nitrate as N 65.65 hours 48 hours J- (all detects) P
HU072 Nitrate as N 64.78 hours 48 hours J- (all detects) P
HU090 Nitrate as N 66.95 hours 48 hours J- (all detects) P
HUO082 Nitrate as N 58.62 hours 48 hours J- (all detects) P
HU096 Nitrate as N 63.60 hours 48 hours J- (all detects) P

Il. Initial Calibration
All criteria for the initial calibration of each method were met.
lll. Continuing Calibration

Continuing calibration frequency and analysis criteria were met for each method when
applicable.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks.

V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on

an associated project sample. Percent recoveries (%R) were within QC limits with the
following exceptions:
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Spike ID MS (%R) MSD (%R)

(Associated Samples) Analyte (Limits) (Limits) Flag AorP
HUO79MS/MSD Nitrate/Nitrite as N 39 (90-110) 37 (90-110) UJ (all non-detects) A
(HUO079)

Relative percent differences (RPD) were within QC limits.
VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analysis was performed on an associated project sample.
Results were within QC limits.

VIIl. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the methods. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

No field duplicates were identified in this SDG.

X. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

Xl. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected or recommended for exclusion in this SDG.

Due to technical holding time and MS/MSD %R, data were qualified as estimated in five
samples.

W.DCFILESERVER\VALIDATION\WL.OGIN\AECOM\RED HILL\54234C6_AE3.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 580-111830-1

Sample Analyte Flag AorP Reason (Code)
HUO79 Nitrate as N J- (all detects) P Technical holding times (h)
HUO072
HUO090
HU082
HU096
HU079 Nitrate/Nitrite as N UJ (all non-detects) A Matrix spike/Matrix spike

duplicate (%R) (q)

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG
580-111830-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG
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LDC #:__54234C6

SDG #:_580-111830-1
Laboratory:_Eurofins, Tacoma, WA

Stage 2B

VALIDATION COMPLETENESS WORKSHEET

Date:

Page:_{ of
Reviewer:

2nd Reviewer: ZI‘

METHOD: (Analyte) Alkalinity (SM2320B), Bromide, Chloride, Fluoride, Nitrate-N, Sulfate (EPA Method 300.0),
DOC (EPA SW-846 Method 9060A), Nitrate/Nitrite-N (EPA Method 353.2), TOC (EPA SW-846 Method 9060A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

validation findings worksheets.

_Validation Area Comments
. Sample receipt/Technical holding times /A’ /S
Il Initial calibration A/
11l. | Calibration verification /A’
1V | Laboratory Blanks j
V | Field blanks A/
V1. _| Matrix Spike/Matrix Spike Duplicates av | (¢ ,:I) ; (4, IO)
VII. | Duplicate sample analysis ’A‘ ?
VIII. | Laboratory control samples ,A' LCS ’ U}SD
IX. | Field duplicates M
X. | Target Analyte Quantitation N
X1 Overall assessment of data ’A/
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank

N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HU079 580-111830-1 Water 03/23/22
2 HUQ72 580-111834-1 Water 03/23/22
3 HU090 580-111838-1 Water 03/23/22
4 HU082 580-111851-1 Water 03/23/22
5 HU096 580-111851-3 Water 03/23/22
6 HU079MS 580-111830-1MS Water 03/23/22
7 HU079MSD 580-111830-1MSD Water 03/23/22
8 HUO079DUP 580-111830-1DUP Water 03/23/22
9 HU082MS 580-111851-1MS Water 03/23/22
10} HU082MSD 580-111851-1MSD Water 03/23/22
11
12
13
114
Notes:

LAAECOM\Red Hil\54234C6W .wpd
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LDC #: EQZM C/G VALIDATION FINDINGS WORKSHEET Page:__ 1 of 1
Sample Specific Analysis Reference Reviewer:_ 411

All circled methods are applicable to each sample.

Sample ID Parameter

EYS

pH TDS Ci F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,

pH TDS C! F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO; NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
OC  |pH TDS € F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
6,1 pH TDS@@ 02 NO, 89, O-PO, Alk CN NH; TKN TOC Cré+ CIOA@ N()'z,'m()m

9 pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, A2 TN07-N
Al

4,10 |pH TDS CI F NO, NO, S0, O-PO, Alk GN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO,

Comments:
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LDC #:

circled dates have exceeded the technical holding time.
N _N/A i
Y/N N/A Were all cooler temperatures within validation criteria?

SY254Cy

VALIDATION FINDINGS WORKSHEET
Technical Holding Times

Were all samples preserved as applicable to each method ?

Page:

Lot [

Reviewer: ﬁ] 1 /

Gde : b

Method: NO3-N _(#PA 2.0) "
Parameters: waker”
Technical holding time: ugﬁ/rg "
Sampling Analysis Totz/lrl'jme Analysis | Total Time
Sample ID _date date ( l Qualifier date Qualifler
10:057) [3:08 —
l ?%izz 22 osiza zz ¢s.6S QU ]P( deed)
2 'Sl | e 6U.18 | h
lfu *ﬂ 20 I
D |tals 03 2¢ zgoJ 22 | 60.4S | |
4 o*bjzgj% 3 w]26102 | S9.69
S 'mj” 57 oefz?f/ 221 6260

|

Hold time.wpd



LDC #: 54234C6

METHOD: Inorganics, EPA Method__See cover

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates

Was a matrix spike analyzed for each matrix in this SDG?

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
YN N/A s
N/A

N N/A

LEVEL IV ONLY:
Y N VA

Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.

Page:_1 of1

Reviewer:_ ATL

Were matrix spike percent recoveries (%R) within the control limits of #5=4+257 If the sample concentration exceeded the spike concentration by a factor

of 4 or more, no action was taken.

Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?

MS MSD
#| MS/MSDID Matrix Analyte %Recovery %Recovery RPD (Limits) | Associated Samples Qualifications Code: q
6/7 W |NO2/NO3-N 39 (90-110) 37 (90-110) 1 J-/UJ/A (non-detect)

Comments:

e — |
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Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:
Laboratory:

Sample Delivery Group (SDG):

LDC Report# 54234C7

Red Hill Oily Waste Disposal Facility, CTO 18F0176

July 5, 2022

Gasoline Range Organics
Stage 2B

Eurofins, Tacoma, WA

580-111830-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUOQ079 580-111830-1 Water | 03/23/22
HUQ72 580-111834-1 Water | 03/23/22
HUO71 580-111834-2 Water | 03/23/22
HUO090 580-111838-1 Water | 03/23/22
HUO089 580-111838-2 Water [ 03/23/22
HUO080 580-111846-1 Water | 03/23/22
HU082 580-111851-1 Water | 03/23/22
HUO081 580-111851-2 Water [ 03/23/22
HU096 580-111851-3 Water | 03/23/22
HUOQ95 580-111851-4 Water | 03/23/22

VALOGINVAECOM\RED HILL\54234C7_AE3.DOC



Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following methods:

Gasoline Range Organics by Environmental Protection Agency (EPA) SW 846 Method
8260 and CADOHS LUFT Method

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

VALOGIN\VAECOM\RED HILL\54234C7_AE3.DOC



The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).

VALOGIN\VAECOM\RED HILL\54234C7 AE3.DOC



I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the methods.

A curve fit, based on the initial calibration, was established for quantitation. The
coefficient of determination (r?) was greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0%.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0%.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the methods. No contaminants were
found in the laboratory blanks with the following exceptions:

Analysis Associated
Blank ID Date Analyte Concentration Samples
MB 580-386534 04/06/22 Gasoline range organics (C6-C12) 31.1 ug/L HUO71
HUO090
HUO089
HU080
5
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Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>10X for common contaminants, >5X for other contaminants) than the concentrations
found in the associated laboratory blanks.

VI. Field Blanks

Samples HU087, HU091, and HUO85A were identified as trip blanks. No contaminants
were found.

VIl. Surrogates

Surrogates were added to all samples as required by the methods. All surrogate
recoveries (%R) were within QC limits.

VIIl. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the methods. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

Samples HUO079 and HUO80 were identified as field duplicates. No results were
detected in any of the samples.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
XIl. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
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XV. Overall Assessment of Data

The analysis was conducted within all specifications of the methods. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG
580-111830-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 580-
111830-1

No Sample Data Qualified in this SDG
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LDC #:_54234C7

SDG #:__580-111830-1
Laboratory:_Eurofins, Tacoma, WA

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached

VALIDATION COMPLETENESS WORKSHEET

validation findings worksheets.

Stage 2B

Date:

Page:] of |

Reviewer:

2nd Reviewer:
METHOD: GC/MS Gasoline Range Organics (EPA SW-846 Method 8260/CADOHS LUFT Method)

2

Validation Area Comments
I. | Sample receipt/Technical holding times A A
1. GC/MS Instrument performance check .A
1. | Initial calibration/ICV A D (¥ 1eyV 220
IV. _| Continuing calibration wAwAO\ _[\ CN £ 720 } 20
V. | Laboratory Blanks ) 93)\/ l
VI._| Field blanks ND B= % ';; < LY
VII. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates N S
IX. | Laboratory control samples A e | 0
X. | Field duplicates NO D - )
Xl. | Internal standards /\
Xil. | Target analyte quantitation —I\T
XIlI. | Target analyte identification N
XIV. | System performance N
XV. | Overall assessment of data /\ =
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
i { HU079 \9 580-111830-1 Water 03/23/22
5 1 huorz 580-111834-1 Water 03/23/22
; 5 HUO071 T ?7 580-111834-2 Water 03/23/22
4 ? HU090 580-111838-1 Water 03/23/22
5_%| Huoso N7 580-111838-2 Water 03/23/22
5 ? HU080 O 580-111846-1 Water 03/23/22
7’4‘ HU082 580-111851-1 Water 03/23/22
8 2 | Huos: i 580-111851-2 Water 03/23/22
§ % | Hyoss 580-111851-3 Water 03/23/22
10 Z i;IU095 TP} 580-111851-4 Water 03/23/22
11
12] $ 580~ Hypdv\/
152 ~ 3 Y6417
1a% — 3 [,s2Y
L\AECOM\Red Hil\54234C7W .wpd 1




LDC#:__ 9 j}’?'-l-e—7 VALIDATION FINDINGS WORKSHEET

Page:_1 of_1
Blanks

Reviewer: FT
METHOD: _>/GC__ HPLC

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N _N/A Were all samples associated with a given method blank?

N _N/A Was a method blank performed for each matrix and whenever a sample extraction procedure was performed?
N N/A Was a method blank performed with each extraction batch?

(Gasoline and aromatics only)Was a method blank analyzed with each 24 hour batch?

Was a method blank analyzed for each analytical / exjracgtion batch of <20 samples? 6
traction date: Blank analysis date: Ly Associated samples: 5 ¥ (ND
Conc. units:

Compound I Blank ID Sample Identification
’ 590- L RW6Y %4
3./

Blank extraction date: Blank analysis date:
Conc. units:

Compound I Blank ID Sample ldentification

Associated samples:

ALL CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

BLANKS_r1.wpd



LDC Report# 54234C21

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:
Validation Level:

Laboratory:

Red Hill Oily Waste Disposal Facility, CTO 18F0176

June 29, 2022

Polychlorinated Dioxins/Dibenzofurans

Stage 2B

Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111830-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO079 580-111830-1 Water 03/23/22
HUQ72 580-111834-1 Water 03/23/22
HUO090 580-111838-1 Water 03/23/22
HUO080 580-111846-1 Water 03/23/22
HUO082 580-111851-1 Water 03/23/22
HUO096 580-111851-3 Water 03/23/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), and the DoD General
Validation Guidelines (November 2019). Where specific guidance was not available, the
data has been evaluated in a conservative manner consistent with industry standards
using professional experience.

The analyses were performed by the following method:

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) SW
846 Method 8290A

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should nbt be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. HRGC/HRMS Instrument Performance Check

Instrument performance was checked at the required frequency.

Retention time windows were established for all homologues. The chromatographic
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD
isomer was resolved with a valley of less than or equal to 25%.

The static resolving power was at least 10,000 (10% valley definition).

lll. Initial Calibration and Initial Calibration Verification

A five point initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 20.0% for
all analytes and labeled compounds.

The ion abundance ratios for all PCDDs/PCDFs were within method and validation
criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes and less than or equal to 30.0% for labeled
compounds.

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

All of the continuing calibration percent differences (%D) between the initial calibration
RRF and the continuing calibration RRF were less than or equal to 20.0% for all
analytes and less than or equal to 30.0% for labeled compounds.

The ion abundance ratios for all PCDDs and PCDFs were within method and validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:
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1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
OCDD

Total HXCDD
Total HxCDF
Total HpCDD
Total PeCDF
Total PCDD/PCDF
Total PCDD

Total PCDF

0.000000867 ug/L
0.000000801 ug/L
0.000000432 ug/L
0.00000100 ug/L
0.000000861 ug/L
0.000000617 ug/L
0.00000120 ug/L
0.000000432 ug/L
0.00000353 ug/L
0.000000784 ug/L
0.000000617 ug/L
0.00000702 ug/L
0.00000242 ug/L
0.00000415 ug/L

Extraction Associated
Blank ID Date Analyte Concentration Samples
MB 410-240079 04/01/22 1,2,3,4,6,7,8-HpCDD 0.000000784 ug/L | All samples in SDG

580-111830-1

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>5X blank contaminants) than the concentrations found in the associated laboratory

blanks with the following exceptions:

1,2,3,4,7,8-HxCDF
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF

0.00000039 ug/L
0.00000092 ug/L
0.00000061 ug/L
0.00000050 ug/L

Reported Modified Final
Sample Analyte Concentration Concentration
HUO079 1,2,3,4,6,7,8-HpCDD 0.0000020 ug/L 0.0000020U ug/L
1,2,3,4,7,8-HxCDF 0.00000049 ug/L 0.00000049U ug/L
2,3,4,6,7,8-HxCDF 0.00000062 ug/L 0.00000062U ug/L
2,3,4,7,8-PeCDF 0.00000036 ug/L 0.00000036U ug/L
OCDD 0.0000024 ug/L 0.0000024U ug/L
Total HxCDD 0.00000096 ug/L 0.00000096J ug/L
Total HXCDF 0.0000011 ug/L 0.0000011J ug/L
Total HpCDD 0.0000020 ug/L 0.0000020J ug/L
Total PeCDF 0.00000036 ug/L 0.00000036J ug/L
Total PCDD/PCDF 0.0000081 ug/L 0.0000081J ug/L
Total PCDD 0.0000054 ug/L 0.0000054J ug/L
Total PCDF 0.0000020 ug/L 0.0000020J ug/L
HUQ72 1,2,3,4,6,7,8-HpCDD 0.0000019 ug/L 0.0000019U ug/L

0.00000039U ug/L
0.00000092U ug/L
0.00000061U ug/L
0.00000050U ug/L

OCDD 0.000014 ug/L 0.000014U ug/L

Total HXCDD 0.00000050 ug/L 0.00000050J ug/L
Total HXCDF 0.0000019 ug/L 0.0000019J ug/L
Total HpCDD 0.0000019 ug/L 0.0000019J ug/L
Total PeCDF 0.00000050 ug/L 0.00000050J ug/L
Total PCDD/PCDF 0.000020 ug/L 0.000020J ug/L

Total PCDF 0.0000029 ug/L 0.0000029J ug/L
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1,2,3,6,7,8-HxCDF
2,3,4,7,8-PeCDF
OCDD

Total HxCDD
Total HxCDF
Total HpCDD
Total PeCDF
Total PCDD/PCDF
Total PCDD

Total PCDF

0.00000057 ug/L
0.00000051 ug/L
0.0000016 ug/L
0.00000043 ug/L
0.00000657 ug/L
0.0000011 ug/L
0.0000014 ug/L
0.0000064 ug/L
0.0000031 ug/L
0.0000033 ug/L

Reported Modified Final

Sample Analyte Concentration Concentration
HU090 1,2,3,4,6,7,8-HpCDD 0.0000020 ug/L 0.0000020U ug/L
1,2,3,4,7,8-HxCDF 0.00000099 ug/L 0.00000099U ug/L
1,2,3,6,7,8-HxCDF 0.00000090 ug/L 0.00000090U ug/L
1,2,3,7,8,9-HxCDD 0.0000016 ug/L 0.0000016U ug/L
1,2,3,7,8,9-HxCDF 0.0000023 ug/L 0.0000023U ug/L
2,3,4,6,7,8-HxCDF 0.0000016 ug/L 0.0000016U ug/L

2,3,4,7,8-PeCDF 0.0000013 ug/L 0.0000013U ug/L

Total HXCDF 0.0000058 ug/L 0.0000058J ug/L

Total HpCDD 0.0000020 ug/L 0.0000020J ug/L

Total PeCDF 0.0000025 ug/L 0.0000025J ug/L

Total PCDD/PCDF 0.000025 ug/L 0.000025J ug/L

Total PCDD 0.000012 ug/L 0.000012J ug/L.

Total PCDF 0.000012 ug/L 0.000012J ug/L

HU080 1,2,3,4,6,7,8-HpCDD 0.0000012 ug/L 0.0000012U ug/L
1,2,3,6,7,8-HxCDF 0.00000099 ug/L 0.00000099U ug/L
1,2,3,7,8,9-HxCDD 0.00000036 ug/L 0.00000036U ug/L
1,2,3,7,8,9-HxCDF 0.0000015 ug/L 0.0000015U ug/L
2,3,4,6,7,8-HxCDF 0.0000010 ug/L 0.0000010U ug/L

2,3,4,7,8-PeCDF 0.0000044 ug/L 0.0000044U ug/L

OCDD 0.0000024 ug/L 0.0000024U ug/L
Total HxCDD 0.00000017 ug/L 0.00000017J ug/L

Total HxCDF 0.0000035 ug/L 0.0000035J ug/L

Total HpCDD 0.0000012 ug/L 0.0000012J ug/L

Total PeCDF 0.0000014 ug/L 0.0000014J ug/L

Total PCDD/PCDF 0.000014 ug/L 0.000014J ug/L

Total PCDD 0.0000060 ug/L 0.0000060J ug/L

Total PCDF 0.0000068 ug/L 0.0000068J ug/L

HU082 1,2,3,4,6,7,8-HpCDD 0.0000014 ug/L. 0.0000014U ug/L
1,2,3,4,7,8-HxCDF 0.00000063 ug/L 0.00000063U ug/L
1,2,3,6,7,8-HxCDF 0.00000065 ug/L 0.00000065U ug/L
1,2,3,7,8,9-HxCDD 0.00000019 ug/L 0.00000019U ug/L
1,2,3,7,8,9-HxCDF 0.0000011 ug/L 0.0000011U ug/L
2,3,4,6,7,8-HxCDF 0.00000070 ug/L 0.00000070U ug/L
2,3,4,7,8-PeCDF 0.00000084 ug/L 0.00000084U ug/L

OCDD 0.0000044 ug/L 0.0000044U ug/L
Total HxCDD 0.00000067 ug/L 0.00000067J ug/L

Total HxCDF 0.00000.31 ug/L 0.00000.31J ug/L

Total PeCDF 0.0000015 ug/L. 0.0000015J ug/L.

Total PCDD/PCDF 0.000014 ug/L 0.000014J ug/L

Total PCDD 0.0000071 ug/L 0.0000071J ug/L

Total PCDF 0.0000071 ug/L 0.0000071J ug/L

HU096 1,2,3,4,6,7,8-HpCDD 0.0000011 ug/L 0.0000011U ug/L

0.00000057U ug/L
0.00000051U ug/L
0.0000016U ug/L
0.00000043J ug/L
0.00000657J ug/L
0.0000011J ug/L
0.0000014J ug/L
0.0000064J ug/L
0.0000031J ug/L.
0.0000033J ug/L

VL. Field Blanks

No field blanks were identified in this SDG.
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VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on
an associated project sample. Percent recoveries (%R) were within QC limits. Relative
percent differences (RPD) were within QC limits.

VIii. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

IX. Field Duplicates

Samples HU079 and HUO80 were identified as field duplicates. No results were
detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte HU079 HUO080 RPD (Limits)
1,2,3,4,6,7,8-HpCDD 0.0000020 0.0000012 50 (<50)
1,2,3,4,6,7,8-HpCDF 0.0000000027 0.0000096U 200 (<50)
1,2,3,4,7,8-HxCDD 0.00000045 0.00000060 29 (s50)
1,2,3,4,7,8-HxCDF 0.00000049 0.0000096U 181 (<50)
1,2,3,4,7,8,9-HpCDF 0.0000096U 0.00000089 166 (<50)
1,2,3,6,7,8-HxCDD 0.00000051 0.00000073 35 (<50)
1,2,3,6,7,8-HxCDF 0.0000096U 0.00000099 163 (<50)
1,2,3,7,8-PeCDD 0.0000096U 0.00000065 175 (<50)
1,2,3,7,8-PeCDF 0.0000096U 0.0000010 162 (<50)
1,2,3,7,8,9-HxCDD 0.0000096U 0.00000036 186 (<50)
1,2,3,7,8,9-HXCDF 0.0000096U 0.0000015 146 (<50)
2,3,4,6,7,8-HxCDF 0.00000062 0.0000010 47 (=50)
2,3,4,7,8-PeCDF 0.00000036 0.00000044 20 (<50)
ocDbD 0.0000024 0.0000024 0 (s50)

8
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Concentration (ug/L)
Analyte HUO079 HU080 RPD (Limits)
OCDF 0.00000029 0.00000097 108 (<50)
Total HXCDD 0.0000096 0.0000017 140 (<50)
Total HxCDF 0.0000011 0.0000035 104 (<50)
Total HPCDD 0.0000020 0.0000012 50 (<50)
Total HpCDF 0.00000027 0.00000089 107 (<50)
Total PeCDD 0.00000096U 0.00000065 175 (<50)
Total PeCDF 0.00000036 0.0000014 118 (<50)
Total PCDD/PCDF 0.0000081 0.000014 53 (=50)
Total PCDD 0.0000054 0.0000060 11 (=50)
Total PCDF 0.0000020 0.0000068 109 (s50)

X. Labeled Compounds

All percent recoveries (%R) for labeled compounds used to quantitate target analytes
were within QC limits.

Xl. Target Analyte Quantitation

All target analyte quantitations met validation criteria with the following exceptions:

Sample Analyte Flag AorP

All samples in SDG 580-111830-1 | Results flagged “I” were reported as estimated J (all detects) A
maximum possible concentration (EMPC).

For sample HU090, 2,3,7,8-TCDF was not confirmed in the 2"¢ column since the 1%t
column result was less than the reporting limit.

Raw data were not reviewed for Stage 2B validation.
XIl. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

9
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XIIl. System Performance
Raw data were not reviewed for Stage 2B validation.
XIV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to results reported by the laboratory as EMPC, data were qualified as estimated in
six samples.

Due to laboratory blank contamination, data were qualified as not detected or estimated
in six samples.

10
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polychlorinated Dioxins/Dibenzofurans - Data Qualification Summary - SDG 580-
111830-1

Sample Analyte Fiag AorP Reason (Code)
HUQ079 Results flagged “I” were J (all detects) A Target analyte quantitation
HU072 reported as estimated (EMPC) (k)

HU090 maximum possible
HU080 concentration (EMPC).
HU082

HU096

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification

Summary - SDG 580-111830-1

Modified Final
Sample Analyte Concentration AorP Code
HU079 1,2,3,4,6,7,8-HpCDD 0.0000020U ug/L A b
1,2,3,4,7,8-HxCDF 0.00000049U ug/L
2,3,4,6,7,8-HxCDF 0.00000062U ug/L
2,3,4,7,8-PeCDF 0.00000036U ug/L
OoCDD 0.0000024U ug/L
Total HxCDD 0.00000096J ug/L
Total HxCDF 0.0000011J ug/L
Total HpCDD 0.0000020J ug/L
Total PeCDF 0.00000036J ug/L
Total PCDD/PCDF 0.0000081J ug/L
Total PCDD 0.0000054J ug/L
Total PCDF 0.0000020J ug/L
HU072 1,2,3,4,6,7,8-HpCDD 0.0000019U ug/L A b
1,2,3,4,7,8-HxCDF 0.00000039U ug/L
1,2,3,7,8,9-HxCDF 0.00000092U ug/L
2,3,4,6,7,8-HxCDF 0.00000061U ug/L
2,3,4,7,8-PeCDF 0.00000050U ug/L
OoCDD 0.000014U ug/L
Total HxCDD 0.00000050J ug/L
Total HxCDF 0.00000194 ug/L
Total HpCDD 0.0000019J ug/L
Total PeCDF 0.00000050J ug/L
Total PCDD/PCDF 0.000020J ug/L
Total PCDF 0.0000029J ug/L
HUOQ90 1,2,3,4,6,7,8-HpCDD 0.0000020U ug/L A b
1,2,3,4,7,8-HxCDF 0.00000099U ug/L
1,2,3,6,7,8-HxCDF 0.00000090U ug/L
1,2,3,7,8,9-HxCDD 0.0000016U ug/L
1,2,3,7,8,9-HxCDF 0.0000023U ug/L
2,3,4,6,7,8-HxCDF 0.0000016U ug/L
2,3,4,7,8-PeCDF 0.0000013U ug/L
Total HXCDF 0.0000058J ug/L
Total HpCDD 0.0000020J ug/L
Total PeCDF 0.0000025J ug/L
Total PCDD/PCDF 0.000025J ug/L
Total PCDD 0.000012J ug/L
Total PCDF 0.000012J ug/L

11
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Modified Final
Sample Analyte Concentration AorP Code
HU080 1,2,3,4,6,7,8-HpCDD 0.0000012U ug/L A b
1,2,3,6,7,8-HxCDF 0.00000099U ug/L
1,2,3,7,8,9-HxCDD 0.00000036U ug/L
1,2,3,7,8,9-HxCDF 0.0000015U ug/L
2,3,4,6,7,8-HxCDF 0.0000010U ug/L
2,3,4,7,8-PeCDF 0.0000044U ug/L.
OCDD 0.0000024U ug/L
Total HxCDD 0.00000017J ug/L
Total HxCDF 0.0000035J ug/L
Total HpCDD 0.0000012J ug/L
Total PeCDF 0.0000014J ug/L
Total PCDD/PCDF 0.000014J ug/L
Total PCDD 0.0000060J ug/L
Total PCDF 0.0000068J ug/L
HU082 1,2,3,4,6,7,8-HpCDD 0.0000014U ug/L A b
1,2,3,4,7,8-HxCDF 0.00000063U ug/L
1,2,3,6,7,8-HxCDF 0.00000065U ug/L
1,2,3,7,8,9-HxCDD 0.00000019U ug/L
1,2,3,7,8,9-HxCDF 0.0000011U ug/L
2,3,4,6,7,8-HxCDF 0.00000070U ug/L
2,3,4,7,8-PeCDF 0.00000084U ug/L
OCDD 0.0000044U ug/L
Total HxCDD 0.00000067J ug/L
Total HXCDF 0.00000.31J ug/L
Total PeCDF 0.0000015J ug/L
Total PCDD/PCDF 0.000014J ug/L
Total PCDD 0.0000071J ug/L
Total PCDF 0.0000071J ug/L
HU096 1,2,3,4,6,7,8-HpCDD 0.0000011U ug/L A b
1,2,3,6,7,8-HxCDF 0.00000057U ug/L
2,3,4,7,8-PeCDF 0.00000051U ug/L
OCDD 0.0000016U ug/L
Total HxCDD 0.00000043J ug/L
Total HxCDF 0.00000657J ug/L
Total HpCDD 0.0000011J ug/L
Total PeCDF 0.0000014J ug/L
Total PCDD/PCDF 0.0000064J ug/L
Total PCDD 0.0000031J ug/L
Total PCDF 0.0000033J ug/L

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polychlorinated Dioxins/Dibenzofurans - Field Blank Data Qualification Summary
- SDG 580-111830-1

No Sample Data Qualified in this SDG

12
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LDC #:__54234C21 VALIDATION COMPLETENESS WORKSHEET Date:_b [22//22-

SDG #:_580-111830-1 Stage 2B Page:_| of
Laboratory: Eurofins, Tacoma, WA Reviewer:
2nd Reviewer: :

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA SW-846 Method 8290A)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area _Comments
. Sample receipt/Technical holding times Ar [A
1. HRGC/HRMS Instrument performance check /\ o
i1. | Initial calibration/ICV A’L/-\ % 250 2 20 /7/0 JeN £ 20 ) 2 o
IV. | Continuing calibration A ’ d N ‘ 5 20 } ) Q !
V. Laboratory Blanks SV\} !
VI. | Field blanks
VII. | Matrix spike/Matrix spike duplicates A 54 O~ 111700~ 2m>/y7
VIII. | Laboratory control samples A \eo )
IX. | Field duplicates S/ Do) ‘ '—l
X. | Labeled Compounds A
XlI. | Target analyte quantitation N
Xll. | Target analyte identification N
Xlll. | System performance N
XIV. | Overall assessment of data /\
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HU079 !7 580-111830-1 Water 03/23/22
2 HU072 580-111834-1 Water 03/23/22
3 HU090 580-111838-1 Water 03/23/22
4 HUO080 0 580-111846-1 Water 03/23/22
5 HU082 580-111851-1 Water : 03/23/22
6 HU096 580-111851-3 Water 03/23/22
7
8
9
10
Notes:
Mp Hh0-24097F
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METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

VALIDATION FINDINGS WORKSHEET

A.2,3,7,8-TCDD

F.1,2,3,4,6,7,8-HpCDD

K. 1.2,3,4,7,8-HxCDF

P.1,2,3,4,7,8,9-HpCDF

U. Total HpCDD

B. 1,2,3,7,8-PeCDD

G. OCDD

L.1,2,3,6,7,8-HxCDF

Q. OCDF

V. Total TCDF

C.1,2,3,4,7,8-HxCDD

H.2,3,7,8-TCDF

M. 2,3,4,6,7,8-HxCDF

R. Total TCDD

W. Total PeCDF

D. 1,2,3,6,7,8-HxCDD

1.1,2,3,7,8-PeCDF

N. 1,2,3,7,8,9-HxCDF

S. Total PeCDD

X. Total HXCDF

E.1,2,3,7,8,9-HxCDD

J. 2,3,4,7,8-PeCDF

0.1,2,3,4,6,7,8-HpCDF

T. Total HxCDD

Y. Total HpCDF

Notes:

COMPNDList.wpd




LDC #:_54234C21 VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Blanks Reviewer.__ FT

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Y Were all samples associated with a method blank? (b)

Y Was a method blank performed for each matrix and whenever a sample extraction was performed?

Y Was the method blank contaminated?

Blank extraction date:__4/1/22 Blank analysis date:__ 4/1/22 Associated samples: All
Conc. units:__ug/L

M[_ Blank ID Sample Identification

MB 410 -240079 5x 1 2 3 4 5 6

F 0.000000784 0.000003920 0.0000020U | 0.0000019U | 0.0000020U | 0.0000012U | 0.0000014U | 0.0000011U
K 0.000000867 0.000004335 0.00000049U | 0.00000039U | 0.00000099U 0.00000063U
L 0.000000801 0.000004005 0.00000090U | 0.00000099U | 0.00000065U | 0.00000057U
E 0.000000432 0.000002160 0.0000016U | 0.00000036U | 0.00000019U
N 0.00000100 0.000005000 0.00000092U | 0.0000023U | 0.0000015U | 0.0000011U
M 0.000000861 0.000004305 0.00000062U | 0.00000061U | 0.0000016U | 0.0000010U | 0.00000070U
J 0.0000008617 0.000003085 0.00000036U | 0.00000050U | 0.0000013U | 0.00000044U | 0.00000084U | 0.00000051U
G 0.00000120 0.000006000 0.0000024U | 0.000014U 0.0000024U | 0.0000044U | 0.0000016U
T 0.000000432 0.000002160 0.00000096J | 0.00000050J 0.00000017J | 0.00000067J | 0.00000043J
X 0.00000353 0.000017650 0.0000011J | 0.0000019J | 0.0000058J | 0.0000035J | 0.0000031J | 0.00000657J
u 0.000000784 0.000003920 0.0000020J | 0.0000019J | 0.0000020J | 0.0000012J 0.0000011J
w 0.000000617 0.000003085 0.00000036J | 0.00000050J | 0.0000025J | 0.0000014J | 0.0000015J | 0.0000014J
Total PCDD/PCDF 0.00000702 0.000035100 0.0000081J | 0.000020J 0.000025J 0.000014J 0.000014J 0.0000064J
Total PCDD 0.00000242 0.000012100 0.0000054J 0.000012J | 0.0000060J | 0.0000071J | 0.0000031J
Total PCDF 0.00000415 0.000020750 0.0000020J | 0.0000029J | 0.000012J | 0.0000068J 0.00000753 0.0000033J

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
All contaminants within five times the method blank concentration were qualified as not detected, "U".

54234C21 MB 410240079.wpd




LDC#:_54234C21

METHOD: 8290A

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page:_1__of 1
_FT

Reviewer:

Concentration @gﬂ.) (<50)
Compound 1 4 RPD

F 0.0000020 0.0000012 50
(o} 0.0000000027 0.0000096U 200
C 0.00000045 0.00000060 29
K 0.00000049 0.0000096U 181
P 0.0000096U 0.00000089 166
D 0.00000051 0.00000073 35
L 0.0000096U 0.00000099 163
B 0.0000096U 0.00000065 175
| 0.0000096U 0.0000010 162
E 0.0000096U 0.00000036 186
N 0.0000096U 0.0000015 146
M 0.00000062 0.0000010 47
J 0.00000036 0.00000044 20
G 0.0000024 0.0000024 0

Q 0.00000029 0.00000097 108
T 0.0000096 0.0000017 140
X 0.0000011 0.0000035 104
U 0.0000020 0.0000012 50
Y 0.00000027 0.00000089 107
S 0.0000096U 0.00000065 175
w 0.00000036 0.0000014 118
Total PCDD/PCDF 0.0000081 0.000014 53
Total PCDD 0.0000054 0.0000060 "

Total PCDF 0.0000020 0.0000068 109

FDUP.wpd
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LDC #: 54234C21 VALIDATION FINDINGS WORKSHEET Page: _1 of 1
Compound Quantitation and Reported CRQLs Reviewer: FT

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

Y Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
Y Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).
# Date Sample ID Finding Associated Samples Qualifications
3 H- no second column confirmation was text (v)

performed. Resultis < RL

Comments: _See sample calculation verification worksheet for recalculations
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LDC #:54234C21 VALIDATION FINDINGS WORKSHEET Page: _1 of 1
Compound Quantitation and Reported CRQLs Reviewer: ___FT

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 8290A)
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N/A  Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound?
N/A Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary).

# Date Sample ID Finding Associated Samples Qualifications

all all analytes qualified |, EMPC (estimated J det/A (k)
maximum possible concentration)

Comments: See sample calculation verification worksheet for recalculations
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LDC Report# 54234C51

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 5, 2022

Parameters: Methane

Validation Level: Stage 2B

Laboratory: Energy Laboratories, Billings, MT

Sample Delivery Group (SDG): 580-111830-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO079 580-111830-1 Water 03/23/22
HUO078 580-111830-2 Water 03/23/22
HUQ72 580-111834-1 Water 03/23/22
HUO71 580-111834-2 Water 03/23/22
HU090 580-111838-1 Water 03/23/22
HUO089 580-111838-2 Water 03/23/22
HUO080 580-111846-1 Water 03/23/22
HUQ78 580-111846-2 Water 03/23/22
HU082 580-111851-1 Water 03/23/22
HUO081 580-111851-2 Water 03/23/22
HUO096 580-111851-3 Water 03/23/22
HUQ095 580-111851-4 Water 03/23/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 4: Data Validation Procedure for Organic Analysis by GC
(March 2021). Where specific guidance was not available, the data has been evaluated
in a conservative manner consistent with industry standards using professional
experience.

The analyses were performed by the following method:
Methane by Method RSK-175

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o] Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

Where average calibration factors were utilized, the percent relative standard deviations
(%RSD) were less than or equal to 20.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0%.

lll. Continuing Calibration
Continuing calibration was performed at required frequencies.
The percent differences (%D) were less than or equal to 20.0%.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 20.0%.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

V. Field Blanks

Samples HUO078, HUO71, HU089, HUO78, HUO81, and HU095 were identified as trip
blanks. No contaminants were found.

VI. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.
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VIIl. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

VIil. Field Duplicates

Samples HU079 and HUO080 were identified as field duplicates. No results were
detected in any of the samples.

IX. Target Analyte Quantitation
Raw data were not reviewed for Stage 2B validation.
X. Target Analyte Identification
Raw data were not reviewed for Stage 2B validation.
XI. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Laboratory Blank Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Methane - Field Blank Data Qualification Summary - SDG 580-111830-1

No Sample Data Qualified in this SDG
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LDC #:_54234C51

SDG #:__580-111830-1
Laboratory: Eurofins, Tacoma, WA

METHOD: GC Methane (Method RSK-175)

Stage 2B

VALIDATION COMPLETENESS WORKSHEET

Reviewer:
2nd Reviewer:

Date: bt

2

Page:_ |of |

X

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
. Sample receipt/Technical holding times A 1A .
II._| Initial calibration/ICV A A 70 PO £ 20 {* (A £ W
ll._| Continuing calibration _| et AN cw 20|29
1V. | Laboratory Blanks = (\
V. | Field blanks NY = 2 4 L 9 (10, 12—
VI. | Surrogate spikes ' ’
VII. | Matrix spike/Matrix spike duplicates N G/D
VIII. | Laboratory control samples br 2o lﬂ
iX. | Field duplicates NY D =y 7
X. Target analyte quantitation N ‘
Xl.__| Target analyte identification N
L_ X111 Qverall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
’r HU079 9 580-111830-1 Water 03/23/22
2—- HU078 i) 580-111830-2 Water 03/23/22
3 HU072 580-111834-1 Water 03/23/22
2 | Huo71 1% 580-111834-2 Water 03/23/22
5+ HU090 580-111838-1 Water 03/23/22
& HU089 T 07 580-111838-2 Water 03/23/22
7 HU080 ‘,) - 580-111846-1 Water 03/23/22
; HU078 Tm 580-111846-2 Water 03/23/22
§° | HU082 580-111851-1 Water 03/23/22
70| HU081 ™ 580-111851-2 Water 03/23/22
11 HU096 580-111851-3 Water 03/23/22
[12 | HU095 T D 580-111851-4 Water 03/23/22
13
114
Notes:
(M2 NWO-22906 b
M 0 -2 2,9 [0
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LDC Report# 54234D1a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LLDC Report Date: July §, 2022

Parameters: Volatiles

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111868-1

Laboratory Sample Collection
Sample Identification Identification | Matrix Date
HUO098 580-111868-1 Water 03/24/22
HUQ097 580-111868-2 Water 03/24/22
HU100 580-111868-3 Water 03/24/22
HUO099 580-111868-4 Water 03/24/22
HU102 ©80-111868-5 Water 03/24/22
HU101 580-111868-6 Water 03/24/22
HU104 580-111868-7 Water 03/24/22
HU103 580-111868-8 Water 03/24/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) and Tentatively ldentified Compounds (TICs) by
Environmental Protection Agency (EPA) SW 846 Method 8260D

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, 12, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where .average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes with the following exceptions:

Associated
Date Analyte %D Samples Flag AorP
03/30/22 Chloromethane 22.7 All samples in SDG UJ (all non-detects) A

580-111868-1

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:

Associated
Date Analyte %D Samples Flag AorP

04/04/22 Methyl isobutyl ketone 248 HU098 UJ (all non-detects) A
HU097
HU102
HU101
HU104
HU103
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The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Analysis Analyte Associated
Blank ID Date TIC (RT in minutes) Concentration Samples
MB 580-385816 03/31/22 tert-Butylbenzene (13.03) 0.300 ug/L HU100
sec-Butylbenzene (13.21) 0.274 ug/L HU099
p-lsopropyltoluene (13.33) 0.298 ug/L
n-Butylbenzene (13.67) 0.348 ug/L

Sample concentrations were compared to concentrations detected in the laboratory
blanks. The sample concentrations were either not detected or were significantly greater
(>10X for common contaminants, >5X for other contaminants) than the concentrations
found in the associated laboratory blanks.

VL. Field Blanks

Samples HU097, HU099, HU101, and HU103 were identified as trip blanks. No
contaminants were found with the following exceptions:

Collection Associated
Blank ID Date Analyte Concentration Samples
HU097 03/24/22 Ethylbenzene 0.080 ug/L HU098
HU099 03/24/22 Ethylbenzene 0.079 ug/L HU100
HU103 03/24/22 Ethylbenzene 0.079 ug/L HU104
Methylene chloride 1.4 ug/L

Sample concentrations were compared to concentrations detected in the field blanks.
The sample concentrations were either not detected or were significantly greater (>10X
for common contaminants, >5X for other contaminants) than the concentrations found in
the associated field blanks with the following exceptions:

Reported Modified Final

Sample

Analyte

Concentration

Concentration

HUOQ98

Ethylbenzene

0.080 ug/L

0.080J+ ug/L
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Reported Modified Final

Sample Analyte Concentration Concentration
HU100 Ethylbenzene 0.16 ug/L 0.16J+ ug/L.
HU104 Ethylbenzene 0.082 ug/L 0.082J+ ug/L

VIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits with the following exceptions:

Affected
Sample Surrogate %R (Limits) Analyte Flag AorP
HU097 1,2-Dichloroethane-d4 122 (81-118) | All analytes J+ (all detects) P
HU102 1,2-Dichloroethane-d4 120 (81-118) | All analytes except J+ (all detects) A
Dibromofluoromethane 120 (80-119) | Chloromethane
Chloroform
HU102 Bromofluorobenzene 82 (85-114) | Chloromethane J- (all detects) A
UJ (all non-detects)
Chloroform J- (all detects)
UJ (all non-detects)
HU104 Dibromofluoromethane 127 (80-119) | All analytes except J+ (all detects) A
Chloroform
HU104 1,2-Dichloroethane-d4 119 (81-119) | Chloroform J+ (all detects) A

VIIl. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.
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XIl. Target Analyte and Tentatively Identified Compound Quantitation

All target analyte and tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

Sample Analyte Flag AorP

HU100 All laboratory calibrated analytes J (all detects) A
HU099 reported as TICs

HU098 All TICs NJ (all detects) A
HU097
HU102
HU101
HU104
HU103

Raw data were not reviewed for Stage 2B validation.
XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to ICV %D, continuing calibration %D, surrogate %R, and TIC quantitation, data
were qualified as estimated in eight samples.

Due to trip blank contamination, data were qualified as estimated in three samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Data Qualification Summary - SDG 580-111868-1

Sample Analyte Flag AorP Reason (Code)

HUO098 Chloromethane UJ (all non-detects) A Initial calibration
HU097 verification (%D) (c)
HU100
HU099
HU102
HU101
HU104
HU103
HUQ98 Methyl isobutyl ketone UJ (all non-detects) A Continuing calibration
HU097 (%D) (c)
HU102
HU101
HU104
HU103
HU097 All analytes J+ (all detects) P Surrogates (%R) (s)
HU102 All analytes except J+ (all detects) A Surrogates (%R) (s)

Chloromethane

Chloroform
HU102 Chloromethane J- (all detects) A Surrogates (%R) (s)

UJ (all non-detects)
Chloroform J- (all detects)
UJ (all non-detects)
HU104 All analytes J+ (all detects) A Surrogates (%R) (s)
HU100 All laboratory calibrated analytes J (all detects) A Tentatively Identified
HUO099 reported as TICs Compounds (TIC)
quantitation (v)

HU098 Al TICs NJ (all detects) A Tentatively Identified
HU097 Compounds (TIC)
HU102 quantitation (v)
HU101
HU104
HU103

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Laboratory Blank Data Qualification Summary - SDG 580-111868-1

No Sample Data Qualified in this SDG
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Volatiles - Field Blank Data Qualification Summary - SDG 580-111868-1

Modified Final
Sample Analyte Concentration AorP Code
HU098 Ethylbenzene 0.080J+ ug/L A t
HU100 Ethylbenzene 0.16J+ ug/L A t
HU104 Ethylbenzene 0.082J+ ug/L A t

10
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LDC #:_54234D1a

VALIDATION COMPLETENESS WORKSHEET

SDG #;_580-111868-1

Stage 2B

Laboratory; Eurofins, Tacoma, WA

METHOD: GC/MS Volatiles (EPA SW-846 Method 8260D)

+~ T\

Date: él”[”}/
Page:_{ of _[

Reviewer: 7
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area _Comments_
l. Sample receipt/Technical holding times A /A,
li. | GC/MS Instrument performance check A N
.| initial calibration/ICV AN |[° ! 2 PO £\, (¥ \n £ )
IV. | Continuing calibration M\.{QA;-\, '1VJ ' W & w LQ-U
V. | Laboratory Blanks 0 Sw o*
VI. | Field blanks o) =24 b, ¥
VIi. | Surrogate spikes ‘)VJ
Viil. | Matrix spike/Matrix spike duplicates N >
IX. | Laboratory control samples JaN Laa |Y
X. | Field duplicates U
Xl. | Internal standards A
Xil._| Target analyte quantitation /’hc Cw
XIl. | Target analyte identification N
XIV. | System performance N
XV. | Overall assessment of data E
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate : TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank :
Client ID Lab ID Matrix Date
1+')_ HUo98 580-111868-1 Water 03/24/22
2T Y Huog7 % 580-111868-2 Water 03/24/22
3’Yl 1] Hu100 - 580-111868-3 Water 03/24/22
4+ ! HU0S9 T@ 580-111868-4 Water 03/24/22
5 2 HL?&IJZ“"r ! ‘: 580-111868-5 Water 03/24/22
6 2| HU101 19 580-111868-6 Water 03/24/22
77 HU1.-(‘)4= b s 580-111868-7 Water 03/24/22
1| Hu103 ‘ BRY) 580-111868-8 Water 03/24/22
E%%’ v 1) V_
Notes: = 4( \,
FliMp GBY - 2¥ SOl
L - 3% ]
% ~ 4 us1Y
J - 35 )
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METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane AA. Tetrachloroethene AAA, 1,3,5-Trimethylbe-nzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene

B. Bromomethane BB. 1,1,2,2-Tetrachloroethane BBB. 4-Chlorotoluene BBBB. tert-Amyl methyl ether B1. Hexane

C. Vinyl choride CC. Toluene CCC. tert-Butylbenzene CCCC. 1-Chlorohexane C1. Heptane

D. Chioroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. Isopropyl alcohol D1. Propylene

E. Methylene chloride EE. Ethylbenzene EEE. sec-Butylbenzene EEEE. Acetonitrile E1. Freon 11

F. Acetone FF. Styrene FFF. 1,3-Dichiorobenzene FFFF. Acrolein F1. Freon 12

G. Carbon disulfide GG. Xylenes, total GGG. p-Isopropyitoluene GGGG. Acrylonitrile G1. Freon 113

H. 1,1-Dichloroethene HH. Vinyl acetate HHH. 1,4-Dichlorobenzene HHHH. 1,4-Dioxane H1. Freon 114

I. 1,1-Dichloroethane Il. 2-Chloroethylvinyl ether lil. n-Butylbenzene 1. Isobutyi alcohol 1. 2-Nitropropane

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichlorobenzene JJU. Methacrylonitrile J1. Dimethyl disulfide

K. Chioroform KK. Trichlorofluoromethane KKK. 1,2,4-Trichiorobenzene KKKK. Propionitrile K1. 2,3-Dimethyt pentane
L. 1,2-Dichloroethane LL. Methyl-tert-butyl ether LLL. Hexachlorobutadiene LLLL. Ethylether L1. 2,4-Dimethyl pentane
M. 2-Butanone MM. 1,2-Dibromo-3-chloropropane MMM. Naphthalene MMMM. Benzy! chloride M1. 3,3-Dimethyl pentane
N. 1,1,1-Trichloroethane NN. Methyl ethyl ketone NNN. 1,2,3-Trichlorobenzene NNNN. lodomethane N1. 2-Methyipentane

0. Carbon tetrachloride 00. 2,2-Dichloropropane 000. 1,3,5-Trichlorobenzene 0000.1,1-Difluoroethane 01. 3-Methylpentane

P. Bromodichloromethane PP. Bromochloromethane PPP. trans-1,2-Dichioroethene PPPP. Tetrahydrofuran P1. 3-Ethyipentane

Q. 1,2-Dichloropropane QQ. 1,1-Dichloropropene QQQ. cis-1,2-Dichloroethene QQQQ. Methyl acetate Q1. 2,2-Dimethylpentane
R. cis~1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane
S. Trichloroethene SS. 1,3-Dichioropropane 8SS. o-Xylene 888S. Cyclohexane S$1. 2,2,4-Trimethylpentane
T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachioroethane UUU. 1,2-Dichlorotetrafiucroethane UUUU. Aliyl chioride U1. Nonanal

V. Benzene VV. lsopropylbenzene VVV. 4-Ethyltoluene VVVV. Methy! methacrylate V1. 2-Methylnaphthalene
W. trans-1,3-Dichioropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1.1,2,3-Trimethylbenzene
Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 2-Propanol

Z. 2-Hexanone ZZ. 2-Chlorotoluene Z2Z. tert-Butyl aicohol 277Z. Pentachloroethane Z1.
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LDC #_G 4 250 VALIDATION FINDINGS WORKSHEET Page:__]of _7_
Initial Calibration Verification Reviewer:  FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 O )

ase see qualifications b. low for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Was an initial calibration verification standard analyzed after each ICAL for each instrument? c
Y (N/ N/A Were all %D within the validation criteria of <20 %D? ( ->
1 Finding %D
# Date Stahdard ID Compound (Limit: <20.0%/30%) Associated Samples Qualifications
202 | \eN- Aoy N 2.7 A A dx /[VI-\/A N
1b2 '! '

ICVvoa.wpd




LDC #: Q‘_-l’l.b'-l-p'w VALIDATION FINDINGS WORKSHEET Page:_’of”_
Continuing Calibration Reviewer:_ FT

METHOD: GC/MS VOA (EPA SW 846 Method 8260 O )

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?

Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?
Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ? (¢
' Finding %D Finding RRF
# Date Standard ID Compound (Limit: <20.0%) [ (Limit: >0.05) Associated Samples Qualifications
44> | col-Tacoyd | % a1 ¥ 1,2, G -V¥, Aok juya NP
1) SO Mps GBO -l 1] | !

S N\t-\%%l iso\ow{-‘gﬁ\ clowe
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Loc#_gik 224 Dla VALIDATION FINDINGS WORKSHEET page: lot |

METHOD: GC/MS VOA (EPA SW 846 Method 8260 )

laase see qualifications below for all questions answéred "N". Not applicable questions are identified as "N/A", @ )
N/A Were all surrogate %R within QC limits?
N N/A

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside

of criteria?
2 DcE |22~ (A1 0] 'l J¢ (NO+ Det)
: ( )
5 oce 20 (G- | VAL A owl Al et A g [N
DEM 120 (1|9 ) ) U '
( ) A
5 BE D {2 (S [V /A aued K K «mha T’&DQ&)
( | V )
7 DEMW 127 (0-119 )|\ *dw/A \uJ ol exupt K (D P
( )
7 pCeE e (%1-NQ [ I MB/A  aqual Konly, (Pt
( ) v S 7
{ )
( )
( )
( )
( )
( )
( )

SMC1 (TOL) = Toluene-d8

SMC2 (BFB) = Bromofluorabenzene
SMC3 (DCE) = 1,2-Dichloroethane-d4
SMC4 (DFM) = Dibromofluoromethane

SUR.wpd



LDC #_ 54224 Pla VALIDATION FINDINGS WORKSHEET

Page:_1of ]
Blanks

Reviewer:_ FT
METHOD: GC/MS VOA (EPA SW 846 Method 8260 l? )

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". .b
N_N/A Was a method blank associated with every sample in this SDG? (

N N/A Was a method blank analyzed at least once every 12 hours for each matrix and concentration?
Y/N N/A Woas there cont mirT

tion in the method blanks? If yes, please see the qualifications below.
lank analysis date: 2%\ %2~
Conc. units:

,g%!] Associated Samples: %5 l g (~ Dj
Compound II Blank ID

Sample ldentification

e 590~ BB5dIl

T ,200 (_p,.tH)";)
EEE 0114 (3.21)
@by 0.29¥ (133»)
n 0.%29% (BJ’(A)

Blank analysis date:
Conc. units: Associated Samples:

Compound “ Blank ID

Sampile Identification

All results were qualified using the criteria stated below except those circled.

Note: Common contaminants such as Methylene chloride, Acetone, 2-Butanone, Carbon disulfide and TICs that were detected in samples within ten times the associated method blank concentration were
qualified as not detected, "U". Other contaminants within five times the method blank concentration were also qualified as not detected, "U".
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VALIDATION FINDINGS WORKSHEET Page:__of___

LDC #:

Field Blanks Reviewer: FT
METHOD: GC/MS VOA (EPA SW 846 Method 8260 )
Y N N/A Were field blanks identified in this SDG? ( ,t >

Sampling date:
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: > Associated Samples:

Y N NA Weye target compounds detected in the figld blanks?
Blank units: M%El‘/ sociated sample units:__«
> |2 IV)/ )

Blank ID Sample Identification
12 ) ,
€ 0.090 0.080/) T
/

A
v

Blank units: “%:lV sociated sample units: u%: &
Sampling date! » !‘2 '_-]J”V
Field Blank / Rinsate / Trip Blank / Other: l 2 Associated Samples: ko)

Field blank type: (circle one

Blank ID Sample Identification
[ 5
0.079 0b/ Y

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:
Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not

detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".
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Loc#_ 54224 P|ar VALIDATION FINDINGS WORKSHEET Page:_ of___

Field Blanks Reviewer: FT
QE%HOD: GC/MS VOA (EPA SW 846 Method 8260 )
Y M NA Were field blanks identified in this SDG? (t
Y AN N/A Were target compounds detected in the field blanks?
Blank units: vx%\\/ Associated sample units: V%h’
Sampling date: v’

Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: T Q Associated Samples: : Z
pound I Blank ID Sample Identification

| il d 1
e
BE 00 p.ot2/ \t
t 14 -
Blank units: Associated sample units:
Sampling date:
Field blank type: (circle one) Field Blank / Rinsate / Trip Blank / Other: Associated Samples:
Blank 1D Sample ldentification
)

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U".
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Loc #_\P34pla VALIDATION FINDINGS WORKSHEET Page: (of/

Target Analyte and TIC Reviewer: A\\_
METHOD: GC/MS VOA (EPA SW 846 Method 8260D)
# Date Sample ID Analyte Finding Qualifications
%,‘, L All laboratory caiibrated analytes reported as Jdets/A (v)

tentatively identified compounds (TIC)

{‘ 7, g‘"g All tentatively identified compounds (TIC) NJdets/A (v)
' |

COMQUA TIC



LDC Report# 54234D2a_RV1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 14, 2022

Parameters: Semivolatiles

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111868-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU098 580-111868-1 Water 03/24/22
HU100 580-111868-3 Water 03/24/22
HU102 580-111868-5 Water 03/24/22
HU104 580-111868-7 Water 03/24/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Semivolatile Organic Compounds (SVOCs) and Tentatively Identified Compounds
(TICs) by Environmental Protection Agency (EPA) SW 846 Method 8270E

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected). The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o} Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

Vv Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

ll. GC/MS Instrument Performance Check

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals.
All ion abundance requirements were met.

lil. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, the percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.

The percent differences (%D) were less than or equal to 20.0% for all analytes with the
following exceptions:

Associated
Date Analyte %D Samples Flag AorP

04/04/22 2,3,4,6-Tetrachlorophenol 39.9 All samples in SDG 580-111868-1 | UJ (all non-detects) A

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.
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V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks
No field blanks were identified in this SDG.
VII. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates
The laboratory has indicated that there were no matrix spike (MS) and matrix spike

duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples
Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)

were analyzed as required by the method. Percent recoveries (%R) were within QC
limits with the following exceptions:

LCSID LCS LCSD
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag A orP
LCS/LCSD 580-385811 | Hexachlorobenzene 43 (53-125) 44 (53-125) UJ (all non-detects) P
(All samples in SDG Hexachlorobutadiene 20 (22-124) 21 (22-124) UJ (all non-detects)

580-111868-1)

Relative percent differences (RPD) were within QC limits with the following exceptions:

LCSID RPD
(Associated Samples) Analyte (Limits) Flag A orP

LCS/LCSD 580-385811 2,4-Dimethylphenol 23 (s20) NA
(All samples in SDG 580-111868-1)

X. Field Duplicates
No field duplicates were identified in this SDG.
XI. Internal Standards

All internal standard areas and retention times were within QC limits.
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XIll. Target Analyte and Tentatively Identified Compound Quantitation

All target analyte and tentatively identified compound (TIC) quantitations met validation
criteria with the following exceptions:

Sample Analyte Flag AorP

All samples in SDG 580-111868-1 | All TICs NJ (all detects) A

Raw data were not reviewed for Stage 2B validation.
Xlll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.
XIV. System Performance

Raw data were not reviewed for Stage 2B validation.
XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to continuing calibration %D, LCS/LCSD %R, and TIC quantitation, data were
qualified as estimated in four samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Data Qualification Summary - SDG 580-111868-1

Sample Analyte Flag A orP Reason (Code)
HU098 2,3,4,6-Tetrachlorophenol UJ (all non-detects) A Continuing calibration (%D)
HU100 (c)
HU102
HU104
HU098 Hexachlorobenzene UJ (all non-detects) P Laboratory control samples
HU100 Hexachlorobutadiene UJ (all non-detects) (%R) ()
HU102
HU104
HU098 All TICs NJ (all detects) A Tentatively Identified
HU100 Compounds (TIC)
HU102 quantitation (v)
HU104

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Laboratory Blank Data Qualification Summary - SDG 580-111868-1

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Semivolatiles - Field Blank Data Qualification Summary - SDG 580-111868-1

No Sample Data Qualified in this SDG
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LDC
SDG

#._54234D2a VALIDATION COMPLETENESS WORKSHEET

#:_580-111868-1

Laboratory: Eurofins, Tacoma, WA

Stage 2B

METHOD: GC/MS Semivolatiles (EPA SW-846 Method 8270E)

+ TV\C

Date: L!')“' ‘1/2/
Page:_] of _[_

Reviewer:
2nd Reviewer:

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments
[ Sample receipt/Technical holding times A / A ‘
Il. | GC/MS Instrument performance check A N
.| initial calibration/ICV AA T O £ € 1 > e £ W
IV. | Continuing calibration MW SVJ ‘ CWN £ 20 ] (O
V. Laboratory Blanks O _A !
V1. | Field blanks N
VIl. | Surrogate spikes ‘2\}\)
VIIl. | Matrix spike/Matrix spike duplicates “ QD
IX. | Laboratory control samples SN Les |V
X. Field duplicates N
XI. | Internal standards l\
Xll. | Target analyte quantitation ,ﬁm &/
Xill._| Target analyte identification N
XIV. { System performance N
XV. | Overall assessment of data /\
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HU098 580-111868-1 Water 03/24/22
é HU100 580-111868-3 Water 03/24/22
-g HU102 580-111868-5 Water 03/24/22
I HU104 580-111868-7 Water 03/24/22
5
6
7
8
19
Notes:
~ np 90~ 5%\
LAAECOM\Red Hil\54234D2aW .wpd 1



METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

CC. Dimethyiphthalate

EEE. Bis(2-ethylhexyl)phthalate

GGGG. C30-Hopane

1. Methyl methanesulfonate

B. Bis (2-chloroethyl) ether

DD. Acenaphthylene

FFF. Di-n-octylphthalate

HHHH. 1-Methylphenanthrene

J1. Ethyl methanesulfonate

C. 2-Chlorophenot

EE. 2,6-Dinitratoluene

GGG. Benzo(b)fluoranthene

111l 1,4-Dioxane

K1. 0,0',0"-Triethylphosphorothioate

1|D. 1,3-Dichlorobenzene

FF. 3-Nitroanifine

HHH. Benzo(k)fluoranthene

JJJJ. Acetophenone

L1. n-Phenylene diamine

E. 1,4-Dichlorobenzene

GG. Acenaphthene

Wl. Benzo(a)pyrene

KKKK. Atrazine

M1. 1,4-Naphthoquinone

F. 1,2-Dichlorobenzene

HH. 2,4-Dinitrophenol

JJJ. Indeno(1,2,3-cd)pyrene

LLLL. Benzaldehyde

N1. N-Nitro-o-toluidine

G. 2-Methylphenol

I\, 4-Nitrophenol

KKK. Dibenz(a, h)anthracene

MMMM. Caprolactam

01. 1,3,5-Trinitrobenzene

H. 2,2"-Oxybis(1-chloropropane)

JJ. Dibenzofuran

LLL. Benzo(g,h,i)perylene

NNNN. 2,6-Dichiorophenol

P1. Pentachlorobenzene

1. 4-Methyiphenol

KK. 2,4-Dinitrotoluene

MMM. Bis(2-Chiloroisopropyl)ether

0000. 1,2-Diphenylhydrazine

Q1. 4-Aminobiphenyl

J. N-Nitroso-di-n-propylamine

LL. Diethylphthalate

NNN. Aniline

PPPP. 3-Methylphenol

R1. 2-Naphthylamine

K. Hexachloroethane

MM. 4-Chlorophenyl-phenyl ether

000. N-Nitrosodimethylamine

QQQQ. 384-Methylphenol

$1. Triphenylene

L. Nitrobenzene

NN. Fluorene

PPP. Benzoic Acid

RRRR. 4-Dimethyidibenzothiophene (4MDT)

T1. Octachlorostyrene

M. Isophorone

00. 4-Nitroaniline

QQAQ. Benzyl alcohol

S§SSS. 2/3-Dimethyldibenzothiophene (4MDT)

U1. Famphur

N. 2-Nitrophenol

PP. 4,6-Dinitro-2-methylphenol

RRR. Pyridine

TTTT. 1-Methyldibenzothiophene (1MDT)

V1. 1,4-phenylenediamine

O. 2,4-Dimethyiphenol

QQ. N-Nitrosodiphenylamine

88S. Benzidine

UUUU.. 2,3,4,6-Tetrachlorophenol

W1. Methapyrilene

P. Bis(2-chloroethoxy)methane

RR. 4-Bromophenyl-phenylether

TTT. 1-Methylnaphthalene

VVVV. 1,2,4,5-Tetrachlorobenzene

X1. Pentachloroethane

Q. 2,4-Dichlorophenol SS. Hexachiorobenzene UUU.Benzo(b)thiophene WWWW.. 2-Picoline Y1. 3,3-Dimethylbenzidine
R. 1,2,4-Trichlorobenzene TT. Pentachiorophenol VVV.Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. o-Toluidine
S. Naphthalene UU. Phenanthrene WWW Benzo(e)pyrene YYYY, a,a-Dimethylphenethylamine A2. 1-Naphthylamine

T. 4-Chloroaniline

VV. Anthracene

XXX. 2,6-Dimethyinaphthalene

ZZZZ. Hexachloropropene

B2. 4-Aminobipheny!

U. Hexachlorobutadiene

WW. Carbazole

YYY. 2,3,5-Trimethyinaphthalene

A1. N-Nitrosodiethylamine

C2. 4-Nitroquinoline-1-oxide

V. 4-Chloro-3-methylphenol

XX. Di-n-butylphthalate

ZZZ. Perylene

B1. N-Nitrosodi-n-butylamine

D2. Hexachloropene

'W. 2-Methylnaphthalene

YY. Fluoranthene

AAAA. Dibenzothiophene

C1. N-Nitrosomethylethylamine

E2. Bis (2-chloro-1-methylethyl) ether

X. Hexachlorocyclopentadiene

ZZ. Pyrene

BBBB. Benzo(a)fluoranthene

D1. N-Nitrosomorpholine

F2. Bifenthrin

Y. 2,4,6-Trichlorophenol

AAA. Butylbenzylphthalate

CCCC. Benzo(b)fluorene

E1. N-Nitrosopyrrolidine

G2. Cyfluthrin

Z. 2,4,5-Trichlorophenol

BBB. 3,3"-Dichlorobenzidine

DDDD. cis/trans-Decalin

F1. Phenacetin

H2. Cypermethrin

AA. 2-Chioronaphthalene

CCC. Benzo(a)anthracene

EEEE. 1,1-Biphenyl

G1. 2-Acetylaminofluorene

12. Permethrin (cis/trans)

JiBB. 2-Nitroanlline

DDD. Chrysene

FFFF. Retene

H1. Pronamide

-J2. 5-Nitro-o-toluidine

Compound List.wpd




LDC#__ 642 Hu D20

<\ on

METHOD: GC/MS ¥6A (EPA SW 846 Method-8280

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

}) §270€

Y NIN/A Were all %D and RRFs within the validation criteria of <20 %D and >0.05 RRF ?

N N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?

[ze\ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Y NAN/A Were percent differences (%D) and relative response factors (RRF) within method criteria for all CCC's and SPCC's ?

Page: of
Reviewer: FT

()

Finding %D Finding RRF J
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications
tjgh2 | eed P 9.9 Al 34 [ui/A (w0
1899

x 2.2 4L - Tekaenko

r“o?»\owoj

CONCAL.wpd




LbDc# 9 &2 ")492&/ VALIDATION FINDINGS WORKSHEET Page:
Surrogate Recovery Reviewer:

METHOD: GC/MS BNA (EPA SW 846 Method 8270 C )
Please see qualification below for all questions answered "N". Not applicable questions are identified as "N/A".

Were percent recoveries (%R) for surrogates within QC limits?

If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R?
If any %R was less than 10 percent, was a reanalysis performed to confirm %R?

]

ot
T

# Sample ID Surrogate %R {Limits) Qualifications
MB 590~ 295 <\ TP 10 (42~ | W guad
( )
( ) '
{ )
( )
( )
{ )
( )
( )
( )
( )
( )
{ )
( )
( )
( )
( )
{ )
{ )
( )
{ )
( )
( )
( )
( )
( )
(NBZ) = Nitrobenzene - d5 (2FP) = 2-Fluorophenol
(FBP) = 2-Fluorobiphenyl (TBP) = 2,4,6 ~Tribromophenol

(TPH) = Terpheny! - d14 (2CP) = 2-Chlorophenol - d4




Lbc#__ 54274 Do

METHOD: GC/MS BNA (Method & )

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (LCS)

@ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".

N_N/A Was a LCS required?
Y N N/A Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC fimits?

Page: ___'of

/

Reviewer:  FT

W

# LCS/LCSD ID Compound %R I(-lgﬁﬁts) %RL((I;.isrgits) _ RPD (Limits) Associated Samples Qualifications
Les |0 55 4 ©5-129 84 ($3-12§ ( Al Y | 3-wd
590-28 58 U 20 2z-pd | 2| (22-124 ( D !
& (ol a» (20 ( W) | Yk [P
( 7 'y
(
(
(
(
(

I~ |l~fi~}~]~]~f~HF I~~~ |~|~}|~|~1~M~|~ |~ |~ ]~
b [~ |~ |~ |~~~} |~ ||~~~ |~ |~ - |— [~

I~~~ t{t~]~]l~|~F+ I~~~ |~l~]~|~|~ i~~~ |~ |~
b~ |~~~ |-~ =] |l |- e |- | |-

I~~~ |~~~ |~ K1~~~ [~~~ |~|~ ]|~

I~ |~ [~ [~ 1= -~ e =] e |-

LCSLCSD.wpd



LDC #: 54234 2o VALIDATION FINDINGS WORKSHEET Page: _1_ of_1

Target Analyte Quantitation Reviewer: FT
METHOD: GCMS SVOA EPA SW 846 Method 8270 &
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". V)
YN N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound?

Y/N N/A Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation?

TIC compounds
# Date Sample ID Qualifications

All All Tentatively Identified NJ/A
Compounds results (TICs)

Comments: _See sample calculation verification worksheet for recalculations

COMQUA TIC For aecom Qily 8270.wpd



LDC Report# 54234D2b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July §, 2022

Parameters: Polynuclear Aromatic Hydrocarbons

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111868-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU098 580-111868-1 Water | 03/24/22
HU100 580-111868-3 Water | 03/24/22
HU102 580-111868-5 Water | 03/24/22
HU104 580-111868-7 Water | 03/24/22

VALOGINVAECOM\RED HILL\54234D2B_AE3.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by
GC/MS (May 2020). Where specific guidance was not available, the data has been
evaluated in a conservative manner consistent with industry standards using
professional experience.

The analyses were performed by the following method:

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA)
SW 846 Method 8270E in Selected lon Monitoring (SIM) mode

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.

VALOGIN\AECOM\RED HILL\64234D2B_AE3.DOC



Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r2, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technically

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

[ Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

o Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

s Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

% Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition and cooler temperatures upon receipt met
validation criteria.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

Instrument performance check was performed at the required frequency.
All ion abundance requirements were met.

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

For analytes where average relative response factors (RRFs) were utilized, percent
relative standard deviations (%RSD) were less than or equal to 15.0%.

In the case where the laboratory used a calibration curve to evaluate the analytes, all
coefficients of determination (r?) were greater than or equal to 0.990.

Average relative response factors (RRF) for all analytes were within validation criteria.

The percent differences (%D) of the initial calibration verification (ICV) standard were
less than or equal to 20.0% for all analytes.

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
The percent differences (%D) were less than or equal to 20.0% for all analytes.

The percent differences (%D) of the ending continuing calibration verifications (CCVs)
were less than or equal to 50.0% for all analytes.

All of the continuing calibration relative response factors (RRF) were within validation
criteria.

V. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks.

VI. Field Blanks

No field blanks were identified in this SDG.
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VIIl. Surrogates

Surrogates were added to all samples as required by the method. All surrogate
recoveries (%R) were within QC limits.

VIII. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.

XIll. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

XIll. Target Analyte Identification

Raw data were not reviewed for Stage 2B validation.

XIV. System Performance

Raw data were not reviewed for Stage 2B validation.

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 580-
111868-1
No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification
Summary - SDG 580-111868-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -

SDG 580-111868-1

No Sample Data Qualified in this SDG
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LDC #:_ 54234D2b VALIDATION COMPLETENESS WORKSHEET Date: /2 14
SDG #:__580-111868-1 Stage 2B Page: l'of !
Laboratory: Eurofins, Tacoma, WA Reviewer:

2nd Reviewer: E

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW-846 Method 8270E-SIM)

b

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area _Comments
l. Sample receipt/Technical holding times / /\
Il. | GC/MS Instrument performance check A s
.| initial calibration/ICV ‘ NS K ( >~ oV 2 W
IV. | Continuing calibration Wf A CeN = ZOJ )
V. Laboratory Blanks A
VI. | Field blanks N
VII._| Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates N 00
IX. | Laboratory control samples A- 123 "ﬂ
X. Field duplicates N
XI. | Internal standards __/>~
Xll. | Target analyte quantitation N
Xlll._| Target analyte identification N
XIV. | System performance N
XV. | Overall assessment of data /A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix : Date
1~ | HU098 580-111868-1 Water 03/24/22
2~ | HU100 580-111868-3 Water 03/24/22
3~ |Hu102 580-111868-5 Water 03/24/22
I | HU104 580-111868-7 Water 03/24/22
s ;
6
7
8
L9
Notes:
W& S80-%pG 9| !
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LDC Report# 54234D4b

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: July 21, 2022

Parameters: Metals

Validation Level: Stage 2B

Laboratory: Eurofins, Tacoma, WA

Sample Delivery Group (SDG): 580-111868-1

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO098 | 580-111868-1 Water 03/24/22
HU100 , 580-111868-3 Water 03/24/22
HU102 580-111868-5 Water 03/24/22
HU104 580-111868-7 Water 03/24/22
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Final Site Assessment Work Plan, Red Hill Oily Waste Disposal
Facility, Pearl Harbor HI FISC Site 22, Joint Base Pearl Harbor-Hickam, Oahu, Hawaii
(February 2021), the U.S. Department of Defense (DoD) Quality Systems Manual
(QSM) for Environmental Laboratories, Version 5.3 (2019), the DoD General Validation
Guidelines (November 2019), and the U.S. Department of Defense (DoD) Data
Validation Guidelines Module 2: Data Validation Procedure for Metals by ICP-OES (May
2020). Where specific guidance was not available, the data has been evaluated in a
conservative manner consistent with industry standards using professional experience.

The analyses were performed by the following method:

Calcium, Magnesium, Manganese, Potassium, and Sodium by Environmental
Protection Agency (EPA) SW 846 Method 6010D

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.
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The following are definitions of the data qualifiers utilized during data validation:

J+

uJ

NA

(Estimated, High Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying high
bias, due to non-conformances discovered during data validation.

(Estimated, Low Bias): The analyte was analyzed for and positively identified by
the laboratory; however the reported concentration is estimated, displaying low
bias, due to non-conformances discovered during data validation.

(Estimated, Bias Indeterminate): The analyte was analyzed for and positively
identified by the laboratory; however the reported concentration is estimated due
to non-conformances discovered during data validation. Bias is indeterminate.

(Non-detected): The analyte was analyzed for and positively identified by the
laboratory; however the analyte should be considered non-detected due to the
presence of contaminants detected in the associated blank(s).

(Non-detected estimated): The analyte was not detected and the associated
numerical value is approximate.

(Exclusion of data recommended): The sample results (including non-detects)
were affected by serious deficiencies in the ability to analyze the sample and to
meet published method and project quality control criteria. The presence or
absence of the analyte cannot be substantiated by the data provided. Exclusion
of the data is recommended.

(Not Applicable): The non-conformance discovered during data validation
demonstrates a high bias, while the affected analyte in the associated sample(s)
was reported as not detected by the laboratory and did not warrant the
qualification of the data.

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag
is due to a laboratory deviation from a specified protocol or is of technical advisory
nature.
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Qualification Code Reference

a ICP Serial Dilution %D was not within control limits.

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, r?, %D or %R was noncompliant.

d The analysis with this flag should not be used because another more technlcally

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

f Presumed contamination from FB or ER.
g ICP ICS results were unsatisfactory.
h Holding times were exceeded.

i Internal standard performance was unsatisfactory.

k Estimated Maximum Possible Concentration (HRGC/HRMS only)
I LCS/LCSD %R was not within control limits.

m Result exceeded the calibration range.

0 Cooler temperature or temperature blank was noncompliant and/or sample
custody problems.

p RPD between two columns was high (GC only).

q MS/MSD recovery was not within control limits.

] Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

v Unusual problems found with the data not defined elsewhere. Description of the

problem can be found in the validation report.
w LCS/LCSD RPD was high.

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

Il. Instrument Calibration

Initial and continuing calibrations were performed as required by the method.

The initial calibration verification (ICV) and continuing calibration verification (CCV)
standards were within QC limits.

lll. ICP Interference Check Sample Analysis

The frequency of interference check sample (ICS) analysis was met. All criteria were
within QC limits.

IV. Laboratory Blanks

Laboratory blanks were analyzed as required by the method. No contaminants were
found in the laboratory blanks with the following exceptions:

Maximum Associated
Blank ID Analyte Concentration Samples
PB (prep blank) Magnesium 69.9 ug/L All samples in SDG 580-111838-1
Manganese 2.40 ug/L
ICB/CCB Calcium 0.0877 mg/L All samples in SDG 580-111838-1
Magnesium 0.149 mg/L
Manganese 0.00540 mg/L
ICB/CCB Potassium 0.303 mg/l. HU100
Sodium 0.323 mg/L HU102
HU104
ICB/CCB Potassium 0.262 mg/L HU098
Sodium 0.303 mg/L

Data qualification by the laboratory blanks was based on the maximum contaminant
concentration in the laboratory blanks in the analysis of each analyte. The sample
concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated laboratory blanks with

the following exceptions:

Reported Modified Final
Sample Analyte Concentration Concentration
HU098 Manganese 19 ug/L 19J+ ug/lL.

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54234D4B_AE3.DOC



Reported Modified Final
Sample Analyte Concentration Concentration
HU102 Manganese 3.8 ug/L 6.8U ug/L
HU104 Manganese 6.2 ug/L 6.8U ug/L
V. Field Blanks

No field blanks were identified in this SDG.

VI. Matrix Spike/Matrix Spike Duplicates

The laboratory has indicated that there were no matrix spike (MS) and matrix spike
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

VII. Duplicate Sample Analysis

The laboratory has indicated that there were no duplicate (DUP) analyses specified for
the samples in this SDG, and therefore duplicate analyses were not performed for this
SDG.

VIII. Serial Dilution

Serial dilution was not performed for this SDG.

IX. Laboratory Control Samples

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD)
were analyzed as required by the method. Percent recoveries (%R) were within QC
limits. Relative percent differences (RPD) were within QC limits.

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

Xll. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.

Due to laboratory blank contamination, data were qualified as estimated or not detected
in three samples.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176

Metals - Data Qualification Summary - SDG 580-111868-1

Metals - Laboratory Blank Data Qualification Summary - SDG 580-111868-1

No Sample Data Qualified in this SDG
Red Hill Oily Waste Disposal Facility, CTO 18F0176

Modified Final
Sample Analyte Concentration AorP Code
HU098 Manganese 19J+ ug/L A b
HU102 Manganese 6.8U ug/L A b
HU104 Manganese 6.8U ug/L A b

Red Hill Oily Waste Disposal Facility, CTO 18F0176

Metals - Field Blank Data Qualification Summary - SDG 580-111868-1

No Sample Data Qualified in this SDG
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LDC #:__54234D4b VALIDATION COMPLETENESS WORKSHEET Date: 7[ Mll&

SDG #:__580-111868-1 Stage 2B Page:_| of !
Laboratory: Eurofins, Tacoma, WA Reviewer:_.
2nd Reviewer:__ pg—~

METHOD: Metals (EPA SW-846 Method 6010D)

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached
validation findings worksheets.

Validation Area Comments

I Sample receipt/Technical holding times

11, Instrument Calibration

lll. | ICP Interference Check Sample (ICS) Analysis

IV. | Laboratory Blanks

V. Field Blanks

VI. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

VIII. | Serial Dilution

LeSJLCSD

IX. | Laboratory control samples

X. Field Duplicates

Xl. | Target Analyte Quantitation

e PR T

L_ X111 Overall Assessment of Data
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HU098 580-111868-1 Water 03/24/22
2 HU100 580-111868-3 Water 03/24/22
3 HU102 580-111868-5 Water 03/24/22
4 HU104 580-111868-7 Water : 03/24/22
5
6
7
8
9
10
11
12
13
14
15
Notes:
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LDC #.S QZ&QLPlLb

VALIDATION FINDINGS WORKSHEET Page:_|[ of ]
Sample Specific Element Reference Reviewer:

All circled elements are applicable to each sample.

Sample ID

Matrix

Target Analyte List (TAL)

EY

w

Al, Sb, As, Ba, Be, Cd,@ Cr, Co, Cu, Fe, Pb@_@_H&Ni{I-()Se, Ag,@ TI,V, Zn, Mo, B, Sn, Ti,
g A4 \—g

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Tij,

Al, Sb, As, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Ni, K, Se, Ag, Na, Tl, V, Zn, Mo, B, Sn, Ti,

Al, Sb, As, Ba, B