LABORATORY DATA CONSULTANTS, INC.

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
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AECOM March 18, 2022
1001 Bishop Street Suite 1600

Honolulu, HI 96813

ATTN: Ms. Alethea Ramos

alethea.ramos@aecom.com

SUBJECT: Red Hill Bulk Storage Facility, CTO 18F0126 - Data Validation
Dear Ms. Ramos,

Enclosed is the final validation report for the fraction listed below. This SDG was received on September 29, 2021. Attachment 1 is a
summary of the samples that were reviewed for the analysis.

LDC Project #51261W:

SDG # Fraction

97221 Volatiles, Polynuclear Aromatic Hydrocarbons, Gasoline Range Organics, Total Petroleum Hydrocarbons as
Extractables

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:

o Work Plan/Scope of Work, Investigation and Remediation of Releases and Groundwater Protection and Evaluation, Red Hill
Bulk Fuel Storage Facility, Joint Base Pearl Harbor - Hickam, O’ahu, Hawai’i (Revision 02, January 2017)

o Sampling and Analysis Plan, Investigation and Remediation of Releases and Groundwater Protection and Evaluation, Red Hill
Bulk Fuel Storage Facility, Joint Base Pearl Harbor - Hickam, O’ahu, Hawai’i (Revision 01, April 2017)

(] Sampling and Analysis Plan, Addendum 01, Investigation and Remediation of Releases and Groundwater Protection and
Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base Pearl Harbor-Hickam, O’ahu, Hawai’i (Revision 00, September
2017)

(] Sampling and Analysis Plan, Addendum 03, Investigation and Remediation of Releases and Groundwater Protection and

Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base Pearl Harbor-Hickam, O’ahu, Hawai’i (Revision 00, June 2018)

(] U.S. Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories, Version 5.3 (2019)
o DoD General Validation Guidelines (November 2019)
(] U.S. Department of Defense (DoD) Data Validation Guidelines Module 1: Data Validation Procedure for Organic Analysis by

GC/MS (May 2020)

(] 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 IIA, August 1993; update
I1, September 1994; update [IB, January 1995; update III, December 1996; update IIIA, April 1998; I1IB, 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,

sgL(_L. Qe Sor—

Stella Cuenco
Operations Manager/Senior Chemist
scuenco(@lab-data.com

V:\LOGIN\AECOM\Red Hil\51261COV_W .wpd ADV


mailto:Terri.Choy@aecom.com
mailto:Terri.Choy@aecom.com
mailto:Terri.Choy@aecom.com
mailto:scuenco@lab-data.com

1,222 pages-DL

R12 (added T-W)

1 WEEK TAT

Attachment 1

90/10 2B/4 EDD

LDC# 51261 (AECOM - Honolulu, HI / Red Hill Bulk Storage Facility, CTO 18F0126)

(2) (3)PAHs SGCU
DATE | DATE BTEX (8270D GRO TPH-E | TPH-E
LDC SDG# REC'D | DUE | (8260B) | -SIM) | (8260B) | (8015B) | (8015B)
Matrix: Water/Soil WS [W|[S|W|]S|W]|S|W]|S|WI[S WS [w(fSsS[w]|S[W]S|W S
A 96179 06/02/21(06/09/21] 4 |0 | 2 O |4 ]O0O |2 ]O0O]|]2]0
B 96188 06/02/21(06/09/21] 1 0]J]ofo 1 0J]of[fo]JoOofoO
B 96188 06/02/21(06/09/21] 1 0 1 0 1 0]2 {0 1 0
C 96269 06/10/21[06/17/21] 2 | O 1 0|2 ]0 1 0 1 0
D 96282 06/10/21(06/17/21] 3 | O 1 0|3 ]0O 1 0 1 0
D 96282 06/10/21(06/17/21] 1 0 1 0 1 0 1 0 1 0
E 96320 06/11/21(06/18/21] 4 |0 | 2 O |4 O |2 ]J]O0O]|]2]O0
F 96343 06/11/21(06/18/21| 2 | 0 1 0|2 ]0 1 0 1 0
G 96363 06/15/21(06/22/21] 6 |0 | 3 O |6 |O |3 ]0O]|]2]0O0
H 96472 06/18/21(06/25/21] 6 | 0 | 3 |0 |6 |O |3 ]0 ]3]0
I 96410 06/18/21(06/25/21]12 1 0 | 6 | 0O |[12] 0 | 6 |]O | 6 | O
J 96438 06/18/21(06/25/21] 6 | 0 | 3 |0 |6 |O |3 ]0 ]3]0
K 96439 06/18/21[06/25/21| 2 | 0 1 0|2 ]0 1 0 1 0
L 96463 06/18/21(06/25/21] 56 |0 | 2 O |5 ]0 |2 ]0]|2]0
L 96463 06/18/21(06/25/21] 1 0 1 0 1 0 1 0 1 0
M 96524 06/28/21(07/06/21] 6 | 0 | 3 O |6 |0 |3 ]0]|3]O0
N 96537 06/28/21[07/06/21| 2 | O 1 0|2 ]0 1 0 - -
0o 96548 06/28/21(07/06/21] 4 |0 | 2 |0 [ 4 ] O 1 0 1 0
0o 96548 06/28/21[07/06/21| 2 | O 1 0l]2fo0o)J2fo0o]2 {0
P 96623 07/01/21(07/09/21] 8 | 0 | 4 |0 | 8 |0 | 4]0 |4 ]O0
Q 96714 08/10/21(08/24/21] 8 | 0 | 5 |0 | 8 |O |[12]0 |6 | O
R 92701 08/23/21(08/30/21| 2 | O 1 0|2 ]0 1 0 1 0
R 92701 08/23/21(08/30/21] 1 0 1 0 1 0 1 0 1 0
S 96778 09/21/21(09/28/211 7 |0 | 4 O |7 |]O0O |4 ]0]|]4]O0
T 96846 09/29/21(10/06/21] 8 | 0 | 4 |0 |8 ] 0O |4 ]0]|]4]O0
U 97004 09/29/21(10/06/21] 8 | 0 | 4 |0 |8 ] 0O |4 ]0]|4]O0
Vv 97159 09/29/21(10/06/21] 8 | 0 | 4 |0 | 8 |0 |4 ]0]|]4]O0
W 97221 09/29/21(10/06/21] 6 | 0 | 2 O |6 |O |2 ]0O]|2]O0
W 97221 09/29/21(10/06/21] 2 | 0 | 2 |0 |2 |O |2 ]0O]|]2]O0
Total JIT/SC 128 0 |66 [ 0 |128( 0 |74 [ 0 |65 0 | O [ O 0|0 0o ]O]oO 0[O0 ]oO 461

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation).

These sample counts do not include MS/MSD, and DUPs
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LDC Report# 51261W1a

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: Red Hill Bulk Storage Facility, CTO 18F0126
LDC Report Date: October 7, 2021

Parameters: | Volatiles

Validation Level: Stage 2B & 4

Laboratory: APPL, Inc.

Sample Delivery Group (SDG): 97221

Laboratory Sample Collection
Sample Identification Identification Matrix Date

ERH1591 - | BA38280 Water 08/19/21
ERH1592* | BA38281** i B Water 08/19/21
ERH1593 BA38282 Water 08/19/21
ERH1594** BA38283** Water 08/19/21
ERH1595 BA38284 ‘ Water 08/19/21
ERH1596 ' BA38285 Water 08/19/21
ERH1597 BA38286 ' | Water 08/19/21
ERH1598 BA38287 ' Water 08/19/21

**Indicates sample underwent Stage 4 validation
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Work Plan/Scope of Work, Investigation and Remediation of
Releases and Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage
Facility, Joint Base Pearl Harbor-Hickam, O’ahu, Hawai’i (Revision 02, January 2017),
the Sampling and Analysis Plan, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai’i (Revision 01, April 2017), the Sampling and
Analysis Plan, Addendum 01, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, September 2017), the Sampling and
Analysis Plan, Addendum 03, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, June 2018), the U.S. Department of
Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories, Version
5.3 (2019), the DoD General Validation Guidelines (November 2019), and the U.S.
Department of Defense (DoD) Data Validation Guidelines Module 1. Data Validation
Procedure for Organic Analysis by GC/MS (May 2020). Where specific guidance was
not available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Volatile Organic Compounds (VOCs) which are Benzene, Toluene, Ethylbenzene and
Xylenes (BTEX) by Environmental Protection Agency (EPA) SW 846 Method 8260B

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

J+

uJ

NA

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

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

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

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

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

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

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

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

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

b Presumed contamination from preparation (method blank).

c Calibration %RSD, r, 2, %D or %R was noncompliant.

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

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

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

[ Internal standard performance was unsatisfactory.

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

m Result exceeded the calibration range.

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

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

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

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

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

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for all samples were reported at 10.1°C upon receipt by the laboratory.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

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

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 15.0% for
all analytes.

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

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

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

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

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

V. Laboratory Blanks

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

VI. Field Blanks

Samples ERH1591, ERH1593, ERH1595, and ERH1597 were identified as a trip
blanks. No contaminants were found.
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VIl. Surrogates

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

VIIl. Matrix Spike/Matrix Spike Duplicates

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

IX. Laboratory Control Samples

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

X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Internal Standards

All internal standard areas and retention times were within QC limits.

XIl. Target Analyte Quantitation

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

XIll. Target Compound ldentifications

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

XIV. System Performance

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

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Bulk Storage Facility, CTO 18F0126
Volatiles - Data Qualification Summary - SDG 97221

No Sample Data Qualified in this SDG

Red Hill Bulk Storage Facility, CTO 18F0126
Volatiles - Laboratory Blank Data Qualification Summary - SDG 97221

No Sample Data Qualified in this SDG

Red Hill Bulk Storage Facility, CTO 18F0126
Volatiles - Field Blank Data Qualification Summary - SDG 97221

No Sample Data Qualified in this SDG
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Date;_ |9
Page:_\ of

Reviewer:
2nd Reviewer:

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

VALIDATION COMPLETENESS WORKSHEET
Stage 2B/4

LDC #_ 51261W1a 7/’
SDG #:_ 97221

Laboratory: APPL, Inc., Clovis, CA

METHOD: GC/MS Volatiles (BTEX)(EPA SW 846 Method 8260B)

one. o\ 2 coduve > jo.1°C ket
Validation Area ‘ Comments
. Sample receipt/Technical holding times A\—/ A
Il.__| GC/MS Instrument performance check A ,
.| Initial calibration/ICV__, AN ° _/0 By & T \eN £20
IV. | Continuing calibration I @'V\AM\O\ N e £ w} \;D
V. | Laboratory Blanks l ) A
VI. | Field blanks ) Iw= L% 5
{
VII. | Surrogate spikes A
VIII. | Matrix spike/Matrix spike duplicates N w
IX. | Laboratory control samples b” Lea l O
X. Field duplicates \}
XI. | Internal standards .Ah
Xll. | Target analyte quantitation /,\_ Not reviewed for Stage 2B validation.
XllI. | Target analyte identification A Not reviewed for Stage 2B validation.
XIV. | System performance A Not reviewed for Stage 2B validation.
XV. | Overall assessment of data /\
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1 ERH1591 T 0) BA38280 Water 08/19/21
2 ERH1592** BA38281** Water 08/19/21
3 ERH1593 ™ BA38282 Water 08/19/21
4 ERH1594** BA38283** Water 08/19/21
5 ERH1595 N2) BA38284 Water 08/19/21
6 ERH1596 BA38285 Water 08/19/21
7 | ERH1597 ™ BA38286 Water 08/19/21
8 ERH1598 BA38287 Water 08/19/21
19
Notes:
210%27 AW
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Loc #__G 12 W/ VALIDATION FINDINGS CHECKLIST Page: 1 of_2
Reviewer:___FT

Method: Volatiles (EPA SW 846 Method 8260 %)

Validation Area Yes | No | NA Findings/Comments

I. Technical holding times

Were all technical holding times met? e

Was cooler temperature criteria met?

Il. GC/MS Instrument performance check

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

criteria? -
Were all samples analyzed within the 12 hour clock criteria? T
Hlla. Initial calibration
T

Did the laboratory perform a 5 point calibration prior to sample analysis?
Were all percent relative standard deviations (%RSD) and relative response factors | T
(RRF) within method criteria for all CCCs and SPCCs?
Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve L
fit acceptance criteria of > 0.990? . ]
Were all percent relative standard deviations (%RSD) < 15% and relative response //
factors (RRF) > 0.05?
Illib. Initial Calibration Verification

]

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

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

IV. Continuing calibration

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

AY

Were all percent differences (%D) and relative response factors (RRF) within
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 20% and relative response factors (RRF) >
0.05?

NINANA

Were all percent differences (%D) < 50% for closing calibration verifications?

V. Laboratory Blanks

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

ANEAN

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

Was there contamination in the laboratory bianks? -~
VI. Field blanks
Were field blanks were identified in this SDG? v ,J >

Were target compounds detected in the field blanks?

Level IV checklist_8260B DOD_rev02.wpd



LDC#__ 5 \’Uol“—’\m/ VALIDATION FINDINGS CHECKLIST Page:_2 of 2
Reviewer:  FT

VII. Surrogate spikes

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

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

Vill. Matrix spike/Matrix spike duplicates

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

\

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

IX. Laboratory control samples

\

Was an LCS analyzed per analytical batch?

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

X. Field duplicates
Were field duplicate pairs identified in this SDG? T

Were target compounds detected in the field duplicates?

Xl. Internal standards

Were internal standard area counts within -50% to +100% of the associated L
calibration standard? v
Were retention times within + 30 seconds of the associated calibration standard? d
XIl. Target analyte quantitation

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? 7 "
Were the correct intgrnal standard (IS), quantitation ion and relative response factor //
(RRF) used to quantitate the compound?

Were gompound quant‘itation and RLs adjl{stet;l to reflect all sample dilutions and /"
dry weight factors applicable to level IV validation?

Xill. Target analyte identification _
Were relative retention times (RRT's) within + 0.06 RRT units of the standard? - -
Did compound spectra meet specified EPA "Functional Guidelines” criteria? -
Were chromatogram peaks verified and accounted for? — 2

XIV. System performance

System performance was found to be acceptable.

XV. Overall assessment of data

\\

Overall assessment of data was found to be acceptable.

Level IV checklist_8260B DOD_rev02.wpd



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane AA. Tetrachloroethene AAA. 1,3,5-Trimethylbenzene AAAA. Ethyl tert-butyl ether A1. 1,3-Butadiene
B. Bromomethane BB. 1,1,2,2-Tetrachioroethane BBB. 4-Chiorotoluene BBBB. tert-Amyl methyl ether B1. Hexane

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

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trimethylbenzene DDDD. Isopropyl alcohol D1. Propylene

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

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

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

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

I. 1,1-Dichloroethane

Il. 2-Chloroethylvinyl ether

Hl. n-Butyibenzene

. Isobutyl alcohol

1.

2-Nitropropane

J. 1,2-Dichloroethene, total JJ. Dichlorodifluoromethane JJJ. 1,2-Dichiorobenzene JJJJ. Methacrylonitrile J1. Dimethyl disulifide

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

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

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

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

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

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

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

R. cis-1,3-Dichloropropene RR. Dibromomethane RRR. m,p-Xylenes RRRR. Ethyl acetate R1. 2,2,3- Trimethylbutane
S. Trichloroethene S8S. 1,3-Dichloropropane S§SS. o-Xylene SS8SS. Cyclohexane S1. 2,2,4-Trimethylpentane
T. Dibromochloromethane TT. 1,2-Dibromoethane TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane TTTT. Methyl cyclohexane T1. 2-Methylhexane

U. 1,1,2-Trichloroethane UU. 1,1,1,2-Tetrachloroethane UUU. 1,2-Dichlorotetrafluoroethane UUUU. Allyl chloride U1. Nonanal

V. Benzene VV. Isopropylbenzene VVV. 4-Ethyltoluene VVWV. Methyl methacrylate V1. 2-Methylnaphthalene

W. trans-1,3-Dichloropropene WW. Bromobenzene WWW. Ethanol WWWW. Ethyl methacrylate W1. Methanol

X. Bromoform XX. 1,2,3-Trichloropropane XXX. Di-isopropyl ether XXXX. cis-1,4-Dichloro-2-butene X1.1,2,3-Trimethylbenzene
Y. 4-Methyl-2-pentanone YY. n-Propylbenzene YYY. tert-Butanol YYYY. trans-1,4-Dichloro-2-butene Y1. 2-Propanol

Z. 2-Hexanone ZZ. 2-Chlorotoluene Z7Z. tert-Butyl aicohol ZZZZ. Pentachloroethane Z1.

COMPNDL_VOA_Long list.wpd




VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

LDC# S/ /w o

Page:_1 of 1
Reviewer: FT

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

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using

the following calculations:

RRF = (A}Ci)/(A:)(C)

average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

A, = Area of compound,

C, = Concentration of compound,

S = Standard deviation of the RRFs
X = Mean of the RRFs b

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

# Standard ID

Calibration
Date

Reported

Recalc

Reported

Recalc

Reported

Recalc

RRF
( § ¢V std

Compound (Reference Internal Standard)

R
( 8- Ustd)

Average RRF
(initial)

Average
RREF (initial)

%RSD

%RSD

1 |1l
MA)l

sfxp/

\ (1stinternal standard) | 0- 3Y3%

0.%¢33

0.Yb

0.42¢/b

-_—

2

95

EE (2nd internal standard) oS0y

.SV 24

0459

0.6590

/>

]

(3rd internal standard)

(4th internal standard)

(1st internal standard)

(2nd internal standard)

(3rd internal standard)

(4th internal standard)

(1st internal standard)

(2nd internal standard)

(3rd internal standard)

(4th internal standard)

(1st internal standard)

(2nd internal standard)

(3rd internal standard)

(4th internal standard)

INICALC 4iS.WPD




LDC#  S/2L /W fac

VALIDATION FINDINGS WORKSHEET

Continuing Calibration Results Verification

METHOD: GC/MS VOA (EPA SW 846 Method 8260 /3

Page:_ 1 of 1
Reviewer: FT

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

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

RRF = (AJ(C,)/(A:)(C,)

Where:

C, = Concentration of compound,

ave. RRF = initial calibration average RRF
RRF = continuing calibration RRF
A, = Area of compound,

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

# Standard ID

1 |2¥27009
ceV

Calibration
Date

87/2/

Yy

Compound (Reference internal Standard)

Average RRF
(initial)

Reported
RRF
(cc)

Recalculated
RRF

(CC)

Reported
%D

Recalculated
%D

(1st internal standard)

0.929 L

o0.4¥9 4/

o7/

¥0

Y-C

EE

(2nd internal standard)

6.L59l

0- 642

O.6542

3.7

3.7

(3rd internal standard)

(4th internal standard)

(1st internal standard)

(2nd internal standard)

(3rd internal standard)

(4th internal standard)

(1st internal standard)

{(2nd internal standard)

(3rd internal standard)

{4th internal standard)

(1st internal standard)

{2nd internal standard)

(3rd internal standard)

(4th internal standard)

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

the recalculated results.
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LDC#._ Sl | W ]o—

VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

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

Page:_1 of 1

Reviewer:

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

— FT

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
2 SS = Surrogate Spiked
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane )’f 0 %~77/ \O !0 ’ J
1,2-Dichloroethane-d4 \ 37-<7 Y no ]
Toluene-d8 I 1‘/- 15 , q‘}‘u 370 I
Bromofluorobenzene J/ 7"" £ '“/ \077 [0 > \zl
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofiluoromethane
1,2-Dichloroethane-d4
Toluene-d8
| Bromofluorobenzene
Sample ID:
|
e ——————
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene
SamplelD:
|
—_———ﬁg Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane

1,2-Dichloroethane-d4

Toluene-d8

Bromofluorobenzene

SURRCALC.WPD




LDC #: S‘IZ(aZW/‘L VALIDATION FINDINGS WORKSHEET Page:1 of1
Laboratory Control Sample Results Verification Reviewer:__ FT

METHOD: GC/MS VOA (EPA Method 8260 /9

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
. SA = Spike added

RPD =|LCSC - LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration

LCS ID: 210927ANN

Spike Spiked Sample _LCS LCSD Lcsncsn |
Added Concentration
Compo nd ( V\% L) ( w} \) Percent Recovery Percent Recovery RPD
[ LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated

1,1-Dichloroethene
Trichloroethene
Benzene j0.0 0. 0 10-5 q- 9 10S lov .9 b9 .U y.0
Toluene 1« l/ 10-> 0.} 103 10> ol l 10.\ 2.0 22U
Chlorobenzene

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

LCSCALC.WPD



Lbc#_ S [lb/“)/ﬂ\

HOD: GC/MS VOA (EPA SW 846 Method 8260

VALIDATION FINDINGS WORKSHEET Page:_1 of 1_

Sample Calculation Verification Reviewer: FT

Y N N/A Were all reported results recalculated and verified for all level IV samples?
Y AN NA Were all recalculated results for detected target compounds agree within 10.0% of the reported results?
Concentration = AN )DF Example:
(ARRF)(VX(%S)
A, = Area of the characteristic ion (EICP) for the Sample I.D. 7z ] Yz 7 A v : \/
compound to be measured
Ay = Area of the characteristic ion (EICP) for the specific
internal standard ( ~
Iy = Amount of internal standard added in nanograms Conc. = e % 7’) ( ™ )
(ng)
RRF =  Relative response factor of the calibration standard. ( 1»E 5) o Y2 {u
vV, = Volume or weight of sample pruged in milliliters (ml)
or grams (g).
Df = Dilution factor. ,,@
%S = Percent solids, applicable to soils and solid matrices Py \O RN
only.
Reported Calculated
Concentra&iw Concentratjon
# Sample ID Compound ( u?, (e Qualification
- -
s N 0. < 0.9

RECALC.WPD



LDC Report# 51261W2b

Laboratory Data Consultants, Inc.
Data Validation Report

| Project/Site Name: Red Hill Bulk Storage Facility, CTO 18F0126
LDC Report Date: October 7, 2021
Parameters: Polynuclear Aromatic Hydrocarbons
Validation Level: Stage 2B & 4
Laboratory: APPL, Inc., Clovis, CA

Sample Delivery Group (SDG): 97221

Laboratory Sample ' Collection
Sample ldentification Identification Matrix Date
ERH1592** BA38281** Water 08/19/21
ERH1594** BA38283** Water 08/19/21
ERH1596 BA38285 Water 08/19/21
ERH1598 BA38287 | Water 08/19/21

**Indicates sample underwent Stage 4 validation
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Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Work Plan/Scope of Work, Investigation and Remediation of
Releases and Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage
Facility, Joint Base Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 02, January 2017),
the Sampling and Analysis Plan, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 01, April 2017), the Sampling and
Analysis Plan, Addendum 01, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, September 2017), the Sampling and
Analysis Plan, Addendum 03, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, June 2018), the U.S. Department of
Defense (DoD) Quality Systems Manual (QSM) for Environmental Laboratories, Version
5.3 (2019), the DoD General Validation Guidelines (November 2019), and the U.S.
Department of Defense (DoD) Data Validation Guidelines Module 1: Data Validation
Procedure for Organic Analysis by GC/MS (May 2020). Where specific guidance was
not available, the data has been evaluated in a conservative manner consistent with
industry standards using professional experience.

The analyses were performed by the following method:

Polynuclear Aromatic Hydrocarbons (PAHs) which are 1-Methylnaphthalene, 2-
Methylnaphthalene, and Naphthalene by Environmental Protection Agency (EPA) SW
846 Method 8270D in Selected lon Monitoring (SIM) mode

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

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\51261W2B_A34.DOC



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

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

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

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

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

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

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

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for all samples were reported at 10.1°C upon receipt by the laboratory.

All technical holding time requirements were met.

Il. GC/MS Instrument Performance Check

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

lll. Initial Calibration and Initial Calibration Verification

An initial calibration was performed as required by the method.

The percent relative standard deviations (%RSD) were less than or equal to 15.0% for
all analytes.

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

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

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

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

V. Laboratory Blanks

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

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

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

WL.DCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\51261W2B_A34.DOC



VIII. Matrix Spike/Matrix Spike Duplicates

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

IX. Laboratory Control Samples

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

| X. Field Duplicates

No field duplicates were identified in this SDG.

Xl. Internal Standards

All internal standard areas and retention times were within QC limits.

Xll. Target Analyte Quantitation

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

XIll. Target Analyte Identification

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

XIV. System Performance

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

XV. Overall Assessment of Data

The analysis was conducted within all specifications of the method. No results were
rejected or recommended for exclusion in this SDG.
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Red Hill Bulk Storage Facility, CTO 18F0126
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 97221

No Sample Data Qualified in this SDG
Red Hill Bulk Storage Facility, CTO 18F0126
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification
Summary - SDG 97221
No Sample Data Qualified in this SDG
Red Hill Bulk Storage Facility, CTO 18F0126
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -

SDG 97221
No Sample Data Qualified in this SDG
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LDC #:__51261W2b VALIDATION COMPLETENESS WORKSHEET Date: \0!‘_’}7’]

SDG #:_ 97221 Stage 2B/4 Page:_{of__]
Laboratory: APPL, Inc., Clovis, CA Reviewer: g)
2nd Reviewer:

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

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

one ol vy cwoy = e dexd
Validation Area \ Comments
I. | Sample receipt/Technical holding times AN
Il. | GC/MS Instrument performance check ,/\, N
I1l._{ initial calibration/ICV [N °/.) ) £ \S V& W
IV. | Continuing calibration A W & W
V. Laboratory Blanks _A
V1. | Field blanks I\l
VII. [ Surrogate spikes D
VII1. | Matrix spike/Matrix spike duplicates M w
IX. | Laboratory control samples Ar‘ e |O
X. | Field duplicates %
Xl. | Internal standards /\
XII. | Target analyte quantitation L\ Not reviewed for Stage 2B validation.
XI. | Target analyte identification A Not reviewed for Stage 2B validation.
X1V. | System performance //\\ Not reviewed for Stage 2B validation.
XV. | Overall assessment of data /\
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1 + ERH1592** BA38281** Water 08/19/21
2 * ERH1594** BA38283* Water 08/19/21
3H ERH1596 BA38285 Water 08/19/21
4 ERH1598 BA38287 Water 08/19/21
5
6
7
8
19
Notes:
212D A

L\AECOM\Red Hil\51261W2bW.wpd 1



oc# 9 12LIWxY VALIDATION FINDINGS CHECKLIST

Method: Semivolatiles (EPA SW 846 Method 8270 [)) & M

Page:1_of 2
Reviewer:  FT

Validation Area

Yes

No

NA

Findings/Comments

I. Technical holding times

Were all technical holding times met?

Was cooler temperature criteria met?

AAN

Il. GC/MS Instrument performance check (Not required)

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

Were all samples analyzed within the 12 hour clock criteria?

lla. Initial calibration

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

Were all percent relative standard deviations (%RSD) < 15% and relative response
factors (RRF) > 0.05?

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

NI

HlIb. Initial Calibration Verification

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

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

N

IV. Continuing calibration

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

Were all percent differences (%D) < 20% and relative response factors (RRF) > 0.05?

~\\ \\

Were all percent differences (%D) < 50% for closing calibration verifications?

V. Laboratory Blanks

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

Was a laboratory blank analyzed for each matrix and concentration?

AR

Was there contamination in the laboratory blanks?

VI. Field blanks

Were field blanks identified in this SDG?

A\

Were target compounds detected in the field blanks?

VII. Surrogate spikes

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

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

L~
If any percent recoveries (%R) was less than 10 percent, was a reanalysis performed d
to confirm %R?
VIll. Matrix spike/Matrix spike duplicates
Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? ‘ -

Level IV checklist DOD.wpd



LDC#__g |2l Y VALIDATION FINDINGS CHECKLIST

Page:2 of 2
Reviewer: FT

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

IX. Laboratory control samples

Was an LCS analyzed per extraction batch?

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

X. Field duplicates

Were field duplicate pairs identified in this SDG?

Were target compounds detected in the field duplicates?

XI. Internal standards

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

Were retention times within + 10 seconds of the associated calibration standard?

Xll. Compound quantitation

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

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

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

Did compound quantitation limits meet QAPP limits?

NEININDNT N

Xlll. Target compound identification

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

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

Were chromatogram peaks verified and accounted for?

Xlv. System performance

System performance was found to be acceptable.

XV. Overall assessment of data

Overall assessment of data was found to be acceptable.

NN NN

Level IV checklist DOD.wpd



METHOD: GC/MS SVOA

VALIDATION FINDINGS WORKSHEET

A. Phenol

CC. Dimethylphthalate

EEE. Bis(2-ethylhexyl)phthalate

GGGG. C30-Hopane

1. Methyl methanesulfonate

B. Bis (2-chloroethyl) ether

DD. Acenaphthylene

FFF. Di-n-octylphthalate

HHHH. 1-Methylphenanthrene

J1. Ethyl methanesulfonate

C. 2-Chlorophenol

EE. 2,6-Dinitrotoluene

GGG. Benzo(b)fluoranthene

1. 1,4-Dioxane

K1. 0,0',0"-Triethylphosphorothioate

D. 1,3-Dichlorobenzene

FF. 3-Nitroaniline

HHH. Benzo(k)fluoranthene

JJJJ. Acetophenone

L1. n-Phenylene diamine

E. 1,4-Dichlorobenzene

GG. Acenaphthene

Ill. Benzo(a)pyrene

KKKK. Atrazine

M1. 1,4-Naphthoquinone

F. 1,2-Dichlorobenzene

HH. 2,4-Dinitrophenol

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

LLLL. Benzaldehyde

N1. N-Nitro-o-toluidine

G. 2-Methyiphenol

1I. 4-Nitrophenol

KKK. Dibenz(a,h)anthracene

MMMM. Caprolactam

01. 1,3,5-Trinitrobenzene

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

JJ. Dibenzofuran

LLL. Benzo(g,h,i)perylene

NNNN. 2,6-Dichlorophenol

P1. Pentachlorobenzene

I. 4-Methylphenol

KK. 2,4-Dinitrotoluene

MMM. Bis(2-Chloroisopropyl)ether

000O0. 1,2-Diphenylhydrazine

Q1. 4-Aminobipheny!

J. N-Nitroso-di-n-propylamine

LL. Diethylphthalate

NNN. Anifine

PPPP. 3-Methylphenol

R1. 2-Naphthylamine

K. Hexachioroethane

MM. 4-Chlorophenyl-phenyl ether

0OO0O0. N-Nitrosodimethylamine

QQQQ. 3&4-Methylphenol

S1. Triphenylene

L. Nitrobenzene

NN. Fluorene

PPP. Benzoic Acid

RRRR. 4-Dimethyldibenzothiophene (4MDT)

T1. Octachlorostyrene

M. Isophorone

0O0. 4-Nitroaniline

QQQ. Benzyl alcohol

SSS8S. 2/3-Dimethyldibenzothiophene (4MDT)

U1. Famphur

N. 2-Nitrophenol

PP. 4,6-Dinitro-2-methyiphenol

RRR. Pyridine

TTTT. 1-Methyldibenzothiophene (1MDT)

V1. 1,4-phenylenediamine

0. 2,4-Dimethylphenol

QQ. N-Nitrosodiphenylamine

8S8S. Benzidine

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

W1. Methapyrilene

P. Bis(2-chloroethoxy)methane

RR. 4-Bromophenyl-phenylether

TTT. 1-Methylnaphthalene

VVVV. 1,2,4,5-Tetrachlorobenzene

X1. Pentachloroethane

Q. 2,4-Dichlorophenol

SS. Hexachlorobenzene

UUU.Benzo(b)thiophene

WWWW.. 2-Picoline

Y1. 3,3-Dimethylbenzidine

R. 1,2,4-Trichlorobenzene

TT. Pentachlorophenol

VVV.Benzonaphthothiophene

XXXX. 3-Methylcholanthrene

Z1. o-Toluidine

S. Naphthalene

UU. Phenanthrene

WWW Benzo(e)pyrene

YYYY. a,a-Dimethylphenethylamine

A2. 1-Naphthylamine

T. 4-Chloroaniline

VV. Anthracene

XXX. 2,6-Dimethylnaphthalene

ZZ727. Hexachloropropene

B2. 4-Aminobiphenyl

U. Hexachlorobutadiene

WW. Carbazole

YYY. 2,3,5-Trimethylnaphthalene

A1. N-Nitrosodiethylamine

C2. 4-Nitroquinoline-1-oxide

V. 4-Chloro-3-methylphenol

XX. Di-n-butylphthalate

ZZZ. Perylene

B1. N-Nitrosodi-n-butylamine

D2. Hexachloropene

W. 2-Methylnaphthalene

YY. Fluoranthene

AAAA. Dibenzothiophene

C1. N-Nitrosomethylethylamine

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

X. Hexachlorocyclopentadiene

ZZ. Pyrene

BBBB. Benzo(a)fluoranthene

D1. N-Nitrosomorpholine

F2. Bifenthrin

Y. 2,4,6-Trichlorophenol

AAA. Butylbenzylphthalate

CCCC. Benzo(b)fluorene

E1. N-Nitrosopyrrolidine

G2. Cyfluthrin

Z. 2,4,5-Trichlorophenol

BBB. 3,3-Dichlorobenzidine

DDDD. cis/trans-Decalin

F1. Phenacetin

H2. Cypermethrin

AA. 2-Chloronaphthalene

CCC. Benzo(a)anthracene

EEEE. 1,1-Bipheny!

G1. 2-Acetylaminofluorene

12. Permethrin (cis/trans)

BB. 2-Nitroaniline

DDD. Chrysene

FFFF. Retene

H1. Pronamide

J2. 5-Nitro-o-toluidine

Compound List.wpd




pc# 512 wab VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

Page:_1 of 1
Reviewer:_ FT

METHOD: GC/MS BNA (EPA SW 846 Method 8270 Q 5 |1M
The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the

following calculations:
A, = Area of associated internal standard

C,, = Concentration of internal standard
X = Mean of the RRFs

A, = Area of compound,
C, = Concentration of compound,
S = Standard deviation of the RRFs,

RRF = (Ax)(Cls)/ (A|s)(Cx)
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (S/X)

# Standard ID

Calibration
Date

Compound (internal Standard)

Reported

Recalculated

Reported

Recalculated

Reported

Recalculated

RRF
(- std)

(S. R(5Fstd)

Average RRF
(initial)

Average RRF
{initial)

%RSD

%RSD

ryf2)

S

(1st 1S)

1069

(16T

(17

7. 170

t.9

¢-9

T leal
B (2nd IS)
mus (3rd IS)
(4th IS)

(5th IS)

(6th IS)
2 (1st 1S)

(2nd IS)
(@rd 1S)
(@h 1S)
(5th 1S)
(6th 1S)

3 (1st IS)
(2nd 19)

(3rd 1S)
(3t 1S)
(5t 1S)
RIS)

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.wpd



LDC#__ 3|20 | wab

VALIDATION FINDINGS WORKSHEET
Continuing Calibration Results Verification

METHOD: GC/MS BNA (EPA SW 846 Method 8270 &1

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

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

RRF = (A)(C,)/(A)C,))

RRF = continuing calibration RRF
A, = Area of compound,
C, = Concentration of compound,

Where: ave. RRF =initial calibration average RRF

A;; = Area of associated internal standard

C,, = Concentration of internal standard

Page:_1_of 1
Reviewer:  FT

Standard ID

Calibration
Date

Compound (Internal Standard)

Average RRF
(Initial)

Reported

Recalculated

Reported

Recalculated

RRF
(€C)

RRF
{€O)

%D

%D

: |osoatey
cev

U

Y (1st IS)

[17C

Yy

[1¢y

27

2-7

(27 1S)

(371s)

(a"1s)

(5" 1S)

(6" 18)

, |osv 7L21Y
ccv

s/27/2{

s (1st IS)

1176

11>

[ 19D

r 5

. o

(218)

(341s)

(4 1s)

(5" 1S)

(6" 1S)

(1st IS)

(27 18)

(341S)

(4" 1S)

(5" 1S)

(6% 1S)

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

the recalculated results.

CONCLC.wpd



LDC #: ‘;’17-‘0““"an

VALIDATION FINDINGS WORKSHEET Page:_1 of 1_
Surrogate Results Verification Reviewer: FT
METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270 Q
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
Samplen:___{£ |
— Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nirebonzersgs W o) |V S WY qa7 8y.< ¥-Y o
2-Fluorobiphényl \,\,s d\\) S-ywr S'er g3 «9. > J
Terpheny%jm
Phenol-/s
2-Flu%ophenol
2,4,!—Tribromophenol
Zléhlorophenol-d4
,2-Dichlorobenzene-d4
Sample ID:
— Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenoi-d4
1,2-Dichlorobenzene-d4
Sample ID:
| Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4

SURRCALC.wpd




LbC #_ S llulwa‘b VALIDATION FINDINGS WORKSHEET Page:_1 of 1_
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_ FT

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

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

% Recovery = 100 * (SC/SA ' Where: SSC = Spike concentration
SA = Spike added

RPD =1LCSC - LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration

LCS/LCSD samples: ___ 2190¥23A

Spike Spike 1CS LCSD LCS/LCSD
Add Y/ Concent‘ tion
Compound ( 1A i ) ( vex|\v) Percent Recovery Percent Recovery RPD
¢
L 1GSP.L__ ICS LCSD. Reparted.. 1 ___Recalc Il _Reported | Recale )l Reported | Recalculated |

Phenol

N-Nitroso-di-n-propylamine

4-Chloro-3-methylphenol

Acenaphthene

Pentachlorophenol

Pyrene

S S. 00

)
Q
)
J
/)
P

q4-1 |41 ¥ . o A<l 4.y | Y-y

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported
results do not agree within 10.0% of the recalculated results.

LCSCLC.wpd



LDC# G |26 | WP

HOD: GC/MS VOA (EPA SW 846 Method 8266

E
N/A
N _N/A

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

S\,UA’?’] £ %7_"0

B

Were all reported results recalculated and verified for all level [V samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Page:_1 of 1_
Reviewer:_ FT

Concentration = (A)(1)(DF) Example:
(A)RRF)(V )(%S)

A, = Area of the characteristic ion (EICP) for the Sample I.D. 'HT ’7/ , 5

compound to be measured
A =  Area of the characteristic ion (EICP) for the specific

internal standard

o0 U

I =  Amount of internal standard added in nanograms Conc. = / 71' 11 b) /3 m) (l ) h‘) (/

(ng) v ,
RRF =  Relative response factor of the calibration standard. ( 374 7) ( (] 70 ) (S/ sV )
vV, =  Volume or weight of sample pruged in milliliters (ml)

or grams (g).
Df = Dilution factor.
%S = Percent solids, applicable to soils and solid matrices

only.

Reported Calculated
Concentrat{on Concentration
# Sample ID Compound (na ) Qualification
J
2~ S 0o \o

RECALC.WPD



LDC Report# 51261\W7

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

Red Hill Bulk Storage Facility, CTO 18F0126

October 8, 2021

Gasoline Range Organics

Stage 2B & 4

APPL, Inc

Sample Delivery Group (SDG): 97221

Laboratory Sample Collection
Sample Identification Identification Matrix Date
ERH1591 BA38280 Water 08/19/21
ERH1592** BA38281** Water 08/19/21
ERH1593 BA38282 Water 08/19/21
ERH1594* | BA38283** Water 08/19/21
ERH1595 BA38284 Water 08/19/21
ERH1596 BA38285 Water 08/19/21
ERH1597 BA38286 Water 08/19/21
ERH1598 BA38287 Water 08/19/21

“*Indicates sample underwent Stage 4 validation

\\LDCFILESERVER\VALIDATION\LOGIN\AECOM\RED HILL\51261W7_A34.DOC




Introduction

This Data Validation Report (DVR) presents data validation findings and results for the
associated samples listed on the cover page. Data validation was performed in
accordance with the Work Plan/Scope of Work, Investigation and Remediation of
Releases and Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage
Facility, Joint Base Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 02, January 2017),
the Sampling and Analysis Plan, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
 Pearl Harbor-Hickam, O’ahu, Hawai’i (Revision 01, April 2017), the Sampling and

Analysis Plan, Addendum 01, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, September 2017), the Sampling and
Analysis Plan, Addendum 03, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, June 2018), 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:

Gasoline Range Organics by Environmental Prétection Agency (EPA) SW 846 Method
8260B

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

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\51261W7_A34.DOC



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

J+

uJ

NA

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

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

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

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

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

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

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

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

\LDCFILESERVER\ALIDATION\LOGIN\AECOM\RED HILL\51261W7_A34.DOC



Qualification Code Reference

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

b Presumed contamination from preparation (method blank).

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

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

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

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

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).

\LDCFILESERVERWALIDATION\LOGIN\AECOM\RED HILL\51261W7_A34.DOC



I. Sample Receipt and Technical Holding Times

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

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

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

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

lll. Continuing Calibration

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

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

V. Field Blanks

Samples ERH1591, ERH1593, ERH1595, and ERH1597 were identified as trip blanks.
No contaminants were found.

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.

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.

\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\51261W7_A34.DOC



IX. Field Duplicates
No field duplicates were identified in this SDG.
X. Target Analyte Quantitation

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

XI. Target Analyte Identification

All target analyte identifications met validation criteria for samples which underwent
Stage 4 validation.

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

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.

\\LDCFILESERVER\WALIDATION\LOGIN\AECOM\RED HILL\51261W7_A34.DOC



Red Hill Bulk Storage Facility, CTO 18F0126
Gasoline Range Organics - Data Qualification Summary - SDG 97221

No Sample Data Qualified in this SDG
Red Hill Bulk Storage Facility, CTO 18F0126
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG

97221
No Sample Data Qualified in this SDG

Red Hill Bulk Storage Facility, CTO 18F0126
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 97221

No Sample Data Qualified in this SDG
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LDC #:__51261W7 VALIDATION COMPLETENESS WORKSHEET Date:_19 H "V/

SDG #:_97221 Stage 2B/4 Page: _Lof_]
Laboratory: APPL, Inc., Clovis, CA Reviewer:
2nd Reviewer: bé‘bt

METHOD: GC/MS Gasoline Range Organics (EPA SW 846 Method 8260B)

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. GC/MS Instrument performance check

Ill. [ Initial calibration/ICV

IV. | Continuing calibration

V. Laboratory Blanks

VI. | Field blanks

VII. | Surrogate spikes

VIII. | Matrix spike/Matrix spike duplicates

Les J0

IX. | Laboratory control samples

X. Field duplicates

Xl. | Internal standards

XIl. | Target analyte quantitation Not reviewed for Stage 2B validation. ( V\ I)

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

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

>?>>>LPZ>%>>§D§

XV. | Overall assessment of data

Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1 ERH1591 T® BA38280 Water 08/19/21
2 ERH1592** BA38281** Water 08/19/21
3 ERH1593 T BA38282 Water 08/19/21
4 ERH1594** BA38283** Water 08/19/21
5 ERH1595 T ?) BA38284 Water 08/19/21
6 ERH1596 BA38285 Water 08/19/21
7 ERH1597 ™ BA38286 Water 08/19/21
8 ERH1598 BA38287 Water 08/19/21
Lo
Notes:
2[00 27 AM

L\AECOM\Red Hil\51261W7W .wpd 1



oc# 512w

Method: Volatiles (EPA SW 846 Method 8260’(1)

VALIDATION FINDINGS CHECKLIST

Page: 1 of 2
Reviewer. FT

fit acceptance criteria of > 0.9907?

Validation Area Yes | No | NA Findings/Comments
I. Technical holding times
[
Were all technical holding times met? /
Was cooler temperature criteria met? -
ll. GC/MS Instrument performance check
Were the BFB performance results reviewed and found to be within the specified /
criteria? -
Were all samples analyzed within the 12 hour clock criteria?
Illa. Initial calibration
Did the laboratory perform a 5 point calibration prior to sample analysis? i
Were all percent relative standard deviations (%RSD) and relative response factors
(RRF) within method criteria for all CCCs and SPCCs? el
Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve A
y L vt Bl

Were all percent relative standard deviations (%RSD) <4&%" and relative response
factors (RRF) > 0.05?

HlIb. Initial Calibration Verification

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

each instrument?

Were all percent differences (%D) < 20%? -
V. Continuing calibration
Was a continuing calibration standard analyzed at least once every 12 hours for —

Were all percent differences (%D) and relative response factors (RRF) within
method criteria for all CCCs and SPCCs?

Were all percent differences (%D) < 20% and relative response factors (RRF) >
0.05?

Were all percent differences (%D) < 50% for closing calibration verifications?

V. Laboratory Blanks

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

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

Was there contamination in the laboratory blanks?

VI. Field blanks

Were field blanks were identified in this SDG?

Were target compounds detected in the field blanks?

Level IV checklist_8260B DOD_rev02.wpd



LDC #: S l’Lb[W’? VALIDATION FINDINGS CHECKLIST Page:_ 2 of 2
Reviewer: FT

VII. Surrogate spikes

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

If the percent recovery (%R) for one or more surrogates was out of QC limits, was a 7
reanalysis performed to confirm samples with %R outside of criteria?

VIIl. Matrix spike/Matrix spike duplicates

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

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

ANEAN

IX. Laboratory control samples

Was an LCS analyzed per analytical batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /7
the QC limits?

X. Field duplicates

Were field duplicate pairs identified in this SDG? —

Were target compounds detected in the field duplicates? /

Xl. Internal standards

A

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

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

XII. Target analyte quantitation

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

(RRF) used to quantitate the compound?

Were compound quantitation and RLs adjusted to reflect all sample dilutions and

e
Were the correct internal standard (IS), quantitation ion and relative response factor /7
dry weight factors applicable to level IV validation? -

Xlll. Target analyte identification -
/
Were relative retention times (RRT's) within + 0.06 RRT units of the standard? L
7
Did compound spectra meet specified EPA "Functional Guidelines” criteria? -
-
Were chromatogram peaks verified and accounted for? vd
Xlv. System performance
=
System performance was found to be acceptable. /
XV. Overall assessment of data /

Overall assessment of data was found to be acceptable.

Level IV checkiist_8260B DOD_rev02.wpd



oc#: 5 |2LiW7 VALIDATION FINDINGS WORKSHEET Page: 1__ of 1

Initial Calibration Calculation Verification Reviewer:___ FT
Method: Gasoline (EPA SW 846 Method 8260B)
Calibration Y) (X)
Date System Compound Standard Response Concentration
8/25/2021 GCMS Gasoline C6-C10 1 11.040 0.8
Max 2 11.378 2.0
3 12.076 4.0
4 15.480 12.0
5 19.694 24.0
6 22.774 32.0
7 25.396 40.0
Regression Output Reported
Constant 10.743188 10.700000
Std Err of Y Est
R Squared 0.999132 0.999000
Degrees of Freedom
X Coefficient(s) 0.371398 0.372000
Std Err of Coef.
Correlation Coefficient 0.999566
[Coefficient of Determination (r2) 0.999132 0.999000

082821 max



Loc#__ S1xL1wW] VALIDATION FINDINGS WORKSHEET Page:_1 of 1
Continuing Calibration Results Verification Reviewer:___ FT

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

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

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF
RRF = (AXC Y(ANCY RRF = continuing calibration RRF
A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, C,. = Concentration of internal standard
Reported Recalculated Reported Recalculated
Calibration Average RRF RRF RRF %D %D
# Standard ID Date Compound (Reference internal Standard) (initial) {CC) (CC)
1 |osxTthob 8[,7—111} QRO Q@ _.¢J0 (istinternal standard) 29 27¥ 0% 27%.1) 1-> “1->
eaJ (2nd internal standard)

(3rd internal standard)

(4th internal standard)

2 (1st internal standard)

(2nd internal standard)

(3rd internal standard)

(4th internal standard)

3 (1st internal standard)

(2nd internal standard)

(3rd internal standard)

(4th internal standard)

4 (1st internal standard)

(2nd internal standard)

(3rd internal standard)

(4th internal standard)
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.

CONCAL 4IS.WPD




LDC#_S12L\W

VALIDATION FINDINGS WORKSHEET
Surrogate Results Verification

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

Revi

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

Page:_ 1 of_1
ewer: FT

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
_)/ SS = Surrogate Spiked
Sample ID:
i
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene K.V 2. ¥ Y 10% v J
Sample ID:
e
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene
Sample ID:
|
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
‘ Bromofluorobenzene
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofluorobenzene
Sample ID:
Percent Percent
Surrogate Surrogate Recovery Recovery Percent
Spiked Found Reported Recalculated Difference
Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-d8
Bromofiuorobenzene

SURRCALC.WPD



LDC#_ SI2Giw] VALIDATION FINDINGS WORKSHEET Page:1_of1
Laboratory Control Sample Results Verification Reviewer:_ FT

METHOD: GC/MS VOA (EPA Method 8260 &

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
. SA = Spike added

RPD =]1LCSC -LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration

LCS ID: 21o¥2TAM sl

Spike Spiked Sample LCS _ LCSD 1CS/H CSD
Addeu{/f Concentra};on
( ( v\?. L Percent Recovery Percent Recovery RPD
Y
LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated
Gr O £

Tr-Bichiereethene || 200 | 300 21 | M | g | T %17 ¥l 7 2.6
Trichloroethepe/ 2.7

Benzene /

Tolugvé
aérebenzeﬁe

Comments: Refer to Laboratory Control Sample findings worksheet for list of gualifications and associated samples when reported results do not agree within 10.0%
of the recalculated results.

LCSCALC.WPD



Loc# 5 1t

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page:_1 of 1_
Reviewer: FT

THOD: GC/MS VOA (EPA SW 846 Method 8260
Y_N NA Were all reported results recalculate
AN NA

Concentration= (A )(I.)(DF)
(ARRF)(V )(%S)
A, =  Area of the characteristic ion (EICP) for the

compound to be measured

nd verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported resuits?

Example:

£y aro

Sample 1.D.

A =  Area of the characteristic ion (EICP) for the specific ( - )
internal standard w - 1014 2,)" w0

lg = Amount of internal standard added in nanograms Conc. = 260 ‘%\"

(ng) 0. B )42 :f>f"7
RRF =  Relative response factor of the calibration standard. ( :
V, = Volume or weight of sample pruged in milliliters (ml) 0.1 l’bolﬁ

or grams (g).
Df = Dilution factor. « ,{ q UL% [ l/
%S = Percent solids, applicable to soils and solid matrices =

only.

Reported Calculated
Concentrgtion Concentration
# Sample ID Compound Lve/ [ Qualification
/\J
44 GRO %< %S

RECALC.WPD



LDC Report# 512618

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

Red Hill Bulk Storage Facility, CTO 18F0126

October 8, 2021

Total Petroleum Hydrocarbons as Extractables

Stage 2B & 4

APPL, Inc., Clovis, CA

Sample Delivery Group (SDG): 97221

**Indicates sample underwent Stage 4 validation
Samples appended with SGCU underwent “Silica Gel Clean Up”
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Laboratory Sample Collection
Sample Identification Identification Matrix Date

ERH1592** | BA38281** ' Water 08/19/21
ERH1594** BA38283** ~ Water 08/19/21
ERH1596 BA38285 ~ Water 08/19/21
ERH1598 BA38287 Water 08/19/21
ERH1592(SGCU)** BA38281(SGCU)** Water 08/19/21
ERH1594(SGCU)** BA38283(SGCU)** Water 08/19/21
ERH1596(SGCU) BA38285(SGCU) Water 08/19/21
ERH1598(SGCU) BA38287(SGCU) Water 08/19/21



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 Work Plan/Scope of Work, Investigation and Remediation of
Releases and Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage
Facility, Joint Base Pearl Harbor-Hickam, Q’ahu, Hawai'i (Revision 02, January 2017),
the Sampling and Analysis Plan, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 01, April 2017), the Sampling and
Analysis Plan, Addendum 01, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, September 2017), the Sampling and
Analysis Plan, Addendum 03, Investigation and Remediation of Releases and
Groundwater Protection and Evaluation, Red Hill Bulk Fuel Storage Facility, Joint Base
Pearl Harbor-Hickam, O’ahu, Hawai'i (Revision 00, June 2018), 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 8015B

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

J+

uJ

NA

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

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

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

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

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

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

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

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

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

b Presumed contamination from preparation (method blank).

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

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

sound analysis is available.

e MS/MSD or Duplicate RPD was high.

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

[ Internal standard performance was unsatisfactory.

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

m Result exceeded the calibration range.

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

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

q MS/MSD recovery was not within control limits.

S Surrogate recovery was not within control limits.

t Presumed contamination from trip blank.

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

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

y Chemical recovery was not within control limits (Radiochemistry only).
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I. Sample Receipt and Technical Holding Times
All samples were received in good condition.

The chain-of-custodies were reviewed for documentation of cooler temperatures. Cooler
temperatures for all samples were reported at 10.1°C upon receipt by the laboratory.

All technical holding time requirements were met.
Il. Initial Calibration and Initial Calibration Verification
An initial calibration was performed as required by the method.

For analytes where average calibration factors were utilized, percent relative standard
deviations (%RSD) were less than or equal to 20.0%.

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

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

LCS ID LCS LCSD
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP
210823A-LCS/LCSD Qil (C24-C40) 117 (41-113) 126 (41-113) NA
(ERH1594(SGCU)**

ERH1598(SGCU))

210823A-LCS/LCSD Oil (C24-C40) 117 41-113) | 126 (41-113) J+ (all detects) P
(ERH1592(SGCU)**
ERH1596(SGCU))

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 for samples which underwent
Stage 4 validation. Raw data were not reviewed for Stage 2B validation.

XI. Target Analyte Identification

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

XIl. Overall Assessment of Data

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

Due to LCS/LCSD %R, data were qualified as estimated in two samples.

VALOGIN\AECOM\RED HILL\51261W8_A34.DOC



Red Hill Bulk Storage Facility, CTO 18F0126
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 97221

Sample Analyte Flag AorP Reason (Code)
ERH1592(SGCU)** Oil (C24-C40) J+ (all detects) P Laboratory control samples
ERH1596(SGCU) (%R) (1)

Red Hill Bulk Storage Facility, CTO 18F0126
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data
Qualification Summary - SDG 97221

No Sample Data Qualified in this SDG
Red Hill Bulk Storage Facility, CTO 18F0126
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification
Summary - SDG 97221

No Sample Data Qualified in this SDG
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LDC #:__51261W8 VALIDATION COMPLETENESS WORKSHEET Date: /U/"ll”/

SDG #._ 97221 Stage 2B/4 Page:_ fof /]
Laboratory; APPL, Inc., Clovis, CA Reviewer:
2nd Reviewer:__V f

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

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

validation findings worksheets. .
e ol 2 cooury = W.\C text

Validation Area Comments
. Sample receipt/Technical holding times A /A
1. | initial calibration/ICV DA 0/ » pApD £ 20, (¥ jeN = 20
lll.__| Continuing calibration P( e £ 2y
IV. | Laboratory Blanks A
V. | Field blanks |\)
VI. | Surrogate spikes ")VJ
VII. | Matrix spike/Matrix spike duplicates N O
VIIl. | Laboratory control samples 9 w Led \p
IX. | Field duplicates tJ
X. | Target analyte quantitation A Not reviewed for Stage 2B validation.
Xl. | Target analyte identification A Not reviewed for Stage 2B validation.
L_XII_I Overall assessment of data A
Note: A = Acceptable ND = No compounds detected D = Duplicate SB=Source blank
N = Not provided/applicable R = Rinsate TB = Trip blank OTHER:
SW = See worksheet FB = Field blank EB = Equipment blank
** Indicates sample underwent Stage 4 validation
Client ID Lab ID Matrix Date
1t | ERH1592 BA38281** Water 08/19/21
2 N ERH1594** BA38283* Water 08/19/21
3 ¥ ERH1596 BA38285 Water 08/19/21
4 1 ERH1598 BA38287 Water 08/19/21
5 ERH1592(SGCU)** BA38281(SGCU)** Water 08/19/21
6 ERH1594(SGCU)** BA38283(SGCU)** Water 08/19/21
7 ERH1596(SGCU) BA38285(SGCU) Water 08/19/21
8 ERH1598(SGCU) BA38287(SGCU) Water 08/19/21
9
10
11
12
13 y L h
Notes: (<F— #,’:Wﬁ ﬁ% ﬁa [z ﬁ@ 7T\j Mo e gfed
2105 23X - Blj ~ ’ 4
1/0¥238 - Bk Sthey

LAAECOM\Red Hil\51261W8W.wpd 1



IDC#_ 5 |2LL|W ¥ VALIDATION FINDINGS CHECKLIST Page:_1 of 2
Reviewer: FT

_Method: GC__ HPLC

Validation Area Yes | No NA Findings/Comments
1. 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? é
Were all percent relative standard deviations (%RSD) < 20%? -
Was a curve fit used for evaluation? If yes, did the initial calibration meet the v
curve fit acceptance criteria of >0.990?
Were the RT windows properly established? -
lib. Initial calibration verification
Was an initial calibration verification standard analyzed after each initial d
calibration for each instrument?
7~
Were all percent differences (%D) < 20%?
Ill. Continuing calibration
Was a continuing calibration analyzed daily? -~
Were all percent differences (%D) < 20%7? -
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? _—T
V. Field Blanks
Were field blanks identified in this SDG? l
Were target compounds 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? i
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? -
Were the MS/MSD percent recoveries (%R) and the relative percent differences /P
(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) /
within the QC limits?

Level IV checklist GC_HPLC rev02.wpd



tbc#_5\2b | WX/ VALIDATION FINDINGS CHECKLIST Page:_2 of_2
Reviewer: _ FT

IX. Field duplicates

Were field duplicate pairs identified in this SDG? 1

Were target compounds detected in the field duplicates?

X. Target analyte quantitation

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

AVAN

Wereanalyte quantitation and RLs adjusted to reflect ali sample dilutions and dry
weight factors applicable to level IV validation?

Xl. Target analyte identification

Were the retention times of reported detects within the RT windows?

XIll. Overall assessment of data

\\ N

Overall assessment of data was found to be acceptable.

Level IV checklist GC_HPLC rev02.wpd



LDC #: Sj26 /WY

_

METHOD: _ GC __ HPLC
Are surrogates required by the method? Yes__ orNo___ .
se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Were surrogates spiked into all samples and blanks?
Y{N/N/A Did all surrogate recoveries (%R) meet the QC limits?

Page:_éf _/
Reviewer: FT

VALIDATION FINDINDS WORKSHEET
Surrogate Recovery

(s)

Sample Detector/ Surrogate
# ID Column Compound %R (Limits) Qualifications
2]082 30 - G vy Co-1Y2 JTdT /P
7 7

BIK

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

( )

SUR _r1.wpd

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound
A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene
B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-D14 T 3,4-Dinitrotoluene Z 2-Bromonaphthalene
C a,a,a-Trifluorotoluene | Fluorobenzene (FBZ) (o] Decachlorobiphenyl (DCB) U Tripentyltin AA Chloro-octadecane
D Bromochlorobenene J n-Triacontane P 1-methyinaphthalene \' Tri-n-propyltin BB 2,4-Dichlorophenylacetic acid
E 1,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate cc 2,5-Dibromotoluene
E 1.4-Diflorobenzene (DFBY | L | Bromobenzene R 4-Nitrophenol X Triphenyl Phosphate




LDC #: sp.b/wX VALIDATION FINDINGS WORKSHEET Page:_ 1 of 1
Laboratory Control Samples (LCS) Reviewer:_ FT

METHOD: _léc __HPLC

@se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG?
Y N/N/A Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits?

eyel IV/ID Only
Y/N N/A Woas an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was performed? ( 9 )
LCS LCSD
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications
( ) S V¥, AN
2100258 [0 (gl WD ChHI») | 12¢ 1= 210$2%,A - plk /| Vil [y
LA 4 ( 145 7 Det

|~ ]|~~~} K~~~ |- |- I~
~i-~!1-1-~]1-~]~]- K]~~~ K|~ KHH]~ K]~~~ |~ 1~~~ |~
- |~ |~ |~~~ Fl~|~]~ N~~~ K|~~~ |-

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
{
(
(
(
(
(
(
(

,-\AA,-\,-\AAHAAAA,-\AAFAAAA

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

LDC#: S/D /vy Page: 1 of 1

Reviewer: FT

METHOD: GC __ X HPLC

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below 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
Reported Recalculated Reported Recalculated Reported Recalculated
Calibration Average CF Average CF %RSD %RSD
# Standard ID Date Compound ( std=250ppb) ( std=250ppb) (Initial) (Initial)
1 ICAL 8/30/2021 Diesel C10-C24) 1954573 1954573 2019597 2019597 2.7 27
Apollo




LDC# S/2L/wW ¥ VALIDATION FINDINGS WORKSHEET Page:_1 of1
Continuing Calibration Results Verification Reviewer; FT

METHOD: GC v’ HPLC

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds 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 compound
C = Concentration of compound

Reported Recalculated Reported Recalculated
Standard Calibration
" i Date Compound Average CF(ICAL)/ CCV CF/ Conc. CF/ Conc. %D %D
Conc. cov ccv

1| ey ali]>-) Diewel ¢p-c24 | 10195974 2201940 | 220640 9. 1 9.0
470 10 |

, loed 132 ¥ ] noLad20 | w0420 5. 2.5
Q03010

3 | CNv “\\\»2]2.) \l \} 21n1no 2111 4.y g\
b \\ >

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 resulits.

CONCLC_r1.wpd



LDC#_S/de/ WY VALIDATION FINDINGS WORKSHEET Page:_1_of__1_

Surrogate Results Verification Reviewer: FT
METHOD: ~GC__ HPLC

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
/ ) SS = Surrogate Spiked
Sample ID: 4
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated
oc,-l@c&.\anf,_ (5.9 [27.09° 9y.7 $4.7

g
o- ‘)"Wﬁ)’\lnen%\; L 8.9* LU 660 v

‘Sample ID:
Surrogate Surrogate Percent Percent Percent
Surrogate Column/Detector Spiked Found Recovery Recovery Difference
Reported Recalculated
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene
B 4-Bromofluorobenzene (BFB) H Ortho-Terphenyl N Terphenyl-D14 T 3,4-Dinitrotoluene 4 2-Bromonaphthalene
[} a,a,a-Trifluorotoluene | Fluorobenzene (FBZ) [e] Decachlorobiphenyl (DCB) U Tripentyltin AA Chloro-octadecane
D Bromochlorobenene J n-Triacontane P 1-methyinaphthalene V Tri-n-propyltin BB 2,4-Dichlorophenylacetic acid
E 1,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) 4 Tributyl Phosphate CcC 2,5-Dibromotoluene
F 1,4-Difluorobenzene (DFB) L Bromobenzene R 4-Nitrophenol X Triphenyl Phosphate

SURRCLC_r1.wpd



LDC# S/A6/w& VALIDATION FINDINGS WORKSHEET Page:1 of_1__
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT

-~

METHOD: ~ GC __ HPLC

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for
the compounds 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 = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate

LCS/LCSD samples: 210915 Led | p

Spike Spike Sample LCS LCSD LCS/LCSD
Adc‘ed Concenttation
Compound ( Vo \/ ) (W /‘ ) Percent Recovery Percent Recovery RPD
= Q
P _ LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalc.
D‘Q&b\ Q\O‘QJ,:.!- 700() 2000 7’3q0 20 >0 ]0\" |0<“ ‘O'V [’DQ/ 7“:7 7"7

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate 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/26/WX VALIDATION FINDINGS WORKSHEET Page: _1 of 1
Sample Calculation Verification Reviewer: FT
METHOD: _ GC__ HPLC
N/A Were all reported results recalculated and verified for all level IV samples?
YA _N/A Were all recalculated results for detected target compounds within 10% of the reported results?
Concentration= (A)Fv)(Df) Example:
(RF)Vs or Ws)(%S/100) .
Sample ID. #2 Compound Name p/ “’ﬁ/ é/ﬂ -¢ 2/)
A= Area or height of the compound to be measured -
Fv=Final Volume of extract
Df= Dilution Factor ( ) D
RF= Average response factor of the compound Concentration = 2 77/ é 0> 9 9 3 S (/ 44 =
In the initial calibration
Vs=Initial volume of the sample IO 19597 (2' ) (/0 1(0 )
Ws= Initial weight of the sample
%S= Percent Solid
Reported Recalculated Results
# Sample ID Compound Concentragions - - -Concentyations Qualifications
( ”:é __) { o%ﬁ )
# 2= Diesel (egp-e2q ) EEAY 229%.9
S
Comments:

SAMPCLC_r1.wpd



Red Hill Bulk Storage Facility, CTO 18F0126 - SDG 97221

AECOM

LDC 51261
EPA_NO LAB_ID DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT  UNITS LAB_.Q LOQ LOD REV QC
METHOD: 8015B E
ERH1592 BA38281 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 10:15:00 AM9/3/2021 5:47:00 PM 4 230 UG/L J 320 300.0 J
ERH1592 BA38281 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 10:15:00 AM9/19/2021 12:19:00 AM 4 300.0 UG/L U 320 300.0 U
ERH1592 BA38281 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 10:15:00 AM9/19/2021 12:19:00 AM 4 190 UG/L JD 320 300.0 J+ |
ERH1592 BA38281 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 10:15:00 AM9/3/2021 5:47:00 PM 4 310 UG/L J 320 300.0 J
ERH1594 BA38283 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 11:40:00 AM9/19/2021 12:47:00 AM 4 340 UG/L D 320 300.0
ERH1594 BA38283 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 11:40:00 AM9/3/2021 6:15:00 PM 4 3300 UG/L 320 300.0
ERH1594 BA38283 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 11:40:00 AM9/19/2021 12:47:00 AM 4 300.0 UG/L U 320 300.0 U
ERH1594 BA38283 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 11:40:00 AM9/3/2021 6:15:00 PM 4 470 UG/L 320 300.0
ERH1596 BA38285 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 12:40:00 PM 9/3/2021 6:43:00 PM 3 270 UG/L J 320 300.0 J
ERH1596 BA38285 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 12:40:00 PM 9/19/2021 1:16:00 AM 3 300.0 UG/L U 320 300.0 U
ERH1596 BA38285 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 12:40:00 PM 9/19/2021 1:16:00 AM 3 190 UG/L JD 320 300.0 J+ |
ERH1596 BA38285 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 12:40:00 PM 9/3/2021 6:43:00 PM 3 520 UG/L 320 300.0
ERH1598 BA38287 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 8:50:00 AM 9/19/2021 1:44:00 AM 3 300.0 UG/L U 320 300.0 U
ERH1598 BA38287 1 C10-C24 DIESEL RANGE ORGANICS 8/19/2021 8:50:00 AM  9/3/2021 7:12:00 PM 3 300.0 UG/L U 320 300.0 U
ERH1598 BA38287 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 8:50:00 AM 9/19/2021 1:44:00 AM 3 300.0 UG/L U 320 300.0 U
ERH1598 BA38287 1 C24-C40 TOTAL PETROLEUM HYDROCARBONS, Ol 8/19/2021 8:50:00 AM 9/3/2021 7:12:00 PM 3 320 UG/L 320 300.0
METHOD: 8260B
ERH1591 BA38280 1 BENZENE 8/19/2021 9:58:00 AM  8/27/2021 3:42:00 PM 3 0.30 UG/L U 1.0 0.30 U
ERH1591 BA38280 1 ETHYLBENZENE 8/19/2021 9:58:00 AM 8/27/2021 3:42:00 PM 3 0.50 UG/L u 1.0 0.50 U
ERH1591 BA38280 1 PETROLEUM HYDROCARBONS C6-C10 8/19/2021 9:58:00 AM 8/27/2021 3:43:00 PM 3 18.0 UG/L U 20 18.0 U
ERH1591 BA38280 1 TOLUENE 8/19/2021 9:58:00 AM 8/27/2021 3:42:00 PM 3 0.30 UG/L U 1.0 0.30 U
ERH1591 BA38280 1 Xylenes 8/19/2021 9:58:00 AM  8/27/2021 3:42:00 PM 3 0.30 UG/L U 2.0 0.30 U
ERH1592 BA38281 1 BENZENE 8/19/2021 10:15:00 AM8/27/2021 4:10:00 PM 4 0.30 UG/L U 1.0 0.30 U
ERH1592 BA38281 1 ETHYLBENZENE 8/19/2021 10:15:00 AM8/27/2021 4:10:00 PM 4 0.50 UG/L U 1.0 0.50 U
ERH1592 BA38281 1 PETROLEUM HYDROCARBONS C6-C10 8/19/2021 10:15:00 AM8/27/2021 4:11:00 PM 4 18.0 UG/L U 20 18.0 U
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EPA_NO LAB_ID DF

ANALYTE

ERH1592

ERH1592

ERH1593

ERH1593

ERH1593

ERH1593

ERH1593

ERH1594

ERH1594

ERH1594

ERH1594

ERH1594

ERH1595

ERH1595

ERH1595

ERH1595

ERH1595

ERH1596

ERH1596

ERH1596

ERH1596

ERH1596

ERH1597

ERH1597

ERH1597

ERH1597

ERH1597
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COLL_DATE ANAL_DATE

METHOD: 8260B

BA38281

BA38281

BA38282

BA38282

BA38282

BA38282

BA38282

BA38283

BA38283

BA38283

BA38283

BA38283

BA38284

BA38284

BA38284

BA38284

BA38284

BA38285

BA38285

BA38285

BA38285

BA38285

BA38286

BA38286

BA38286

BA38286

BA38286

1

1

1

TOLUENE

Xylenes

BENZENE

ETHYLBENZENE

PETROLEUM HYDROCARBONS C6-C10
TOLUENE

Xylenes

BENZENE

ETHYLBENZENE

PETROLEUM HYDROCARBONS C6-C10
TOLUENE

Xylenes

BENZENE

ETHYLBENZENE

PETROLEUM HYDROCARBONS C6-C10
TOLUENE

Xylenes

BENZENE

ETHYLBENZENE

PETROLEUM HYDROCARBONS C6-C10
TOLUENE

Xylenes

BENZENE

ETHYLBENZENE

PETROLEUM HYDROCARBONS C6-C10
TOLUENE

Xylenes

8/19/2021 10:15:00 AM8/27/2021 4:10:00 PM
8/19/2021 10:15:00 AM 8/27/2021 4:10:00 PM
8/19/2021 11:25:00 AM 8/27/2021 4:38:00 PM
8/19/2021 11:25:00 AM 8/27/2021 4:38:00 PM
8/19/2021 11:25:00 AM8/27/2021 4:37:00 PM
8/19/2021 11:25:00 AM8/27/2021 4:38:00 PM
8/19/2021 11:25:00 AM8/27/2021 4:38:00 PM
8/19/2021 11:40:00 AM 8/27/2021 5:05:00 PM
8/19/2021 11:40:00 AM 8/27/2021 5:05:00 PM
8/19/2021 11:40:00 AM8/27/2021 5:06:00 PM
8/19/2021 11:40:00 AM8/27/2021 5:05:00 PM
8/19/2021 11:40:00 AM8/27/2021 5:05:00 PM
8/19/2021 12:25:00 PM 8/27/2021 5:33:00 PM
8/19/2021 12:25:00 PM 8/27/2021 5:33:00 PM
8/19/2021 12:25:00 PM 8/27/2021 5:34:00 PM
8/19/2021 12:25:00 PM 8/27/2021 5:33:00 PM
8/19/2021 12:25:00 PM 8/27/2021 5:33:00 PM
8/19/2021 12:40:00 PM 8/27/2021 6:01:00 PM
8/19/2021 12:40:00 PM 8/27/2021 6:01:00 PM
8/19/2021 12:40:00 PM 8/27/2021 6:02:00 PM
8/19/2021 12:40:00 PM 8/27/2021 6:01:00 PM
8/19/2021 12:40:00 PM 8/27/2021 6:01:00 PM
8/19/2021 8:45:00 AM  8/27/2021 6:29:00 PM
8/19/2021 8:45:00 AM 8/27/2021 6:29:00 PM
8/19/2021 8:45:00 AM 8/27/2021 6:30:00 PM
8/19/2021 8:45:00 AM 8/27/2021 6:29:00 PM

8/19/2021 8:45:00 AM 8/27/2021 6:29:00 PM

QCLev RESULT

UNITS

4 0.30
4 0.30
3 0.30
3 0.50
3 18.0
3 0.30
3 0.30
4 0.30
4 0.50
4 85

4 0.30
4 0.30
3 0.30
3 0.50
3 18.0
3 0.30
3 0.30
3 0.30
3 0.50
3 18.0
3 0.30
3 0.30
3 0.30
3 0.50
3 18.0
3 0.30
3 0.30

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

UG/L

LAB.Q LOQ LOD
u 10 030
U 20 030
U 10 030
U 1.0 050
u 20 18.0
u 10 030
U 20 030
U 10 030
U 1.0 050
G3 20 18.0
u 10 030
u 20 030
U 10 030
U 10 050
U 20 18.0
u 10 030
u 20 030
u 10 030
U 10 050
U 20 18.0
U 10 030
u 20 030
u 10 030
u 10 050
U 20 18.0
U 10 030
U 20 030

REV QC

cC ¢ Cc c c c c c c

cC ¢ ¢ cccccccccc c c c c




EPA_NO LAB_ID DF ANALYTE

ERH1598

ERH1598

ERH1598

ERH1598

ERH1598

ERH1592

ERH1592

ERH1592

ERH1594

ERH1594

ERH1594

ERH1596

ERH1596

ERH1596

ERH1598

ERH1598

ERH1598
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COLL_DATE ANAL_DATE

METHOD: 8260B

BA38287

BA38287

BA38287

BA38287

BA38287

1

1

1

1

1

BENZENE

ETHYLBENZENE

PETROLEUM HYDROCARBONS C6-C10
TOLUENE

Xylenes

METHOD: 8270DSIM

BA38281

BA38281

BA38281

BA38283

BA38283

BA38283

BA38285

BA38285

BA38285

BA38287

BA38287

BA38287

1

1

1

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE

NAPHTHALENE

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE

NAPHTHALENE

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE

NAPHTHALENE

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE

NAPHTHALENE

8/19/2021 8:50:00 AM 8/27/2021 6:58:00 PM
8/19/2021 8:50:00 AM 8/27/2021 6:58:00 PM
8/19/2021 8:50:00 AM 8/27/2021 6:57:00 PM
8/19/2021 8:50:00 AM 8/27/2021 6:58:00 PM

8/19/2021 8:50:00 AM 8/27/2021 6:58:00 PM

8/19/2021 10:15:00 AM8/27/2021 12:40:00 PM
8/19/2021 10:15:00 AM8/27/2021 12:40:00 PM
8/19/2021 10:15:00 AM 8/27/2021 12:40:00 PM
8/19/2021 11:40:00 AM 8/27/2021 1:03:00 PM
8/19/2021 11:40:00 AM8/27/2021 1:03:00 PM
8/19/2021 11:40:00 AM8/27/2021 1:03:00 PM
8/19/2021 12:40:00 PM 8/27/2021 1:25:00 PM
8/19/2021 12:40:00 PM 8/27/2021 1:25:00 PM
8/19/2021 12:40:00 PM 8/27/2021 1:25:00 PM
8/19/2021 8:50:00 AM  8/27/2021 1:47:00 PM
8/19/2021 8:50:00 AM 8/27/2021 1:47:00 PM

8/19/2021 8:50:00 AM  8/27/2021 1:47:00 PM

QCLev RESULT

UNITS

3 0.30
3 0.50
3 18.0
3 0.30
3 0.30
4 0.19
4 0.089
4 0.10
4 53
4 49
4 110
3 0.10
3 0.10
3 0.10
3 0.10
3 0.10
3 0.10

UG/L
UG/L
UG/L
UG/L

UG/L

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

UG/L

LAB.Q LOQ LOD
u 10 030
U 10 050
U 20 18.0
U 1.0 030
u 20 030
J 02 010
J 02 010
U 02 010

04 020

04 020

04 020
u 02 010
U 02 010
U 02 010
u 02 010
u 02 010
u 02 010

REV Q_C

c C Cc Cc cC

[

cC C Cc Cc Cc cC
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