
 LABORATORY DATA CONSULTANTS, INC. 
 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

AECOM  March 31, 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 (NOI) - Data Validation

Dear Ms. Ramos,

Enclosed is the final validation report for the fraction listed below. This SDG was received on February 28th and March 10, 2022 . 
Attachment 1 is a summary of the samples that were reviewed for the analysis.

LDC Project #53484:

SDG #  Fraction

97466, 97756, 97769, 98212
98336, 98337, 98381, 97924

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

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:

! 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)

! 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)

! 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)

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July 1992; update IIA, August 1993; update
II, September 1994; update IIB, January 1995; update III, December 1996; update IIIA, April 1998; IIIB, 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,

Stella Cuenco
Operations Manager/Senior Chemist
scuenco@lab-data.com
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561 pages-DL R1 (added H) Attachment 1

90/10   2B/4   EDD LDC# 53484 (AECOM - Honolulu, HI / Red Hill Bulk Storage Facility, CTO 18F0126)

 LDC SDG#
DATE
REC'D

(2)
DATE
DUE

BTEX
(8260B)

(3)PAHs
(8270D
-SIM)

GRO
(8260B)

TPH-E
(8015B)

SGCU
TPH-E

(8015B)
TOC

(9060A)

  Matrix: Water/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 97466 02/28/22 03/14/22 9 0 5 0 9 0 5 0 5 0 - -

B 97756 02/28/22 03/14/22 - - - - - - - - - - 1 0

C 97769 02/28/22 03/14/22 - - - - - - - - - - 1 0

D 98212 02/28/22 03/14/22 3 0 2 0 3 0 2 0 2 0 1 0

E 98336 02/28/22 03/14/22 5 0 3 0 5 0 3 0 3 0 2 0

F 98337 02/28/22 03/14/22 8 0 4 0 8 0 4 0 4 0 4 0

G 98381 02/28/22 03/14/22 3 0 1 0 3 0 1 0 1 0 5 0

G 98381 02/28/22 03/14/22 3 0 2 0 3 0 2 0 2 0 2 0

H 97924 03/10/22 03/24/22 3 0 2 0 3 0 2 0 2 0 1 0

 Total T/SC 34 0 19 0 34 0 19 0 19 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 142

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation).   These sample counts do not include  MS/MSD, and DUPs V:\LOGIN\AECOM\Red Hill\53484ST-NOI-APPL.wpd



Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Α 1 a 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Volatiles 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97 466 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1652 ΒΑ40208 Water 09/08/21 
ERH1653 ΒΑ40209 Water 09/08/21 
ERH1654 ΒΑ40210 Water 09/08/21 
ERH1655 ΒΑ40211 Water 09/08/21 
ERH1656 ΒΑ40212 Water 09/08/21 
ERH1657 ΒΑ40213 Water 09/08/21 
ERH1658 ΒΑ40214 Water 09/08/21 
ERH1659 ΒΑ40215 Water 09/08/21 
ERH1660 ΒΑ40216 Water 09/08/21 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 8enzene, Toluene, Ethylbenzene, and 
Xylenes (8ΤΕΧ) by Environmental Protection Agency (ΕΡΑ) SW 846 Method 82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

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

3 
V:\LOGIN\AECOM\RED HILL\53484A 1A_AE3.DOC 



Qualification Code Reference 

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

b Presumed contamination from preparation (method blank). 

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

d The analysis with this flag should not be used because another more technically 
sound analysis is available. 

e MS/MSD or Duplicate RPD was high. 

f Presumed contamination from FB or ER. 

g ICP ICS results were unsatisfactory. 

h Holding times were exceeded. 

lnternal 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. 

ο 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found ίπ the validation report. 

w LCS/LCSD RPD was high. 

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

4 
V:\LOGIN\AECOM\RED HILL\53484A 1 Α_ΑΕ3. DOC 



1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received ίn good condition and cooler temperatures upon receipt met 
validation criteria. 

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

ΑΙΙ ίοn abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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. 

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

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

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

ΙV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples ERH1652, ERH1654, ERH1656, and ERH1658 were identified as trip blanks. 
Νο contaminants were found. 
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νιι. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Samρle Surrogate %R (Limits) Analyte Flag AorP 

', 
ERH1652 1,2-Dichloroethane-d4 130 (81-118) Α/1 analytes ΝΑ -

ERH1653 1,2-Dichloroethane-d4 133 (81-118) Α/1 analytes ΝΑ -

ERH1654 1,2-Dichloroethane-d4 133 (81-118) Α/1 analytes ΝΑ -

ERH1655 1,2-Dichloroethane-d4 129 (81-118) Α/1 analytes ΝΑ -

ERH1656 1,2-Dichloroethane-d4 128 (81-118) Α/1 analytes ΝΑ -

ERH1657 1,2-Dichloroethane-d4 129(81-118) Α/1 analytes ΝΑ -

ERH1658 1,2-Dichloroethane-d4 127(81-118) Α/1 analytes ΝΑ -

ERH1659 1,2-Dichloroethane-d4 134(81-118) Α/1 analytes ΝΑ -

ERH1660 1,2-Dichloroethane-d4 132 (81-118) Α/1 analytes ΝΑ -
Bromofluorobenzene 82.9 (85-114) 

νιιι. 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. 

ΙΧ. 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. 

Χ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

ΧΙ. lnternal Standards 

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

6 
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ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion ίπ this SDG. 

7 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Data Qualification Summary - SDG 97466 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 97466 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Field Blank Data Qualification Summary - SDG 97466 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Α 1 a 
SDG #: 97466 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

.ιιι_ι.~ι ,_.,., 
Date:~v-

Page:_1 of_1 
Reviewer:_;d Laboratory: APPL, lnc., Clovis, CA 

2nd Reviewer:~ 
METHOD: GC/MS Volatiles {ΒΤΕΧ) (ΕΡΑ SW-846 Method 8260Β) 

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

1 ~alidatioD A[ea 

Sample receίpt/Technίcal holding times 

GC/MS lnstrument performance check 

lnίtίal calibratίon/lCV 

ContίnuίnQ calίbratίon \~°' 
1 

Laboratorv Blanks 

Fίeld blanks 

SurroQate spίkes 

Matrίx spίke/Matrix spίke dup/ίcates 

Laboratory control samples 

Fίeld duplίcates 

lnternal standards 

Target analyte quantίtatίon 

TarQet analyte ίdentificatίon 

Sνstem performance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provίded/applicable 
SW = See worksheet 

Client ID 

ERH1652 1"91 . 
ERH1653 

ERH1654 Ί\?J 

ERH1655 

ERH1656 Τ '~ 
ERH1657 

ERH1658 Tt» 
ERH1659 

ERH1660 
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ND = Νο compounds detected 
R = Rίnsate 
FB = Field blank 
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D = Duplίcate 
ΤΒ = Trίp blank 

C.ι:J ι,.. 

,e,'-/ !; vJ 
-ω} ςι.) 

SB=Source blank 
OTHER: 

ΕΒ = Equίpment blank 

LablD Matrix Date 

ΒΑ40208 Water 09/08/21 

ΒΑ40209 Water 09/08/21 

ΒΑ40210 Water 09/08/21 

ΒΑ40211 Water 09/08/21 

ΒΑ40212 Water 09/08/21 

ΒΑ40213 Water 09/08/21 

ΒΑ40214 Water 09/08/21 

ΒΑ40215 Water 09/08/21 

ΒΑ40216 Water 09/08/21 
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LDC #: ~~ι.f-J.\-\Q./ VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes 

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 t7 ) 

Ple e see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
Υ Ν/Α Were all surrogate %R within QC limits? 

c~) 

Page:_I ot!_ 
Reviewer:--"F---'T __ 

Υ Ν Ν/Α lf the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside 
of criteria? 
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SMC1 (TOL) = Toluene-d8 
SMC2 (BFB) = Bromofluorobenzene 
SMC3 (DCE) = 1,2-Dichloroethane-d4 
SMC4 (DFM) = Dibromofluoromethane 

SUR.wpd 

-
οι.Ε" 

,V 
~fι> 

ΟΙ.,. 11 ;...,., .... \ 1 ..... • 

\'?,0 ( ~\-\\-0 ) .λ+ ~/f Ν\'? 
( ) 

ι ,., .,, ( ) 

( ) 

\ ?? ( ) 

( ) 

\Ί-°Ι ( ) 

( ) 

\Vό ( ) 

( ) 

\2·°\ ( ) 

( ) 

\1-1 ( ) 

( ) 

\? ιJ ( ) 

( ) 

\'b ► ( ,'J ) 
1 / 

%\ 82.4 ( <6 - \\L.\ ) \lf 

f"') 



LDC #: ς :?J':\:~ιfA-\~ 
) 

Page:_1ot_ VALIDATION FINDINGS WORKSHEET 
Surrogate Spikes Reviewer:.__,__FT~--

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 Ι'-)) 

~Ι~ ~ee qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". ( ':> 1 
-~-+-,~-/Α_ Were all surrogate %R within QC limits? / 
vJ±fttA lf the percent recovery (%R) for one or more surrogates was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside 

of criteria? 
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SMC1 (TOL) = Toluene-d8 
SMC2 (BFB) = Bromofluorobenzene 
SMC3 (DCE) = 1,2-Dichloroethane-d4 
SMC4 (DFM) = Dibromofluoromethane 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484A2b 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97 466 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1653 ΒΑ40209 Water 09/08/21 
ERH1655 ΒΑ40211 Water 09/08/21 
ERH1657 ΒΑ40213 Water 09/08/21 
ERH1659 ΒΑ40215 Water 09/08/21 
ERH1660 ΒΑ40216 Water 09/08/21 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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 (ΕΡΑ) SW 
846 Method 8270D in Selected lon Monitoring (SIM) mode 

ΑΙΙ sample results were subjected to Stage 28 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+ (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 lndeterminate): 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 ίπ the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίπ 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. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 Hold ing times were exceeded. 

lnternal 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. 

ο 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found ίπ the validation report. 

w LCS/LCSD RPD was high. 

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

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

ΑΙΙ ίση abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for all analytes. 

ΙV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

νι. Field Blanks 

Νο field blanks were identified in this SDG. 
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νιι. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Analyte Flag AorP 

ERH1655 Fluoranthene-d1 Ο 51.7 (58-120) ΑΙΙ analytes J- (all detects) Ρ 

ERH1657 Fluoranthene-d 1 Ο 43.7 (58-120) ΑΙΙ analytes UJ (all non-detects) Ρ 

VΙΙΙ. 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. 

ΙΧ. 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. 

Χ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentifιcation 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

6 
V:\LOGIN\AECOM\RED HILL\53484A2B_AE3.DOC 



Due to surrogate %R, data were qualified as estimated in two samples. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 97 466 

1 Sam~le 1 Anal~e 1 Flag 1 AorP 1 Reason 1 

ERH1655 AII analytes J- (all detects) Ρ Surrogates (¾R) (s) 
ERH1657 UJ (all non-detects) 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG 97466 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 97466 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484A2b 
SDG #: 97466 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL. lnc .• Clovis. CA 

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

~] ,("] Υ 
Date:~-z,,, 

Page:_1_of_1_ 
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. 
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1. 

11. 

111. 

ιν. 
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νιι. 

νιιι. 
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χ. 
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χιι. 

ΧΙΙΙ. 

χιν. 

XV. 

Note: 
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Notes: 

1 ~alidatioD A[ea 

Sample receipt/Technical holdinQ times 

GC/MS lnstrument performance check 

lnίtίal calibration/lCV 

ContίnuinQ calibration ,e.N\~O\ 
Laboratorv Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Fίeld duplicates 

lnternal standards 

Tarqet analvte auantitation 

Target analyte identification 

System performance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applίcable 
SW = See worksheet 

Client 1D 

ERH1653 

ERH1655 

ERH1657 

ERH1659 

ERH1660 
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ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 
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Commeots 
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D = Duplicate 
ΤΒ = Trip blank 

c..uv 

ΕΒ = Equipment blank 

LablD 

ΒΑ40209 

ΒΑ40211 

ΒΑ40213 

ΒΑ40215 

ΒΑ40216 

\6✓ !:::. w 
L "'Ζ.Ο/ ςν 

ι, 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 
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LDC #: ~ ~ lf;ι/- ~~,.\ο VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270 \? ) ~ \ ('Ι) 
Surrogate Recovery 

Ple~e see qualification below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
Υ ~Ν/Α Were percent recoveries (%R) for surrogates within QC limits? 
vωΝΙΑ 
Υ Ν pqιιv lf any %R was less than 1 Ο percent, was a reanalysis performed to confιrm %R? 

....... 

# Sample ID Surrogate %R (Limits) 

'2- '{'f-O\0 ς \., ( ~ ... μ.ο) 

'ό 

(ΝΒΖ) = Nitrobenzene - d5 
(FBP) = 2-Fluorobiphenyl 
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(2CP) = 2-Chlorophenol - d4 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Α7 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Gasoline Range Organics 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97 466 

Laboratory Sample Collection 
Samρle ldentification ldentification Matrix Date 

ERH1652 ΒΑ40208 Water 09/08/21 
ERH1653 ΒΑ40209 Water 09/08/21 
ERH1654 ΒΑ40210 Water 09/08/21 
ERH1655 ΒΑ40211 Water 09/08/21 
ERH1656 ΒΑ40212 Water 09/08/21 
ERH1657 ΒΑ40213 Water 09/08/21 
ERH1658 ΒΑ40214 Water 09/08/21 
ERH1659 ΒΑ40215 Water 09/08/21 
ERH1660 ΒΑ40216 Water 09/08/21 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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: 

Gasoline Range Organics by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received ίn good condition and cooler temperatures upon receipt met 
validation criteria. 

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

lnstrument performance check was performed at the required frequency. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

Α curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) was greater than or equal to 0.990. 

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples ERH1652, ERH1654, ERH1656, and ERH1658 were identified as trip blanks. 
Νο contaminants were found. 

VΙΙ. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits with the following exceptions: 
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Affected 
Sample Surrogate %R (Limits) Analyte Flag Α orP 

ERH1660 Bromofluorobenzene 82.9 (85-114) Gasoline range organics UJ (all non-detects) Ρ 

VΙΙΙ. 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. 

ΙΧ. Laboratory Control Samples 

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

Χ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

ΧΙV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

Due to surrogate %R, data were qualified as estimated in one sample. 
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Red Hill Bulk Storage Facility, cτο 18F0126 
Gasoline Range Organics - Data Qualification Summary - SDG 97 466 

1 Sam~le 1 Analιte 1 Flag ι,Ρι Reason {Codes} 1 

ERH1660 Gasoline range organics UJ (all non-detects) Ρ Surrogates (%R) (s) 

Red Hill Bulk Storage Facility, cτο 18F0126 
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG 
97466 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 97466 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Α7 

SDG #: 97466 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date:~/ ), 'V 

Page:_J_of~ 
Reviewer:~ Laboratory: APPL, lnc., Clovis, CA 

2nd Reviewer:~ 
METHOD: GC/MS Gasoline Range Organics (ΕΡΑ SW-846 Method 82608) 

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

1 1 ~alidatiΩD Area 

1. Sample receipt/Technical holdinq times 

11. GC/MS lnstrument performance check 

111. lnitial calibration/lCV 

ιν. Continuinq calibration 1 t)l\~Q;\ 
1 

ν. Laboratorv Blanks 

νι. Field blanks 

νιι. Surroqate spikes 

νιιι. Matrix spike/Matrix spike duplicates 

ΙΧ. Laboratorv control samples 

χ. Field duplicates 

ΧΙ. lnternal standards 

χιι. Tarqet analνte quantitation 

ΧΙΙΙ. Target analyte identification 

χιν. System performance 

XV. Overall assessment of data 

Note: Α = Acceptable 

1 

2 

3 
..,_ 

4 

5 

6 

7 

8 

9 

1n 

Notes: 

Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

ERH1652 -τΡJ 

ERH1653 

ERH1654 ίΡ, 

ERH1655 

ERH1656 τρ, 
~ 

ERH1657 

ERH1658 ΊΡJ 

ERH1659 

ERH1660 

111 11 
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ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 
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1 

Cammeots 1 

\C.," ~ -t-0 

C..(,\J ~iolw . 
:: ι, ~, ς -1 

1 

' 1 

D = Duplicate SB=Source blank 
ΤΒ = Trip blank OTHER: 
ΕΒ = Equipment blank 

Lab ID Matrix Date 

ΒΑ40208 Water 09/08/21 

ΒΑ40209 Water 09/08/21 

ΒΑ40210 Water 09/08/21 

ΒΑ40211 Water 09/08/21 

ΒΑ40212 Water 09/08/21 

ΒΑ40213 Water 09/08/21 

ΒΑ40214 Water 09/08/21 

ΒΑ40215 Water 09/08/21 

ΒΑ40216 Water 09/08/21 
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LDC #: ς ~ ι.\«ιJ f-~ 1 

METHOD: ✓Gc HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or Νο __ . 
ρ.se see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 

γ~ JN/A υιc:J aιι surro~ ate recoverιes (ο/οΚ) meet τne uι; ιιmιtsΊ 

Sample Detector/ Surrogate 
# 1D Column Compound %R (Limits) 
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Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 
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c· a,a,a-Trifluorotoluene 1 Fluorobenzene (F8Z) ο Decachlorobiphenνl (DC8) υ Tripentνltin Μ Chloro-octadecane 

D 8romochlorobenene J n-Triacontane Ρ 1-methvlnaDhthalene V Tri-Π-DΓ0Dvltin 88 2 4-DichloroDhenvlacetic acid 
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Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Α8 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Petroleum Hydrocarbons as Extractables 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97466 

Laboratory Sample 
Sample ldentification ldentification Matrix 

ERH1653 ΒΑ40209 Water 
ERH1655 ΒΑ40211 Water 
ERH1657 ΒΑ40213 Water 
ERH1659 ΒΑ40215 Water 
ERH1660 ΒΑ40216 Water 
ERH 1653(SGCU) BA40209(SGCU) Water 
ERH 1655(SGCU) ΒΑ40211 (SGCU) Water 
ERH1657(SGCU) BA40213(SGCU) Water 
ERH 1659(SGCU) BA40215(SGCU) Water 
ERH 1660(SGCU) BA40216(SGCU) Water 

Samples appended with SGCU underwent "Silica Gel Clean Up" 
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Collection 
Date 

09/08/21 
09/08/21 
09/08/21 
09/08/21 
09/08/21 
09/08/21 
09/08/21 
09/08/21 
09/08/21 
09/08/21 



lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 (ΤΡΗ) as Extractables by Environmental Protection 
Agency (ΕΡΑ) SW 846 Method 80158 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 ΙCΡ ICS results were unsatisfactory. 

h Holding times were exceeded. 

lnternal 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. 

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

ρ 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found in the validation report. 

w LCS/~CSD RPD was high. 

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

ΑΙΙ samples were received ίπ good condition and cooler temperatures upon receipt met 
validation criteria. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

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

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

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

111. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found ίπ the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank 1D Date Analνte Concentration Samples 

21091 SA 1-BLK 09/15/21 Oil (C24-C40) 320 ug/L ERH 1653(SGCU) 
ERH 1655(SGCU) 
ERH1657(SGCU) 
ERH 1659(SGCU) 
ERH 1660(SGCU) 

Sample concentrations were compared to concentrations detected ίπ the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5Χ blank contaminants) than the concentrations found ίπ the associated laboratory 
blanks with the following exceptions: 
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Sample Analvte 

ERH 1653(SGCU) Oil (C24-C40) 

ERH1655(SGCU) Oil (C24-C40) 

ERH1657(SGCU) Oil (C24-C40) 

ERH 1659(SGCU) Oil (C24-C40) 

ERH 1660(SGCU) Oil (C24-C40) 

V. Field Blanks 

Νο field blanks were identified ίπ this SDG. 

νι. Surrogates 

Reported Modifιed Final 
Concentration Concentration 

330 ug/L 330J+ ug/L 

300 ug/L 300U ug/L 

410 ug/L 410J+ ug/L 

280 ug/L 300U ug/L 

270 ug/L 300U ug/L 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Analyte Flag Α orP 

ERH 1653(SGCU) Octacosane 160 (60-142) ΑΙΙ analytes J+ (all detects) Ρ 
ortho-Terphenyl 128 (56-125) 

ERH 1655(SGCU) Octacosane 168 (60-142) ΑΙΙ analytes J+ (all detects) Ρ 
ortho-Terphenyl 136 (56-125) 

ERH1657(SGCU) Octacosane 175 (60-142) ΑΙΙ analytes J+ (all detects) Ρ 
ortho-Terphenyl 138 (56-125) 

ERH 1659(SGCU) Octacosane 192 (60-142) ΑΙΙ analytes J+ (all detects) Ρ 
ortho-Terphenyl 147 (56-125) 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were πο matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples ίπ this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VΙΙΙ. 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: 
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LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) 

21091 SA 1 LCS/LCSD Diesel (C1 0-C24) 177 (36-132) 134 (36-132) 
(ERH1655(SGCU)) 

21091 SA 1 LCS/LCSD Diesel (C10-C24) 177 (36-132) 134 (36-132) 
(ERH1653(SGCU) 
ERH1657(SGCU) 
ERH 1659(SGCU) 
ERH1660(SGCU)) 

21091 SA 1 LCS/LCSD Oil (C24-C40) 190 (41-113) 151 (41-113) 
(ΑΙΙ samples in SDG 
97466) 

Relative percent differences (RPD) were within QC limits. 

ΙΧ. Field Duplicates 

Νο field duplicates were identified ίπ this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

Flag Α orP 

J+ (all detects) Ρ 

ΝΑ -

J+ (all detects) Ρ 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion ίπ this SDG. 

Due to surrogate %R and LCS/LCSD %R, data were qualified as estimated ίπ ten 
samples. 

Due to laboratory blank contamination, data were qualified as estimated or not detected 
in five samples. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 97466 

1 Sam~le 1 Analιte 1 Flag 1 Α orP 1 Reason {Code} 1 

ERH 1653(SGCU) ΑΙΙ analytes J+ (all detects) Ρ Surrogates (%R) (s) 
ERH 1655(SGCU) 
ERH1657(SGCU) 
ERH 1659(SGCU) 

ERH1655(SGCU) Diesel (C10-C24) J+ (all detects) Ρ Laboratory control samples 
(%R) (1) 

ERH1653 Oil (C24-C40) J+ (all detects) Ρ Laboratory control samples 
ERH1655 (%R) (1) 
ERH1657 
ERH1659 
ERH1660 
ERH 1653(SGCU) 
ERH 1655(SGCU) 
ERH1657(SGCU) 
ERH 1659(SGCU) 
ERH 1660(SGCU) 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 97466 

Modifιed Final 
Sample Analyte Concentration Α orP Code 

ERH 1653(SGCU) Οίl (C24-C40) 330J+ ug/L Α b 

ERH 1655(SGCU) Οίl (C24-C40) 300U ug/L Α b 

ERH 1657(SGCU) Οίl (C24-C40) 410J+ ug/L Α b 

ERH 1659(SGCU) Οίl (C24-C40) 300U ug/L Α b 

ERH1660(SGCU) Oil (C24-C40) 300U ug/L Α b 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 97466 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Α8 

SDG #: 97466 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: GC ΤΡΗ as Extractables (ΕΡΑ SW-846 Method 80158) 

Date: ~, J(/1,ιγ' 
Page:_J_of_J_ 

Reviewer:__p_ 
2nd Reviewer:---4Ξ:::: 

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

1 

,. 
11. 

111. 

1v. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

VII 

Note: 

1t, 

21 ' 

1 1 

4 1 
~ 1 5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

1 
1. 

1 ~alidatiΩD A[ea 

Sample receipt/Technical holdίnq times 

lnitial calibration/lCV 

Continuing calibration le.ν'\Q~ Ρ\ . 
Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Target analνte quantitation 

Target analνte identification 

Γ'Ι,,, ..... ~ιι r.f ..ι~+~ 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

ERH1653 

ERH1655 

ERH1657 

ERH1659 

ERH1660 

ERH1653(SGCU) 

ERH1655(SGCU) 

ERH1657(SGCU) 

ERH1659(SGCU) 

ERH1660(SGCU) 

i, οqιςΑ 
'2-\0~\ςp.' 
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1 1 

Α. / Δ. 
ΑιΔ ο 7,, ~ο 

ι 

Δ 
~v,J 

Ν 

:.>vJ 
\'J Ch 

~w \..CbιΌ 

~ 
Ν 

Ν 

λ. 

ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

1 

Comments 

~ 1.-0, (Υ - 1 

D = Duplicate 
ΤΒ = Trip blank 

c.oJ 

ΕΒ = Equipment blank 

Lab/D 

ΒΑ40209 

ΒΑ40211 

ΒΑ40213 

ΒΑ40215 

ΒΑ40216 

BA40209(SGCU) 

ΒΑ40211 (SGCU) 

BA40213(SGCU) 

BA40215(SGCU) 

BA40216(SGCU) 

\ tN ~w 
,ι,,ο}-~,Ο ~ - ι 

SB=Source blank 
OTHER: 

Matrix Date 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 

Water 09/08/21 
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LDC#: ~~LfP..<lJ 

METHOD: Jί' GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Blanks 

PJease see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
Ν Ν/Α Were all samples associated with a given method blank? 
Ν Ν/Α Was a method blank performed for each matrix and whenever a sample extraction procedure was performed? 

Υ IN Ν/Α Was a method blank performed with each extraction batch? 
Ν Ν/Α Were any contaminants found in the method blanks? lf yes, please see findings below. Re,')~ \t 

Level ιν Only ι...θ'~ -
Υ Ν / (Gasoline and aromatics only)Was a method blank analyzed with each 24 hour batch? 
Υ Ν /. Was a metho~\ιla~k analyzed for each analytical ! 2''\l:';ψion batch of s20 samples? 
Blank xtraction date: ς i-, Blank analysis date:~ '2, 1 Associated samples: {Q - \ Ο 
Conc. units: \λ~_'Η .. 

Blank 1D Samp_le ldentification 

i,oC\\S' ~\- ~\l<.. cl, 
2>1.0 'i~O 1+ οΟ ιλ ~\Ο j -t 

-;-z.o ~"2.0 "?1.0 "'Z.LJ "?.,1..σ 

(1>) 

Blank extraction date: ___ _ Blank analysis date: __ _ Associated samples: ___________ _ 
Conc. units: 

Blank 1D Samp_le ldentification 

ALL CIRCLED RESULTS WERE ΝΟΤ QUALIFIED. ALL RESUL TS ΝΟΤ CIRCLED WERE QUALIFIED ΒΥ ΤΗΕ FOLLOWING STATEMENT: 
ΑΙΙ contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS_r1 .wpd 
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LDC #: ~ 27-i-~ f ι>,Ο~ 

✓ 
METHOD: GC HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or Νο __ . 

- - -·- -

'(Ν)Ν/Α Did all surroςate recoveries (%R) meet the QC limits? 
\ r 

Sample Detector/ Surrogate 
# ΙD Column Compound %R {Limits) 

Page:_lotZ__ 

Reviewer: FT 

'/ / 
Qualifications 
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.ι,, tS~ ( v ) \ ~· 

( ) 

1 1 1 1 1 i ! 1 1 

1 1 1 1 1 

( 

; 1 
1 ί 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

Α Chlorobenzene (CBZ) G Octacosane Μ Benzo( e )Pyrene s 1-Chloro-3-Nitrobenzene Υ Tetrachloro-m- xylene 

Β 4-Bromofluorobenzene (BFB) Η Ortho-T erphenvl Ν Terphenvl-D14 Τ 3,4-Dinitrotoluene Ζ 2-Bromonaphthalene 

C' a,a,a-Trifluorotoluene 1 Fluorobenzene (FBZ) ο Decachlorobiphenνl (DCB) υ Tripentνltin ΑΑ Chloro-octadecane 

D Bromochlorobenene J n-T riacontane Ρ 1-methνlnaDhthalene ν Tri-Π-DΓODνltin ΒΒ 2 4-DichloroDhenνlacetic acid 

Ε 1 4-Dichlorobutane κ Hexacosane Q DichloroDhenνl Acetic Acid lDCAA) νν TribuM PhosDhate CC 2 5-Dibromotoluene 

F 1_4_-.- lDFB) ι - ·~ R ,ιι_· . χ TrίnhAnvl ~• ·~· 
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LDC#: ~ ~tf Α~ 

METHOD: v'GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

se see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 

Page:_1 _of_1 _ 

Reviewer: FT ----

._.. .. ) Ν/Α Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
Υ (Ν Ν/Α Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

Level IV/D Only 

C7 . 
LCS LCSD 

# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

'2- 1 ο~,cς ~ \ ~ \11 (~to-,~i ,~4 ( ;ιc, .. 1,~ ( ) (ο -=9" \U '\ ~ -t o\J:λJ lt' -1:\-, ~ J 

\.4-Δ \() >\Ε~ \ °10 ( -t.}}-\\1., \ s-) ( ιι ι -ιι ~ :ι. \Ο°(\' Α\ -9,\~. Jι ' At\ De,; ( ) 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 5348486 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill 8ulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Organic Carbon 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97756 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1767 8Α42410 Water 10/04/21 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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), and the DoD General Validation Guidelines (November 2019). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίπ 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 ίs recommended. 

ΝΑ (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. 

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

a ICP Serial 0ilution %0 was not within control limits. 

b Presumed contamination from preparation (method blank). 

c Calibration %RS0, r, r2, %0 or %R was noncompliant. 

d The analysis with this flag should not be used because another more 
technically sound analysis ίs available. 

e MS/MS0 or 0uplicate RP0 was high. 

f Presumed contamination from FB or ER. 

g ICP ICS results were unsatisfactory. 

h Holding times were exceeded. 

lnternal standard performance was unsatisfactory. 

k Estimated Maximum Possible Concentration (HRGC/HRMS only) 

LCS/LCS0 %R was not within control limits. 

m Result exceeded the calibration range. 

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

ρ RP0 between two columns was high (GC only). 

q MS/MS0 recovery was not within control limits. 

s Surrogate recovery was not within control limits. 

t Presumed contamination from trip blank. 

ν Unusual problems found with the data not defined elsewhere. 0escription of the 
problem can be found in the validation report. 

w LCS/LCS0 RP0 was high. 

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

ΑΙΙ samples were received ίn good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified ίn this SDG. 

νι. 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 ίn this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

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

VΙΙΙ. 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. 

ΙΧ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

5 
V:\LOGIN\AECOM\RED HILL\53484B6_AE3.DOC 



ΧΙ. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

6 
V:\LOGIN\AECOM\RED HILL\53484B6_AE3.DOC 



Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Data Qualification Summary - SDG 97756 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG 97756 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Field Blank Data Qualification Summary - SDG 97756 

Νο Sample Data Qualified ίn this SDG 
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LDC #: 53484Β6 

SDG #: 97756 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL. lnc .• Clovis. CA 

METHOD: (Analyte) TOC {ΕΡΑ SW-846 Method 9060Α) 

Date: '2>1 / ςf 2,7,,,.
Page:_f of_( 

Reviewer: ;tΠ/ 
2nd Reviewer: vt._ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
vali d f ation indinqs worksheets. 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484C6 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Organic Carbon 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97769 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1771 ΒΑ42475 Water 10/05/21 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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), and the DoD General Validation Guidelines (November 2019). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

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

VII. Duplicate Sample Analysis 

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

VΙΙΙ. 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. 

ΙΧ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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ΧΙ. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, cτο 18F0126 
Total Organic Carbon - Data Qualification Summary - SDG 97769 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG 97769 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Field Blank Data Qualification Summary - SDG 97769 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484C6 
SDG #: 97769 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α) 

Date: 3/ Ιs1 ?;Ί, 
Page:_T;I_ 

Reviewer: ,.,fΠ/ 
2nd Reviewer: 4_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted ίn attached 
ι·d ι· f" d" k h t νaι aιon ιn ιnQs wor s ee s. 
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Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 5348401a 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Volatiles 

Stage 2Β 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98212 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1906 ΒΑ46114 Water 11/10/21 
ERH1907 ΒΑ46115 Water 11/10/21 
ERH1909 ΒΑ46116 Water 11/10/21 
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1 ntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 8enzene, Toluene, Ethylbenzene, and 
Xylenes (8ΤΕΧ) by Environmental Protection Agency (ΕΡΑ) SW 846 Method 82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

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

ρ 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

ΑΙΙ ίοn abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found ίn the laboratory blanks. 

VI. Field Blanks 

Sample ERH1906 was identified as a trip blank. Νο contaminants were found. 
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νιι. Surrogates 

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

VΙΙΙ. 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. 

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH 1907 and ERH 1909 were identified as field duplicates. Νο results were 
detected in any of the samples. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentifίcation 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο 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 98212 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 98212 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Field Blank Data Qualification Summary - SDG 98212 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484O1a 
SDG #: 98212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL. lnc .• Clovis. CA 

METHOD: GC/MS Volatiles (ΒΤΕΧ) (ΕΡΑ SW-846 Method 8260Β) 

Date:W'),)' 
Page:_lof~ 

Reviewer:--=---f-7 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validatio'n findings worksheets. 
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Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 5348402b 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98212 

Laboratory 5am ple Collection 
Sample ldentification ldentification Matrix Date 

ERH1907 ΒΑ46115 Water 11/10/21 
ERH1909 ΒΑ46116 Water 11/10/21 
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1 ntrod uction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed οπ the cover page. Data validation was performed ίπ 

accordance with the Work Plan/Scope of Work, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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 ίπ 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 (ΕΡΑ) SW 
846 Method 8270D in Selected lon Monitoring (SIM) mode 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk οπ the cover page were subjected to Stage 4 data validation, which ίs 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identifιcation. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): The analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration ίs estimated due 
to non-conformances discovered during data validation. Bias ίs 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 ίn the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίn 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. 

ΝΑ (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. 

Α qualification summary table ίs provided at the end of this report ίf data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
ίs due to a laboratory deviation from a specified protocol or ίs 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 o/oRSD, r, r2, %D or o/oR 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. 

lnternal standard performance was unsatisfactory. 

k Estimated Maximum Possible Concentration (HRGC/HRMS only) 

LCS/LCSD o/oR was not within control limits. 

m Result exceeded the calibration range. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Νο field blanks were identified in this SDG. 
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νιι. Surrogates 

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

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were πο matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples ίπ this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH1907 and ERH1909 were identified as field duplicates. Νο results were 
detected ίπ any of the samples. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion ίπ this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 98212 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 98212 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 98212 

Νο Sample Data Qualified in this SDG 
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LDC #: 5348402b 

SDG #: 98212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL. lnc .• Clovis. CA 

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

Date: 3 /1 ι:; / J'1-
Page:_Jof _j_ 

Reviewer:~ 
2nd Reviewer:-'tΞ-

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

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 
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ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

1 

\,Υ 

CommeDts 

1-
,,,.. 

\ c,✓ J... w ,~ 
C (;V .ι. '1 ,Ο 15'? 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

ΒΑ46115 

ΒΑ46116 
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SB=Source blank 
OTHER: 

Matrix Date 

Water 11/10/21 

Water 11/10/21 
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Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 5348406 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Organic Carbon 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98212 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1907 ΒΑ46115 Water 11/10/21 

1 
V:\LOGIN\AECOM\RED HILL\53484D6_AE3.DOC 



lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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), and the DoD General Validation Guidelines (November 2019). Where 
specific guidance was not available, the data has been evaluated ίπ a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 0ilution %0 was not within control limits. 

b Presumed contamination from preparation (method blank). 

c Calibration %RS0, r, r2 , %0 or %R was noncompliant. 

d The analysis with this flag should not be used because another more 
technically sound analysis is available. 

e MS/MS0 or 0uplicate RP0 was high. 

f Presumed contamination from FB or ER. 

g ICP ICS results were unsatisfactory. 

h Holding times were exceeded. 

lnternal standard performance was unsatisfactory. 

k Estimated Maximum Possible Concentration (HRGC/HRMS only) 

LCS/LCS0 %R was not within control limits. 

m Result exceeded the calibration range. 

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

p RP0 between two columns was high (GC only). 

q MS/MS0 recovery was not within control limits. 

s Surrogate recovery was not within control limits. 

t Presumed contamination from trip blank. 

ν Unusual problems found with the data not defined elsewhere. 0escription of the 
problem can be found in the validation report. 

w LCS/LCS0 RP0 was high. 

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

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met with the following 
exceptions: 

Lab. Associated 
Date Reference/1D Analνte %R (Limits) Samples Flag Α orP 

11/19/21 CCV (20:46) Total organic carbon 85.6 (90-110) ΑΙΙ samples ίη SDG J (all detects) Ρ 
98212 

11/20/21 CCV (05:05) Total organic carbon 84.1 (90-11 Ο) ΑΙΙ samples ίη SDG J (all detects) Ρ 
98212 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified ίn this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

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

VII. Duplicate Sample Analysis 

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

ΙΧ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion ίn this SDG. 

Due to continuing calibration %R, data were qualified as estimated in one sample. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Data Qualification Summary - SDG 98212 

1 Sam~le 1 Analιte 1 Flag 1 Α orP 1 Reason {Code} 1 

ERH1907 Total organic carbon J (all detects) Ρ Continuing calibration (%R) 
(c) 

Red Hill Bulk Storage Facility, cτο 18F0126 
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG 98212 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Field Blank Data Qualification Summary - SDG 98212 

Νο Sample Data Qualified ίn this SDG 
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LDC #: 53484D6 
SDG #: 98212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α) 

Date: 3/ IS"( 2ί, 
Page:_I of _l__ 

Reviewer: ;:ΆJ]J 
2nd Reviewer: ι:1::--:::: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
ι·d . f" d' k h νaι atιon ιn ιnqs wor s eets. 
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Validation Area 

Sample receipt/Technical holdinq times 

lnitial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Soike/Matrix Soike Duplicates 

Duplicate sample analysis 

Laboratorv control samples 

Field duplicates 

Τ arqet Analνte Quantitation 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 
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ERH1907 
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* ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

Comments 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

ΒΑ46115 

SB=Source blank 
OTHER: 

Matrix Date 

Water 11/10/21 
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Notes: _______________________________________________ _ 
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LDC #: 53484D6 VALIDATION FINDINGS WORKSHEET 
Calibration 

METHOD: lnorganics, ΕΡΑ Method __ S_e_e_c_o_ve_r ________ _ 

~ase see qualifications below for all questions answered 11 Ν 11 • Not applicable questions are identified as 11 Ν/Α11 • 

Υ)~ Were all instruments calibrated daily, each set-up time, and were the proper number of standards used? 
~ Were all initial and continuing calibration verification percent recoveries (%R) within the control limits of 90-110%? 

Υ J Ν Ν/Α Are all correlation coefficients >0.995? 
ίEVEL /D ONLY: -

Page:_1_of_1 _ 

Reviewer: ATL 

Υ Ν / Were recalculated results acceptable? See Level IV lnitial and Continuing Calibration Recaluculation Worksheet for recalulations. 
Υ Ν Was a balance check conducted prior to the TDS analysis.? 
Υ Ν Was the titrant normality checked? 

# Date Calibration ID Analyte %R Associated Samples Qualifications Code:c 

11/19/21 CCV (20:46) TOC 85.6 (90-11 Ο) all J/UJ/P ( detect) 
11 /20/21 CCV (05:05) TOC 84.1 (90-110) all J/UJ/P ( detect) 

Comments: _____________________________________________________________ _ 

53484D6. wpd 



Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 5348407 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Gasoline Range Organics 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98212 

Laboratory Sample Collection 
Samρle ldentification ldentification Matrix Date 

ERH1906 ΒΑ46114 Water 11/10/21 
ERH1907 ΒΑ46115 Water 11/10/21 
ERH1909 ΒΑ46116 Water 11/10/21 
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1 ntrod uction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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: 

Gasoline Range Organics by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): The analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration ίs 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 ίn the associated blank(s). 

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

Χ (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. 

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

Α qualification summary table ίs provided at the end of this report ίf data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

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

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

iq MS/MSD recovery was not within control limits. 

s Surrogate recovery was not within control limits. 

t Presumed contamination from trip blank. 

ν 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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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received ίη good condition and cooler temperatures upon receipt met 
validation criteria. 

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

lnstrument performance check was performed at the required frequency. 

ΑΙΙ ίση abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

Α curve fit, based οη the initial calibration, was established for quantitation. The 
coefficient of determination (r2) 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% for all analytes. 

ΙV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found ίη the laboratory blanks. 

VI. Field Blanks 

Sample ERH1906 was identified as a trip blank. Νο contaminants were found. 

νιι. Surrogates 

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

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH1907 and ERH1909 were identified as field duplicates. Νο results were 
detected in any of the samples. 

ΧΙ. lnternal Standards 

Α/1 internal standard areas and retention times were within QC limits. 

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within a/1 specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Data Qualification Summary - SDG 98212 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG 
98212 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 98212 

Νο Sample Data Qualified in this SDG 

7 
V:\LOGIN\AECOM\RED HILL\53484D7 _AE3.DOC 



LDC #: 53484D7 
SDG #: 98212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: 3 /ιψr2--
Page:_l_of 

Reviewer:~ 
2nd Reviewer:_ιι;;; 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: GC/MS Gasoline Range Organics (ΕΡΑ SW-846 Method 8260Β) 

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

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484D8 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Petroleum Hydrocarbons as Extractables 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98212 

Laboratory Sample 
Samρle ldentification ldentification Matrix 

ERH1907 ΒΑ46115 Water 
ERH1909 ΒΑ46116 Water 
ERH1907(SGCU) BA46115(SGCU) Water 
ERH 1909(SGCU) BA46116(SGCU) Water 

Samples appended with SGCU underwent "Silica Gel Clean Up" 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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 (ΤΡΗ) as Extractables by Environmental Protection 
Agency (ΕΡΑ) SW 846 Method 8015Β 

ΑΙΙ sample results were subjected to Stage 2Β data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

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

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

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

111. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank 1D Date Analyte Concentration Samples 

211116A-BLK 11/16/21 Oil (C24-C40) 340 ug/L ERH1907 
ERH1909 

211116A1-BLK 11/16/21 Oil (C24-C40) 260 ug/L ERH1907(SGCU) 
ERH1909(SGCU) 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5Χ blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 
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Sample Analvte 

ERH1907 Οίl (C24-C40) 

ERH1909 Oil (C24-C40) 

ν. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Surrogates 

Reported Modifιed Final 
Concentration Concentration 

300 ug/L 300U ug/L 

270 ug/L 300U ug/L 

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

VΙΙΙ. Laboratory Control Samples 

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

LCSID LCS LCSD 
(Associated Samoles) Analvte %R (Limits) %R lLimits) 

211116A1-LCS/LCSD Oil (C24-C40) 123 (41-113) 
(ERH 1907(SGCU) 
ERH1909(SGCU)) 

Relative percent differences (RPD) were within QC limits. 

ΙΧ. Field Duplicates 

-

Flaα Α orP 

ΝΑ -

Samples ERH1907 and ERH1909 and samples ERH1907(SGCU) and 
ERH1909(SGCU) were identified as field duplicates. Νο results were detected in any of 
the samples with the following exceptions: 

Concentration (uα/L) 

Analyte ERH1907 1 ERH1909 RPD (Limits) 

1 Oil (C24-C4O) 
1 

300J 

1 

270J 

1 

11 (S50) 

1 
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Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 98212 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 98212 

Modifιed Final 
Sample Analνte Concentration Α orP Code 

ERH1907 Oil (C24-C40) 300U ug/L Α b 

ERH1909 Oil (C24-C40) 300U ug/L Α b 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 98212 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484D8 
SDG #: 98212 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: GC ΤΡΗ as Extractables (ΕΡΑ SW-846 Method 80158) 

oate: f Ρ\ /11-v 
Page:_of_/ 

Reviewer:_D_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 
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LDC #: 6" ~ ι.\-~ι.t 9 '6 

METHOD: /4c HPLC 

VALIDATION FINDINGS WORKSHEET 
Blanks 

lease see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
Ν Ν/Α Were all samples associated with a given method blank? 

Υ Ν/Α Was a method blank performed for each matrix and whenever a sample extraction procedure was performed? 
Υ Ν/Α Was a method blank performed with each extraction batch? 
Υ. Ν Ν/Α Were any contaminants found in the method blanks? lf yes, please see findings below. 
evel 1 /D Only 
Υ Ν /Α (Gasoline and aromatics only)Was a method blank analyzed with each 24 hour batch? 
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LDC#: c; ~ 1 -ο~ ~ i 

✓ 
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

ase see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
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VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Field Duplicates Reviewer: FT 

METHOD: GC (ΕΡΑ Method ~ \}; ~ 

Were field duplicate pairs identified in this SDG? 
Were target compounds detected in the field duplicate pairs? 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484E1a 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Volatiles 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98336 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1958 ΒΑ46970 Water 11/24/21 
ERH1959 ΒΑ46971 Water 11/24/21 
ERH1961 ΒΑ46972 Water 11/24/21 
ERH1962 ΒΑ46973 Water 11/24/21 
ERH1964 ΒΑ46974 Water 11/24/21 
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1 ntrod uction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 8enzene, Toluene, Ethylbenzene, and 
Xylenes (8ΤΕΧ) by Environmental Protection Agency (ΕΡΑ) SW 846 Method 82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

2 
V:\LOGI N\AECOM\RED ΗΙ ιι \53484Ε 1 Α_ΑΕ3. 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 lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

νι. Field Blanks 

Samples ERH1958 and ERH1961 were identified as trip blanks. Νο contaminants were 
found. 
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νιι. Surrogates 

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

VΙΙΙ. 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. 

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH 1962 and ERH 1964 were identified as field duplicates. Νο results were 
detected in any of the samples. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο 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 98336 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, cτο 18F0126 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Field Blank Data Qualification Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484E1a 
SDG #: 98336 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc. 1 Clovis, CA 

METHOD: GC/MS Volatiles (ΒΤΕΧ) (ΕΡΑ SW-846 Method 82608) 

Date: ~ / Jς /1,;v 
Page:_j_of_j 

Reviewer:~ 
2nd Reviewer:------t=-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 
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Water 11/24/21 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484E2b 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98336 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1959 ΒΑ46971 Water 11/24/21 
ERH1962 ΒΑ46973 Water 11/24/21 
ERH1964 ΒΑ46974 Water 11/24/21 
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1 ntrod uction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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 (ΕΡΑ) SW 
846 Method 8270D in Selected lon Monitoring (SIM) mode 

ΑΙΙ sample results were subjected to Stage 28 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 identifιcation. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

ΑΙΙ ίοπ abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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. 

ΙV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Νο field blanks were identified in this SDG. 
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VΙΙ. Surrogates 

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

VΙΙΙ. 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. 

ΙΧ. Laboratory Control Samples 

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

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

LCSID RPD 
(Associated Samples) Analyte (Limits) Flaa Α orP 

211129AK-LCS/LCSD 1-Methylnaphthalene 40.8 ($;20) J (all detects) Ρ 
(ΑΙΙ samples in SDG 2-Methylnaphthalene 45.3 ($;20) J (all detects) 
98336) 

211129AK-LCS/LCSD Naphthalene 31.0 ($;20) J (all detects) Ρ 
(ERH1959 
ERH1964) 

211129AK-LCS/LCSD Naphthalene 31.0 ($;20) ΝΑ -
(ERH1962) 

Χ. Field Duplicates 

Samples ERH1962 and ERH1964 were identified as field duplicates. Νο results were 
detected in any of the samples with the following exceptions: 

Concentration (ug/L) 

Analvte ERH1962 ERH1964 RPD (Limits) 

1-Methylnaphthalene 0.055J 0.063J 14 ($;50) 

2-Methylnaphthalene 0.061 J 0.0?0J 14 ($;50) 

Naphthalene 0.10U 0.043J 200 ($;50) 
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ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

Due to LCS/LCSD RPD, data were qualified as estimated in three samples. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 98336 

1 Sam~le 1 
Anal~e 1 Flag 1 

AorP 
1 

Reason 
1 

ERH1959 1-Methylnaphthalene J (all detects) Ρ Laboratory control samples 
ERH1962 2-Methylnaphthalene J (all detects) (RPD) (w) 
ERH1964 

ERH1959 Naphthalene J (all detects) Ρ Laboratory control samples 
ERH1964 (RPD) (w) 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 98336 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484E2b 

SDG #: 98336 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

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

Date:~77" 
Page:_(of_/ 

Reviewer: f1 
2nd Reviewer: t\_ / 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 
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VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 
Α. Phenol CC. Dimethylphthalate ΕΕΕ. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

Β. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate ΗΗΗΗ. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol ΕΕ. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1,4-Dioxane Κ1. ο,ο' ,o"-Triethylphosphorothioate 

D. 1,3-Dichlorobenzene FF. 3-Nitroaniline ΗΗΗ. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

Ε. 1,4-Dichlorobenzene GG. Acenaphthene 111. Benzo(a)pyrene ΚΚΚΚ. Atrazine Μ1. 1,4-Naphthoquinone 

F. 1,2-Dichlorobenzene ΗΗ. 2,4-Dinitrophenol JJJ. lndeno(1,2,3-cd)pyrene ιιιι. Benzaldehyde Ν1. N-Nitro-o-toluidine 

G. 2-Methylphenol 11. 4-Nitrophenol ΚΚΚ. Dibenz(a,h)anthracene ΜΜΜΜ. Caprolactam 01. 1,3,5-Trinitrobenzene 

Η. 2,2'-Oxybis(1-chloropropane) JJ. Dibenzofuran ιιι. Benzo(g,h,i)perylene ΝΝΝΝ. 2,6-[)ichlorophenol Ρ1. Pentachlorobenzene 

1. 4-Methylphenol ΚΚ. 2,4-Dinitrotoluene ΜΜΜ. Bis(2-Chloroisopropyl)ether 0000. 1,2--Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine ιι. Diethylphthalate ΝΝΝ. Aniline ΡΡΡΡ. 3-Methylphenol R 1. 2-Naphthylamine 

Κ. Hexachloroethane ΜΜ. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene Ν Ν. Fluorene ΡΡΡ. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) Τ1. Octachlorostyrene 

Μ. lsophorone 00. 4-Nitroaniline QQQ. Benzy/ a/cohol SSSS. 2/3-[)imethyldibenzothiophene (4MDT) U1. Famphur 

Ν. 2-Nitrophenol ΡΡ. 4,6-Dinitro-2-methylphenol RRR. Pyridine ΤΤΤΤ. 1-Methyldibenzothiophene (1 MDT) V1. 1,4-phenylenediamine 

Ο. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyri/ene 

Ρ. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether ΤΤΤ. 1-Methylnaphthalene VVVV. 1,2,4,5-Tetrachlorobenzene Χ1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene υυυ. Benzo(b )thiophene WWWW .. 2-Picoline Υ1. 3,3'-Dimethy/benzidine 

R. 1,2,4-Trich/orobenzene ΤΤ. Pentachlorophenol VVV. Benzonaphthothiophene ΧΧΧΧ. 3-Methylcholanthrene Ζ 1. o-Toluidine 

S. Naphthalene υυ. Phenanthrene WWW.Benzo(e)pyrene γyγγ_ a,a-Dimethylphenethylamine Α2. 1-Naphthy/amine 

Τ. 4-Chloroaniline W. Anthracene ΧΧΧ. 2, 6-Dimethylnaphthalene ΊΖΖΖ. Hexachloropropene Β2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole γγγ_ 2,3,5-Trimethylnaphthalene Α 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol ΧΧ. Di-n-butylphthalate ΖΖΖ. Perylene Β 1. N-Nitrosodi-n-butylamine D2. Hexachloropene 

W. 2-Methylnaphthalene ΥΥ. Fluoranthene ΜΑΑ. Dibenzothiophene C1. N-Nitrosomethylethylamine Ε2. Bis (2-chloro-1-methy/ethy/) ether 

Χ. Hexachlorocyclopentadiene ΖΖ. Pyrene ΒΒΒΒ. Benzo(a)fluoranthene D1. N-Nitrosomorpholine F2. Bifenthrin 

Υ. 2,4,6-Trichlorophenol ΜΑ. Buty/benzylphtha/ate CCCC. Benzo(b)fluorene Ε1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Ζ. 2,4,5-Trichlorophenol ΒΒΒ. 3,3'-Dichlorobenzidine DDDD. cis/trans-Decalin F1. Phenacetin Η2. Cypermethrin 

ΑΑ. 2-Chloronaphthalene CCC. Benzo(a)anthracene ΕΕΕΕ. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

ΒΒ. 2-Nitroaniline DDD. Chrysene FFFF. Retene Η 1. Pronamide J2. 5-Nitro-o-toluidine 
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VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 
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VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270 0 ) - ? 1 ~ 

Were field duplicate pairs identified in this SDG? 
Were target analytes identifιed in the field duplicate pairs? 
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Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Ε6 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Organic Carbon 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98336 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1959 ΒΑ46971 Water 11/24/21 
ERH1962 ΒΑ46973 Water 11/24/21 
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1 ntrod uction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed οπ the cover page. Data validation was performed ίπ 
accordance with the Work Plan/Scope of Work, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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), and the DoD General Validation Guidelines (November 2019). Where 
specific guidance was not available, the data has been evaluated ίπ a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): The analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration ίs 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. 

Χ (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. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or ίs 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, %0 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. 

lnternal 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. 

ο 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found ίπ the validation report. 

w LCS/LCSD RPD was high. 

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

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

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

VII. Duplicate Sample Analysis 

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

VΙΙΙ. 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. 

ΙΧ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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ΧΙ. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Data Qualification Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Field Blank Data Qualification Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Ε6 

SDG #: 98336 
VALIDATION COMPLETENESS WORKSHEET 

Stage 2Β 
Laboratory: APPL, lnc., Clovis, CA 

METHOD: (Analyte) TOC {ΕΡΑ SW-846 Method 9060Α) 

Date: ~ιιs-l ?], 
Page:_l_ot_L 

Reviewer: .--Α1]/ 
2nd Reviewer: 't 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
ι·d . f" d. k h νaι atιon ιn ιngs wor s eets. 
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1. 

11 

111. 

ιν 

ν 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 ι:;. 

1 
Validation Area 

Sample receipt/Technical holdinQ times 

lnitial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratorv control samples 

Field duplicates 

Τ arQet Analvte Quantitation 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client 1D 

ERH1959 

ERH1962 

1 1 
Comments 

.-/r,k 
k 

* Jr 
Ν 
Ν c.~ 
~ 

,,,~-- ιc~ j iCSD 
λ' 
Ν 

-tr 
ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

Ί 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

ΒΑ46971 

ΒΑ46973 

SB=Source blank 
OTHER: 

Matrix Date 

Water 11/24/21 

Water 11/24/21 

1 

Notes: _________________________________________ _ 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Ε7 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Gasoline Range Organics 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98336 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1958 ΒΑ46970 Water 11/24/21 
ERH1959 ΒΑ46971 Water 11/24/21 
ERH1961 ΒΑ46972 Water 11/24/21 
ERH1962 ΒΑ46973 Water 11/24/21 
ERH1964 ΒΑ46974 Water 11/24/21 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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: 

Gasoline Range Organics by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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 
\aboratory; 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 
numerica\ value ίs approximate. 

Χ (Exc\usion of data recommended): The sample resu\ts (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. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 technica\\y 
sound analysis is availab\e. 

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. 

lnternal standard performance was unsatisfactory. 

k Estimated Maximum Possible Concentration (HRGC/HRMS only) 

LCS/LCSD %R was nqt within control limits. 

m Result exceeded the ca\ibration range. 

ο 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 contro\ limits. 

t Presumed contamination from trip blank. 

ν 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 on\y). 
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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

lnstrument performance check was performed at the required frequency. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

Α curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) 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% for all analytes. 

IV. Continuing Calibrati~n 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples ERH 1958 and ERH 1961 were identified as trip blanks. Νο contaminants were 
found. 

VΙΙ. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

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

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH1962 and ERH1964 were identified as field duplicates. Νο results were 
detected in any of the samples. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, cτο 18F0126 
Gasoline Range Organics - Data Qualification Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, cτο 18F0126 
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG 
98336 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Ε7 

SDG #: 98336 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL. lnc .• Clovis, CA 

METHOD: GC/MS Gasoline Range Organics (ΕΡΑ SW-846 Method 8260Β) 

Date: δ/tς)ry 
Page:_f_of_)_ 

Reviewer:___p.. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 
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1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

ΧΙΙ. 

ΧΙΙΙ. 

XIV. 

XV. 

Note: 
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3 

4 

5 
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7 
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Q 

Notes· 

1 ~alidatioD A[ea 

Sample receίpt/Technical holding times 

GC/MS lnstrument performance check 

lnitial calibration/lCV 1 . 

Continuing calibration l~O\ 
1 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

lnternal standards 

Target analyte quantitation 

Target analyte identification 

Svstem performance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client 1D 

ERH1958 Th -
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ERH1961 ϊ<? 
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ERH1964 (.) 
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ND = Νο compounds detected 
R = Rinsate 

D = Duplicate 
ΤΒ = Trip blank 

FB = Field blank ΕΒ = Equipment blank 

LablD 

ΒΑ46970 

ΒΑ46971 

ΒΑ46972 

ΒΑ46973 

ΒΑ46974 
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SB=Source blank 
OTHER: 

Matrix Date 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 
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Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Ε8 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Petroleum Hydrocarbons as Extractables 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98336 

Laboratory Sample 
Sample ldentification ldentification Matrix 

ERH1959 ΒΑ46971 Water 
ERH1962 ΒΑ46973 Water 
ERH1964 ΒΑ46974 Water 
ERH 1959(SGCU) ΒΑ46971 (SGCU) Water 
ERH 1962(SGCU) BA46973(SGCU) Water 
ERH 1964(SGCU) ΒΑ4697 4(SGCU) Water 

Samples appended with SGCU underwent "Silica Gel Clean Up" 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 (ΤΡΗ) as Extractables by Environmental Protection 
Agency (ΕΡΑ) SW 846 Method 80158 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration ίs 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 lndeterminate): 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 ίs 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 ίn the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίn 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 ίs recommended. 

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

Α qualification summary table ίs provided at the end of this report ίf data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
ίs 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. 

lnternal 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. 

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

ρ 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found ίπ the validation report. 

w LCS/LCSD RPD was high. 

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

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

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

Where average calibration factors were utilized, percent relative standard deviations 
(o/oRSD) were less than or equal to 20.0%. 

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

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

111. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank 1D Date Analνte Concentration Samoles 

211201A1-BLK 12/01/21 Oil (C24-C40) 170 ug/L ERH1959 
ERH1962 
ERH1964 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5Χ blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 

5 
V:\LOGIN\AECOM\RED HILL\53484E8_AE3.DOC 



Sample Analvte 

ERH1959 Oil (C24-C40) 

ERH1964 Oil (C24-C40) 

V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Surrogates 

Reported Modifιed Final 
Concentration Concentration 

170 ug/L 300U ug/L 

160 ug/L 300U ug/L 

Surrogates were added to all samples as required by the method. ΑΙΙ 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 with the following exceptions: 

LCSID LCS LCSD 
(Associated Samples) Analvte %R (Limits) %R (Limits) 

211201A-LCS/LCSD Oil (C24-C40) 117 (41-113) -
(ERH1959(SGCU) 
ERH1962(SGCU) 
ERH1964(SGCU)) 

211201A1-LCS/LCSD Oil (C24-C40) 149 (41-113) 145(41-113) 
(ERH1959 
ERH1964) 

211201A1-LCS/LCSD Οίl (C24-C40) 149 (41-113) 145 (41-113) 
(ERH1962) 

Relative percent differences (RPD) were within QC limits. 

ΙΧ. Field Duplicates 

Flaα Α orP 

ΝΑ -

J+ (all detects) Ρ 

ΝΑ -

Samples ERH1962 and ERH1964 and samples ERH1962(SGCU) and 
ERH 1964(SGCU) were identified as field duplicates. Νο results were detected in any of 
the samples with the following exceptions: 
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Concentration (ug/L) 

Analvte ERH1962 1 ERH1964 

1 Oil (C24-C40) 
1 

300.0U 

1 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

160J 

RPD (Limits) 

1 

200 (S50) 

1 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

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

Due to laboratory blank contamination, data were qualified as not detected in two 
samples. 

7 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 98336 

1 Sam~le 1 Analιte 1 Flag 1 Α orP 1 Reason {Code} 1 

ERH1959 Οίl (C24-C40) J+ (all detects) Ρ Laboratory control samples 
ERH1964 (%R) (1) 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 98336 

Modifιed Final 
Sample Analyte Concentration Α orP Code 

ERH1959 Οίl (C24-C40) 300U ug/L Α b 

ERH1964 Οίl (C24-C40) 300U ug/L Α b 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 98336 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Ε8 

SDG #: 98336 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: GC ΤΡΗ as Extractables (ΕΡΑ SW-846 Method 8015Β) 

Date:~2-V 

Page:_J_of_l 
Reviewer:_ft 

2nd Reviewer:~ 

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

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ιχ. 

χ. 

ΧΙ. 

νιι 

Note: 

1 
, 

2 ' 
3 ' 
411' 

5Ύ 

6γ 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

1.. 

1 ~alidatioD Area 1 1 Commeots 

Sample receipt/Technical holdina times λ. / Δ. 
lnitial calibration/lCV ILι.Δ Ο /d ~ο !:=- W ( 

,.,.... ιc.ι'-1 !=- 1,λ} 
Τ 

Continuing calibration Ι -~Λ • ~YV.l'tιl•~ Δ 
ι 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

Tarqet analvte auantitation 

Target analvte identification 

()υ,-,.r..,/1 ,..f ~~t~ 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

ERH1959 

ERH1962 D 
ERH1964 ι1 

ERH1959(SGCU) 

ERH1962(SGCU) 

ERH1964(SGCU} 

'Ζ- \ \20\ Ρ. - \?\\!-

J 
ι...vJ 
' 
ιJ 

b. 

tJ ~ 

5w L~ 

5\Α) ο ... -
Ν 

Ν 

Α.~ 

~ ND = Νο compounds detected 
ίΓ R = Rinsate 

FB = Field blank 

\ 

W)iV cuv !::. 

\Ο 
'J,. "") 

-.-

D = Duplicate 
ΤΒ = Trip blank 

~ς 

ΕΒ = Equipment blank 

LablD 

ΒΑ46971 

ΒΑ46973 

ΒΑ46974 

ΒΑ46971 (SGCU) 

BA46973(SGCU) 

BA46974(SGCU} 

Ι 

' 
L, 

SB=Source blank 
OTHER: 

Matrix Date 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

1 

.. 't, -2. \\ 1.0\ Δ...\- ~ \ Κ 
' 

L:\AECOM\Red Hill\53484E8W .wpd 1 



LDC #: 5 :'J '10 ι.γe· 0 

METHOD: \ GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Blanks 

ase see qualifications below for all questions answered "Ν". Not applicable questions are identifιed as "Ν/Α". 
Υ Ν Ν/Α Were all samples associated with a given method blank? 
Υ Ν Ν/Α Was a method blank performed for each matrix and whenever a sample extraction procedure was performed? 
Υ Ν Ν/Α Was a method blank performed with each extraction batch? 
'fJ Ν Ν/Α Were any contaminants found in the method blanks? lf yes, please see findings below. ~ 41\λ..\ t 
[evel IV/D Only LΘ"~ 
~)(Gasoline and aromatics only)Was a method blank analyzed with each 24 hour batch? 

Page:_1 _of_1 _ 
Reviewer: FT 

(b ) 

.Y....!iJιL!YWas a meth~d:ιan1 aψlyzed for each analytical / extrac\ion batch of s20 samples? \ ί,. \ -,..... 
Blank extraction date: t 7,.A l Blank analysis date: \ '1- \ \1\ } ►} Associated samples: 1 .. --V ..,,J 

Conc. units: '' 

Sam.Ι?_le ldentification 

οοιΑ ~ 

Blank extraction date: __ _ Blank analysis date:, __ _ Associated samples: ___________ _ 
Conc. units: 

Blank ID Sample ldentification 

ALL CIRCLED RESULTS WERE ΝΟΤ QUALIFIED. ALL RESULTS ΝΟΤ CΙRCLED WERE QUALIFIED ΒΥΤΗΕ FOLLOWING STATEMENT: 
ΑΙΙ contaminants within fινe times the method blank concentration were qualifιed as not detected, "U". 

BLANKS _r1. wpd 



LDC #: 5° '?2'::\: CO~ Ε '/, 

METHOD: _{c HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples {LCS) 

,ΡΙ ase see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 

Page:_1 _of_1 _ 

Reviewer:_F_T"------

Υ. Ν Ν/Α Were a laboratory control samples (LCS) and laboratory control sample duplicate (LCSD) analyzed for each matrix in this SDG? 
Υ Ν/Α Were the LCS percent recoveries (%R) and relative percent differences (RPD) within the QC limits? 

~e~~IJY!D Only 
~ νν LCS d 20 f1 h mat · h tract" rf, d? 

\ 

LCS LCSD 
# LCS/LCSD ID Compound o/oR (Limits) o/oR (Limits) RPD (Limits) Associated Samples Qualifications 

"l \ \ "2.0\ Α - οη ~-ω-11,, ~, \\Ϊ (4 \ -\\?:)) ( ) ( ) ~- ιο. _jtGLue 1,σ 

\,,Cb/ι() 
., ' 1 

'2-- \ \ ~ο,Α- - Θ\Κ ~ ,,· ~ () ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( \ 

'l.. \ \ "1.Ο\ ~ \ - Ο,\ l!-,ι.1-ι '° '""°' 
( 1.4-\-\\~) \ ι\-ς' ( ~ \-\\'J) ( ) \ -v? .. J-t~ / f 

\ nA \V) 
r ' 1 ... ( ., 

) 
\ 

( ) ( ) 1 \ \ 2 () \ b. \ - \;\k ,,~ Ι Οc:..-τ-

·-- r . r \ \ . 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

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

( ) ( ) ( ) 
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VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Field Duplicates Reviewer: FT 

METHOD: GC (ΕΡΑ Method ~ cJ \ς ~ 

Were field duplicate pairs identified in this SDG? 
Were target compounds detected in the field duplicate pairs? 

Concentration Ι ν.Q\\Λ 
ς:ι- RPD QUAL 

Compound ') ?J (s: ςt:)%) / 

D, \ ( ~ "2. ι.\. -. (~Α-0) ?,00 .Ο v\ \(οό ~ -z vO / - ' / 

Concentration ι "'"' \ ~ 
\J RPD QUAL 

Compound 85"" ~ (s: %) 

Concentration ι ) 

RPD QUAL 
Compound (s: %) 

Concentration ι ) 

RPD QUAL 
Compound (s: %) 



Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484F1a 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Volatiles 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98337 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1946 ΒΑ46978 Water 11/24/21 
ERH1947 ΒΑ46979 Water 11/24/21 
ERH1949 ΒΑ46980 Water 11/24/21 
ERH1950 ΒΑ46981 Water 11/24/21 
ERH1952 ΒΑ46982 Water 11/24/21 
ERH1953 ΒΑ46983 Water 11/24/21 
ERH1955 ΒΑ46984 Water 11/24/21 
ERH1956 ΒΑ46985 Water 11/24/21 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 8enzene, Toluene, Ethylbenzene, and 
Xylenes (8ΤΕΧ) by Environmental Protection Agency (ΕΡΑ) SW 846 Method 82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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). 

1 

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

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Performance Check 

Α bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

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

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

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples ERH1946, ERH1949, ERH1952, and ERH1955 were identified as trip blanks. 
Νο contaminants were found. 
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νιι. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (o/oR) were within QC limits. 

νιιι. 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. 

ΙΧ. Laboratory Control Samples 

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

Χ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο 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 98337 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 98337 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Field Blank Data Qualification Summary - SDG 98337 

Νο Sample Data Qualified ίn this SDG 
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LDC #: 53484F1a 
SDG #: 98337 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL. lnc .• Clovis. CA 

METHOD: GC/MS Volatiles (ΒΤΕΧ) (ΕΡΑ SW-846 Method 82608) 

Date:~} ϊι .,_,.,., 
Page:_l_of_J_ 

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. 

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

ΧΙΙ. 

χιιι. 

χιν. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

a 

Notes: 

1 ~alidatioD A[ea 

Sample receiptΠechnical holding times 

GC/MS lnstrument performance check 

lnitial calibration/lCV . 

Continuίnq calibration ι~~°' .-
Laboratorv Blanks 

Field blanks 

Surroqate spίkes 

Matrix spίke/Matrix spίke duplίcates 

Laboratorv control samples 

Field duplίcates 

lnternal standards 

Tarςiet analvte quantitation 

Tarςiet analvte identification 

Svstem performance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applίcable 
SW = See worksheet 

Client ID 

ERH1946 ίtι 
-7 

ERH1947 

ERH1949 ,.~ 
, 

ERH1950 

ERH1952 ί~ , 

ERH1953 

ERH1955 Τ9) 

ERH1956 

~":/:. "1-,. \ \ Wί-~ \~ . -
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/\ 
NQ ,~ ~ 
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/'\_ 
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Ν 

" 
ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

1 

c_ι}ιJ 

-\ °'). b, 1 
1 

' 1 

D = Duplicate 
ΤΒ = Trip blank 

. 
~w)ςο 

~ 

SB=Source blank 
OTHER: 

ΕΒ = Equipment blank 

LablD Matrix Date 

ΒΑ46978 Water 11/24/21 

ΒΑ46979 Water 11/24/21 

ΒΑ46980 Water 11/24/21 

ΒΑ46981 Water 11/24/21 

ΒΑ46982 Water 11/24/21 

ΒΑ46983 Water 11/24/21 

ΒΑ46984 Water 11/24/21 

ΒΑ46985 Water 11/24/21 

1 



Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484F2b 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98337 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1947 ΒΑ46979 Water 11/24/21 
ERH1950 ΒΑ46981 Water 11/24/21 
ERH1953 ΒΑ46983 Water 11/24/21 
ERH1956 ΒΑ46985 . Water 11/24/21 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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 (ΕΡΑ) SW 
846 Method 8270D in Selected lon Monitoring (SIM) mode 

ΑΙΙ sample results were subjected to Stage 28 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 identifιcation. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration ίs 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 lndeterminate): The analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration ίs estimated due 
to non-conformances discovered during data validation. Bias ίs 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 ίn the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίn 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. 

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

Α qualification summary table ίs provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (advisory) to indicate whether the flag 
ίs 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. 

lnternal 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. 

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

ρ 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

νι. Field Blanks 

Νο field blanks were identified in this SDG. 
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νιι. Surrogates 

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

VΙΙΙ. 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. 

ΙΧ. Laboratory Control Samples 

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

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

LCSID 
(Associated Samples) Analyte 

211129ΑΚ LCS/LCSD 1-Methylnaphthalene 
(ERH1950 
ERH1956) 

211129ΑΚ LCS/LCSD 1-Methylnaphthalene 
(ERH1947 
ERH1953) 

211129ΑΚ LCS/LCSD 2-Methylnaphthalene 
(ERH1950) Naphthalene 

211129ΑΚ LCS/LCSD 2-Methylnaphthalene 
(ERH1947 Naphthalene 
ERH1953 
ERH1956) 

Χ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

ΧΙ. lnternal Standards 

RPD 
(Limits) Flaα 

40.8 (S20) J (all detects) 

40.8 (S20) ΝΑ 

45.3 (S20) J (all detects) 
31.0 (S20) J (all detects) 

45.3 (S20) ΝΑ 
31.0 (S20) 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion ίπ this SDG. 

Due to LCS/LCSD RPD, data were qualified as estimated ίπ two samples. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 98337 

1 Sam~le 1 Anal~e 1 Flag 1 AorP 1 Reason 1 

ERH1950 1-Methylnaphthalene J (all detects) Ρ Laboratory control samples 
ERH1956 (RPD) (w) 

ERH1950 2-Methylnaphthalene J (all detects) Ρ Laboratory control samples 
Naphthalene J (all detects) (RPD) (w) 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 98337 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 98337 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484F2b 

SDG #: 98337 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

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

Date: 3 t 6) 1,IV 

Page:_l_ f _L_ 
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. 

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ιχ. 

χ. 

ΧΙ. 

χιι. 

ΧΙΙΙ. 

χιν. 

XV. 

Note: 

; 

2+ 

-3 

4-+ 

5 

6 

7 

8 

a 

Notes: 

1 ~alidatioD A[ea 

Sample receipt/Technical holdinq times 

GC/MS lnstrument performance check 

lnitial calibration/lCV 

Continuinq calibration ,~ι_ .. _, 
' Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratorv control samples 

Field duplicates 

lnternal standards 

Target analyte quantitation 

Target analvte identifιcation 

System performa nce 

Oνerall assessment of data 

Α = Acceptable 
Ν = Not proνided/applicable 
SW = See worksheet 

Client 1D 

ERH1947 

ERH1950 

ERH1953 

ERH1956 

J 
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ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 
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Commeots 

~Ώ t: \ς fP \ c..." .!= --i,ιJ 

w? 

c. ι:J ~-w )SΌ 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

Lab 1D 

ΒΑ46979 

ΒΑ46981 

ΒΑ46983 

ΒΑ46985 

ι 

SB=Source blank 
OTHER: 

Matrix Date 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 
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VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

Α. Phenol CC. Dimethylphthalate ΕΕΕ. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

Β. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate ΗΗΗΗ. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol ΕΕ. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1,4-Dioxane Κ1. o,o',o"-Triethylphosphorothioate 

D. 1,3-Dichlorobenzene FF. 3-Nitroaniline ΗΗΗ. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

Ε. 1,4-Dichlorobenzene GG. Acenaphthene 111. Benzo(a)pyrene ΚΚΚΚ. Atrazine Μ 1. 1,4-Naphthoquinone 

F. 1,2-Dichlorobenzene ΗΗ. 2,4-Dinitrophenol JJJ. lndeno(1,2,3-cd)pyrene ιιιι. Benzaldehyde Ν 1. N-Nitro-o-toluidine 

G. 2-Methylphenol 11. 4-Nitrophenol ΚΚΚ. Dibenz(a,h)anthracene ΜΜΜΜ. Caprolactam 01. 1,3,5-Trinitrobenzene 

Η. 2,2'-Oxybis(1-chloropropane) JJ. Dibenzofuran ιιι. Benzo(g,h,i)perylene ΝΝΝΝ. 2,6-Dichlorophenol Ρ1. Pentachlorobenzene 

1. 4-Methylphenol ΚΚ. 2,4-Dinitrotoluene ΜΜΜ. Bis(2-Chloroisopropyl)ether 0000. 1,2-Diphenylhydrazine 01. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine ιι. Diethylphthalate ΝΝΝ. Aniline ΡΡΡΡ. 3-Methylphenol R 1. 2-Naphthylamine 

Κ. Hexachloroethane ΜΜ. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene ΝΝ. Fluorene ΡΡΡ. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) Τ1. Octachlorostyrene 

Μ. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

Ν. 2-Nitrophenol ΡΡ. 4,6-Dinitro-2-methylphenol RRR. Pyridine ΤΤΤΤ. 1-Methyldibenzothiophene (1 MDT) V1. 1,4-phenylenediamine 

Ο. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine υυυυ .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

Ρ. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether ΤΤΤ. 1-Methylnaphthalene VVVV. 1,2,4,5-Tetrachlorobenzene Χ1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene υυ υ. Benzo(b )thiophene WWWW .. 2-Picoline Υ1. 3,3'-Dimethylbenzidine 

R. 1,2,4-Trichlorobenzene ΤΤ. Pentachlorophenol VVV. Benzonaphthothiophene ΧΧΧΧ. 3-Methylcholanthrene Ζ1. o-Toluidine 

S. Naphthalene υυ. Phenanthrene WWW.Benzo(e)pyrene ΥΥΥΥ. a,a-Dimethylphenethylamine Α2. 1-Naphthylamine 

Τ. 4-Chloroaniline W. Anthracene ΧΧΧ. 2,6-Dimethylnaphthalene ΖΖΖΖ. Hexachloropropene Β2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole ΥΥΥ. 2,3,5-Trimethylnaphthalene Α 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol ΧΧ. Di-n-butylphthalate ΖΖΖ. Perylene Β 1. N-Nitrosodi-n-butylamine D2. Hexachloropene 

W. 2-Methylnaphthalene ΥΥ. Fluoranthene ΑΑΑΑ. Dibenzothiophene C1. N-Nitroso~thylethylamine Ε2. Bis (2-chloro-1-methylethyl) ether 

Χ. Hexachlorocyclopentadiene ΖΖ. Pyrene ΒΒΒΒ. Benzo(a)fluoranthene D1. N-Nitrosomorpholine F2. Bifenthrin 

Υ. 2,4,6-Trichlorophenol ' ΑΑΑ. Butylbenzylphthalate CCCC. Benzo(b)fluorene Ε1. N-Nitrosopyrr~ine G2. Cyfluthrin 

Ζ. 2,4,5-Trichlorophenol ΒΒΒ. 3,3'-Dichlorobenzidine DDDD. cis/trans-Decalin F1. Phenacetin Η2. Cypermethrin 

Μ. 2-Chloronaphthalene CCC. Benzo(a)anthracene ΕΕΕΕ. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

ΒΒ. 2-Nitroaniline DDD. Chrysene FFFF. Retene Η 1. Pronamide J2. 5-Nitro-o-toluidine 
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VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ase see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
\~Ν Ν/Α Was a LCS required? 
Υ @ Ν/Α Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? -

LCS LCSD 
# LCS/LCSD 1D Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484F6 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Organic Carbon 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98337 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1947 ΒΑ46979 Water 11/24/21 
ERH1950 ΒΑ46981 Water 11/24/21 
ERH1953 ΒΑ46983 Water 11/24/21 
ERH1956 ΒΑ46985 Water 11/24/21 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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), and the DoD General Validation Guidelines (November 2019). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

J (Estimated, Bias lndeterminate): The analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration ίs estimated due 
to non-conformances discovered during data validation. Bias ίs 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 ίπ the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίπ 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. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 ίs 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. 

lnternal 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. 

ο 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found ίπ the validation report. 

w LCS/LCSD RPD was high. 

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

ΑΙΙ samples were received ίπ good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found ίπ the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified ίπ this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were πο matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples ίπ this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were πο duplicate (DUP) analyses specifιed for 
the samples ίπ this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VΙΙΙ. 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. 

ΙΧ. Field Duplicates 

Νο field duplicates were identified ίπ this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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ΧΙ. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Data Qualification Summary - SDG 98337 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG 98337 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, cτο 18F0126 
Total Organic Carbon - Field Blank Data Qualification Summary - SDG 98337 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484F6 
SDG #: 98337 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α) 

Date: 3 }J 5'/ ·2,2,
Page:_j_ of j_ 

Reviewer: .::Α1]ι 
2nd Reviewer: '\= 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
l'd . t· d' k h νaι atιon ιn ιnQs wor s eets. 

1 

,. 
11 

111. 

ιν 

V 

νι. 

ν11. 

ν111. 

ιχ. 

χ. 

χι. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1ς 

1 Validation Area 

Sample receipt/Technical holding times 

lnitial calibration 

Calibration verification 

Laboratorv Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Τ arget Analyte Quantitation 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

ERH1947 

ERH1950 

ERH1953 

ERH1956 

1 1 Comments 

-1rιk 
-/t-
.,Α-

Α-
1J 
λ/ e.~ 
Α) 

J, ιcS>J ιc~D 
λ} 

ι 

Ν 

k-
ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

ΒΑ46979 

ΒΑ46981 

ΒΑ46983 

ΒΑ46985 

SB=Source blank 
OTHER: 

Matrix Date 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

1 

Notes: _________________________________________ _ 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484F7 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Gasoline Range Organics 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98337 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1946 ΒΑ46978 Water 11/24/21 
ERH1947 ΒΑ46979 Water 11/24/21 
ERH1949 ΒΑ46980 Water 11/24/21 
ERH1950 ΒΑ46981 Water 11/24/21 
ERH1952 ΒΑ46982 Water 11/24/21 
ERH1953 ΒΑ46983 Water 11/24/21 
ERH1955 ΒΑ46984 Water 11/24/21 
ERH1956 ΒΑ46985 Water 11/24/21 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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: 

Gasoline Range Organics by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 o/oRSD, r, r2, %D or o/oR 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 Hold ing times were exceeded. 

lnternal standard performance was unsatisfactory. 

k Estimated Maximum Possible Concentration (HRGC/HRMS only) 

LCS/LCSD o/oR was not within control limits. 

m Result exceeded the calibration range. 

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

ρ 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

lnstrument performance check was performed at the required frequency. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0% for 
all analytes. 

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all analytes. 

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples ERH1946, ERH1949, ERH1952, and ERH1955 were identified as trip blanks. 
Νο contaminants were found. 

VΙΙ. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (o/oR) were within QC limits. 
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VΙΙΙ. 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. 

ΙΧ. 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. 

Χ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Data Qualification Summary - SDG 98337 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG 
98337 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 98337 

Νο Sample Data Qualified ίn this SDG 
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LDC #: 53484F7 
SDG #: 98337 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc. 1 Clovis. CA 

METHOD: GC/MS Gasoline Range Organics (ΕΡΑ SW-846 Method 82608) 

Date: 3}1 ς/'l/V 
Page:--1-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. 

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

ν11. 

ν111. 

~χ. 

χ. 

ΧΙ. 

ΧΙΙ. 

χ111. 

χιν. 

XV. 

Note: 

-1 

-2 

-
3 

4 
-

5 

-
6 

-7 .,.. 
8 

Q 

Notes: 

1 ~alidatioD A[ea 

Sample receipt/Technical holdino times 

GC/MS lnstrument performance check 

lnitial calibration/lCV • 

Continuing calibration \ e.Μ.λ. .. ~. ,"V\ 

' Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

lnternal standards 

Target analyte auantitation 

Target analyte identification 

Sνstem performance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client 1D 

ERH1946 .,. 9) 

ERH1947 

ERH1949 τρ, 

ERH1950 

ERH1952 ,.~ 
ERH1953 

ERH1955 1X)J 
ERH1956 
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Ν 
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ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

1 

\. ~ 
1 

<:_Cλ} 

... 1 ~. 
J Ι 

D = Duplicate 
ΤΒ = Trip blank 

!:::-

ΕΒ = Equipment blank 

LablD 

ΒΑ46978 

ΒΑ46979 

ΒΑ46980 

ΒΑ46981 

ΒΑ46982 

ΒΑ46983 

ΒΑ46984 

ΒΑ46985 

-ioJ 1,ιΟ 

SB=Source blank 
OTHER: 

Matrix Date 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484F8 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Petroleum Hydrocarbons as Extractables 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98337 

Laboratory Sample 
Sample ldentification ldentification Matrix 

ERH1947 ΒΑ46979 Water 
ERH1950 ΒΑ46981 Water 
ERH1953 ΒΑ46983 Water 
ERH1956 ΒΑ46985 Water 
ERH1947(SGCU) BA46979(SGCU) Water 
ERH 1950(SGCU) ΒΑ46981 (SGCU) Water 
ERH 1953(SGCU) BA46983(SGCU) Water 
ERH 1956(SGCU) BA46985(SGCU) Water 

Samples appended with SGCU underwent "Silica Gel Clean Up" 
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Date 

11/24/21 
11/24/21 
11/24/21 
11/24/21 
11/24/21 
11/24/21 
11/24/21 
11/24/21 



lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 ίn a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Total Petroleum Hydrocarbons (ΤΡΗ) as Extractables by Environmental Protection 
Agency (ΕΡΑ) SW 846 Method 80158 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 o/oRSD, r, r2, %D or o/oR 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. 

lnternal standard performance was unsatisfactory. 

k Estimated Maximum Possible Concentration (HRGC/HRMS only) 

LCS/LCSD o/oR was not within control limits. 

m Result exceeded the calibration range. 

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

ρ 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found ίπ the validation report. 

w LCS/LCSD RPD was high. 

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

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

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

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

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

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

111. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Analvte Concentration Samples 

211201A1-BLK 12/01/21 Oil (C24-C40) 170 ug/L ERH1947 
ERH1950 
ERH1953 
ERH1956 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>SX blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 
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Sample Analyte 

ERH1947 Oil (C24-C40) 

ERH1950 Oil (C24-C40) 

ERH1953 Oil (C24-C40) 

ERH1956 Oil (C24-C40) 

V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Surrogates 

Reported Modifιed Final 
Concentration Concentration 

200 ug/L 300U ug/L 

400 ug/L 400J+ ug/L 

330 ug/L 330J+ ug/L 

320 ug/L 320U ug/L 

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

VΙΙΙ. Laboratory Control Samples 

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

LCSID LCS LCSD 
(Associated Samples) Analyte %R (Limits) %R (Limits) Flag AorP 

211201A-LCS/LCSD Oil (C24-C40) 117 (41-113) - ΝΑ -
(ERH1947(SGCU) 
ERH1950(SGCU) 
ERH1953(SGCU) 
ERH1956(SGCU)) 

211201A1-LCS/LCSD Oil (C24-C40) 149 (41-113) 145(41-113) J+ (all detects) Ρ 
(ERH1947 
ERH1950 
ERH1953 
ERH1956) 

Relative percent differences (RPD) were within QC limits. 
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ΙΧ. Field Duplicates 

Νο field duplicates were identified ίη this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion ίη this SDG. 

Due to LCS/LCSD %R, data were qualified as estimated ίη four samples. 

Due to laboratory blank contamination, data were qualified as estimated or not detected 
ίη four samples. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 98337 

1 Saml:!le 1 Analιte 1 Flag 1 AorP 1 Reason {Codel 1 

ERH1947 Oil (C24-C40) J+ (all detects) Ρ Laboratory control samples 
ERH1950 (%R) (1) 
ERH1953 
ERH1956 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 98337 

Modifιed Final 
Samρle Analvte Concentration AorP Code 

ERH1947 Oil (C24-C40) 300U ug/L Α b 

ERH1950 Oil (C24-C40) 400J+ ug/L Α b 

ERH1953 Oil (C24-C40) 330J+ ug/L Α b 

ERH1956 Oil (C24-C40) 320U ug/L Α b 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 98337 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484F8 
SDG #: 98337 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date:~1- 7,,

Page:_1.of_/ 
Reviewer:--P-Laboratory: APPL. lnc., Clovis, CA 

METHOD: GC ΤΡΗ as Extractables (ΕΡΑ SW-846 Method 8015Β) 
2nd Reviewer:~ 

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

1 1 ~alidatioD A[ea 

1. Sample receipt/Technical holding times 

11. lnitial calibration/lCV 

111. Continuing calibration ,~Ο\ 
ι J 

ιν. Laboratory Blanks 

ν. Field blanks 

νι. Surrogate spikes 

νιι. Matrix spike/Matrix spike duplicates 

νιιι. Laboratorv control samples 

ΙΧ. 

χ. 

ΧΙ. 

ΥΙΙ 

Note: 

1 'V 
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5 
, 

6 i 
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\ 
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Field duplicates 

Target analvte quantitation 

Target analyte identification 

ΓΊ,,~r~ιι ,...f ..ι~•~ 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 
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" ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 
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CommeDts 
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ι 

GιΝ ~ wJz,Ό 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

ΒΑ46979 

ΒΑ46981 

ΒΑ46983 

ΒΑ46985 

BA46979(SGCU) 

BA46981(SGCU) 

BA46983(SGCU) 

BA46985(SGCU) 

ν 

SB=Source blank 
OTHER: 

Matrix Date 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 

Water 11/24/21 
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LDC #: ς ?,&.\ fJι.tr ~ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: L GC - HPLC 
ease see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
Ν Ν/Α Were all samples associated with a given method blank? 

Υ Ν Ν/Α Was a method blank performed for each matrix and whenever a sample extraction procedure was performed? 
Υ Ν/Α Was a method blank performed with each extraction batch? 
Υ Ν Ν/Α Were any contaminants found in the method blanks? lf yes, please see findings below. 
evel I Only 

~ ~'> '-λl\-\ 
~ 

ι..e-Q 
Υ Ν /Α (Gasoline and aromatics only}Was a method blank analyzed with each 24 hour batch? 

ιb) 

Υ Ν Ν/ Was a metho~ blja\ analyzed for each analytical / extraction batch of s20 samples? ~ 
Blank extraction date: ~ \ 2--) Blank analysis date: \2-\ \15"" \')..,ο) Associated samples: \ --9" 
Conc. units: \Α/"1\' 1 

Same_le ldentification 

\ 2- 4 
_j t ?"2.0\λ 

32-0 ~2.ύ 

Page:_1 _of_1 _ 
Reviewer: FT 

Blank extraction date: __ _ Blank analysis date: __ _ Associated samples: ___________ _ 
Conc. units: 

Blank ID Same_le ldentification 

ALL CIRCLED RESUL TS WERE ΝΟΤ QUALIFIED. ALL RESUL TS ΝΟΤ CIRCLED WERE QUALIFIED ΒΥ ΤΗΕ FOLLOWING STATEMENT: 
ΑΙΙ contaminants within fινe times the method blank concentration were qualified as not detected, "U". 

BLANKS_r1 .wpd 



ιοc #: ς~ι.\·r Β 

METHOD: _!_ GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Page:_1 _of_1 _ 

Reviewer: FT 

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

Level IV/D Only 
Υ Ν ~ Was an LCS analyzed every 20 samples for each matrix or whenever a sample extraction was perf1 -- ed? 

. 

LCS LCSD 
# LCS/LCSD 1D Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 
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LDC Report# 53484G1a 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Project/Site Name: 

LDC Report Date: 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Parameters: Volatiles 

Validation Level: Stage 28 & 4 

Laboratory: APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98381 

Laboratory Sample 
Sample ldentification ldentification 

ERH2001 ΒΑ47127 

ERH2002** ΒΑ47128** 

ERH2004 ΒΑ47131 

ERH2005** ΒΑ47132** 

ERH2007 ΒΑ47133 

ERH2008** ΒΑ47134** 

**lndicates sample underwent Stage 4 validation 

1 
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Collection 
Matrix Date 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 



1 ntrod uction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed ίπ 

accordance with the Work Plan/Scope of Work, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 ίπ a conservative manner consistent with 
industry standards using professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) which are 8enzene, Toluene, Ethylbenzene, and 
Xylenes (8ΤΕΧ) by Environmental Protection Agency (ΕΡΑ) SW 846 Method 82608 

ΑΙΙ sample results were subjected to Stage 28 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+ (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 lndeterminate): 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 ίπ the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίπ 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. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

1 nternal 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. 

ο 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. 

ν 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). 

4 
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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples ERH2001, ERH2004, and ERH2007 were identified as trip blanks. Νο 

contaminants were found. 
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νιι. Surrogates 

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

VΙΙΙ. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were πο matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples ίπ this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

ΙΧ. 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. 

Χ. Field Duplicates 

Νο field duplicates were identified ίπ this SDG. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

ΑΙΙ target analyte quantitations met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

ΑΙΙ target analyte identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion ίπ this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, cτο 18F0126 
Volatiles - Field Blank Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 
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VALIDATION COMPLETENE~~ WORKSHEET 
SDG #: 98381 Stage 28 / L 
Laboratory: APPL. lnc .• Clovis. CA 

LDC #:____,;;5;;..::;3_;,.48.;:;;..4.a..,:G;;...;1;..;:;;a,__ __ 

METHOD: GC/MS Volatiles (ΒΤΕΧ) (ΕΡΑ SW-846 Method 82608) 

Date: 1 (1( ι '}/)/ 
Page:---1---0~ 

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. 

1 1 

1. 

11. 

111. 

1v. 

ν. 

νι. 

ν11. 

ν111. 

ΙΧ. 

χ. 

ΧΙ. 

ΧΙΙ. 

χ111. 

χιν. 

XV. 

Note: 

~alidati0D A[ea 

Sample receipt/Technical holdinq times 

GC/MS lnstrument performance check 

lnitial calibration/lCV 

Continuinq calibration l -e. \Ι\(ΜΝ\Ο\ 
1 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

lnternal standards 

Target analvte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

_J 

** lndicates sample underwent Staqe 4 validation 

Client 1D 

r ERH2001 1Ί'> 

2 ERH2002** 

~ ERH2004 \ \?) 

4 ERH2005** 

5 ERH2007 1\9 -6 ERH2008** 

7 

8 

a 

Notes: 

Δ+ ~"ϊ..07 
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1 1 Commeots 

ΛΙΑ 

Δ ,11 

ΑΑ ο/ο ~ ~ ,ς 

Δ C!CJv 

" tJD τe, ~ ι ~- ς 
Δ 

1 1 

Ν U"7 

~ \,C,b\0 
1\\ 
Δ.. 

Δ Not reviewed for Staqe 2Β validation. 

Α Not reviewed for Staqe 28 validation. 

~ Not reviewed for Staae 2Β validation. 

Ά 

ND = Νο compounds detected 
R = Rinsate 

D = Duplicate 
ΤΒ = Trip blank 

~ 

FB = Field blank ΕΒ = Equipment blank 

LablD 

ΒΑ47127 

ΒΑ47128** 

ΒΑ47131 

ΒΑ47132** 

ΒΑ47133 

ΒΑ47134** 

1 

\~ ,ι_ 1.0 
-ι,ο Ι ~ ., 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

1 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles (ΕΡΑ SW 846 Method 8260 \))) 
,, 

Validation Area Yes Νο 

1. Technical holding times 
/' 

Were all technical holdino times met? 

Was cooler temperature criteria met? / 

11. GC/MS lnstrument 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? / 

llla. lnitial calibration 

Did the laboratorν perform a 5 point calibration prior to sample analysis? /" 

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

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

lllb. lnitial Calibration Verification 

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

v 
Were all percent differences (%0) < 20% ? ✓ .y/ 
IV. Continuing calibration 

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

Were all percent differences (%0) ~ 20% and relative response factors (RRF) within / 
method criteria? Were all percent differences (%0) < 50% in the endinq CCV? 

V. Laboratory Blanks 

Was a laboratorν blank associated with everν sample in this SOG? ,,--

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

Was there contamination ίη the laboratory blanks? lf yes, please see the Blanks .,,,,---
validation fιndings worksheet. 

νι. Field blanks 

Were fιeld blanks were identifιed in this SDG? ,,,-

Were target analytes detected in the fιeld blanks? /" 

VII. Surrogate spikes 

Were all surrooate percent recoverν (%R) within QC limits? ---
lf the percent recovery (%R) for one or more surrogates was out of QC limits, was a 
reanalysis performed to confιrm samples with %R outside of criteria? 

VΙΙΙ. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSO) analνzed in this SOG? 

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

Level ΙV Checklist_8260C_D_rev03.wpd 

ΝΑ 

✓ 

,,,-

✓,,. 

/ 

Page:_1_of_2_· 
Reviewer:_....;;.F __ T"-----

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page:_2_of_2_ 
Reviewer: ____ F __ T"------

Validation Area Yes Νο ΝΑ Findinas/Comments 

ΙΧ. Laboratory control samρles 

Was an LCS analyzed for this SDG? / 

Was an LCS analvzed oer analvtical batch? / 
7 

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

Χ. Field duρlίcates 

Were field duplicate pairs identified ίη this SDG? .,,,,,--

Were target analytes detected in the fιeld duplicates? / 

ΧΙ. lnternal standards 

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

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

ΧΙΙ. Target analyte quantitation 

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

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

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

ΧΙΙΙ. Target analyte identification 
,,,--

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

Did analyte spectra meet specified ΕΡΑ "Functional Guidelines" criteria? / 
/ 

Were chromatoqram peaks verifιed and accounted for? 

Were manual integrations reviewed and found acceptable? /'" 

Did the laboratory provide before and after integration printouts? ..,f~ 
ι/ 

XIV. System performance 

System performance was found to be acceptable. Α 
XV. Overall assessment of data 

Overall assessment of data was found to be acceptable. 

Level ΙV Checklist_8260C_D_rev03.wpd 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
Α. Chloromethane Μ. Tetrachloroethene ΜΑ. 1,3,5-Trimethylbenzene ΜΜ. Ethyl tert-butyl ether Α1. 1,3-Butadiene 

Β. Bromomethane ΒΒ. 1, 1,2,2-Tetrachloroethane ΒΒΒ. 4-Chlorotoluene ΒΒΒΒ. tert-Amyl methyl ether Β1. Hexane 

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

D. Chloroethane DD. Chlorobenzene DDD. 1,2,4-Trίmethylbenzene DDDD. lsopropyl alcohol D1. Propylene 

Ε. Methylene chloride ΕΕ. Ethylbenzene ΕΕΕ. sec-Butylbenzene ΕΕΕΕ. Acetonitrile Ε1. Freon 11 

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

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

Η. 1, 1-Dichloroethene ΗΗ. Vinyl acetate ΗΗΗ. 1,4-Dichlorobenzene ΗΗΗΗ. 1,4-Dioxane Η1. Freon 114 

1. 1, 1-Dichloroethane 11. 2-Chloroethylvinyl ether 111. n-Butylbenzene 1111. lsobutyl alcohol 11. 2-Nitropropane 

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

Κ. Chloroform ΚΚ. Trichlorofluoromethane ΚΚΚ. 1,2,4-Trichlorobenzene ΚΚΚΚ. Propionitrile Κ1. 2,3-Dimethyl pentane 

L. 1,2-Dichloroethane ιι. Methyl-tert-butyl ether ιιι. Hexachlorobutadiene ιιιι. Ethyl ether L 1. 2,4-Dimethyl pentane 

Μ. 2-Butanone ΜΜ. 1,2-Dibromo-3-chloropropane ΜΜΜ. Naphthalene ΜΜΜΜ. Benzyl chloride Μ1. 3,3-Dimethyl pentane 

Ν. 1, 1, 1-Trichloroethane ΝΝ. Methyl ethyl ketone ΝΝΝ. 1,2,3-Trichlorobenzene ΝΝΝΝ. lodomethane Ν1. 2-Methylpentane 

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

Ρ. Bromodichloromethane ΡΡ. Bromochloromethane ΡΡΡ. trans-1,2-Dichloroethene ΡΡΡΡ. Tetrahydrofuran Ρ1. 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 SS. 1,3-Dichloropropane SSS. o-Xylene ssss. Cyclohexane S1. 2,2,4-Trimethylpentane 

Τ. Dibromochloromethane ΤΤ. 1,2-Dibromoethane ΤΤΤ. 1, 1,2-Trichloro-1,2,2-trifluoroethane ττττ. Methyl cyclohexane Τ1. 2-Methylhexane 

U. 1, 1,2-Trichloroethane υυ. 1, 1, 1,2-Tetrachloroethane υυυ. 1,2-Dichlorotetrafluoroethane υυυυ. Allyl chloride U1. Nonanal 

ν. Benzene νν. lsopropylbenzene VVV. 4-Ethyltoluene vvvv. Methyl methacrylate V1. 2-Methylnaphthalene 

W. trans-1,3-Dichloropropene WW. Bromobenzene νννννν. Ethanol νννννννν. Ethyl methacrylate νν 1. Methanol 

Χ. Bromoform ΧΧ. 1,2,3-Trichloropropane ΧΧΧ. Di-isopropyl ether ΧΧΧΧ. cis-1,4-Dichloro-2-butene Χ1. 1,2,3-Trimethylbenzene 

Υ. 4-Methyl-2-pentanone ΥΥ. n-Propylbenzene γγγ_ tert-Butanol γγγy_ trans-1,4-Dichloro-2-butene Υ1. 2-Propanol 

Ζ. 2-Hexanone ΖΖ. 2-Chlorotoluene ΖΖΖ. tert-Butyl alcohol ΖΖΖΖ. Pentachloroethane Ζ1. 
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LDC #: S '?l-\,€,ι.\ (:q )~ VALIDATION FINDINGS WORKSHEET 
lnitial Calibration Calculation Verification 

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 f?) 

Page:_1 _of_1_ 
Reviewer: __ F ___ T __ 

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

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
¾RSD = 100 * (S/X) 

Calibration 

Αχ = Area of target analyte Ais = Area of associated internal standard 
Cx = Concentration of target analyte Cis = Concentration of internal standard 
S = Standard deviation of the RRFs 
Χ = Mean of the RRFs 2,1 

Reported Recalculated Reported Recalculated 

Average RRF Average RRF 
# Standard 1D Date Target Analyte (lnternal Standard) ( S~, std) R'3 

( ~- std) (ίnitial) (initial) 

1 /U} L ο,/'6/2/ ν Ο, ς7 7:)~- ο. St-~ S- ο. ς'J_?>Ο o.f'';3D 
.:z~vι '> εε- ι~ :?,~}l l•~hi /·ι/ΟS°' Ι • t/0 5 

2 

3 

4 

Reported Recalculated 

¾RSD ¾RSD 

~-2.. ι,λ:2-

(3,3 Β ,.~ 

Comments: ------------------------------------------------------

INICLCrev.wpd 



LDC #: 5 ?ι.\~ q t::f ) c::ι/ VALIDATION FINDINGS WORKSHEET 
Continuing_C_alibration Results Verification 

Page:_1 _of_1 _ 
Reviewer: FT 

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 f?> ) 

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

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

RRF = (Ax)(Cis)/(Ais)(Cx) 

# Standard ID Calίbration Date 

1 u,V Fl 11/7/2.Ι 
! 1ιη~ 

11,.07%:.oz 

2 

3 

4 

CONCLCrev.wpd 

Where: 
ave. RRF = initial calibration average RRF 
Αχ = Area of target analyte 
Cx = Concentration of target analyte 

Average RRF 
Taraet Analvte (lnternal Standard) (ίnitial) 

\} ο .. ςt:;30 
Ες:- /•ι/οr 

RRF = continuing calίbration RRF 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated Reported 
RRF RRF %D 
(CC) (CC) 

ο. ~772 ο. S 772 J.. 7 
/. ι/t/7 ι~ ι/Υ7 .3 .ο 

Recalculated 
%D 

;ι.7 

3.v 



LDC#: S~ι\- ~ }~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 f3> 

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

% Recovery: SF/SS * 100 

Sam~le 1D: -J! -ι.,. 

Surrogate 
Spiked 

Dibromofluoromethane ,;-.ι) 

1,2-Dichloroethane-d4 , 
Toluene-d8 

1 

Bromofluorobenzene 
~Ι 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Found 

:;7.11 
Ji.yς 

>f. Ιο/ 
~--c/D 

Percent Percent 
Recovery Recovery 
Repoήed Recalculated 

//2 //2 
h~ ιι'-1 
/Ο l JtJ/ 
/02. ,ο-;,-

Page:_1 _of_1 _ 

Reviewer: FT -----

Percent 
Difference 

ϋ 

·1 

Ι 
J_,, 

Comments: -------------------------------------------------------------
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LDC #: 5 '?~1tct ) G\..-ι VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results 'lerification 

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 ~ 

Page:_1 _of 1 

Reviewer: FT 

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

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

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

LCSID: Α :ι '2- l.} 201 LCΔ \Ο 

Spiked Samp/e jj Ι CS 11 1 CSD 11 ι csιι cso 
Concentr tion 

11 11 ( \,\~ \\,._)_ _ I __ ~ercel'!! RecQνery Percent Recovery RPD 

LCS LCSD 11 LCS 1 LCSD 11 Re~orted 1 Recalc. 11 Re~orted 1 Recalc. l/~orted 1 Recalc. 

1, 1-Dichloroethene 

Trichloroethene 

Benzene Ό-0 ο. ο 3~7 ?, . 

Toluene ο.ο ο. 3.5 3~5 
Chlorobenzene 

Comments: -------------------------------------------------------
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LDC #: ς '? '::\: ~ι..\- C:r ) Q../ VALIDATION FINDINGS WORKSHEET 
SamQle Calculation Verification 

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 1?) 

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

Concentration = (Ax){l5){DF) 
(Ais)(RRF)(Vo)(%S) 

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

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

1s = Amount of internal standard added in 
nanograms (ng) 

RRF = Relative response factor of the calibration 
standard. 

νο = 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. 

# Sample ID Compound 

~ ~ '-1 

RECALCrev. wpd 

Example: 

Samplel.D. Α τ'Ζ.f \'1,..0] ~ Υ 

Conc.= ~'55~=\--) (;rς.oJ 
\ 't1-~ϊο<;) (οη.3ι.:) 

°\ . L\-~ ιΑ(}"' \ L-

Repoήed Con1entration 
( \At;y ι, 

Calculated cf
1
ncentration 

(,ΑΙL L) 

C,.4 ~ q .4\JB 
. 

' 1 

Page:_1_of_1 _ 
Reviewer: __ F_T __ _ 

Qualification 
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LDC Report# 53484G2b 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Project/Site Name: 

LDC Repoή Date: 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Parameters: 

Validation Level: 

Polynuclear Aromatic Hydrocarbons 

Stage 28 & 4 

Laboratory: APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98381 

Laboratory Sample 
Sample ldentification ldentification 

ERH2002 ΒΑ47128 

ERH2005** ΒΑ47132** 

ERH2008** ΒΑ47134** 

**lndicates sample underwent Stage 4 validation 
1 

V:\LOGIN\AECOM\RED HILL\53484G2B_A34.DOC 

Matrix 
Water 
Water 
Water 

Collection 
Date 

12/01/21 
12/01/21 
12/01/21 



lntroduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed οη the cover page. Data validation was performed ίη 

accordance with the Work Plan/Scope of Work, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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 ίη 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 (ΕΡΑ) SW 
846 Method 8270D ίη Selected Ιοη Monitoring (SIM) mode 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk οη 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 identifιcation. 

2 
V:\LOGIN\AECOM\RED HILL\53484G2B_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 ίs estimated, displaying low 
bias, due to non-conformances discovered during data validation. 

J (Estimated, Bias lndeterminate): 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 ίn the associated blank(s). 

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

Χ (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. 

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

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

3 
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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. 

lnternal 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. 

ο 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. 

ν 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). 

4 
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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for aH analytes. 

ΙV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Νο field blanks were identified in this SDG. 

5 
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νιι. Surrogates 

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

VΙΙΙ. 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 ίn this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

ΙΧ. 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. 

Χ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

ΑΙΙ target analyte quantitations met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

ΑΙΙ target analyte identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

6 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, cτο 18F0126 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 98381 

Νο Sample Data Qualified in this SDG 

7 
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LDC #: 53484G2b 

SDG #: 98381 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: APPL, lnc., Clovis. CA 

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

Date: ~ /ις: 11, V 
Page:_Jof 

Reviewer:~ 
2nd Reviewer:----p-

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

1 1 ~alidatioD A[ea 

1. Sample receipt/Technical holdίnq times 

11. GC/MS lnstrument performance check 

111. lnitial calibration/lCV 

ιν. Continuing calibration Ι -e. V\ (λλν\ °' . 
J 

ν. Laboratory 81anks 

νι. Field blanks 

νιι. Surrogate spikes 

νιιι. Matrix spike/Matrίx spike duplίcates 

ΙΧ. Laboratory control samples 

χ. Fίeld duplίcates 

ΧΙ. lnternal standards 

χιι. Target analyte quantίtatίon 

ΧΙΙΙ. Target analvte identίfication 

χιν. System performance 

XV. Overall assessment of data 

Note: Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

** 1 d' 1 S 4 d n ιcates samp e underwent taqe valί ation 

Client 1D -1 ERH2002 

+ 
2 ERH2005** 

-3 ERH2008** 

4 

5 

6 

7 

8 

a 

Notes: 

~ \\ 'l0ι,.t\ '(-

L:\AECOM\Red Hill\53484G2bW .wpd 

1 1 CommeDts 

Διl\ 

Δ . 

ΑιΑ οι., ~ο 4 ,ς 

Δ. C.L \J 
/Λ. 

f'} 

~ 

t-.l 
~ t.eb \() 

Ν 
Α 

Λ Not revίewed for Staαe 28 valίdation. 

Δ. Not revίewed for Staae 28 valίdatίon. 

~ Not revίewed for Stage 28 valίdation. 

Α 

ND = Νο compounds detected 
R = Rίnsate 

D = Duplicate 
Τ8 = Trίp blank 

~ -

F8 = Fίeld blank Ε8 = Equίpment blank 

LablD 

8Α47128 

8Α47132** 

8Α47134** 

1 

\ e..✓ L 2,.,Ό 

"10 }ςο 
ι 

S8=Source blank 
OTHER: 

Matrix Date 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

1 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_1 _.of_2_ 
Reviewer: FT 

Method: Semivolatiles {ΕΡΑ SW 846 Method 8270 0) 
Validation Area Yes Νο ΝΑ Findings/Comments 

/. Technica/ holdina times 

Were all technίcal holdίna times met? / 

Was cooler temperature criteria met? / 

//. GC/MS lnstrument ρerformance check 

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

Were all samples analvzed within the 12 hour clock criteria? / 
/1/a. Jnitial calibration 

Did the laboratorv perform a 5 point calibration prior to sample analvsis? / 

Were all percent relative standard deνiations (¾RSD) ~ 15% and relative response / factors (RRF} within method criteria? 

Was a curve fιt used for evaluation? Ιf yes, did the initial calibration meet the curve ✓ fιt acceptance criteria of > 0.990? 

lllb. Jnitial Calibration Verification 

Was an initial calibration verifιcation standard analyzed after each initial calibration 
for each instrument? / 

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

IV. Continuing ca/ibration 

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

Were all percent differences (%D) ~ 20% and relative response factors (RRF) within 

/ method criteria? Were all percent differences (%D) ~ 50% for closing calibration 
verifιcation? 

V. Laboratorν Blanks 

Was a laboratory blank associated with everv sample ίη this SDG? / 
Was a laboratory blank analyzed at least once every 12 hours for each matrix and 

/ concentration? 

Was there contamination ίη the laboratory blanks? lf yes, please see the blanks / 
validation findings worksheet. 

VI. Field blanks 

Were fιeld blanks were identifιed ίη this SDG? 
~ 

Were target analytes detected ίη the fιeld blanks? 
,,,,,,,,..,.-

νιι. Surrogate sρikes 

Were all surroaate percent recovery (%R) within QC limits? -· 
/..-

lf 2 or more base neutral or acid suπogates were outside QC limits, was a r 
reanalysis performed to confιrm ¾R? 

lf any percent recoveries (¾R) was less than 10%, was a reanalysis performed to / --
confιrm ¾R? 

V/11. Matrix sρike/Matrix sρike duρlicates 

Were matrix soike (MS) and matrix soike duolicate (MSD) analvzed ίπ this SDG? Α 

Level ΙV Checklist_8270D_rev03.wpd 



VALIDATION FINDINGS CHECKLIST Page:_2_of_2_ 
Reviewer: FT 

Validation Area Yes Νο ΝΑ Findings/Comments 

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

/Χ. Laboratorν control samp/es 

Was an LCS ana/vzed oer extraction batch? 
/" 

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

Χ. Field dup/icates 

Were fιe/d duplicate pairs identifιed in this SDG? / 
Were target analytes detected in the fιeld duplicates? / 
ΧΙ. lnternal standards 

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

Were retention times within + 30 seconds of the associated calibration standard? / 
ΧΙ/. Target analyte quantitation 

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

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

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

ΧΙ//. Target ana/yte identification 

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

Did compound spectra meet specifιed ΕΡΑ "Functional Guidelines" criteria? / 

Were chromatooram peaks verifιed and accounted for? / 

Were manual integrations reviewed and found acceptable? / 
Did the laboratory provide before and after integration printouts? 

/., 

XIV. System performance 

System performance was found to be acceptable. Λ 
XV. Overa/1 assessment of data 

Overa/I assessment of data was found to be acceptable. 

Level ΙV Checklist_8270D_rev03.wpd 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

Α. Phenol CC. Oimethylphthalate ΕΕΕ. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

Β. Bis (2-chloroethyl) ether 00. Acenaphthylene FFF. Oi-n-octylphthalate ΗΗΗΗ. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol ΕΕ. 2,6-Oinitrotoluene GGG. Benzo(b )fluoranthene 1111. 1,4-Oioxane Κ1. o,o',o"-Triethylphosphorothioate 

Ο. 1,3-Dichlorobenzene FF. 3-Nitroaniline ΗΗΗ. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

Ε. 1,4-Dichlorobenzene GG. Acenaphthene 111. Benzo(a)pyrene ΚΚΚΚ. Atrazine Μ1. 1,4-Naphthoquinone 

F. 1,2-Oichlorobenzene ΗΗ. 2,4-Oinitrophenol JJJ. lndeno(1,2,3-cd)pyrene ιιιι. Benzaldehyde Ν1 . N-Nitro-o-toluidine 

G. 2-Methy\phenol 11. 4-Nίtrophenol ΚΚΚ. Dibenz(a,h)anthracene ΜΜΜΜ. Caprolactam 01. 1,3,5-Trinitrobenzene 

Η. 2,2'-Oxybis( 1-chloropropane) JJ. Oibenzofuran ιιι. Benzo(g,h,i)perylene ΝΝΝΝ. 2,6-Dichlorophenol Ρ1. Pentachlorobenzene 

1. 4-Methylphenol ΚΚ. 2,4-Oinitrotoluene ΜΜΜ. Bis(2-Chloroisopropyl)ether 0000. 1,2-Oiphenylhydrazine 01. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine ιι. Diethylphthalate ΝΝΝ. Aniline ΡΡΡΡ. 3-Methylphenol R1. 2-Naphthylamine 

Κ. Hexachloroethane ΜΜ. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

ι. Nitrobenzene ΝΝ. Fluorene ΡΡΡ. Benzoic Acid RRRR. 4-Oimethyldibenzothiophene ( 4MDT) Τ1. Octachlorostyrene 

Μ. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene ( 4MDT) U1. Famphur 

Ν. 2-Nitrophenol ΡΡ. 4,6-Dinitro-2-methylphenol RRR. Pyridine ττττ. 1-Methyldibenzothiophene ( 1 MDT) V1. 1,4-phenylenediamine 

Ο. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine υυυυ .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

Ρ. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether τττ. 1-Methylnaphthalene νννv. 1,2,4,5-Tetrachlorobenzene Χ1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene υυυ. Benzo(b )thiophene WWWW .. 2-Picoline Υ1. 3,3'-Oimethylbenzidine 

R. 1,2,4-Trichlorobenzene ΤΤ. Pentachlorophenol VVV.Benzonaphthothiophene ΧΧΧΧ. 3-Methylcholanthrene Ζ1. o-Toluidine 

S. Naphthalene υυ. Phenanthrene νννννν .Benzo( e )pyrene ΥΥΥΥ. a,a-Dimethylphenethylamine Α2. 1-Naphthylamine 

Τ. 4-Chloroaniline VV. Anthracene ΧΧΧ. 2,6-Dimethylnaphthalene ΖΖΖΖ. Hexachloropropene Β2. 4-Aminobiphenyl 

υ. Hexachlorobutadiene νννν. Carbazole ΥΥΥ. 2,3,5-Trimethylnaphthalene Α 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol ΧΧ. Di-n-butylphthalate ΖΖΖ. Perylene Β1. N-Nitrosodi-n-butylamine D2. Hexachloropene 

W. 2-Methylnaphthalene ΥΥ. Fluoranthene ΑΑΑΑ. Dibenzothiophene C1. N-Nitrosomethylethylamine Ε2. Bis (2-chloro-1-methylethyl) ether 

Χ. Hexachlorocyclopentadiene ΖΖ. Pyrene ΒΒΒΒ. Benzo(a)fluoranthene D1 . N-Nitrosomorpholine F2. Bifenthrin 

Υ. 2,4,6-Trichlorophenol ΑΜ. Butylbenzylphthalate CCCC. Benzo(b )fluorene Ε1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Ζ. 2,4,5-Trichlorophenol ΒΒΒ. 3,3'-Dichlorobenzidine DDDD. cis/trans-Decalin F1. Phenacetin Η2. Cypermethrin 

ΑΑ. 2-Chloronaphthalene CCC. Benzo(a)anthracene ΕΕΕΕ. 1, 1 '-Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin ( cis/trans) 

ΒΒ. 2-Nitroaniline DOO. Chrysene FFFF. Retene Η1. Pronamide J2. 5-Nitro-o-toluidine 

Compound List.wpd 



LDC #: 5° W ιt {q?-,? VALIDATION FINDINGS WORKSHEET 
lnitial Calibration Calculation Verification 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270 0) 

Page:_1_of_1_ 

Reviewer: FT 

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

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (S/X) 

Calibration Target Analyte 

Αχ= Area of target analyte 
Cx = Concentratίon of target analyte 
S = Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
Χ = Mean of the RRFs 

1 
Reported 

1 
Recalculated 

11 
Reported 

1 
Recalculated 

RRF RRF Average. RRF Average RRF 
# Standard 1D Date lnternal Standard) (/.ο std) ( /. ο std) (initial) (initial) 

1 /(AL /ο /ι ο//<! ς (1st ΙS) /, 33(.p /. "J.. °1 °1 /, ~ °! ~ /,J. °1"1 
(2nd IS) 

(3rd ΙS) 

(4th ΙS) 

(5th ΙS) 

(6th IS) 

2 (1st ΙS) 

(2nd ΙS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th ΙS) 

3 (1st ΙS) 

(2nd ΙS) 

(3rd IS) 

(4th ΙS) 

(5th ΙS) 

(6th ΙS) 

11 
Reported 

1 
Recalculated 1 

1 

%RSD 

1 

%RSD 

1 

51~~ ~-& 

Comments: Refer to lnitial Calibration findings worksheet for list of gualifications and associated samples when reported results do not agree withiU0.0% of the 
recalculated results. 
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LDC #: 5~~ 4 <2ι, ot.b VALIDATION FINDINGS WORKSHEET 
Continuing Calibration~esults Verification 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270 (Ϊ ) 

Page:_1 _of_1 _ 
Reνiewer:---'-F __ T __ _ 

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

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
Αχ = Area of target analyte 
Cx = Concentration of target analyte 

1 
Standard 1D Calibration Target Analyte {lnternal Standard) Average RRF 

1 # Date (lnitial) 

1 Cv./ (J-ι~ιzι -5 (1st IS) /. ~~ °1 
Ι 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th ΙS) 

(6 th ΙS) 

2 (1st ΙS) 

(2nd IS) 

(3rd ΙS) 

(4th IS) 

(5th IS) 

(6th ΙS) 

3 (1st ΙS) 

(2nd IS) 

(3rd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

RRF = continuing calibration RRF 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reρorted 1 Recalculated 11 

RRF 

1 
RRF 

11 {CC} {CC1 

/, "':)Οι/ /· ?,01/ 

Reported 1 Recalculated ι 
%D 

1 

%D 

1 

ί).~97 0-3'~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree~itbif'L1~0% of 
the recalculated results. 
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LDC #: 5 ::,~ 8 4-~ * VALIDATION FINDINGS WORKSHEET 
Surrog_ate R_esults Verification 

METHOD: GC/MS Semiνolatiles (ΕΡΑ SW 846 Method 8270 

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

% Recovery: SF/SS * 100 

Surrogate 
Sρiked 

Nitrobenzene-d5 νν - Ρ\Ό ς.2,(p~ 

2-Fluorobiphenyl γγ - \)\ύ S .. 2~? . 
Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

Sam~le ID: 

Surrogate 
Sρiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terpheny/-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

SURRreν.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Found 

4. ~~:,(p 'i 
ι.J.ώ-~3)0) 

Surrogate 
Found 

Percent 
Recovery 
Reported 

q3.σι 

cg1,e 

Percent 
Recovery 
Reρorted 

P@re@nt 
Recovery 

Recalculated 

°t"?.9 

~1.~ 

Percent 
Recovery 

Recalculated 

Page:_1_of_1 _ 

Reνiewer: FT 

Percent 
Difference 

ο 

J 

Percent 
Difference 



LDC#: S')4~~qJ.,~ VALIDATION FINDINGS WORKSHEET Page:_1 _of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results~Verification Reviewer:._..:..F-=-T __ _ 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270) 

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

SSC = (Ax)(Cιs)(Fv)(Df) Where: Αχ= Area of the target analyte Ws= lnitial weight of the sample 
(A18){RRF)(Vs or Ws)(¾S/100) Α18= Area for the specific internal standard %S= Percent Solid 

C18 = Concentration of internal standard SSC = Spiked sample concentration 
¾Recovery = (SSC/SA}*100 Fv =Final volume of eχtract LCS = Laboratory control sample 

Df= Dilution factor LCSD = Laboratory control sample duplicate 
RRF= Average relative response factor of the target analyte Vs= lnίtίal volume of the sample 

RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: 'J.. \ ι 'Ί.Οί,ο Α -\( \,C ~, {) 

1 1 

Spike Spike 1 ICS 11 ICSD 11 ι csιι csD 1 
AddJ\ ConcentratiJJ" 

1 11 11 1 Compound ( \λι J L-) ( v\Sv-- ι,,, Percent Recove!1 Percent Recove!1 RPD 
J V 

ι rc: ιr~n ιrc:: ιrc::n - D---•- - ι::, ... ,. ... ι,. - ... 1 1 ~ 

~ ~ S\0 5.ι.J ιι.. 'J,.2,. ~.ι.ι' c, ι, Α c::,ι, .4 ~'& .2, ~~-~ '6-°1 ~.°) 
N-Nitrr/so-di-n-propylamine 

ι 1 
. 

4-Chtro-3-methylphenol 

Ac"1aphthene 

P/ntachlorophenol 

~--

LCSCLCrev. wpd 



LDC#: S~ι,~~6Ί~~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: __ 1 _of_1_ 

Reviewer:._-=-F...:T __ _ 

METHOD: GC/MS ΒΝΑ (ΕΡΑ SW 846 Method 8270 IJ 
The concentration of the sample was calculated for the target analyte identified below using the following calculation: 

Concentration = (Δv}('5}(V,)(DF}(2.0) 
(Aϊs)(RRF)(V0)(Vi)(%S) 

Αχ = Area of the characteristic ίση (EICP) for the target 
analyte to be measured 

Ais = Area of the characteristic ίοn (EICP) for the specific 
internal standard 

ls = Amount of internal standard added ίη nanograms (ng) 

νο = Volume or weight of sample extract ίn millilίters (ml) or 
grams (g). 

Vι = Volume of extract injected in microliters (ul) 

ν. = Volume of the concentrated extract ίη microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

# Sample 1D 

#~ 

RECALCrev.wpd 

Target Analyte 

.s 

Example: 

Sample I.D. # 2 5 

Conc. = 

Reported 

(ι(p S-:J 'J 3) { :;J .. S" ) (ι ) (ιοοο) 
( Jc,!>-Ί) ( ι- d °Ι 1 ) ( cιsσ) 

? ι/- t,, 7 "'-r)-/L 

Calculated 
ConcentratjL 

( ιΑοι.,.,, 
Concentra?t:' 

( ι., t.i. Qualification 
- V . 

~ :s j 5 



LDC Report# 53484G6 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Project/Site Name: 

LDC Repoή Date: 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Parameters: 

Validation Level: 

Laboratory: 

Total Organic Carbon 

Stage 28 & 4 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98381 

Laboratory Sample 
Sample ldentification ldentification 

ERH2002 ΒΑ47128 

ERH2011 ΒΑ47129 

ERH2013 ΒΑ47130 

ERH2005** ΒΑ47132** 

ERH2008** ΒΑ47134** 

ERH2018 ΒΑ47135 

ERH2020 ΒΑ47136 

**lndicates sample underwent Stage 4 validation 

1 
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Collection 
Matrix Date 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 



lntroduction 

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, 1 nvestigation and Remed iation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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), and the DoD General Validation Guidelines (November 2019). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 

ΑΙΙ sample results were subjected to Stage 28 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. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

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

3 
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Qualification Code Reference 

a ICP Serial 0ilution %0 was not within control limits. 

b Presumed contamination from preparation (method blank). 

c Calibration %RS0, r, r2, %0 or %R was noncompliant. 

d The analysis with this flag should not be used because another more 
technically sound analysis is available. 

e MS/MS0 or 0uplicate RP0 was high. 

f Presumed contamination from FB or ER. 

g ICP ICS results were unsatisfactory. 

h Holding times were exceeded. 

lnternal 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. 

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

ρ 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. 

ν 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). 

4 
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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found ίn the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified ίn this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

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

VII. Duplicate Sample Analysis 

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

VIII. Laboratory Control Samples 

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

ΙΧ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

Χ. Target Analyte Quantitation 

ΑΙΙ target analyte quantitation met validation criteria for samples which ~nderwent Stage 
4 validation. Raw data were not reviewed for Stage 28 validation. 

5 
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ΧΙ. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion ίπ this SDG. 

6 
V:\LOGIN\AECOM\RED HILL\53484G6_A34.DOC 



Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Field Blank Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

7 
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LDC #: 53484G6 
SDG #: 98381 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α) 

Date: ?J/ις/~ 
Page:J_ot_i._ 

Reviewer: :::Λ-11/ 
2nd Reviewer: R{; 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
ι·d . f" d" k h νaι atιon ιn ιnQs wor s eets. 

1 1 Validation Area 

1. Sample receipt!Technical holdinQ times 

11 lnitial calibration 

111. Calibration verification 

ιν Laboratorv Blanks 

ν Field blanks 

νι. Matrix Spike/Matrix Spike Duplicates 

νιι. Duplicate sample analysis 

νιιι. Laboratory control samples 

ιχ. Field duplicates 

χ. Τ arQet Analvte Quantitation 

ΧΙ. Overall assessment of data 

Note: Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

** 1 d" 1 d S η ιcates samp e un erwent l"d . taQe 4 va ι atιon 

Client ID 

1 ERH2002 

2 ERH2011 

3 ERH2013 

4 ERH2005** 

5 ERH2008** 

6 ERH2018 

7 ERH2020 

8 

9 

10 

11 

12 

13 

14 

Η;: 

1 1 Comments 

-Α- ι.ft-
-lr 
-/t-
.-/t-·, 
Ν 
Λ) r.~ 
AJ 

-Α- IΓSJ LCSD 
λ1 ' 

-/1r Not reviewed for Stage 28 validation. 

k 
ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

ΒΑ47128 

ΒΑ47129 

ΒΑ47130 

ΒΑ47132** 

ΒΑ47134** 

ΒΑ47135 

ΒΑ47136 

SB=Source blank 
OTHER: 

Matrix Date 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

1 

Notes: _________________________________________ _ 
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VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validation Area Yes Νο ΝΑ 

Ι. Technical holding times . 
Were all technical holding times met? ν 

11. Calibration 

Were all instruments calibrated at the 
✓ 

required frequency? 

Were the proper number of standards 

used? ν 

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

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

method? 

Were balance checks performed as 
✓ required? 

111. Blanks 

Was a method blank associated with every 
✓ 

sample ίη this SDG? 

Was there contamination in the method ✓ 
blanks? 

w·as there contamination in the initial and 
✓ continuing calibration blanks? 

ΙV. Matrix Spike/Matrix Spike Duplicates/Laboratory Duplicates 

Were MS/MSD recoveries within the QC 

limits? (Ιf the sample concentration ✓ 
exceeded the spike concentration by a 

factor of 4, no action was taken.) 

Were the MS/MSD or laboratory duplicate 

J relative percent differences (RPDs) within 

the QC limits? 

V. Laboratory Control Samples 

Was a LCS analyzed for each batch in the 
✓ 

SDG? 

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

Χ. Target Analyte Quantitation 

Were all reporting limits adjusted to reflect ./ 
sample dilutions? / 

Were all soil samples dry weight corrected? ✓ 

ΧΙ. Overall Assessment of Data 

Was the overal\ assessment of the data ✓ 
found to be acceptable? 

Comments 

Page 1 of 2 

Reviewer: ATL 



VALIDATION FINDINGS CHECKLIST 

METHOD: lnorganics 

Validatίon Area Yes Νο ΝΑ 

ΧΙΙ. Field Duρlicates 

Were field duplicates identifed ίη this SDG? ✓ 
Were target analytes detected in the field 

duplίcates? 
✓ 

χιιι. Field Blanks 
Were field blanks identified ίη this SDG? ✓ 
Were target analytes detected ίη the field ✓ 
blanks? 

Comments 

Page 2 of 2 

Reviewer: Α τι 



LDC#: S?JLJ~~~y Validation Findings Worksheet 
lnitial and Continuing Calibration Calculation Verification 

Page:_1_ of _1_ 

Reviewer:_ATL_ 

Method: lnorganics, Method See Cover 

The correlation coefficient (r) for the calibration of ~ was recalculated.Calibration date: 11{ 2] / 2{ 

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

%R = Found Χ 100 

True 

Type of analysis 

lnitial calibration 

scv ( ωi7e ,~: 41) 
Calibration verification 

ccV(Ιt/oGe ti; zι,.) 
Calibration verification 

CC ( Ι e/ 07 e.-03 Ψ-f) 
Calibration verification 

Analyte 

11)Cι 

TD~ 

τυe, 

-rou 

Where, 

FOUND 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

q_ggo 

5,3~0 

5Ί1GΙ 

Found = concentration of each analyte measured ίη the analysis of the ICV or CCV solution 

True = concentration of each analyte ίη the ICV or CCV source 

TRUE Recalculated Repoήed Acceptable 

Conc. (mg/L) Area r or r2 r or r.1: (Υ/Ν) 

ο.ο 872 

0.5 7728 0.99999 0.99999 

2 26223 Υ 

5 65575 

10 129337 

20 256854 

{0,σΌΌ qq qq 
Υ 

5ΊΟΊ?Ό /07.i, 10~-~ 
Υ 

ς.σσο 103t 2, ftJ2,'2,, 
Υ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when repoήed results do not agree within 
10.0% of the recalculated results. _____________________________________________ _ 



LDC #: 5?4i~if~ 

METHOD: lnorganics, Method gι t Cλ-V:W: 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

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

Page:_f_ot_f_ 

Reviewer: .::z4:Il 

%R = Found χ 100 
True 

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

True = concentration of each ana\yte in the source. 

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

RPD = IS-D/ χ 100 
(S+D)/2 

Sample 1D 

LC~ 

Comments: 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Dup/icate sample 

S= 
D= 

Element 

Origίnal sample concentration 
Duplicate sample concentration 

ιγr, t ι ι 
Found/ S 

(unίts) 

Tr::,t 1(_ 
(units) 

ϊΌv 5.3~·0 S-ιΟΌΌ 

(SSR-SR) 

1 

1 

Recalculated 1 Repoήed 

1 

Acceptable 

%R/RPD %R/RPD 
{Υ/Ν) 

/07 (Of '( 

----------------------------------------------------------

TOTCLC.6 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method __ .;:;...g ___ et........,_06\l1 ____ W..;_ __ 

Page:_J_ot_L_ 
Reviewer: , . ..,+Ί]ι 

Ρ ase see qualifications below for all questions answered 11 Ν 1'. Not applicable questions are identified as 11 Ν/Α11 • 
Ν Ν/Α Have results been reported and calculated correctly? 
Ν Ν/Α Are results within the calίbrated range of the instruments? 

Υ Ν Ν/Α Are a/1 detection limits below the CRQL? 

Compound (analyte) results for ΊΤJ(ι reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: ;#" ς 

Reported Calculated 

Conce~,ίation Concentπtion Acceptable 
# Sample 1D Analyte (tηιJ -> <Wlά -> (Υ/Ν) 

{J, ΤΟGι 9.,3 
u ΊΙ 

2,8fh Υ 
_ς ·-rou 7,til 1.42.0 ν 

f 

Note: _____________________________________ _ 



LDC Report# 53484G7 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Project/Site Name: 

LDC Repoή Date: 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Parameters: 

Validation Level: 

Laboratory: 

Gasoline Range Organics 

Stage 28 & 4 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98381 

Laboratory Sample 
Sample ldentification ldentification 

ERH2001 ΒΑ47127 

ERH2002** ΒΑ47128** 

ERH2004 ΒΑ47131 

ERH2005** ΒΑ47132** 

ERH2007 ΒΑ47133 

ERH2008** ΒΑ47134** 

**lndicates sample underwent Stage 4 validation 

1 
V:\LOGIN\AECOM\RED HILL\53484G7 _A34.DOC 

Collection 
Matrix Date 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 
Water 12/01/21 



lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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: 

Gasoline Range Organics by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
82608 

ΑΙΙ sample results were subjected to Stage 28 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 
q uantitation and identifιcation. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 ίs 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. 

lnternal 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. 

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

ρ 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. 

ν Unusual problems found with the data not defined elsewhere. Description of the 
problem can be found ίπ the validation report. 

w LCS/LCSD RPD was high. 

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

4 
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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

lnstrument performance check was performed at the required frequency. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

Α curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) was greater than or equal to 0.990. 

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

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples ERH2001, ERH2004, and ERH2007 were identified as trip blanks. Νο 
contaminants were found. 

νιι. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits. 
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VΙΙΙ. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were πο matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples ίπ this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

ΙΧ. 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. 

Χ. Field Duplicates 

Νο field duplicates were identified ίπ this SDG. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

ΑΙΙ target analyte quantitations met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

ΑΙΙ target analyte identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion ίπ this SDG. 

6 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG 
98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484G7 
SDG #: 98381 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: GC/MS Gasoline Range Organics (ΕΡΑ SW-846 Method 82608) 

Date: '?/1)/-v'V 
Page:_( of 

Reviewer:----:A-
2nd Reviewer:~ 

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

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

χιι. 

χιιι. 

χιν. 

XV. 

Note: 

1 ~alidatiΩD A[ea 

Sample receipt/Technical holdino times 

GC/MS lnstrument performance check 

lnitial calibration/lCV 

Continuing calibration 

Laboratory 8Ianks 

Field blanks 

Surroqate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

lnternal standards 

Target analyte quantitation 

Target analyte identification 

System performance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

** lndicates sample underwent Stage 4 validation 

Client ID 
.... 

1 ERH2001 '°' .,, 
2 ERH2002** 

3- ERH2004 ί?> 
./ 

41 ERH2005** 

- \~ 5 ERH2007 
, -6 ERH2008** 

7 

8 

a 

Notes: 

,. ( \ 207 Ας:/;;, 

L:\AECOM\Red Hill\53484G7W .wpd 

1 1 Cammeots 

Δ..ιΔ 

Δr 
ΑrιΔ ,-v \C- ~ ~w 
..Δ c..υJ t:.w)W 
Α ' 
ιJΟ ~ ::: 1, ~ 

.__. 
':, 

' 1 
Α 

ι-J 0h 
Δ. \.CΔ ιο 

tJ 
Α-

Δ. Not reviewed for Staqe 28 validation. 

Α Not reviewed for Staqe 28 validation. 

Α Not reviewed for Staqe 28 validation. 

~ 

ND = Νο compounds detected 
R = Rinsate 

D = Duplicate 
Τ8 = Trip blank 

S8=Source blank 
OTHER: 

F8 = Field blank Ε8 = Equipment blank 

LablD Matrix Date 

8Α47127 Water 12/01/21 

8Α47128** Water 12/01/21 

8Α47131 Water 12/01/21 

8Α47132** Water 12/01/21 

8Α47133 Water 12/01/21 

8Α47134** Water 12/01/21 

1 

1 



VALIDATION FINDINGS CHECKLIST 

Method: Volatiles (ΕΡΑ SW 846 Method 8260 1')) 

Validation Area Yes Νο ΝΑ 

1. Technical holding times 

Were all technical holdίng times met? / 

Was cooler temperature criteria met? / 
11. GC/MS lnstrument 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? / 
llla. lnitial calibration 

Did the laboratorv perform a 5 point calibration prior to sample analysis? / 
Were all percent relative standard deviations (¾RSD) ~ 20%, 15/30% and relative / response factors (RRF) within method criteria? 

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

lllb. lnitial Calibration Verification 

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

Were all percent differences (%~ 20°d 30%? / 
IV. Continuing calibration \__ -

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

Were all percent differences (%D) ~ 20% and relative response factors (RRF) within ι/ 
method criteria? 

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 ίπ the laboratory blanks? lf yes, please see the Blanks /,,, 
validation findίnQs worksheet. 

νι. Field blanks 

Were field blanks were identified in this SDG? / 

Were target analytes detected ίπ the fιeld blanks? / 

VΙΙ. Surrogate spikes 

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

lf the percent recovery (¾R) for one or more surrogates was out of QC limits, was a ,,,,,,--
reanalysis performed to confirm samples with ¾R outside of criteria? 

VΙΙΙ. Matrix spike/Matrix spike duplicates 

Were matrix spίke (MS) and matrix spike duplicate (MSD) analνzed ίπ this SDG? / 

Were the MS/MSD percent recoveries (¾R) and the relative percent differences / 
(RPD) within the QC limits? 

Level ΙV Checklist_8260C_D_rev03.wpd 
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VALIDATION FINDINGS CHECKLIST Page:_L_of_2_ 
Reviewer: ____ F""""T _____ _ 

Validation Area Yes Νο ΝΑ Findings/Comments 

ΙΧ. Laboratory control samρles 

Was an LCS analyzed for this SDG? / 

Was an LCS analvzed oer analvtical batch? 
.,,,,-

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

Χ. Field duρlicates 

Were field duplicate pairs identified in this SDG? ,,,-
Were target analytes detected in the field duplicates? / 

ΧΙ. lnternal standards 

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

Were retention times within + 30 seconds of the associated calibration standard? / 
ΧΙΙ. Target analyte quantitation 

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

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

Were target analyte quantitation and Rls adjusted to reflect all sample dilutions and / dry weight factors applicable to level ΙV validation? 

ΧΙΙΙ. Target analyte identification 

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

Did analyte spectra meet specified ΕΡΑ "Functional Guidelines" criteria? / 
Were chromatogram peaks verified and accounted for? / 

Were manual integrations reviewed and found acceptable? / 
/ 

,,..,,,., 

Did the laboratory provide before and after integration printouts? 

XIV. System performance 

System performance was found to be acceptable. -,-

XV. Overall assessment of data ,, 

Overall assessment of data was found to be acceptable. /1 

Level ιν Checklist_8260C_D_rev03.wpd 



LDC#: 53484G7 

Method: Gasoline (ΕΡΑ SW 846 Method 82608) 

Calibration 

VALIDATION FINDINGS WORKSHEET 
lnitial Calibration Calculation Verification 

(Υ) (Χ) 

Date System Compound Standard Response Concentration 

12/6/2021 GCMS Gasoline C6-C1 Ο 1 13.28 0.8 
ZEUS 2 14.038 2.0 

3 15.692 4.0 
4 21.84 12.0 
5 29.832 24.0 
6 36.192 32.0 
7 41.64 40.0 

Regression Output Reported 
Constant 12.758859 NR 
Std Err of Υ Est 
R Squared 0.999545 1.000000 
Degrees of Freedom 

Χ Coefficient( s) 0.724756 NR 
Std Err of Coef. 

Correlation Coefficient 0.999773 
Coefficient of Determination (rΛ2) 0.999545 1.000000 

120621 Zeus 

Page:_1_of_1_ 
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LDC #: S3j_'β~ Q 7 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_1 _of_1 _ 
Reviewer: FT 

METHOD: GC/MS VOA (ΕΡΑ SW 846 Method 8260 e, ) 
The percent difference (%D) of the initial calibration aνerage Relatiνe Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the target analytes 
identifιed below using the following calculation: 

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

RRF = (Ax)(Cis)/(Ais)(Cx) 

# Standard 1D Calibration Date 

1 (1,&ν ,~ }-τ /2-J 
/dι 071:0-ς-

2 

3 

4 

CONCLCrev.wpd 

Where: 
ave. RRF = initial calibration average RRF 
Αχ = Area of target analyte 
Cx = Concentration of target analyte 

Average RRF 
Taraet Analvte (lnternal Standard) (initial) 

GιRO 300 . 

RRF = continuing calibration RRF 
Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

Reported Recalculated Reported 
RRF RRF %D 
(CC) (CC) 

;; c,t:,. (p~ ,,,,1,.1:,)? /. J 

Recalculated 
%D 

/./ 
' 



LDC Report# 53484G8 

Laboratory Data Consultants, lnc. 

Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Petroleum Hydrocarbons as Extractables 

Stage 28 & 4 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 98381 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH2002 ΒΑ47128 Water 12/01/21 
ERH2005** ΒΑ47132** Water 12/01/21 
ERH2008** ΒΑ47134** Water 12/01/21 
ERH2002(SGCU) ΒΑ4 7128(SGCU) Water 12/01/21 
ERH2005(SGCU)** BA47132(SGCU)** Water 12/01/21 
ERH2008(SGCU)** BA47134(SGCU)** Water 12/01/21 

**lndicates sample underwent Stage 4 validation 
Samples appended with SGCU underwent "Silica Gel Clean Up" 

1 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 (ΤΡΗ) as Extractables by Environmental Protection 
Agency (ΕΡΑ) SW 846 Method 80158 

ΑΙΙ sample results were subjected to Stage 28 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+ (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 lndeterminate): The analyte was analyzed for and positively 
identified by the laboratory; however the reported concentration ίs 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. 

Χ (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 ίs recommended. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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 0ilution %0 was not within control limits. 

b Presumed contamination from preparation (method blank). 

c Calibration %RS0, r, r2 , %0 or %R was noncompliant. 

d The analysis with this flag should not be used because another more technically 
sound analysis is available. 

e MS/MS0 or 0uplicate RP0 was high. 

f Presumed contamination from FB or ER. 

g ICP ICS results were unsatisfactory. 

h Holding times were exceeded. 

1 nternal standard performance was unsatisfactory. 

k Estimated Maximum Possible Concentration (HRGC/HRMS only) 

LCS/LCS0 %R was not within control limits. 

m Result exceeded the calibration range. 

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

ρ RP0 between two columns was high (GC only). 

q MS/MS0 recovery was not within control limits. 

s Surrogate recovery was not within control limits. 

t Presumed contamination from trip blank. 

ν Unusual problems found with the data not defined elsewhere. 0escription of the 
problem can be found in the validation report. 

w LCS/LCS0 RP0 was high. 

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

4 
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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

Α curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) was greater than or equal to 0.990. 

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

111. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Surrogates 

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

VII. Matrix Spike/Matrix Spike Duplicates 

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

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

ΙΧ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

Χ. Target Analyte Quantitation 

ΑΙΙ target analyte quantitations met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Target Analyte ldentification 

ΑΙΙ target analyte identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

6 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 98381 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484G8 
SDG #: 98381 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: GC ΤΡΗ as Extractables (ΕΡΑ SW-846 Method 8015Β} 

Date: ~ / ~ J-,, Υ' 
Page:_J_of_J_ 

Reviewer:-----.=f+ 
2nd Reviewer:~ 

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

1 1 ~alidatioD A[ea 

1. Sample receipt/Technical holdίnq times 

11. lnitial calibration/lCV 

111. Continuing calibration 

ιν. Laboratory 8Ianks 

ν. Field blanks 

νι. Surrogate spikes 

νιι. Matrix spike/Matrix spike duplicates 

νιιι. Laboratory control samples 

ιχ. Field duplicates 

χ. Target analyte quantitation 

ΧΙ. Target analyte identification 

ΥΙΙ ΓΊ,,,.,,.,.,11 nf ~,.,J,., 

Note: Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

** lndicates sample underwent Stage 4 validation 

Client 1D 

1~, ERH2002 

2+, ERH2005** 

3t' ERH2008** 

441, ERH2002(SGCU) 

5 4- 1. ERH2005(SGCU)** 

6" '1 "'ERH2008(SGCU)** 

7 

8 

9 

10 

11 

12 

1~ 

Notes· 

\ '2. \ \ 1.01 ΙΑ \ - Ρ>\\.ι.. 

'1,. ') \\ 1-01 ~ - \)> \\L-
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1 1 CommeDts 

Δ ιΔ.. 

Α. ιΔ ( Ί, \CΛ/ !;_ w 
Δ ~uJ ~w,~ι) 

' 

Δ 
t\.Ι 

Α 

~ U? 

~ ~ \v) 

tJ 

" Not reviewed for Staqe 28 validation. 

Α Not reviewed for Staqe 28 validation. 

Δ. 

ND = Νο compounds detected 
R = Rinsate 
F8 = Field blank 

1 

D = Duplicate 
Τ8 = Trip blank 
Ε8 = Equipment blank 

LablD 

8Α47128 

8Α47132** 

8Α47134** 

8A47128(SGCU) 

8A47132(SGCU)** 

8A47134(SGCU)** 

S8=Source blank 
OTHER: 

Matrix Date 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

Water 12/01/21 

1 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: /Gc HPLC 

Validation Area Yes Νο ΝΑ 

/. Technical holdina times 

Were all technical holding times met? / 

Was cooler temperature criteria met? 
.,,,,,,,--

/la. lnitial calibration 
/ 

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

Were all percent relative standard deviations (¾RSD} < 20%? ~ .,,,.,,,-

Was a curve fit used for evaluation? lf yes, did the initial calibration meet the 
~1-

curve fit acceptance criteria of ~0.990? 
.,,,..,,,, 

Were the RT windows properly established? ~ 

/lb. lnitial ca/ibration verification 

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

Were all percent differences (%D} < 20%? 
/ 

11/. Continuing calibration 

Was a continuing calibration analyzed daily? ~ 

Were all percent differences (%D} < 20%? ...--
Were all the retention times within the acceptance windows? ✓ 

IV. Laboratory Blanks 

Was a laboratory blank associated with everν sample in this SDG? .,,,--

Was a laboratory blank analyzed for each matrix and concentration? .,.--

Was there contamination in the laboratory blanks? 
_,.,.,,. 

V. Field Blanks 

Were field blanks identified in this SDG? --- ~ .,,,. 
Were target analytes detected in the field blanks?_ 

νι. Surroaate sρίkes 

Were all surrogate percent recovery (¾R} within the QC limits? --1,.,-

lf the percent recovery (¾R) of one or more surrogates was outside QC limits, ----was a reanalvsis performed to confirm ¾R? 

lf any ¾R was less than 1 Ο percent, was a reanalνsis performed to confirm ¾R? 
,,,,--

νιι. Matrix spίke/Matrix sρike duρ/icates 

Were matrix spike (MS} and matrix spike duplicate (MSD} analyzed in this SDG? ----
Were the MS/MSD percent recoveries (¾R) and the relative percent differences 

~ (RPD) within the QC limits? 

νιιι. Laboratorν control samρles 

Was an LCS analyzed per analytical or extraction batch? /,.,. 
-

Were the LCS percent recoveries (¾R) and relative percent difference (RPD) /' 
within the QC limits? 

Level ΙV checklist GC_HPLC rev03.wpd 

Page:_1_of_L 
Reviewer: FT 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes Νο 

ΙΧ. Field duρ/ίcates 

Were fιeld duplicate pairs identifιed in this SDG? / 

Were target analytes detected in the fιeld duplicates? 

Χ. Target ana/yte quantitation 

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

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

ΧΙ. Target ana/yte identification 

Were the retention times of reported detects within the RT windows? / 
Were manual inteqrations reviewed and found acceptable? / 

Did the laboratory provide before and after inteqration printouts? / -
Χ/11. Overa/1 assessment of data 

Overall assessment of data was found to be acceptable. / 

Level IV checklist GC_HPLC rev03.wpd 

ΝΑ 

V 
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LDC#:53484G8 

Method: DRO 8015Β 

Calibration 

VALIDATION FINDINGS WORKSHEET 
lnitial Calibration Calculation Verification 

WEIGHTED 
(Υ) (Χ) 

Date System Compound Standard Response Concentration 
12/12/2021 GC-Apollo Diesel C1 0-C24 1 84098995.000 5.0 

2 38506565 .000 10.0 
3 206995836.000 50.0 
4 1000844348.000 250.0 
5 40124 72898.000 1000.0 
6 5888751722.000 1500.0 
7 8617221755.000 2000.0 

Regression Output Reported 
Constant -32002550. 1887 47 -32000000.0 
Std Err of Υ Est 
R Squared 0.996648 0.998000 
Degrees of Freedom 

Χ Coefficient( s) 4168828.654272 4170000.0 
Std Err of Coef. 

Correlation Coefficient 0.998322 
Coefficient of Determination (rΛ2) 0.996648 0.998000 

121221 linear diesel apollo 

Page:_1_of_1_ 
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LDC#: S?:Jtf,iι/t:-ιf 

,,,,,--
METHOD: GC ____ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibr_ation Results Verification 

Page:_1 _of_1_ 

Reviewer: FT 

The percent difference (%D} of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the target analytes 
identified below using the fo\lowing ca\culation: 

% Difference = 100 * (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
Α = Area of target analyte 
C = Concentration of target analyte 

1 
Reported 1 Recalculated 11 Reported 

1 Recalculated 1 Standard Calibration 

1 1 11 1 1 

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

Conc. CCV CCV 

1 ~ fu-/13/2,/ v /.e,~/ ( e,,j(}-~)ιJ) ιo 0 tJ /Ο/'f ~ι7 J-, /0/1-t0Γ'j /. ~ 1- °; 
/J/'?;00}) 

- .,,. 
Ζ 

2 

3 

4 

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

CONCLCrev.wpd 



LDC#: S-3y8~9J) 

METHOD: ~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surromιte Results Verification 

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

% Recovery: SF/SS * 100 Where: 

Sample 1D: # ~ 

Surrogate Column/Detector 

1 1 

q 

ι-1 

Sam~le 1D: 

Surrogate Column/Detector 

1 1 

Surroαate Compound Surrogate Compound 

Α Chlorobenzene (C8Z) G Octacosane 

8 4-8romofluorobenzene (8F8) Η Ortho-Terphenyl 

c· a,a,a-Tήfluorotoluene 1 Fluorobenzene (F8Z) 

D 8romochlorobenene J n-Tήacontane 

Ε 1,4-Dichlorobutane κ Hexacosane 

F 1 4-Difluorobenzene {DF8) ι 8romobenzene 

SURRCLC_r1.wpd 

1 

1 

SF = Surrogate Found 
SS = Surrogate Spίked 

Surrogate Surrogate 
Spiked Found 

1 

fι/7. ος~ ,~,.,r7 
J Ι 2-t,.71rΓ 

Surrogate Surrogate 
Spiked Found 

1 

Surroαate Compound 

Μ 8enzo(e)Pyrene 

Ν Terphenyl-D14 

ο Decachlorobiphenyl (DC8) 

Ρ 1-methvlnaphthalene 

Q Dichlorophenνl Acetic Acίd (DCM) 

R 4-Nitroohenol 

1 

1 

s 

Τ 

υ 

V 

νν 

χ 
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Percent Percent Percent 
Recovery Recoverv Dίfference 

Reeorted 1 Recalculated 1 1 

/οΘ /ο~ ι:l 

gb.Y ιι. ,._ () 

Percent Percent Percent 
Recovery Recoνery Difference 

Reeorted 1 Recalculated 1 1 

Surrogate Compound Surrogate Compound 

1-Chloro-3-Nitrobenzene Υ Tetrachloro-m- xylene 

3,4-Dίnitrotoluene Ζ 2-8romonaphthalene 

Tήpentyltίn Μ Chloro-octadecane 

Tή-n-propyltin 88 2,4-Dichlorophenylacetic acid 

Tήbutvl Phosphate CC 2,5-Dibromotoluene 

Tήohenvl Phosohate 



LDC #: S?,~(?y' qρ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

METHOD: 

.,,,,---
GC_HPLC 

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

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS - SSCLCSD} * 2) / (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: '2.. \ \ 'tOt Α \ - ~ \ v') 

Spike 
Adc: ed 

("':_,---- , _ _, ι \J\D}, ιι,, ) 

1-i \1 

LCS LCSD 

1λt\G\ c..,o -(?, '2,. ➔ ?,,,000 7,0,::,Q 

Comments: 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample 1 LCS 
Concent\ation 
ι V\~ ν ) 1 Percent Recovery 

\, 

1 Reported 1 LCS LCSD Recalc. 

,~10 \1~0 '\~.ς 92).-; 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

11 LCSD 11 LCS/LCSD 1 

11 Percent Recovery 11 RPD 1 

11 Reported 1 Recalc. 11 Reported 1 Recalc. 1 

~ι,.ς iζt., .. s , .. ~ 1-" 

----------------------------------------------

LCSCLCrev. wpd 



LDC #: ..s :;γ 2'f C7 J) 

METHOD: y'GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Sam~alcuJation Verification 

Page: _1_of_1_ 

Reviewer: FT 

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

Concentration= (A)(Fv)(Df) Example: 
(RF)(Vs ΟΓ Ws)(o/oS/100) 

Sample 1D. 1J:. ~ Dι'e~e,/ {c,ιο -(!,2,,ι ) 

Α= Area or height of the target analyte to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the target analyte 

ln the initial calibration 
Vs= lnitial volume of the sample 
Ws= lnitial weight of the sample 
%S= Percent Solid 

# Sample ID 

Concentration = 

Target analyte 

# 2.. D ι'e ~-ι.- Ι Ι {!;ιι() .... ι..,, c.1 ; 
1 , 

(ι,ιι tJt/ bl./'f\ t 3"2. ο σ ;J st ο . Ι ΚΗ) {ς-) (ιο οο) 
( ι/ 1 ~ g!( 1 e. ~ ςιι 2) c,r; 3ο) 

Ι (p ( °Ι -- ι, '6 ~?, Ι L-. 

Reported Recalculated Results 
Concentra}it's Concentrjtions Qualifications 

( (Α~ ) ι tAc;.. L > 

ιϊ(:)0 ι t:11--b 'i 
1 

Comments: --------------------------------------------------------

SAMPCALCreν.wpd 



Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484H1a 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Volatiles 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97924 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1838 ΒΑ43831 Water 10/20/21 
ERH1839 ΒΑ43832 Water 10/20/21 
ERH1841 ΒΑ43833 Water 10/20/21 

1 
V:\LOGIN\AECOM\RED HILL\53484H1A_AE3.DOC 



lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 8enzene, Toluene, Ethylbenzene, and 
Xylenes (8ΤΕΧ) by Environmental Protection Agency (ΕΡΑ) SW 846 Method 82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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 ίη the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίη 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. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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). 

4 
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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

ΑΙΙ ίση abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) 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. 

ΙV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample ERH 1838 was identified as a trip blank. Νο contaminants were found. 

5 
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VII. Surrogates 

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

VΙΙΙ. 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. 

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH 1839 and ERH 1841 were identified as field duplicates. Νο results were 
detected in any of the samples. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentifιcation 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο 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 97924 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Volatiles - Field Blank Data Qualification Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Η1 a 
SDG #: 97924 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL. lnc .• Clovis. CA 

METHOD: GC/MS Volatiles (ΒΤΕΧ) (ΕΡΑ SW-846 Method 82608) 

Date: 3 /~ / /z/V 
Page:~ 

Reviewer:__p 
2nd Reviewer:~ 

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

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

χιι. 

χιιι. 

χιν. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

a 

Notes. 

1 ~alidatioD Area 

Sample receipt/Technical holding times 

GC/MS lnstrument performance check 

lnitial calibration/lCV 

ContinuinQ calibration ι ·· j ·. -
Ι _) 

Laboratory Blanks 

Field blanks 

Surroaate spikes 

Matrix spike/Matrix soike duplίcates 

Laboratory control samoles 

Field duolicates 

lnternal standards 

Taroet analvte auantitation 

Taroet analvte identίfication 

System oerformance 

Overall assessment of data 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client 1D 

ERH1838 ,~ 
ERH1839 Q 

ERH1841 ο 

2- Η 07- b~WΊ 

L:\AECOM\Red Hill\53484H1aW.wpd 

1 1 Commeots 

Α- ιΔ. 

Α 

ΑΑ . /" ~ν ~\ς tυl .ι...w 

~ 
~ 

~Ί) Τ \JJ~ \ 
Α 

ιJ ~ 

~ \.(t.b\V/ 

ΝΟ ο= γ 'η 

~ 
1 

Ν 

Ν 

Ν 

"' 
ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

1 

C.,(.,\I 

D = Duplicate 
ΤΒ = Trip blank 

~ 

ΕΒ = Equipment blank 

LablD 

ΒΑ43831 

ΒΑ43832 

ΒΑ43833 

"30 ι ~--a 
V 

SB=Source blank 
OTHER: 

Matrix Date 

Water 10/20/21 

Water 10/20/21 

Water 10/20/21 

1 



Project/Site Name: 

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484H2b 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 27, 2022 

Polynuclear Aromatic Hydrocarbons 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97924 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1839 ΒΑ43832 Water 10/20/21 
ERH1841 ΒΑ43833 Water 10/20/21 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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 (ΕΡΑ) SW 
846 Method 8270D in Selected lon Monitoring (SIM) mode 

ΑΙΙ sample results were subjected to Stage 28 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 identifιcation. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

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

ρ 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

Α decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ 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 verifιcation (ICV) standard were 
less than or equal to 20.0% for all analytes. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

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

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Νο field blanks were identified in this SDG. 
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νιι. Surrogates 

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

νιιι. 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. -

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH1839 and ERH1841 were identified as field duplicates. Νο results were 
detected in any of the samples. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο 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 97924 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, cτο 18F0126 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 97924 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484H2b 

SDG #: 97924 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: ~ /z,J Ι>-'Υ 
Page:.1J1._ 

Reviewer: ~ Laboratory: APPL. lnc .• Clovis. CA 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (ΕΡΑ SW-846 Method 8270D-SIM) 
2nd Reviewer:~ 

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

LDC Repoή Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Η6 

Laboratory Data Consultants, lnc. 
Data Validation Report 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Total Organic Carbon 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97924 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1839 ΒΑ43832 Water 10/20/21 
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lntroduction 

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, lnvestigation 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, lnvestigation 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, lnvestigation 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, lnvestigation 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), and the DoD General Validation Guidelines (November 2019). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Organic Carbon by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
9060Α 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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. 

Χ (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. 

ΝΑ (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. 

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

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

ρ 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

ΑΙΙ samples were received in good condition. 

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration 

ΑΙΙ criteria for the initial calibration were met. 

111. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met. 

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

ν. Field Blanks 

Νο field blanks were identified in this SDG. 

νι. Matrix Spike/Matrix Spike Duplicates 

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

VII. Duplicate Sample Analysis 

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

VIII. 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. 

ΙΧ. Field Duplicates 

Νο field duplicates were identified in this SDG. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 
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ΧΙ. Overall Assessment of Data 

The analysis was conducted within all specifιcations of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Data Qualification Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Organic Carbon - Laboratory Blank Data Qualification Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, cτο 18F0126 
Total Organic Carbon - Field Blank Data Qualification Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Η6 

SDG #: 97924 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis, CA 

METHOD: (Analyte) TOC (ΕΡΑ SW-846 Method 9060Α) 

Date: 3/Π/'Ζt, 
Page:_l__of f 

Reviewer: ~ 
2nd Reviewer: ι:t:· 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
ι·d t· t· d" k h t va ι aιon ιn ιngs wor s ee s. 
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Project/Site Name: 

LDC Report Date: 

Parameters: 

Validation Level: 

Laboratory: 

LDC Report# 53484Η7 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 

Red Hill Bulk Storage Facility, CTO 18F0126 

March 28, 2022 

Gasoline Range Organics 

Stage 28 

APPL, lnc., Clovis, CA 

Sample Delivery Group (SDG): 97924 

Laboratory Sample Collection 
Sample ldentification ldentification Matrix Date 

ERH1838 ΒΑ43831 Water 10/20/21 
ERH1839 ΒΑ43832 Water 10/20/21 
ERH1841 ΒΑ43833 Water 10/20/21 
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1 ntrod uction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint Base Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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: 

Gasoline Range Organics by Environmental Protection Agency (ΕΡΑ) SW 846 Method 
82608 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

J+ (Estimated, High Bias): The analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration ίs 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 lndeterminate): 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 ίs 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. 

Χ (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. 

ΝΑ (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. 

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

3 
V:\LOGIN\AECOM\RED HILL\53484H7 _AE3.DOC 



Qualification Code Reference 

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

b Presumed contamination from preparation (method blank). 

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

d The analysis with this flag should not be used because another more technically 
sound analysis is available. 

e MS/MSD or Duplicate RPD was high. 

f Presumed contamination from FB or ER. 

g ICP ICS results were unsatisfactory. 

h Holding times were exceeded. 

lnternal 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. 

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

ρ 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. GC/MS lnstrument Peήormance Check 

lnstrument performance check was performed at the required frequency. 

ΑΙΙ ion abundance requirements were met. 

111. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

Α curve fit, based on the initial calibration, was established for quantitation. The 
coefficient of determination (r2) was greater than or equal to 0.990. 

The percent differences (%0) of the initial calibration verifιcation (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 (%0) were less than or equal to 20.0% for all analytes. 

The percent differences (%0) of the ending continuing calibration verifications (CCVs) 
were less than or equal to 20.0% for all analytes. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample ERH1838 was identified as a trip blank. Νο contaminants were found. 

VΙΙ. Surrogates 

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

ΙΧ. 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. 

Χ. Field Duplicates 

Samples ERH1839 and ERH1841 were identified as field duplicates. Νο results were 
detected in any of the samples. 

ΧΙ. lnternal Standards 

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

ΧΙΙ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙΙ. Target Analyte ldentifιcation 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Peήormance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Data Qualification Summary - SDG 97924 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Laboratory Blank Data Qualification Summary - SDG 
97924 

Νο Sample Data Qualified ίn this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Gasoline Range Organics - Field Blank Data Qualification Summary - SDG 97924 

Νο Sample Data Qualified ίn this SDG 
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LDC #: 53484Η7 

SDG #: 97924 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc., Clovis. CA 

METHOD: GC/MS Gasoline Range Organics (ΕΡΑ SW-846 Method 82608) 

Date:~ Υ :ι..----
Page:_j_ ~ 

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. 
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Project/Site Name: 

LDC Repoή Date: 
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Validation Level: 

Laboratory: 

LDC Report# 53484Η8 

Laboratory Data Consultants, lnc. 
Data Validation Repoή 
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March 28, 2022 

Total Petroleum Hydrocarbons as Extractables 

Stage 28 
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lntroduction 

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, lnvestigation and Remediation of 
Releases and Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage 
Facility, Joint 8ase Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 02, January 2017), 
the Sampling and Analysis Plan, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 01, April 2017), the Sampling and 
Analysis Plan, Addendum 01, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
Pearl Harbor-Hickam, O'ahu, Hawai'i (Revision 00, September 2017), the Sampling and 
Analysis Plan, Addendum 03, lnvestigation and Remediation of Releases and 
Groundwater Protection and Evaluation, Red Hill 8ulk Fuel Storage Facility, Joint 8ase 
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 (ΤΡΗ) as Extractables by Environmental Protection 
Agency (ΕΡΑ) SW 846 Method 80158 

ΑΙΙ sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 
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The following are definitions of the data qualifiers utilized during data validation: 

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

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

J (Estimated, Bias lndeterminate): 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 ίπ the associated blank(s). 

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

Χ (Exclusion of data recommended): The sample results (including non-detects) 
were affected by serious deficiencies ίπ 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. 

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

Α qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as Ρ (protocol) or Α (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. 

lnternal 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. 

ο 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. 

ν 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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1. Sample Receipt and Technical Holding Times 

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

ΑΙΙ technical holding time requirements were met. 

11. lnitial Calibration and lnitial Calibration Verification 

Απ initial calibration was performed as required by the method. 

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

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

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

111. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%D) were less than or equal to 20.0% for all analytes. 

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

ΙV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. Νο contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank 1D Date Analνte Concentration Samples 

211 022A-BLK 10/22/21 Oil (C24-C40) 160 ug/L ERH1839 
ERH1841 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5Χ blank contaminants) than the concentrations found in the associated laboratory 
blanks. 

V. Field Blanks 

Νο field blanks were identified in this SDG. 
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νι. Surrogates 

Surrogates were added to all samples as required by the method. ΑΙΙ surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Analyte Flag Α orP 

ERH1841 (SGCU) ortho-Terphenyl 52.0 (56-125) ΑΙΙ analytes UJ (all non-detects) Ρ 

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. 

VΙΙΙ. 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. 

ΙΧ. Field Duplicates 

Samples ERH 1839 and ERH 1841 were identified as field duplicates. Νο results were 
detected in any of the samples. 

Χ. Target Analyte Quantitation 

Raw data were not reviewed for Stage 28 validation. 

ΧΙ. Target Analyte ldentification 

Raw data were not reviewed for Stage 28 validation. 

ΧΙΙ. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. Νο results were 
rejected or recommended for exclusion in this SDG. 

Due to surrogate %R, data were qualified as estimated in one sample. 
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Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 97924 

1 Sam~le 1 Analιte 1 Flag 1 AorP 1 Reason {Codel 1 

ERH1841(SGCU) ΑΙΙ analytes UJ (all non-detects) Ρ Surrogates (%R) (s) 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 

Red Hill Bulk Storage Facility, CTO 18F0126 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 97924 

Νο Sample Data Qualified in this SDG 
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LDC #: 53484Η8 

SDG #: 97924 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: APPL, lnc. 1 Clovis. CA 

METHOD: GC ΤΡΗ as Extractables (ΕΡΑ SW-846 Method 8015Β) 

Date:#Y 
Page:_Lof_J;_ 

Reviewer:~ 
2nd Reviewer:~ 

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

1 

1. 

11. 

111. 

ιν. 

ν. 

νι. 

νιι. 

νιιι. 

ΙΧ. 

χ. 

ΧΙ. 

νιι 

Note: 

-1 

2 
-
3 

-4 

5 

6 

7 

8 

9 

10 

11 

12 

1~ 

Notes: 

--4-

1 ~alidatiΩD A[ea 

Sample receipt/Technical holdinq times 

lnitial calibration/lCV 

Continuinq calibration 

Laboratory Blanks 

Field blanks 

Surroqate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Tarqet analvte quantitation 

Tarqet analvte identification 

Γ\,--~~ιι ,,.,ι: ...1~~~ 

Α = Acceptable 
Ν = Not provided/applicable 
SW = See worksheet 

Client ID 

ERH1839 Ό 

ERH1841 ο 

ERH1839(SGCU) 

ERH1841 (SGCU) 

~ \ \ ο 7.. 2,,,Α - \J, \ \t-
' 

~ 1\o~-iA\- 9>\\~ 
1 
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1 1 CommeDts 

Δ_ / /\... 

~ιD 0/0 Ρ?Ο J..W {v \CΛΙ J.- w 
Δ 

Τ , 
~wlw c..ιιv 

ι.,ι.,J 
1 

"1 
sv-J 

"1 0..-r:> 

bc: \....~ \0 
() .... \. '2,.. -
Ν 

Ν 

Λ. 

ND = Νο compounds detected 
R = Rinsate 
FB = Field blank 

1 

D = Duplicate 
ΤΒ = Trip blank 
ΕΒ = Equipment blank 

LablD 

ΒΑ43832 

ΒΑ43833 

BA43832(SGCU) 

BA43833(SGCU) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 10/20/21 

Water 10/20/21 

Water 10/20/21 

Water 10/20/21 
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LDC #: S: '111 ιe4-t\ 'Ο 

METHOD: _(GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Blanks 

Alιease see qualifications below for all questions answered "Ν". Not applicable questions are identified as "Ν/Α". 
Ν Ν/Α Were all samples associated with a given method blank? 

Υ Ν Ν/Α Was a method blank performed for each matrix and whenever a sample extraction procedure was performed? 
't Ν Ν/Α Was a method blank performed with each extraction batch? 

Ν ΝΙΑ Were any contaminants found in the method blanks? lf yes, please see findings below. 
Only 

~ 
(Gasoline and aromatics only)Was a method blank analyzed with each 24 hour batch? 

Was a meth~d r:n1 a1alyzed for each analyticaΊ/ j~~von qatch of s20 samples? ' ( V"\ 
raction date: ο .,. 1,, Blank analysis date: -ο l 1-, Ι Associated samples: 

1 
"2 Ν Υ / 

Conc. units: · ·- 1, 

Samp_le ldentification 

Page:_1 _of_1 _ 
Reviewer: FT 

Blank extraction date: __ _ Blank analysis date: __ _ Associated samples: ___________ _ 
Conc. units: 

Blank 1D Samp_le ldentification 

ALL CIRCLED RESULTS WERE ΝΟΤ QUALIFIED. ALL RESUL TS ΝΟΤ CIRCLED WERE QUALIFIED ΒΥ ΤΗΕ FOLLOWING STATEMENT: 
ΑΙΙ contaminants within fιve times the method blank concentration were qualifιed as not detected, "U". 

BLANKS_r1 .wpd 



LDC#: ~(ό~~ 

METHOD: VGc HPLC 

VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

Are surrogates required by the method? Yes __ or Νο __ . 

-- ....... -

Υ NIN/A υια aιι surro~aτe recoverιes (u/oK} meeτ τne \.Jv ιιmιτsr 

Sample Detector/ Surrogate 

Page:_Lot_l 
Reviewer: FT 

\- / 

# 1D Column Compound %R (Limits) Qualifications 

1 

~ \-\ Sl.O ; Q,, - ,ν;-

; 1 

}·J\λ)~ f ~'9 

1 

1 

~ ι ι ο .ιz.z.A-\ - q i' ~ ι,ο -\"ι"Ζ--
; 1 

~ -ινι~ ie 
1),i\'-.. 1--\ ~ ~-'? '51ο-ι2Λ 

1 : ; 1 

1 1 : ; 

1 : ; 
1 : ; 

1 1 1 

( 

) 1 

ί : 
Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

Α Chlorobenzene (CBZ) G Octacosane Μ Benzo( e )Pyrene s 1-Chloro-3-Nitrobenzene γ Tetrachloro-m- xylene 

Β 4-Bromofluorobenzene (BFB) Η Ortho-T erphenvl Ν Τ erphenvl-D 14 Τ 3,4-Dinitrotoluene Ζ 2-Bromonaphthalene 

C' a,a,a-Trifluorotoluene 1 Fluorobenzene (FBZ) ο Decachlorobiphenvl (DCB) υ Tripentvltin ΑΑ Chloro-octadecane 

D Bromochlorobenene J η-Τ riacontane Ρ 1-methvlnaphthalene ν Tri-Π-DΓ0Pvltin ΒΒ 2 4-DichloroPhenvlacetic acid 

Ε 1 4-Dichlorobutane κ Hexacosane Q Dichlorophenvl Acetic Acid (DCAA) w Tributνl PhosDhate CC 2 5-Dibromotoluene 

F 1.4-- ·- (DFB) ι - R 4- . χ Trinh,..n,ιl -
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