LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
D
AECOM October 6, 2022
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 fractions listed below. These SDGs were received on June 21, 2022. Attachment 1
is a summary of the samples that were reviewed for the analysis.

LDC Project # 54717:

SDG # Fraction

22C261,22C287,22C288,22C308,  Wet Chemistry, Total Petroleum Hydrocarbons as Extractables
22C309,22C311,22C312,22C313,

22C334,22C335, 22C336, 22C337,

22C352,22C355

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)

° DoD General Validation Guidelines (November 2019)

o U.S. Department of Defense (DoD) Data Validation Guidelines Module 4: Data Validation Procedure for Organic

Analysis by GC (March 2021)

o EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update 1A, August
1993; update 11, September 1994; update 1IB, January 1995; update III, December 1996; update I1IA, April 1998;
IIB, 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,

i s

Stella Cuenco
Operations Manager/Senior Chemist
scuenco(@lab-data.com
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1,757 pages-ADV Attachment 1

90/10 2B/4 EDD LDC# 54717 (AECOM - Honolulu, HI / Red Hill Oily Waste, CTO 18F0176)

3) SGCU | Fell Si | Diss. Si
DATE | DATE | TPH-E | TPH-E | (3500 | (4500- | (4500-
LDC SDG# REC'D | DUE | (8015C) | (8015C) | -FEB) | SI02C) | SI02C)

Matrix: Water/Soil WS [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
A 22C261 06/21/22|07/13/22| 1 | o [ - | - [1[o |1 ]o[1]o0
B 22c287  |06/21/22]07/13/22| 1 |0 | - | - [1 o |1 [0 ]1]o0
c 22C288  |06/21/22(07/13/22] 1 |0 | - | - [1 o |1 [o]1]o0
D 22C308  |06/21/22]07/13/22| 1 |0 | - | - [1 o |1 [o]1]o0
E 22C309  |06/21/22(07/13/22] 1 |0 | - | - [1 o |1 [o]1]o0
F 22C311 06/21/22|07/13/22| 2 | o [ - | - [1 o |1 ]o[1]o0
G 22¢312  |06/21/22(07/13/22] 1 |0 | - | - [1 o |1 [o]1]o0
H 22C313  |06/21/22]07/13/22| 1 |0 |1 ] o [1 o |1 [0o]1]o0
| 22C334  |06/21/22]07/13/22] 1 |0 | - | - [1 o |1 [o]1]o0
J 22C335  |06/21/22]07/13/22| 1 |0 | - | - [1 o |1 [o]1]o0
K 22C336  |06/21/22(07/13/22] 1 |0 | - | - [1 o |1 [o]1]o0
L 22¢337  |06/21/22(07/13/22] 1 [0 |1 o [1 o |1 [o]1]o0
M 22C352  |06/21/22(07/13/22] 1 {0 |1 o [1 o |1 [o]1]o0
N 22C355  |06/21/22(07/13/22| 1 [ o | - | - [ - | - |- |- |-[-

Total T/SC 1503 [o|13]of13|]o[13[o]Jofo|o]Jofo|]o]Jofo]JoJo|o]Jofo|o]ofo]o

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS/MSD, and DUPsV:\LOGIN\AECOM\Red HilN\54717ST-18F0176_0Oily_EMAX.wpd




LDC Report# 54717A6

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
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C261

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU084 22C261-01 Water 03/21/22
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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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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)
[ 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.

. 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. 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

The results for the dissolved sample analysis were greater than the total sample analysis
as follows:
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Concentration (mg/L)

Sample Total Silica Dissolved Silica

HU084 61.1 79.6

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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C261

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C261

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C261

No Sample Data Qualified in this SDG
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LDC #.__54717A6 VALIDATION COMPLETENESS WORKSHEET Date:
SDG #:_22C261 Stage 2B ' Page:_ ! of E

Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:

2nd Reviewer: %

METHOD: (Analyte)_Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI02 C)

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 JI

a
ES

I Sample receipt/Technical holding times

1 Initial calibration

). Calibration verification

IV | Laboratory Blanks

\" Field blanks

From De# 220987 (40092 US/MSD)
(HU0qz DUP)
LCS | LCSD

V1. | Matrix Spike/Matrix Spike Duplicates

VIi. | Duplicate sample analysis

VIIl. | Laboratory control samples

e AN agan s

IX. | Field duplicates

z

X. | Target Analyte Quantitation

in

Xl. | 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 22C261-01 Water 03/21/22
2

3

4

5

6

7

8

9

10

11

12

13

14

15

Notes:
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LDC #: SQ’H };&Q VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Sample Specific Analysis Reference Reviewer,_ 4t

All circled methods are applicable to each sample.

Sample ID Parameter
| pH TDS ClI F NO, NO, SO, O-PO, Alk-CN-NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS ClI 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 ClI F NO; NO, SO, O-PO, Ak CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
H 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 Cré6+ CIO,
pH TDS ClI 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,
H TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
H TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,_
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl ‘F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
H TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
H TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
H TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

Comments:
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LDC #: 54717A6

METHOD: Inorganics

VALIDATION FINDINGS WORKSHEETS
Target Analyte Quantitation

Page 1 of 1
Reviewer:

Sample ID

Analyte

Total Result

Dissolved Result

Qualification

Det/ND

Si02

61.1

79.6

Text

Comments:



LDC Report# 54717A8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C261

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU084 22C261-01 Water | 03/21/22
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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 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).
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|. 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.

lll. 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.

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.
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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

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.

XII. Overall Assessment of Data g

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 22C261
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 22C261

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 22C261

No Sample Data Qualified in this SDG
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LDC #:_54717A8a VALIDATION COMPLETENESS WORKSHEET Date: QI N !77/
SDG #:;_22C261 Stage 2B Page:__lof_)_

Laboratory;: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:_ /1~

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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 / 3\ /A
I1.__| Initial calibration/ICV A /A °/o 250 / wy =
i._| continuing calibration , ,M,@‘M A} CwN £ 20
IV. | Laboratory Blanks h A
V. | Field blanks N
VI. I Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates tJ %
VI, | Laboratory control samples A YO-Y| 0
IX. | Field duplicates N
X. Target analyte quantitation N
XI. | Target analyte identification 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
T | Huo84 22C261-01 Water 03/21/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
MBLK W
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LDC Report# 54717B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 26, 2022

Parameters: Wet Chemistry

Validation Level: Stage 4

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C287

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU092 22C287-01 Water 03/22/22
HUQ092MS ' 22C287-01MS Water 03/22/22
HU092MSD 22C287-01MSD Water 03/22/22
HU092DUP 22C287-01DUP 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:

Ferrous Iron by Standard Method 3500-Fe B
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
qguantitation 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.

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.

All technical holding time requirements were met.

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. 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. 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 quantitations were acceptable.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C287

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C287

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C287

No Sample Data Qualified in this SDG
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LDC #.__ 5471786 VALIDATION COMPLETENESS WORKSHEET Date: ﬂli&! /A

SDG #:_22C287 Stage 4 Page: | of |
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:_. '
2nd Reviewer:

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-S102 C)

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 Initial calibration

11l. ] Calibration verification

IV | Laboratory Blanks

\" Field blanks

e P B B P B e

V1. | Matrix Spike/Matrix Spike Duplicates ( 2} 5)
VII. | Duplicate sample analysis 4
VIiI. | Laboratory control samples LCS! UXP
IX. | Field duplicates
X. | Target Analyte Quantitation
L_X1 1 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 worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HU092 : 22C287-01 Water 03/22/22
2 HU092MS 22C287-01MS Water 03/22/22
3 HU092MSD 22C287-01MSD Water 03/22/22
4 HU092DUP 22C287-01DUP Water ' 03/22/22
5
6
7
8
9
10
11
12
13
14
Notes:

L\AECOM\Red Hill\54717B6W.wpd 1



LDC #: SQ«" l7 E/Q VALIDATION FINDINGS CHECKLIST Page 1 of 2
Reviewer: ATL

METHOD: Inorganics

Validation Area [ves INo [NA | Comments
I. Technical holding times .
Were all technical holding times met? | 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?

Were balance checks performed as v
required?
lil. Blanks
Was a method blank associated with every Vv
sample in this SDG?

<l sls

Was there contamination in the method v
blanks?
Was there contamination in the initial and v

continuing calibration blanks?
IV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates

Were MS/MSD recoveries within the QC
limits? (If the sample concentration v
exceeded the spike concentration by a
factor of 4, no action was taken.)
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 v
SDG?
Were the LCS recoveries and RPDs (if \/
applicable) within QC limits?

X. Target Analyte Quantitation
Were all reporting limits adjusted to reflect v

sample dilutions? .,
Were all soil samples dry weight corrected? v
Xi. Overall Assessment of Data

Was the overall assessment of the data \/

found to be acceptable?




toc#: SYTT D/G 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 V4
duplicates?

XIlll. Field Blanks
Were field blanks identified in this SDG? v

Were target analytes detected in the field \/
blanks?




LDC #: S 1l ]&G VALIDATION FINDINGS WORKSHEET Page:__1 of 1

Sample Specific Analysis Reference Reviewer:_AT|/
All circled methods are applicable to each sample.
Sample ID Parameter
| pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO@ @ (glOZDIS)

. ~ ~——" N——
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 Cré6+ 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,

@C/ pH TDS ClI F NO, NO, SO, 0O-PO, AlIKkCNNH, TKNTOCCr6+CIO,
2%, |pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIOAG(/Czﬁ @OD @0&]);5)
. LT N A S———

pH TDS CiI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 Cré6+ ClO,
pH TDS ClI 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+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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+ ClO,
pH TDS Cl F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH., TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI 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+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI 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,

Comments:
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Page:_1__of __1__
Reviewer:_ ATL_

toc #: SY1T BG

Validation Findings Worksheet
Initial and Continuing Calibration Calculation Verification

Method: Inorganics, Method ___See Cover

The correlation coefficient (r) for the calibration of?ﬁﬂr was recalculated.Calibration date: 03, ZQ,, 2?/

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
FOUND TRUE Recalculated Reported Acceptable
Type of analysis Analyte Standard Conc. (mg/L) Area rorr rorr (Y/N)
Initial calibration s1 0.0 0
s2 1 0.023 0.99958 0.99979
s3 10 0.225 Y
Fe Lt s4 15 0.332
s5 20 0.442
sb 25 0.54
ccv) 2 SIS o0
Calibration verification :FC + I ’ (g IO, lo \ Y
cevy - 5 o
Calibration verification g' OL lu q ’g {g‘ UU\/ q qg Y
Calibration verification g’()l (D‘ S) ,q' q Qg (S‘UUO [ UD iUO 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 results.




LDC #: 59& H lé@ VALIDATION FINDINGS WORKSHEET Page:_1 |
Level IV Recalculation Worksheet ‘ Reviewer: ﬁl l/

METHOD: Inorganics, Method ___ 3¢& (VY

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 resuit).
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
? m ’ L ] Recalculated Reported
Fourld /D Acceptable
Sample ID Type of Analysis Element (umts) (units) %R/ RPD %R/ RPD (Y/N)

Laboratory control sample

LeS ) 30z S.0.%4 (S.00 (02 02 4

Matrix spike sample (SSR-SR)

2 T2t | gm0 (5000 92 22 A

Duplicate sample

y %0 | gsass | gsaes | O o 1 Y

Comments:

TOTCLC.6




LDC #:_S Q 1l 1@0 VALIDATION FINDINGS WORKSHEET Page:_ | of {
Sample Calculation Verification Reviewer:

METHOD: Inorganics, Method __ 3¢¢ CoVer”

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

Are results within the calibrated range of the instruments?

N N/A Are all detection limits below the CRQL?

Compound (analyte) results for SfOZ (DTS\ reported with a positive detect were
recalculated and verified using the following equation: 4

Concentration = Recalculation:

_0.025-0001 o _ 94,339
0.0244

Reportec! Calculatefi
# Sample ID Analyte Cwon Cc(‘{;;\eﬁrij[ ’“)On Acc(irl):;ble
! Fe 2t D D v
c 3i0z 254 25968 | N/
l | 310, Dis 2i1.8 2419 >’/

Note:

RECALC.wpd



LDC Report# 54717B8A

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

LDC Report Date:

Red Hill Oily Waste Disposal Facility, CTO 18F0176

August 17, 2022

Parameters: Total Petroleum Hydrocarbons as Extractables

Validation Level: Stage 4

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C287

Laboratory Sample Collection
Sample Identification Identification Matrix Date

HU092 22C287-01 Water 03/22/22
HU092MS 22C287-01MS Water 03/22/22
HU092MSD 22C287-01MSD 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 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.

WLDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54717B8A_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.
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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.

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.

lll. 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.

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
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.

\\LDCFILESERVER\VALIDATION\LOGINVAECOM\RED HILL\54717B8A_AE4.DOC



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

No field duplicates were identified in this SDG.

X. Target Analyte Quantitation

All target analyte quantitations met validation criteria.

Xl. Target Analyte Identification

All target analyte identifications 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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 22C287
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 22C287

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 22C287

No Sample Data Qualified in this SDG
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LDC #:_54717B8a VALIDATION COMPLETENESS WORKSHEET Date: %’Z 17/v*

SDG #:;_22C287 Stage 4 Page:f of_/
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer: _&F

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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 ’
iI.__| Initial calibration/ICV AN '/a g0 /W e
lit._| Continuing calibration ) eamdamg A ‘ cN & W / Y,
V. | Laboratory Blanks ! ) A
V. | Field blanks N
VI. | Surrogate spikes A’
VII. | Matrix spike/Matrix spike duplicates A
VIll. | Laboratory control samples Ar ws 10
IX. | Field duplicates N
X. | Target analyte quantitation A
Xl. | Target analyte identification A
i | 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
Client ID Lab ID Matrix Date
1 HU092 22C287-01 Water 03/22/22
2 HU092MS 22C287-01MS Water 03/22/22
3 HU092MSD 22C287-01MSD Water 03/22/22
4
5
6
7
8
9
10
11
12
13
Notes:
MmHLE w
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Lbc#__ o411 ‘){"‘/ VALIDATION FINDINGS CHECKLIST Page:_ 1 of 2

Reviewer:__ FT
Method: ~/GC__HPLC
Validation Area Yes | No NA Findingleommgnts
I. 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? -
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? P
1ib. Initial calibration verification
Was an initial calibration verification standard analyzed after each initial e
calibration for each instrument?
Were all percent differences (%D) < 20%7? -
Hll._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 -
Was a laboratory blank associated with every sample in this SDG? -~
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? ~
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? -
Were the LCS percent recoveries (%R) and relative percent difference (RPD) /
|Lwithin the QC limits?

Level IV checklist GC_HPLC rev03.wpd



LDC #: Su 117 \3%\/ 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? T
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 A
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. /] K

Level IV checklist GC_HPLC rev03.wpd



Lpc#_ SY7/ Z/BX& VALIDATION FINDINGS WORKSHEET Page:__{)f _/
Initial Calibration Calculation Verification Reviewer:  FT
2nd Reviewer:

/
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

|—=Repoded L Recalculated _1L__Reported __JL_Recalculated L __Reported [l Recalculated |

Calibration CF CF
# Standard ID Date Compound ( Sy std) !372() std) CF (initial) CF (intial) %RSD %RSD
| reat winfo) | Diesel ep-e3g hgmgo || 21350/ 20387 || 2387 99 5.7

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.

INICLC_r1.wpd



LDC#___ SY7/7 R¥ = 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
" 1D Date Target Analyte Average CF(cal)/ CCV CF/ Cone. CF/ Conc. %D %D
Conc. cCcv CCV .
1 | aey o)z | Died entay ob S¥2. 2% Y>-2K . K

n)g

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#_ S 421728k~ VALIDATION FINDINGS WORKSHEET

Page:_1_ of
Surrogate Results Verification

Reviewer: FT
METHOD: _“GG __ 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 7
e e
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovel Rggoye.—y Difference
Reported Recalculated
o
%mmo‘ou%&w" 100 %S %0 ¥< - eY
—
\ex acosamne P 27.9bl M A %
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 Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chlore-3-Nitrobenzene Y Tetrachloro-m- xylene

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-D14 T 3,4-Dinitrotoluene r4 2-Bromonaphthalene

c a,a,a-Trifluorotoluene | Fluorobenzene (FBZ) [¢] Decachlorobiphenyl (DCB) U Tripentyltin AA Chloro-octadecane

D Bromachlorobenene J n-Triacontane P 1-methylnaphthalene v Tri-n-propyitin BB 2,4-Dichlorophenylacetic acid

E 1,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate CC 2,5-Dibromotoluene

F 1,4-Difluarobenzene (DFB) L Bromobenzene R 4-Nitrophenol X Triphenyt Phosphate

SURRCLC_rt1.wpd




LDC#_ SH TP K" VALIDATION FINDINGS WORKSHEET

Page: 1 of 1_
Matrix Spike/Matrix Spike Duplicates Results Verification

Reviewer: FT

METHOD: _<GC __ HPLC

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the target analytes identified
below using the following calculation:

%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration MS = Matrix spike
SC = Sample concentration MSD = Matrix spike duplicate
RPD =(({SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD))*100 SA = Spike added :
MS/MSD samples: s )
Spike Sample Spike Sample Matrix spike Matrix Spike Duplicate MS/MSD -
Add Conc. Concentration
Compound ( walV) %“V V) Percent Recovery Percent Recovery RPD
: 1 U
I MS | MSD o MS MSD Reported Recalc. Reported Recalc. Reported Recalc.
Ten- Dieyel Q«mc sV .0 Ny 4az. | $.49 Yy | qX hO no \ V

Comments: Refer to Matrix Spike/Matrix Spike Duplicates 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 #_ S¥717A k- VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewerr  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 * (S§SC/SA) Where  SSC = Spiked sample concentration SA = Spike added
RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 LCS = Laboratary Gantrol Sample LCSD = Laboratory Contrsl Sampla duplisate

LCSILCSD samples:____ VS00 5 wh ‘ch,_

Spike Spike Sample LCS LCSD LCS/LCSD
Added Concent\'ation
Compound L [{ M\/ ) ( ,&a ) Percent Recovery Percent Recovery RPD
¥
LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.
TOR- Dieye ’QM"Q cu | b S | 527 1oL ol los~ | Jox 0 o

Comments:

LCSCLCrev.wpd



LDC#.__ SY7/7BY &=

METHOD: /i/c;c __HPLC

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

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

Concentration=

(A)FEvY(Df)

(RF)(Vs or Ws)(%S/100)

Example:

Sample ID.__ 05 ¢o3 7 Wl

A= Area or height of the target analyte to be measured

Fv=_Final Volume of extract
Df= Dilution Factor

TP - Di“&d ?awc}-g

Page: _1 of 1_
Reviewer: FT

RF= Average response factor of the target analyte Concentration = \ ") A0S K c\ b C 1% ) =
In the initial calibration
Vs= Initial volume of the sample ¢ ¢ %’17' B.6 ﬂ ( \wo)
Ws= Initial weight of the sample e~ V4
%S= Percent Solid
10/ e0 G 28306 wa \L-
U
Reported Recalculated Results
# Sample ID Target analyte Concentrations Concentrations Qualifications
(v L) ( wme il )
. N . \ v \J
Do Ponee (1) Diewd Panae 5.3 5. DG
N ;

Comments:

SAMPCALCrev.wpd



LDC Report# 54717C6

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
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C288

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO088 22C288-01 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), 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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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, 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.

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).
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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. 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. 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.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C288

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C288

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C288

No Sample Data Qualified in this SDG
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LDC #:.__ 54717C6 VALIDATION COMPLETENESS WORKSHEET " Date: f!l ZZ[ZL

SDG #:_22C288 Stage 2B Page: | of {
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:__ 2t

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI02 C)

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

<
e

belz BB e P [ 3P

] Initial calibration _

Ill. | Calibration verification

IV | Laboratory Blanks

V Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

Trm & 220997 (HUG2 MS]MSD)

VII. | Duplicate sample analysis ( \I/ DUP \
VIII. | Laboratory control samples LCS ! ( CSD '
IX. | Field duplicates ~
X. | Target Analyte Quantitation
L_X1 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 22C288-01 Water 03/22/22
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Notes:

LAAECOM\Red Hil\64717C6W.wpd 1



Loc #_SU| l!;/@

VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Sample Specific Analysis Reference Reviewer: ‘

All circled methods are applicable to each sample.

Sample ID Parameter
| pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, @%2) @@ ( giOZ])LSS
T N  —
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
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 ClI F NO, NO, SO, O-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 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, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI 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 ClI 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, 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 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, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 Cré+ CIO,
Comments:
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LDC Report# 54717C8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C288

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO88 22C288-01 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 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.
ll. 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.

lll. 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.

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.
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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

No field duplicates were identified in this SDG.

X. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.

Xl. 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 22C288
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 22C288
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 22C288

No Sample Data Qualified in this SDG
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LDC #:_54717C8a VALIDATION COMPLETENESS WORKSHEET Date: &|11/2Y”

SDG #:_22C288 Stage 2B Page:__lof
Laboratory: EMAX L aboratories, Inc., Torrance, CA Reviewer: =7

2nd Reviewer: Q

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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 Br 1 Be ,
il. | Initial calibration/ICV AN "/ v P £ W AN
Il.__| Continuing calibration I e wlne A oy WI v
IV. | Laboratory Blanks ) A l
V. Field blanks N
VI. | Surrogate spikes ﬁ
VII. | Matrix spike/Matrix spike duplicates tJ
VI | Laboratory control samples A L2%Y \L
IX. | Field duplicates l\/
X. | Target analyte quantitation N
Xl. | Target analyte identification N
lLsar_| overallassessment 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 22C288-01 Water 03/22/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
pKiw
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LDC Report# 54717D6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 26, 2022

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C308

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUQ96 22C308-01 Water 03/23/22
HUQ96MS 22C308-01MS Water 03/23/22
HU096MSD 22C308-01MSD Water 03/23/22
HU096DUP 22C308-01DUP 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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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.

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.

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. 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.

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

Raw data were not reviewed for Stage 2B validation.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C308

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C308

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C308

No Sample Data Qualified in this SDG
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LDC #:__54717D6 VALIDATION COMPLETENESS WORKSHEET Date: Ql 221 i

SDG #:_22C308 Stage 2B Page:_| of
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI102 C)

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 Initial calibration

lll. | Calibration verification

IV | Laboratory Blanks

\ Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

(2%) , Fiom SDG-4 220287 (-HUZMS|MSD)

g i

VII. | Duplicate sample analysis Ll \J( ( \]/ PDUP\
VIIl. | Laboratory control samples ‘,C‘S ! LCSP ) .
IX. | Field duplicates
X. | Target Analyte Quantitation
L_X1 | 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 HU096 22C308-01 Water 03/23/22
2 HU096MS 22C308-01MS Water 03/23/22
3 HU096MSD 22C308-01MSD Water 03/23/22
4 HUQ96DUP 22C308-01DUP Water 03/23/22
5
6
7
8
9
10
11
12
13
14
15
Notes:
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LDC #: SQ 1l ZD,G

All circled methods are applicable to each sample.

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:_ 1 of__1

Reviewer:

Sample ID Parameter
| pH TDS Cl F NO, NO, SO, 0-PO, AlkCN NH, TKN TOC Cr6+ CIO, (?'Czj ZSIOB &IDZ])@
~ NS N
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI 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,
&C/ pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
2.5 ’,U- pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO/ :FCZD
' 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH. TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI 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 ClI 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 CI 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+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 Cré6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
Comments:
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LDC Report# 54717D8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C308

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HU096 22C308-01 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:

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 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 Resuit 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.

lll. 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.

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.
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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 22C308
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 22C308

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 22C308

No Sample Data Qualified in this SDG
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SDG #:_22C308 Stage 2B Page:__1of

Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer: .

LDC #:_54717D8a VALIDATION COMPLETENESS WORKSHEET Date:_Y I(i ?‘W’

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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
11| Initial calibration/iCV DA °|&?’>9 L\(L s W
lil.__| Continuing calibration ’ Q,MM/\ A (£ ! 7‘)
IV. | Laboratory Blanks ) A
V. | Field blanks N
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates \\)
VIIl. | Laboratory control samples A realy)
IX. | Field duplicates Vv
X. | Target analyte quantitation N
Xl. | Target analyte identification N
[l | Overat 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 HU096 22C308-01 Water 03/23/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
Mb el v

LAAECOM\Red Hil\54717D8aW.wpd 1



LDC Report# 54717E6

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
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C309

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUQ72 22C309-01 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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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.

All technical holding time requirements were met.

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. 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.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C309

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C309

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C309

No Sample Data Qualified in this SDG
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LDC #:__54717E6 VALIDATION COMPLETENESS WORKSHEET . Date: QIZZ!ZZ/

SDG #:__22C309 Stage 2B Page: _Lof_l_
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:

2nd Reviewer: 4 )

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI02 C)

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

1 Initial calibration

Ill. | Calibration verification

IV | Laboratory Blanks

\Y Field blanks

From SP6: & 920987 (H(ogzMSJUSD) , 920308 (HUGMS I+
v (4 "DUP) v (o)

VI. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

LS LD

VIII. | Laboratory control samples

IX. | Field duplicates

X. | Target Analyte Quantitation

*z&#?#z»##i

L_XI_| 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 HUQ072 22C309-01 Water 03/23/22
2
3
4
5
6
7
8
9
10
11
12
13 -
14
15
Notes:
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LDC #:_SUT(T E /G

All circled methods are applicable to each sample.

VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Sample Specific Analysis Reference Reviewer. AT

Sample ID Parameter
| pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,,(RZ; @.‘ED ZS( OZDS 3
= ~~
pH TDS ClI 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, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI 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 Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 Cré6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Ak CN NH, TKN TOC Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
Comments:
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LDC Report# 54717E8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C309

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO072 22C309-01 Water | 03/23/22

\\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54717E8A_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 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 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, 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 ex_ceeded 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.
ll. 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.

lll. 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.

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.
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VIIIi. 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.

Xl. 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 22C309
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 22C309

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 22C309
No Sample Data Qualified in this SDG
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LDC #:_54717E8a VALIDATION COMPLETENESS WORKSHEET  Dater 8|1

SDG #:__22C309 Stage 2B Page:__|of

Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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
. | Initial calibration/ICV A A °/’ o0 Aoy £20
.| Continuing calibration_| emdAn@ A} e £ W |k
V. | Laboratory Blanks A
V. Field blanks N
V1. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates ‘J
VIII. | Laboratory control samples A vea I¥)
IX. | Field duplicates U
X. | Target analyte quantitation N
Xl. | Target analyte identification N
L1l 1| Overall assessment of data h
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 HUQ72 22C309-01 Water 03/23/22
2
3
4
5
6
7
8
9
10
11
12
3
Notes:
MBLE|V

LAAECOM\Red Hill\54717E8aW.wpd 1



LDC Report# 54717F6

Laboratory Data Consultants, Inc.
Data Validation Report

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

Laboratory:

Red Hili Oily Waste Disposal Facility, CTO 18F0176
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C311

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUQ79 22C311-01 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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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.

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.

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.

V1. 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.

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.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C311

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C311

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C311

No Sample Data Qualified in this SDG
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LDC #:__54717F6 VALIDATION COMPLETENESS WORKSHEET Date: 0| 22{1L-

SDG #:_22C311 Stage 2B Page:_{ of
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:

METHOD: (Analyte)_Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI02 C)

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

N

1 Initial calibration

111 Calibration verification

IV | Laboratory Blanks

\ Field blanks

V1. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

Fivm 3G+ 220508 (H 00 mszgsp) , 220987 §HUOQZWS/MS
v C o) Y ()
LCS/LeSD

VIIl. ] Laboratory control samples

IX. | Field duplicates

X. Target Analyte Quantitation

L_XI | 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 22C311-01 Water 03/23/22
2

3

4

5

6

7

8

9

10

11

12

13

14

15

Notes:
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Loc #_ ST E6 VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Sample Specific Analysis Reference Reviewer_ AT
All circled methods are applicable to each sample.
Sample ID Parameter ‘
( pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, @9 @ ( M )
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS Cl F NO, NO, SO, 0O-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, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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, 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 ClI 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 CI 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 CI 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 CI E 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 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, 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
Comments:
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LDC Report# 54717F8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C311

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUQ79 22C311-01 Water | 03/23/22
HU080 22C311-02 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:

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 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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. 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.

lll. 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.

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.
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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

Samples HU079 and HUO80 were identified as field duplicates. No results were
detected in any of the samples.

X. Target Analyte Quantitation

Raw data were not reviewed for Stage 2B validation.
Xl. 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 22C311

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 22C311

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 22C311

No Sample Data Qualified in this SDG
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LDC #:__54717F8a

SDG #:__22C311
Laboratory: EMAX Laboratories, Inc., Torrance, CA

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

Date: y£ l’)/" g
Page:_]o

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.

. Sample receipt/Technical holding times Ar /A
Il.__| Initial calibration/ICV A—/A ’ /v pr / | C,y £ 7/‘7
. _| Continuing calibration l\ ondin N N & v ! »
IV. | Laboratory Blanks ) A
V. | Field blanks N
VI.__| Surrogate spikes ,-\
VII. | Matrix spike/Matrix spike duplicates 'J
VIII. | Laboratory control samples N\ (2] W
IX. | Field duplicates N [ =
X. Target analyte quantitation N
Xl. | Target analyte identification N
L | 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 1) 22C311-01 Water 03/23/22
2 HU080 O 22C311-02 Water 03/23/22
3
4
5
6
7
8
9
10
11
12
3
Notes:
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LDC Report# 54717G6

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
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C312

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO082 22C312-01 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:

Ferrous lron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

All sample results were subjected to Stage 2B data validation, which comprises an
evaluation of quality control (QC) summary results.

\\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54717G6_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.

All technical holding time requirements were met.

II. 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. 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.

\LDCFILESERVERWALIDATION\LOGINVAECOM\RED HILL\54717G6_AE3.DOC



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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C312

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C312

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C312

No Sample Data Qualified in this SDG
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LDC #:.___54717G6

SDG #:_22C312
Laboratory: EMAX Laboratories, Inc., Torrance, CA

VALIDATION COMPLETENESS WORKSHEET

Stage 2B

Date:

Page:_| of |

Reviewer:
2nd Reviewer:

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica Dissolved Silica (SM4500-S102 C

[~

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

Validation A

Sample receipt/Technical holding times

g
L

Initial calibration

Calibration verification

IMD)

)

A,
A
IV | Laboratory Blanks —A’
V__ | Field blanks M
V1. | Matrix Spike/Matrix Spike Duplicates ‘A' :Fm'm QZC qg E‘ 22% gél ) QC 227 H’w @ZW
VI1l. | Duplicate sample analysis ‘A’ \b { / DUP 4 i \'/ ( \l/ W
VHI. | Laboratory control samples —A’ l, CS ! ngD ) ’ )
IX. | Field duplicates AII
X. | Target Analyte Quantitation N
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Soﬁrce 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 HU082 22C312-01 Water 03/23/22
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Notes:
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LDC #: jﬂj_‘]_&/@

VALIDATION FINDINGS WORKSHEET Page:__ 1 of
Sample Specific Analysis Reference Reviewer:

All circled methods are applicable to each sample.

1

Sample ID Parameter
{ pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ ClQ,é%HN 8{0’2) m
pH TDS ClI F NO, NO, SO, O-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, 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, 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 Cré+ ClO,
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 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, 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 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 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,
bH 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 Cré6+ 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, 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 Cré6+ CIO,
pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cré6+ CIO,
Comments:
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LDC Report# 54717G8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C312

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO082 22C312-01 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:

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 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.

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.

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.

lll. 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.

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.
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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.

Xl. 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 22C312

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 22C312

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 22C312

No Sample Data Qualified in this SDG
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LDC #:_54717G8a VALIDATION COMPLETENESS WORKSHEET . Date: 3[!7[“’

SDG #:;_22C312 Stage 2B Page:__Jof_/
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer: g
2nd Reviewer:

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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 N
II._| Initial calibration/ICV A B O ) / [y £ W
lll.__] Continuing calibration "MJ“W‘\ N CW & 2D ) W
IV. | Laboratory Blanks } A
V. | Field blanks N
VI.__| Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates N
VIIl. | Laboratory control samples A— vCo W
IX. | Field duplicates \J
X. | Target analyte quantitation N
Xl. | Target analyte identification N
L 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 Date
1 HU082 22C312-01 Water - 03/23/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
UL W
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LDC Report# 54717H6

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
September 26, 2022

Wet Chemistry

Stage 4

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C313

Sample ldentification

Laboratory Sample Collection
Identification Matrix Date

HU090

22C313-01 Water 03/23/22

\\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54717H6_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:

Ferrous Iron by Standard Method 3500-Fe B
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
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.

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.

All technical holding time requirements were met.

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. 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.

VIl. 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 quantitations were acceptable.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C313

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C313

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C313

No Sample Data Qualified in this SDG

\LDCFILESERVERWALIDATION\LOGIN\VAECOM\RED HILL\54717H6_AE4.DOC



LDC #:__ 54717H6

SDG #:__22C313
Laboratory: EMAX Laboratories, Inc., Torrance, CA

METHOD: (Analyte)_Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI02 C)

VALIDATION COMPLETENESS WORKSHEET
Stage 4

Date:
~ Page:
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 A

Sample receipt/Technical holding times

Initial calibration

Calibration verification

4‘:0:_%
£
IV | Laboratory Blanks ’AT
V__ | Field blanks M
vi._| Matrx SpikelMatrix Spike Duplicates A o 6 # 920208 (HU0LMSIMSD)  22C987 (H()092
VII. | Duplicate sample analysis ‘A‘ \l/ (: ‘1/, DUP) /:, \L (\ M}El
VIIl. | Laboratory control samples 'A’ LCS I LCST) ) ’ | )
IX. | Field duplicates N ‘ i
X. Target Analyte Quantitation -A’
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Serce 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 HU090 22C313-01 Water 03/23/22
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Notes:

LAAECOM\Red Hil\54717H6W .wpd
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LDC #: 51[7)74{}9 VALIDATION FINDINGS CHECKLIST Page 1 of 2
Reviewer: ATL

METHOD: Inorganics

Validation Area [Yes [No [NA | Comments
I. Technical holding times
Were all technical holding times met? | v | [ ]

Il. Calibration

Were all instruments calibrated at the
required frequency?

Were the proper number of standards
used?

verifications within the QC limits?

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

Were balance checks performed as \/
required?
(1ll. Blanks
Was a method blank associated with every v
sample in this SDG?

v
v
Were all initial and continuing calibration v

Was there contamination in the method v
blanks?
Was there contamination in the initial and \/

continuing calibration blanks?
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.)

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 v
SDG?

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

X. Target Analyte Quantitation
Were all reporting limits adjusted to reflect S
sample dilutions?
Were all soil samples dry weight corrected? v
XI. Overall Assessment of Data
Was the overall assessment of the data \/
found to be acceptable?




LDC #: 5'4'7 ”,—H}; VALIDATION FINDINGS CHECKLIST . F-j’age 2 (:;-i
eviewer:

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? V4
Were target analytes detected in the field \/
blanks?




Loc # SYNHIG

All circled methods are applicable to each sample.

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:_ 1 of

Reviewer:

1

Sample ID Parameter
| pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ ClQ,@'C?Z? @ (9‘02}]&5
N N S ———
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, 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, 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 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,
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 Cl F NO, NO, SO, O-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, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
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 Cr6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ 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 Cré6+ 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 Cré6+ 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,
Comments:

WC.wpd




Page: f of {

Reviewer:

Validation Findings Worksheet
Initial and Continuing Calibration Calculation Verification

Loc # SEITHG

e v

The correlation coefficient (r) for the calibration of Sl D& was recalculated.Calibration date: 05! 3’ Lﬁz'

Method: Inorganics, Method

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) | Response rorr rorr (Y/N)
Initial calibration s1 0 0
s2 2 0.053 0.99860 0.99930
s3 5 0.134
302 s4 10 0.263 Y
s5 15 0.388
s6 20 0.526
s7 25 0.624
ooz oz | | T ol | wo
Calibration verification [S.426 | S.000 >/
;%%tion verification gl OZ/ (Db) IS Oog 4SUUO iUO IUO >/
gg\i}b%tion verification Fe 27L m"q S" (S.00V 0V 00 >/

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 results.




Loc #_SYT| lﬂ (& VALIDATION FINDINGS WORKSHEET Page:_| of [
Level IV Recalculation Worksheet ' Reviewer.__ATl/

METHOD: Inorganics, Method 366 COVU/

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
: )‘nﬂ‘“/ "V\ r?/ “/ Recalculated Reported "
Found/S Tr¥e/D Acceptable
Sample ID Type of Analysis Element (units) (units) %R/ RPD %R / RPD IL (Y/N)

Laboratory control sample

LeS Fe 2t | qugs SO0 (60 99 N

220 237'0 { MS Matrix spike sample (P@ (SSR-SR)
o SD6 ¥ 30| geu13 7S.000 9] a v/

2202%]

99C 287-01 DUH dupicate sample
v 40z | 25468 75.96% 0 0 Y
22

Comments:

TOTCLC.6



LDC #: QQD;HQ

METHOD: Inorganics, Method __3€€_GsVel”

(YN _N/A

Compound (analyte) results for

N _N/A

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

recalculated and verified using the following equation:

Page: | of |

Reviewer: .

Please 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?
Are all detection limits below the CRQL?

reported with a positive detect were

Concentration = Recalculation:
)27 -0.00SD
0.0253
Reported Calculated
Concentration Concenjration Acceptable
# Sample ID Analyte mall) (m@'l ) (Y/N)
: F1%al AD D N,
| 30z 03 4zl | Y
1 18i0z Dis 4S.7 15723 >/
Note:

RECAL C wnrl




LDC Report# 54717H8A

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:
LDC Report Date:
Parameters:

Validation Level:

Red Hill Oily Waste Disposal Facility, CTO 18F0176
August 17, 2022
Total Petroleum Hydrocarbons as Extractables

Stage 4

Laboratory: EMAX Laboratories, Inc., Torrance, CA
Sample Delivery Group (SDG): 22C313
Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUO090 22C313-01 Water 03/23/22
HUO090(SGCU) 22C313-01(SGCU) Water 03/23/22

Samples appended with “SGCU” underwent Silica Gel cleanup

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54717H8A_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 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 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.

\\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54717H8A_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.

WLDCFILESERVERWALIDATION\LOGINVAECOM\RED HILL\54717H8A_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 temperatdre 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\LOGINVAECOM\RED HILL\54717H8A_AE4.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. 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.

lll. 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.

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.

st A MR AEAARRNRCER I TEATATLIOA ACA NNAN



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

All target analyte quantitations met validation criteria.

XI. Target Analyte Identification

All target analyte identifications met validation criteria.

XIll. 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.

\\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\54717H8A_AE4.DOC



Red Hill Oily Waste Disposal Facility, CTO 18F0176
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 22C313

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 22C313

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 22C313

No Sample Data Qualified in this SDG

WLDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54717H8A_AE4.DOC



LDC #:_54717H8a VALIDATION COMPLETENESS WORKSHEET Date: 9[/7{’ v

SDG #:_22C313 Stage 4 Page:_[of_ )]
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:i

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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
.| nitial alibration/ICV AA | 'fo PAD / ey e W
Ill._| Continuing calibration MA/V\, A cw = 70/'}4)
IV. | Laboratory Blanks 0 A
V. | Field blanks N
VI. | Surrogate spikes -A-
VII. | Matrix spike/Matrix spike duplicates N
VIIl. | Laboratory cqntrol samples A— ) ‘0
IX. | Field duplicates N
X.__| Target analyte quantitation A
XI. | Target analyte identification A
L_XIl_| 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'? HU090 22C313-01 Water : 03/23/22
2* HU090(SGCU) 22C313-01(SGCU) Water 03/23/22
3
4
5
6
7
8
9
10
11
12
Notes:
Mg Ly W
Mhriiw Sk




toc#__ 941 WY ae VALIDATION FINDINGS CHECKLIST Page:_1 of 2
. Reviewer.__ FT

_Method: AC ~_HPLC
Validation Area Yes | No | NA Findingleommgnts

1. Technical holding times

Were all technical holding times met?

Was cooler temperature criteria met?

Ha. Initial calibration

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

MNAAYA

Were all percent relative standard deviations (%RSD) < 20%?

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

\

Were the RT windows properly established?

IIb. Initial calibration verification

A\

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

Was a 'Iaboratcf'y‘ blank associaied with every sampie in this SDG?

NNENNE

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?

B

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

VIl. Matrix spike/Matrix spike duplicates

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

AATAVA

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?

NI

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

Level IV checklist GC_HPLC rev03.wpd



LDC#._ 9 P\ 1 l 7 Hxﬂ/ 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?

NI

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

Xl. Target analyte identification

AN

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?

XlIll. Overall assessment of data

Overall assessment of data was found to be acceptable. /

Level IV checklist GC_HPLC rev03.wpd



LDC #_ H7/7 H¥

METHOD: GC_—_

HPLC

VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations:

Page:_éf _/_
Reviewer._ FT
2nd Reviewer:

CF=A/IC 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
|l—Reparted ___|l_Recalculated |l ___Reported __Il_Recalculated Il __ Reported Il Recalculated |
Calibration CF CF
# Standard ID Date Compound SDU std) ( soU std) CF (initial) CF (intial) %RSD %RSD
" (e ¢/nf2) Dieel tpery | 2930 || 2795V 263187 "3/87 2-7 7-7

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.

INICLC_r1.wpd



LDC#__ SY7/7HX 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

" 1D Date Target Analyte Average CF(lcal)/ CCV CF/ Conc. CF/ Conc. %D %D

Conc. CcCcVv cCcV .
i | eV 330 | Diese] tp-exf 0. o ¥3.9¥ | ¥3-9 i 9
(28

2 | ety 3M77 4 J $27.¢9 £27.¢9 ¢ ¢
(730

3 | dey 't{]z/ﬂz L L $22.4) §22.4) Y Y
002

4

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 #._ SY7/7HXa. VALIDATION FINDINGS WORKSHEET

Page:._ 1 of
Surrogate Results Verification Reviewer: FT
—
METHOD: GC HPLC
The percent recoveries (%R) of surrogates were recaiculated for the compounds identified below using the following calculation:
% Recovery: SF/SS * 100 Where: SF = Surrogate Found
S8 = Surrogate Spiked
Sample ID: £ l
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recove Recovery Difference
____r_————_—-
Reported Recalculated
Broww boem-ert \00 Q3. 0SB Ay . v
7
O oty .9 2y .%3K” 9y 4y J
Sample ID:
’ Surrogate Surrogate Percent Percent Percent
Surrggate Column/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Comgound

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene

B 4-Bromofluorobenzene (BFB) Ortho-Terphenyl N Terphenyl-D14 T 3,4-Dinitrotoluene y4 2-Bromonaphthalene

Cc a,a,a-Trifluorotoluene | Fluorobenzene (FBZ) [e] Decachlorobiphenyt (DCB) ) Tripentyitin AA Chloro-octadecane

D Bromochlorobenene J n-Triacontane P 1-methyinaphthalene \ Tri-n-propyitin BB 2,4-Dichlorophenylacetic acid

E 1,4-Dichlorobutane K Hexacosane Q Dichiorophenyl 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#.__ SW2/7 #&a_ VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewerr 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 * (SSC/SA) Where  SSC = Spiked sample concentration SA = Spike added
RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 LCS = Labaratary Gantrol Sample LCSD = Laboratory Control Sampla duplieata

LCS/LCSD samples;___ DS O] W ‘*/ d &

Spike Spike Sample LCS LCSD LCS/LCSD
Added Concentrftion
Compound ma L ) { p-fa, L) Percent Recovery

Percent Recovery RPD

LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.
™7 - Diey| Mange | su D G % §.27 [ob 106 705" o7 o o

Comments:

LCSCLCrev.wpd



LDC #:__ 6 Y7/7/#K ~— VALIDATION FINDINGS WORKSHEET

Page: _1 of 1_
Sample Calculation Verification

Reviewer: _FT

7

METHOD: _ GC__HPLC

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

Concentration= (AXFV)Df) Example:
(RF)(Vs or Ws)(%S/100)
Sample ID. # / : D}W/ Aan Vs
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 = [ S %) > ( / D) =
In the initial calibration
Vs= [nitial volume of the sample ( 2e2/ X 6 ‘7 77 Y ) (Y?O)
Ws= |nitial weight of the sample :
%S= Percent Solid 17 =
! p [0 %9V 2-29L _mg /L
Reported Recalculated Results
# Sample ID Target analyte Concentrations Concentrations Qualifications
{ k\al. ) (Mg e
#] Diesel  Ramsc 7 o JY 2.%9¢C
Comments:
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LDC Reporti# 5471716

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
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C334

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU098 22C334-01 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), 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 perfofmed by the following methods:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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.

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.

ll. 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. 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

The results for the dissolved sample analysis were greater than the total sample analysis
as follows:
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Concentration (mg/L)

Sample Total Silica Dissolved Silica

HU098 30.7 411

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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C334

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C334

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C334

No Sample Data Qualified in this SDG
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LDC #__ 5471716 VALIDATION COMPLETENESS WORKSHEET Date: ﬂf ZL(?/Z/

SDG #:_22C334 Stage 2B Page: | of |
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-S102 C)

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

1l Initial calibration

1ll. | Calibration verification

IV | Laboratory Blanks

\ Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

VIl. | Duplicate sample analysis

Fron SDG 4 22C357 LHUI0Y MS/AKD ) 220587 qumawm/m
AEETIMEVN )

VIil. | Laboratory control samples

LCS/LCSD

IX. | Field duplicates

X. | Target Analyte Quantitation

N ANANS NN .

_X| I Overall agssessment 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 22C334-01 Water 03/24/22
2
3
4
5
6
7
8
9
10
11
12
13
14
5

Notes:
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LDC #:ﬂ},_‘]_ﬂl’p

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

All circled methods are applicable to each sample.

Page:__1 of
Reviewer:

1

Sample ID Parameter "
I pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIQ@@ (5‘\;0_@)
pH TDS CI F NO, NO, SO, O-PO, Al 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, Al 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 E 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 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 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 Cr6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS Gl 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 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, 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 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 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 CI 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 Cré+ CIO,
pH TDS ClI 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 Cré+ CIO,
Comments:
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LDC #: 5471716

METHOD: Inorganics

VALIDATION FINDINGS WORKSHEETS
Target Analyte Quantitation

Page 10f1
Reviewer:

Sample ID

Analyte

Total Result

Dissolved Result

Qualification

Det/ND

Si02

30.7

41.1

Text

Comments:



LDC Report# 5471718a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C334

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HU098 22C334-01 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 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 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 resuits 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.

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.

lll. 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.

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.
VL. Surrogates

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

VIl. 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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ViIil. Laboratoryv 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 22C334

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 22C334

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 22C334

No Sample Data Qualified in this SDG
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LDC #:_5471718a VALIDATION COMPLETENESS WORKSHEET
SDG #:_22C334 Stage 2B
Laboratory: EMAX Laboratories, Inc., Torrance, CA

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

Date:_& | “/7’1/
Page:_| of _l

Reviewer:
2nd Reviewer: 2&

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
I1.__| Initial calibration/ICV AN °/ W0 £ 20 AW £
.| Continuing calibration , endaing A cN & 20] 3
IV. | Laboratory Blanks ( A l
V. | Field blanks N
VI. ] Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates Y L9
VIII. | Laboratory control samples A ves 1Y
IX. | Field duplicates ‘J
X. | Target analyte quantitation N
Xl. | Target analyte identification N
il __I Overall assessmentofdata 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 HU098 22C334-01 Water 03/24/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
wenle’
1

L\AECOM\Red Hill\5471718aW.wpd



LDC Report# 54717J6

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
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C335

Laboratory Sample Collection
Sample ldentification Identification Matrix Date
HU100 22C335-01 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), 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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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.

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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|. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

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. 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.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C335

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C335

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C335

No Sample Data Qualified in this SDG
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LDC #:__54717J6 VALIDATION COMPLETENESS WORKSHEET  Date:

SDG #:__22C335 Stage 2B Page:_[ of
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:

L

PR

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI02 C)

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

1l Initial calibration

1. Calibration verification

IV | Laboratory Blanks

\' Field blanks

V1. | Matrix Spike/Matrix Spike Duplicates

o ST ¥ 22C 557 (HOI0Y MSJMSD), 226,997 (HUoq2 |Mo)H6

#zt##?t###i

VII. | Duplicate sample analysis \‘/ (\ \I/ PUP\ ? \b ( \l/ DUP)
VIII. | Laboratory control samples (/C$ ! (CSD '
IX. | Field duplicates
X. Target Analyte Quantitation
L_X1__| 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 HU100 22C335-01 Water 03/24/22
2
3
4
5
6
7
8
9
10
11
12
13
14
15
Notes:
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LDC #: ﬂfllZ’,J}Q

All circled methods are applicable to each sample.

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page: 1 o
Reviewer:

f

1

Sample ID Parameter
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO, 6CZ§ Egl D @2 :DB
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, it
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS ClI 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 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 ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS C! F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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 Cré+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Ak 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,
Comments:
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LDC Report# 54717J8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C335

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU100 22C335-01 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 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 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).
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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.

lll. 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.

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 sampies in this SDG, and therefore matrix
spike and matrix spike duplicate analyses were not performed for this SDG.

\\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54717J8A_AE3.DOC



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.

Xl. 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 22C335

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 22C335

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 22C335

No Sample Data Qualified in this SDG
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LDC #:_54717J8a VALIDATION COMPLETENESS WORKSHEET Date:_ ¥ ll 2/72

SDG #:_22C335 Stage 2B Page:_of //
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:; %
2nd Reviewer:

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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 ,
II.__| Initial calibration/ICV A A a/ v phD ,A w e
lll. | Continuing calibration , M)W\ Q N & W '}’7\7
1V. | Laboratory Blanks l ’ A
V. _| Field blanks N
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates W
VIII. | Laboratory control samples ﬁ Ly l()
IX. | Field duplicates N
X. | Target analyte quantitation N
Xl. | Target analyte identification N
_xu_| Ouerall 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
Client ID Lab ID Matrix Date
1 HU100 22C335-01 Water 03/24/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
MP LI\ W
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LDC Report# 54717K6

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
September 26, 2022

Wet Chemistry

Stage 2B

EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C336

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU102 22C336-01 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), 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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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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|. Sample Receipt and Technical Holding Times

All samples were received in good condition.

All technical holding time requirements were met.

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. 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.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C336

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C336

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C336

No Sample Data Qualified in this SDG
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LDC #:___54717K6 VALIDATION COMPLETENESS WORKSHEET Date: Ql ZZ' 1L

SDG #:;_22C336 Stage 2B Page: | of |
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
2nd Reviewer:_/

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-S102 C)

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

l Initial calibration

11l. | Calibration verification

IV | Laboratory Blanks

\' Field blanks

fiom UG+ 220237 LHUIOUMS/MSD ), 220987 (CHAZ HIS)ME
V(o) 3 (G p)

V1. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

ol [

VIIl. | Laboratory control samples LCS! {f g})
IX. | Field duplicates
X. | Target Analyte Quantitation
=L Querall assessmentofdata
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicabie R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
Client ID Lab ID Matrix Date
1 HU102 22C336-01 Water 03/24/22
2
3
4
5
6
7
8
9
10
11
12
13
14
Notes:
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LpC #_SYTI ZK}}

VALIDATION FINDINGS WORKSHEET Page:_ 1 of
Sample Specific Analysis Reference Reviewer:

All circled methods are applicable to each sample.

_ 1

Sample ID Parameter ‘“
| pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIQ@ @ m “
~— N N ——

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 Cré6+ CIO,

H TDS C! 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 Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS ClI 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+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Ci F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClIO,
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 ClI 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 Cré6+ CIO,
pH TDS ClI 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 ClI 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+ ClO,
pH TDS ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,

Comments:
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LDC Report# 54717K8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C336

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU102 22C336-01 Water | 03/24/22

\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\54717K8A_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 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 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 biank).

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.
II. 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.

lll. 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.

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.
VL. 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.
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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 22C336
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 22C336

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 22C336

No Sample Data Qualified in this SDG
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LDC #:.__54717K8a

VALIDATION COMPLETENESS WORKSHEET

SDG #:__22C336

Stage 2B

Laboratory: EMAX Laboratories, Inc., Torrance, CA

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

Date: zmbf‘/

Page._j 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 A -
I.__| Sample receipt/Technical holding times {A / A .

0
iI. | initial calibrationicv /u Bo £ 2V \en & W

Ill.__} Continuing calibration

twiime

V. | Laboratory Blanks

)

N ¢ w!w

V. Field blanks

VI. | Surrogate spikes

VII. | Matrix spike/Matrix spike duplicates

VIII. | Laboratory control samples

sl

IX. | Field duplicates

X. | Target analyte quantitation

Xl. | Target analyte identification

Xl 1 Overall assessment of data

ﬁzzzvzpzbvg
¢

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Souirce 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 HU102 22C336-01 Water 03/24/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
MB e w/
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LDC Report# 54717L6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 26, 2022

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C337

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU104 22C337-01 Water 03/24/22
HU104MS 22C337-01MS Water 03/24/22
HU104MSD 22C337-01MSD Water 03/24/22
HU104DUP 22C337-01DUP 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), 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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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.

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.

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. 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.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C337

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C337

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C337

No Sample Data Qualified in this SDG

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\54717L6_AE3.DOC



LDC #:.__54717L6
SDG #:__22C337

Laboratory: EMAX Laboratories, inc., Torrance, CA

METHOD: (Analyte)_Ferrous lron (SM3500-FE B), Silica, Dissolved Silica (SM4500-S102 C)

VALIDATION COMPLETENESS WORKSHEET
Stage 2B

Date:
Page:

of |
Reviewer:

2nd Reviewer:

r

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

validation findings worksheets.

Validation A

. Sample receipt/Technical holding times

1l Initial calibration

Ill. | Calibration verification

IV | Laboratory Blanks

\ Field blanks

VI. | Matrix Spike/Matrix Spike Duplicates

VII. | Duplicate sample analysis

/i3

(213) , From 22C287 (HU0GZMS

Vi

5D)

Vill. | Laboratory control samples

VAT

IX. | Field duplicates

LeS )LeSD

X. | Target Analyte Quantitation

ILX1__1 Overall assessment of data

¥z:¥##t¥%*i

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 HU104 22C337-01 Water 03/24/22
2 HU104MS 22C337-01MS Water 03/24/22
3 HU104MSD 22C337-01MSD Water 03/24/22
4 HU104DUP 22C337-01DUP Water 03/24/22
5

6

7

8

9

10

11

12

13

14

5_
Notes:
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Loc #_SYIN LG

All circled methods are applicable to each sample.

VALIDATION FINDINGS WORKSHEET
Sample Specific Analysis Reference

Page:__1 of__1

Reviewer: :A] lg

Sample ID Parameter "

{ pH TDS ClI F NO, NO, SO, O-PO, Alk CN'NH, TKN TOC Cr6+"ClOA(i’ﬂﬁj Zg\i'()/; @ fl
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 Cr6+ CIO,
pH TDS ClI 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,

Z!?) V,L'L pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, @29
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO, —
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO; NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ 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 ClI 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 Cré6+ 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 ClI 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 ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,

Comments:
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LDC Report# 54717L8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: ' October 6, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C337

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU104 22C337-01 Water | 03/24/22
HU104(SGCU) 22C337-01(SGCU) Water | 03/24/22

Samples appended with “SGCU” underwent Silica Gel cleanup
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 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 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, 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.

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.

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.

lll. 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.

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.
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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 22C337

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 22C337

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 22C337

No Sample Data Qualified in this SDG
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LDC #:_54717L8a VALIDATION COMPLETENESS WORKSHEET Date:_¥J\1) %%

SDG #:_22C337 Stage 2B Page:__|of
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:

2nd Reviewer:

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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— / —
il. | Initial calibration/ICV A A a‘/ o B9 / v £ 20
lll.__| Continuing calibration mc“ A 'c.( v £ 12.')! w
IV. | Laboratory Blanks A
V. | Field blanks N
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates ‘J
VIII. | Laboratory control samples A— \'(0 |0
IX. | Field duplicates ‘\}
X. Target analyte quantitation N
XlI. | Target analyte identification N
L_XII | 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
1% | HU104 22C337-01 Water 03/24/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
Mg w
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LDC Report# 54717M6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: September 26, 2022

Parameters: Wet Chemistry

Validation Level: Stage 2B

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C352

Laboratory Sample Collection
Sample Ildentification Identification Matrix Date
HU094 22C352-01 Water 03/28/22
HU094MS 22C352-01MS Water 03/28/22
HU094MSD 22C352-01MSD Water 03/28/22
HU094DUP 22C352-01DUP Water 03/28/22 .
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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:

Ferrous Iron by Standard Method 3500-Fe B
Silica and Dissolved Silica by Standard Method 4500-SiO2 C

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.

All technical holding time requirements were met.

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. 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.
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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.
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Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Data Qualification Summary - SDG 22C352

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 22C352

No Sample Data Qualified in this SDG

Red Hill Oily Waste Disposal Facility, CTO 18F0176
Wet Chemistry - Field Blank Data Qualification Summary - SDG 22C352

No Sample Data Qualified in this SDG
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LDC #:___54717M6 VALIDATION COMPLETENESS WORKSHEET Date: ﬂlZQw

SDG #:_22C352 Stage 2B Page:_| of |
Laboratory: EMAX Laboratories, Inc., Torrance, CA Reviewer:
' 2nd Reviewer._ &

METHOD: (Analyte) Ferrous Iron (SM3500-FE B), Silica, Dissolved Silica (SM4500-SI02 C)

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

1 Initial calibration

11l Calibration verification

IV | Laboratory Blanks

\ Field blanks

$zz##>a$»#§

VI._| Matrix Spike/Matrix Spike Duplicates ( Z) 5)

VII. | Duplicate sample analysis 4

VIII. | Laboratory control samples l CS! l PS/D

IX. | Field duplicates

X. | Target Analyte Quantitation

X1 Qyerall 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 HU094 22C352-01 Water 03/28/22
2 HU094MS 22C352-01MS Water : 03/28/22
3 HUQ094MSD 22C352-01MSD Water 03/28/22
4 HU094DUP 22C352-01DUP Water 03/28/22
5
6
7
8
9
10
11
12
13
14
15
Notes:
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Loc #:_SIEIME

All circled methods are applicable to each sample.

1

VALIDATION FINDINGS WORKSHEET Page:__1 of

Sample Specific Analysis Reference Reviewer:

Sample ID Parameter

| pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIOA@ m @
pH TDS CI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO, —
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,

@C/ pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ CIO,

9,5, |pH TDS Cl F NO, NO, SO, 0-PO, Alk CN NH, TKN TOC Cr6+ CIO, @@@ @OZDZ)
pH TDS ClI 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 Cré+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré6+ 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 Cré6+ CIO,
pH TDS Cl F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ ClO,
pH TDS ClI 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 ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cré+ CIO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH, TKN TOC Cr6+ CIO,
pH TDS ClI 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, 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+ ClO,
pH TDS ClI F NO, NO, SO, O-PO, Alk CN NH., TKN TOC Cr6+ CIO,
pH TDS ClI 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 Cré6+ 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,

Comments:
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LDC Report# 54717M8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C352

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HUQ094 22C352-01 Water | 03/28/22
HU094(SGCU) 22C352-01(SGCU) Water | 03/28/22

Samples appended with “SGCU” underwent Silica Gel cleanup
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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+ (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 provided. 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
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).
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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.
1. 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.

lll. 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.

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.
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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 22C352

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 22C352

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 22C352

No Sample Data Qualified in this SDG
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LDC #:_54717M8a

SDG

#._22C352

Stage 2B

Laboratory: EMAX Laboratories, Inc., Torrance, CA

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

VALIDATION COMPLETENESS WORKSHEET

Date:
Page: _,_of_;[_

Reviewer:
2nd Reviewer: i

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.
II.__| Initial calibration/ICV. A | / I 123Y) ? e £20
.| Continuing calibration] eAdwA®y /AN W & w)‘va
IV. | Laboratory Blanks \ ) A ‘
V. | Field blanks N
VI. | Surrogate spikes Pr
VII. | Matrix spike/Matrix spike duplicates [J
VIII. | Laboratory control samples A VA \0
I1X. | Field duplicates A/
X. Target analyte quantitation N
Xl. | Target analyte identification N
| xu | overal assessment of data AN
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Serce 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* HU094 22C352-01 Water 03/28/22
21' HU094(SGCU) 22C352-01(SGCU) Water 03/28/22
3
4
5
6
7
8
9
10
11
12
13
Notes:
nRWAW
MBL\W & 6o
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LDC Report# 54717N8a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Oily Waste Disposal Facility, CTO 18F0176
LDC Report Date: August 17, 2022

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

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Sample Delivery Group (SDG): 22C355

Laboratory Sample Collection
Sample Identification Identification Matrix Date
HU105 22C355-01 Water | 03/28/22
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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 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, 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.

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. Descnptlon 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.

lll. 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.

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.
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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

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 22C355

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 22C355

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 22C355

No Sample Data Qualified in this SDG
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LDC #:__54717N8a VALIDATION COMPLETENESS WORKSHEET

SDG #.__22C355

Laboratory: EMAX Laboratories, Inc., Torrance, CA

Stage 2B

METHOD: GC TPH as Extractables (EPA SW-846 Method 8015C)

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

validation findings worksheets.

Date:_ ¥
Page:__fof

Reviewer:
2nd Reviewer:

Validation Area Comments
1. Sample receipt/Technical holding times A/ A_ )
Il._| Initial calibration/ICV A A 0[2 psp / N £20
.| Continuing calibration __~€nddey A cov 220 / W
V. | Laboratory Blanks J A-
V. | Field blanks N
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates M
Vill._| Laboratory control samples A v |9
IX. | Field duplicates N
X. | Target analyte quantitation N
XI. | Target analyte identification N
LI} 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 HU105 22C355-01 Water 03/28/22
2
3
4
5
6
7
8
9
10
11
12
13
Notes:
M LK \V‘/
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