ATTACHMENT 1. QUALITY ASSURANCE/QUALITY CONTROL SUMMARY

This attachment summarizes the field quality assurance, laboratory quality
assurance, data verification and data validation procedures utilized for the JPL
groundwater monitoring program. Data validation was performed by an
independent contractor, Laboratory Data Consultants, Inc. of Carlsbad, California.
Data verification and validation indicated that the all volatile organic carbon
(VOCQ), perchlorate, and metal results obtained from the fourth quarter 2013
groundwater monitoring event were acceptable for their intended use of
characterizing the aquifer quality.



ATTACHMENT 1: QUALITY ASSURANCE/QUALITY CONTROL SUMMARY

Field and laboratory QC samples were collected and analyzed to fulfill quality
requirements. Proper sample collection and handling procedures were utilized to
ensure the integrity of the analytical results. A comprehensive quality assurance and
quality control (QA/QC) plan for groundwater monitoring is described in the Work Plan
for Performing a Remedial Investigation/Feasibility Study (Ebasco, 1993).

FIELD QUALITY ASSURANCE/QUALITY CONTROL

The field QA /QC samples collected for JPL groundwater monitoring included field
duplicate samples, equipment rinsate blanks and trip blanks. The QC sample results
were used for the qualitative evaluation of the data. Table 1-1 summarizes analytical
results for the field quality control samples during the fourth quarter 2013 groundwater
monitoring event.

Field Duplicate Samples. Duplicate samples were collected to evaluate the precision of
the sample collection process. Duplicate samples for volatile organic compounds
(VOCs), perchlorate and metals were collected from monitoring wells MW-8, MW-10,
MW-14 (Screen 1), MW-15, MW-16, MW-20 (Screen 4), MW-25 (Screen 2) and MW-26
(Screen 1). The analytical results for the field duplicate samples were comparable to the
results of the original groundwater samples for VOCs (Table 1) and Metals (Table 2),
with the exception of total chromium in the MW-16 and the MW-16 duplicate sample
(260 ng/L and 180 ng/L, respectively).

Equipment Rinsate Blanks. Equipment rinsate blanks were collected each day that non-
dedicated sampling equipment was used. The equipment rinsate blanks, consisting of
distilled water run through the sampling equipment after decontamination, were
analyzed for all contaminants of concern to monitor possible cross-contamination of the
samples due to inadequate decontamination. Total chromium was detected in one of the
equipment blanks as shown in Table 1-1. Total chromium was present in many of the
field samples and the detected concentrations in one equipment blank may have
occurred during to the decontamination process. The source of the contamination could
not be determined. Detected concentrations in the equipment blanks were compared to
the detected concentrations in the monitoring wells during the data validation process
described below to determine if data validation qualifiers were necessary. No other
contaminants or TICs were detected in the equipment blanks as shown in Table 1-1.

Trip Blanks. Trip blanks, which consisted of reagent-grade water in vials transported
with the sample bottles to and from the field, were submitted to the laboratory with each
shipment of groundwater samples. Trip blanks were used to help identify cross-
contamination of groundwater samples during transport and sample handling
procedures. No VOC contaminants or TICs were detected in the trip blanks as shown in
Table 1-1.

Source Blank. Two source blanks which consisted of distilled water used by sampling
personnel for equipment decontamination were collected during the sampling event.



This QC sample serves as a check for any contamination present in the source water. No
VOC contaminants or TICs were detected in the source blanks as shown in Table 1-1.

LABORATORY QUALITY ASSURANCE/QUALITY CONTROL

Laboratory QC samples included surrogate compounds (for VOC analyses), matrix
spike samples, blank spike samples, and method blanks. The results of the laboratory
QC samples were used by the laboratory to determine the accuracy and precision of the
analytical techniques, and to identify anomalous results due to laboratory contamination
or instrument malfunction.

DATA VERIFICATION AND VALIDATION

The purpose of data verification and validation is to assure that the data collected meet
the data quality objectives (DQOs) outlined in the Quality Assurance Project Plan of the
Groundwater Monitoring Plan (Ebasco, 1993).

Data Verification. Data verification is a review of the analytical data that includes
confirming that the sample identification numbers on the laboratory reports match those
on the chain-of-custody records. Data verification also includes a review of the
analytical data reports to confirm that all samples were analyzed and all required
analytes were quantified for each sample.

Data Validation. Data validation is a systematic review of the analytical data to
determine the compliance with established method performance criteria. Validation of a
data package included review of the technical holding time requirements, review of
sample preparation, review of the initial and continuing calibration data, review and
recalculation of the laboratory QC sample data, review of the equipment performance,
reconciliation of the raw data with the reduced results, identification of data anomalies,
and qualification of data to identify data usability limitations.

Data validation was performed by an independent contractor, Laboratory Data
Consultants, Inc. (LDC) of Carlsbad, CA. All of the data provided by BC Laboratories,
Inc., of Bakersfield, California were validated. Ninety percent of the data were subjected
to Level III validation and ten percent of the data were subjected to Level IV validation
in accordance with the EPA Contract Laboratory Program National Functional
Guidelines for Organic and Inorganic Data Review (U.S. EPA, 2008; 2010).

Data Validation Qualifiers. Analytical data were qualified based on the data
validation. Data qualifiers were assigned in accordance with EPA guidelines.

All samples were analyzed within the analytical holding times. Data validation
indicated that the all of the data from the fourth quarter 2013 groundwater monitoring
event were acceptable for their intended use of characterizing aquifer quality.

The data validation reports are included in Attachment 2.
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TABLE 1-1

SUMMARY OF CONTAMINANTS DETECTED IN QUALITY CONTROL SAMPLES

COLLECTED DURING THE OCT/NOV 2013 SAMPLING EVENT

(All concentrations reported in pg/L.)

Blank Type SﬁTnﬁlbeeer Sampling Location(s) Ch;r(;)r:lum M(fl;[lhoyrli‘(ajr:ee Trichljri’;r_opane 2-Butanone Other Organic Compounds TICs
EQUIPMENT BLANK EB-1-10/21/13 MW-4, MW-12 3U 05U 1U ou
EQUIPMENT BLANK EB-2-10/22/13 MW-19, MW-20 3U 05U 1U ouU
EQUIPMENT BLANK EB-3-10/23/13 MW-14. MW-23 3U 05U 1U ou
EQUIPMENT BLANK EB-4-10/24/13 MW-22, MW-24, MW-26 1.7U 05U 1U ouU
EQUIPMENT BLANK EB-5-10/25/13 MW-21, MW-25 3U 05U 1U ou
EQUIPMENT BLANK EB-6-10/28/13 MW-17, MW-18 3U 05U 1U ouU
EQUIPMENT BLANK EB-7-10/29/13 MW-3, MW-11 3U 05U 1U ou

SOURCE BLANK SB-1-10/21/13 - 3U 05U 1U ou
SOURCE BLANK SB-2-10/25/13 - 3U 05U 1U ou

TRIP BLANK TB-1-10/21/13 MW-4, MW-12 NA 05U 1U ou

TRIP BLANK TB-2-10/22/13 MW-19, MW-20 NA 05U 1U ou

TRIP BLANK TB-3-10/23/13 MW-14, MW-23 NA 05U 1U ouU

TRIP BLANK TB-4-10/24/13 MW-22, MW-24, MW-26 NA 05U 1U ou

TRIP BLANK TB-5-10/25/13 MW-21, MW-25 NA 05U 1U ou

TRIP BLANK TB-6-10/28/13 MW-17, MW-18 NA 05U 1U ou

TRIP BLANK TB-7-10/29/13 MW-3, MW-11 NA 05U 1U ou

TRIP BLANK TB-8-10/30/13 MW-7, MW-8, MW-13, MW-15 NA 05U 1U ou

TRIP BLANK TB-9-10/31/13 W-1, MW-5, MW-6, MW-10, MW-] NA 05U 1U 10U

Notes
NA Not Analyzed
U Analyte was analyzed for but not detected at or above the stated limit




ATTACHMENT 2. DATA VALIDATION REPORTS

This attachment contains the data validation reports performed by an independent
subcontractor, Laboratory Data Consultants, Inc. (LDC) of Carlsbad, California.
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LABORATORY DATA CONSULTANTS, INC.
d l “ “l l 2701 Loker Ave, West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
CDC
Battelle December 5, 2013

505 King Avenue
Room 10-1-170
Columbus, OH 43201
ATTN: Ms. Betsy Cutie

SUBJECT: NASA JPL, Data Validation
Dear Ms. Cutie,
Enclosed are the final validation reports for the fractions listed below. These SDGs were

received on November 19, 2013. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 30870:

SDG # Fraction
13-22918 Volatiles, Total Recoverable Chromium, Wet Chemistry
13-23038

The data validation was performed under EPA Level lll & IV guidelines. The analyses were
validated using the following documents, as applicable to each method:

o USEPA Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review, June 2008

° USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, January 2010

Please feel free to contact us if you have any questions.
Sincerely,
ot g
Pei Geng
Project Manager/Senior Chemist

L.:\Battelle\JPL\30870COV.wpd
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Attachment 1

cr(vl)

(524.2) | (200.8) | (314.0) | (7196)
N f o jwils |wlslwis|w]|siw]s|wilslw]|siw|Ss|wls|w|S|w]|SsS|wjs|wjs|w|S|w|S|w]|S
A 13-22918 1119113 |12/12/13]14 1 0 J14 10 11510 |18 ] O
A 13-22918 11/19/M13 |12/12/13 |8& OB |0
B 13-23038 11/19/13 12/12/13 |15 1 0 0 |13j0 16| 0
B 13-23038 11/19/113 {12/12/13 O =0
Total AIPG 32|/ 0|33(0]|31]0]J3%7}jo0o]JojJojojo}jojojojojolojo]jJojojJojojojojojojojojo]o |13

Shaded cells indicate Level {V validation (all other cells are Level lll validation). 30870ST.wpd




LDC Report# 30870A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 21, 2013
LDC Report Date: December 5, 2013
Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-22918
Sample ldentification

TB-1-10/21/13
SB-1-10/21/13
EB-1-10/21/13
MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
MW-4-5
MW-4-4**
MW-4-3
MW-4-2
MW-4-1
MW-12-1MS
MW-12-1MSD

**|Indicates sample underwent EPA Level |V review
1

VALOGIN\BATTELLEWPL\30870A1_B34.D0C



Introduction

This data review covers 15 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level |ll review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by EPA Level lll criteria since this review
is based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30870A1_B34.DOC



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

1. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds with the following exceptions:

Associated
Date Compound %RSD Samples Flag AorP
10/17/13 | Pentachloroethane 29.54078 All samples in SDG 13-22918 J (all detects) P

UJ (all non-detects)

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/22/13 | Pentachloroethane 208 All samples in SDG 13-22918 J (all detects) P

UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

VALOGIN\BATTELLEWPL\30870A1_B34.DOC



Associated
Date Compound %D Samples Flag AorP

10/17/13 | Pentachloroethane 80.5 All samples in SDG 13-22918 J (all detects) P
UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD)
were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

Xl. Target Compound Identifications

All target compound identifications were within vali'dation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIl. Compound Quantitation

All compound quantitations were within validation criteria for samples on which an EPA

Level IV review was performed. Raw data were not evaluated for the samples reviewed
by EPA Level lli criteria.

VALOGIN\BATTELLEVWPL\30870A1_B34.DOC




XIlll. Tentatively Identified Compounds (TICs)

All tentatively identified compounds were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XlV. System Performance

The system performance was acceptable for samples on which an EPA Level |V review
was performed. Raw data were not evaluated for the samples reviewed by EPA Level Il
criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

No field duplicates were identified in this SDG.

XVII. Field Blanks

Sample TB-1-10/21/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-1-10/21/13 was identified as an equipment blank. No volatile contaminants
were found.

Sample SB-1-10/21/13 was identified as a source blank. No volatile contaminants were
found.

VALOGIN\BATTELLEVWJPL\30870A1_B34.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-22918

SDG

Sample

Compound

Flag

AorP

Reason

13-22918

TB-1-10/21/13
$B-1-10/21/13
EB-1-10/21/13
MW-12-5
MW-12-4
MW-12-3
MwW-12-2
MW-12-1
Mw-4-5
MW-4-4**
MW-4-3
MW-4-2
MwW-4-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Initial calibration (%RSD)

13-22918

TB-1-10/21/13
SB-1-10/21/13
EB-1-10/21/13
MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
MW-4-5
MW-4-4**
MW-4-3
MW-4-2
MW-4-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(CCV %D)

13-22918

TB-1-10/21/13
SB-1-10/21/13
EB-1-10/21/13
MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
MW-4-5
MW-4-4**
MW-4-3
MW-4-2
MW-4-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(ICV %D)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-22918

VALOGIN\BATTELLE\JPL\30870A1_B34.DOC

No Sample Data Qualified in this SDG




LDC #:___30870A1 VALIDATION COMPLETENESS WORKSHEET Date:_/ 2/ %}

SDG #:__13-22918 Level llinv Page:_7/of__/

Laboratory:._ BC Laboratories, Inc. Reviewer:; F7
2nd Reviewer;

METHOD: GC/MS Volatiles (EPA Method 524.2) 5

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

Validation Area Comments
. Technical holding times A Sampling dates: \0) 2| ! 1>
L. GC/MS Instrument performance check A ,
1. | Initial calibration S %b R8P = 20 { ¥
IV. | Continuing calibration/ICV Y 1] eov/ "= 30
V. | Blanks A
VI. | Surrogate épikes A
VII. | Matrix spike/Matrix spike duplicates .A\
VIII. | Laboratory control samples A m
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards A
Xl. | Target compound identification ﬁ Not reviewed for Level |1l validation.
Xll. | Compound gquantitation/RL/LOQ/LODs A Not reviewed for Level |1l validation.
XHI. | Tentatively identified compounds (TICs) ,_[_\ Not reviewed for Level |ll validation.
XIV. | System performance A Not reviewed for Level Ill validation.
XV. | Overall assessment of data A
xvi. | Field duplicates N
xVII. | Field blanks 1) T <\ S = 2 EB = D
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level [V validation
el
1 1| TB-1-10/21/13 11 |MW4-3 271 B\ww b2 31
2 '|SB-1-10/21/13 12 |MW4-2 22 32
3 ' | EB-1-1021/13 13 |Mw-4-1 23 33
4 MW-12-5 14 |MW-12-1MS 24 34
5 MW-12-4 15 |MW-12-1MSD 25 35
6 MW-12-3 16 26 36
7 MW-12-2 17 27 37
8 MW-12-1 18 28 38
9 MW-4-5 19 29 39
10 [ Mw4-4- 20 30 40

30870A1W.wpd



LDC#__ O %10 A VALIDATION FINDINGS CHECKLIST Page: 10f 2

Method: Volatiles (EPA Method 524.2)

Reviewer:  FT

2nd Reviewer: ¢a

All technical holding times were met.

‘Yes No ’ NA~ ‘ Findings/Com

ments
824 i

P

Cooler temperature criteria was met.

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

Were all samples analyzed within the 12 hou

B 5 5

r clock criteria?

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

Were all percent relative standard deviations (%RSD) < 20%7?
5‘{5‘ S X 3

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

Were all percent differences %D) < 30"/'7

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

\

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

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

T

Were all surrogate %R within QC limits?

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

5
al

Was a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for this SDG?

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per analytical batch?

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

Level IV checklist_524.2.wpd version 1.0



LDC #; 7705‘-10 A \ VALIDATION FINDINGS CHECKLIST Page: 2 of 2
Reviewer._ FT
2nd Reviewer:

\(alidat'on Area Yes | No | NA Findings/Comments

S

Were internal standard area counts within +/-40% from the associated calibration
standard?

Were retention times within - 30% of the last continuing calibration or +/- 50% of yd
the initial calibration?

R

e ™~

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

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

for?

Were the correct internal standard (IS), quantitation ion and relative response
factor (RRF) used to quantitate the compound? 7

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

£y =

Were the major ions (> 25 percent relative intensity) in the reference spectrum
evaluated in sample spectrum? b

Were relative intensities of the major ions within + 20% between the sample and yd
the reference spectra?

Did the raw data indicate that the laboratory performed a library search for all /
required peaks in the chromatograms (samples and blanks)?

System performance was found to be acceptable. Ve
= T

Field duplicate pairs were identified in this SDG. /

nds

were dete

cted in the field duplicates. —

Field blanks were identified in this SDG. T

|Target compounds were detected in the field blanks.

Level IV checklist_524.2.wpd version 1.0



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichloropropane

Ill. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJJ. 1,2-Dichlorobenzene

DDDD. Isopropyl alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chloride

Y. 4-Methyl-2-pentanone

SS. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA, Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

000. 1,3,5-Trichlorobenzene

1. Isobuty] alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. Isopropylbenzene

PPP. trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

I. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQAQ. cis-1,2-Dichloroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SSS. o-Xylene

MMMM. Benzyl chioride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-triflucroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafluoroethane

0000.1,1-Difluoroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

pPPP. fe rtachloro e Hhane

Q. Carbon tetrachloride

II. 2-Chloroethylvinyl ether

CCC. tert-Butylbenzene

WWW., Ethanol

P. Bromodichloromethane

JJ. Dichiorodifluoromethane

DDD. 1,2,4-Trimethylbenzene

XXX. Di-isopropyl ether

aaqa. We¥) Methacey\ate
U {

RRRR.

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol SS8SS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcoho! TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-lsopropyltoluene AAAA. Ethyl tert-butyl ether Uuuu.
T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether VVVV.

COMPNDL_VOA.wpd




LDC#__ 32% 704 ]

METHOD: GC/MS VOA (EPA Method 524.2)

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

VALIDATION FINDINGS WORKSHEET

Initial Calibration

N IN/A Did the laboratory perform a 5 point calibration prior to sample analysis?
Y @2NIA Were all percent relative standard deviations (%RSD) < 20% ?

Page: ! of /
Reviewer: FT

2nd Reviewer;___&Z

# Date

Standard ID

Compound

Finding %RSD
(Limit: <20.0%)

Associated Samples

Qualifications

(0171

ICAL Ms-y5~

PPPP

29.54077%

alf

RY2N /P

INICAL.1S5



LDC#_ 2%0% 70'4/

METHOD: GC/MS VOA (EPA Method 524.2)

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

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Were all percent differences (%D) < 30% ?

Reviewer: FT

2nd Reviewer,__&

Page: _L of /

Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications
0/17/1 > V2 MS-ys PP w. s all L[ [P
jofer /13 |3/ 421 — eV 2 77rr 20 Y al/ /4 /P

CONCAL.185



pcH#: 3¢ 707/

METHOD: GCMS  524.2

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page: / of
Reviewer:

/

FT

2nd Reviewer: Q

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

RRF = (Ax)(Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

Where:

Ax = Area of compound
Cx = Concentration of compound

S = Standard deviation of the RRFs
X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 10/17/2013 |C (s 1) 0.446210 0.446210 0.4403805 0.4403805 5.759154 5.759154
MS-V5 S (IS 2) 0.353115 0.353115 0.3462535 0.3462535 7.483333 7.483333
EE (18 3) 1.854653 1.854653 1.8783910 1.8783910 13.16845 13.16845




LDC#: 308704 )

METHOD: GCMS

524.2

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page: / of /
Reviewer: FT

2nd Reviewer: o

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

RRF = (Ax)(Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards

%RSD =100 * (S/X)

Where:

Ax = Area of compound

Cx = Concentration of compound

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

Ais = Area of associated internal standard

Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 160/40/8 std) (RRF 160/40/8 std) (Initial) (Initial}
ICAL 10/17/2013 {F (1S 1) 0.0252902 0.0252902 0.0247595 0.0247595 3.379941 3.379941
MS-V5 QQQQ (IS 2) 0.0692452 0.0692452 0.0665553 0.0665553 5.630492 5.630492
PPPP (IS 3) 0.1220467 0.1220467 0.1793848 0.1793848 29.54078 29.54078




LDC#__ 30&7pAa ) VALIDATION FINDINGS WORKSHEET Page:"of

Continuing Calibration Results Verification Reviewer: FT_

2nd Reviewer: g

METHOD: GC/MS VOA (EPA Method 524.2)

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

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

Where: ave. RRF = initial calibration average RRF
RRF = (AJCHANCY

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

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

(1st Internal Standard)

_Reporfed Recaiculated Reparted Recalculated |
Calibration Average RRF RRF RRF %D %D
# Standard ID Date Compound (Reference internal Standard) (initial) (CC) (CC)
1 {vHH2)-een)] 1o ll"'/lb & (1st Internal Standard) 0.4 23205 |lo. HO12% 54 0. 4o 112354 15 1S
S (2nd Internal Standard) . 2% 25 DY 0 23\5\12 | 0. ¥V l+3 '+,3
EE (3rd Internal Standard) 1-€7% 7410 |- 710 3189 1795\ 89 47 9-3
2 \2l4230cvd \Dll"llb E (1st Internal Standard) 00144595 (| 90239424 | 0.02 2944 3-3 23
ROKQE  (2nd Internal Standard) 0.0bLY5 3 | p.0bLHA9 L 0.0 UA>1F2, 2-3 25
fPPP (3 intemal Standacd) 0 V14384 || 0.55219¢ | | & SS219L]) 209 20 ¥
3 (1st Internal Standard)
(2nd Internal Standard)
{3rd Internal Standard)
4

(2nd Internal Standard)

e (Ard Internal Standard) __|

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

recalculated results.

CONCLC.185



Lpc# 30 & 70A)

VALIDATION FINDINGS WORKSHEET

Surrogate Results Verification

METHOD: GC/MS VOA (EPA Method 524.2)

Page._/ of 7

Reviewer: FT

2nd reviewer: 9:

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

% Recovery: SF/SS * 100

Sample ID: # 0

Where: SF = Surrogate Found
8§ = Surrogate Spiked

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 jo. o 10.010 (o0 /00 o
Bromofluorobenzene | 9.20 92.0 92 ¥
1,2-Dichlorobenzene-d4 J 10. 150 10 2 . 102 o
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichiorobenzene-d4
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromoflucromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene

1,2-Dichlorobenzene-d4

Dibromofiuoromethane

SURRCALC.185



LDC #

- 3o0%70~4 )

VALIDATION FINDINGS WORKSHEET
Matrix Spike/Matrix Spike Duplicates Results Verification

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

Page:
Reviewer:

1 of 1

FT

2nd Reviewer: %

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

% Recovery = 100 * (SSC - SC)/SA

Where:

RPD =IMSC - MSC | * 2/(MSC + MSDC)

SSC = Spiked sample concentration
SA = Spike added

MSC = Matrix spike concentration

SC = Sample concentration

MSDC = Matrix spike duplicate concentration

MS/MSD sample: (4 + 15
Spike Sample Spiked Sample | Matrix Spike __|l_Matrix Spike Duplicate |l Ms/mMsD |
Compound Il { ﬁc:/? ) Co? Zzzat)im Co(nclir;)trLt)ion Percent Recovery Percent Recovery RPD
__Ms___u__msn ------ _m;_mn_ |_geported | Recale Il _Reporfed | Recalc |l Reported | Recalcutated
1,1-Dichloroethene || .0 x.0 PO 2d.010 | 90| a¢d | 9¢.4 /D) 10/ 2-33% R- 33
Trichloroethene 33.970 | X-170 25y 59 /9/ 10/ Y. 5y g &
Benzene K. o | 26140 0/ 10/ 108 Joi 3.90 3.90
Toluene Ko | 2y || 120 | o0 106 oL 39 37
Chlorobenzene N \ . 2/.30p | 75150 9722 | 972 /0/ )0/ 3.4y 3-4y

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree

within 10.0% of the recalculated results.

MSDCLC.1SB.wpd



Lbc#,__ 3PLT0R )/ VALIDATION FINDINGS WORKSHEET Page: /of 7
Laboratory Control Sample Results Verification Reviewer;  FT

2nd Reviewer: 7@_

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
. SA = Spike added
RPD = LCSC - LCSDC | * 2/(LCSC + LCSDC) LLCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration
LCS ID: BWJIILL)Y - LES
Spike Spiked Sample 1CS 1 CSD LCS/I CSD
Adde/i Concentration )
Compound ( “g L) ( »wg Percent Recovery Percent Recovery RPD
= - 2. G
LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated
1,1-Dichloroethene 2.0 oA 2Y. D0V N Pr 21.2 7.2 .
Trichloroethene 23770 95" ) 98]
Benzene 15340 jol 19)
Toluene 24610 94,4 7&/;4
[~
Chlorobenzene v ..l( 2 3.5 Y 743 4.3 N A
/

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

LCSCLC.185



LDC#__ >? 37”'4/ VALIDATION FINDINGS WORKSHEET Page:_/of_/_
Sample Calculation Verification Reviewer: FT
THOD: GC/MS VOA (EPA Method 524.2)

2nd reviewer: g
Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (AXI)DF) Example:
(A)RRF)V,)(%S) S
A, = Area of the characteristic ion (EICP) for the Sample 1.D.BWI S/ bl ~ BS ) :
compound to be measured
A, = Area of the characteristic ion (EICP) for the specific
internal standard
I = Amount of internal standard added in nanograms Conc.=( 4/4 (37 5( ) ( /() ) ( )
(ng) ( ﬁ ( ) ( A )
50 a 25
RRF =  Relative response factor of the calibration standard. 3 ﬁ a ¢ 35
V, = Volume or weight of sample pruged in milliliters (mi) =
or grams (g). } 3 .77 %g /Z_
Df = Dilution factor.
%S = Percent solids, applicable to soils and solid matrices
only.
Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) { ) Qualification

RECALC.185



LDC Report# 30870A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: October 21, 2013

LDC Report Date: December 4, 2013

Matrix: Water

Parameters: Total Recoverable Chromium
Validation Level: EPA Level Il &1V
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-22918
Sample Identification

SB-1-10/21/13
EB-1-10/21/13
MW-12-5
MW-12-4
MW-12-3
MW-12-2
MW-12-1
MW-4-5
MW-4-4**
MW-4-3
MW-12-1MS
MW-12-1MSD
MW-4-2
MW-4-1
MW-12-1DUP

**Indicates sample underwent EPA Level IV review

1

VALOGIN\BATTELLEVPL\30870A4_B34.DOC



Introduction
This data review covers 15 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level lll criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEVPL\30870A4_B34.D0C



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No total recoverable chromium
was found in the initial, continuing and preparation blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP interference check sample (ICS) analysis was not ’required.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits. ’

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)
All internal standard percent recoveries (%R) were within QC limits for samples on which

an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

VALOGIN\BATTELLEWPL\30870A4_B34.DOC 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level [V
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level llI criteria.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

Sample EB-1-10/21/13 was identified as an equipment blank. No total recoverable
chromium was found.

Sample SB-1-10/21/13 was identified as a source blank. No total recoverable chromium
was found.

VALOGIN\BATTELLEWPL\30870A4_B34.D0C 4



NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-22918

No Sample Data Qualified in this SDG
NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG

13-22918

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30870A4_B34.DOC



LDC #:
SDG #:

30870A4

13-22918

Laboratory: BC Laboratories, Inc.

METHOD: Total Recoverable Chromium (EPA Method 200.8)

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

validation findings worksheets.

VALIDATION COMPLETENESS WORKSHEET
Level llInv

Validation Area Comments
I.__| Technical holding times Sampling dates: [O-31-1%
It ICP/MS Tune
Ill. | Calibration
IV. | Blanks
V. ICP Interference Check Sample (ICS) Analysis nor V\@Q,M X C’/ﬂ{
VI. | Matrix Spike Analysis MS / Mg \S
VII. | Duplicate Sample Analysis DUP
VIIl. | Laboratory Control Samples (LCS) LCS

Date: |7-4-13
Page:_| of | _
Reviewer: MG
2nd Reviewer:

nwot veviewed Lo level I
not Ut liz ek
ot per«Formeﬁq

Not reviewed for Level I validation.

IX. | Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC

Xl. | ICP Serial Dilution

XIl. | Sample Result Verification

B>zl D

XllI. | Overall Assessment of Data
XIV. | Field Duplicates
XV_| Field Blanks ND SR = | EB =2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:** Indicates sample underwent Level IV validation
all  watréev

1 |sB-1-1021113 11 |MW-12-1MS 21 31
2 |eB-1-1021113 12 |MW-12-1MSD 22 32
3 | mw-125 134 MW -1 3 23 33
4 [ mw-124 1 MW - 24 34
5 | Mw-12-3 15 |#7 DUP 25 35
6 | Mw-12-2 16 26 36
7 | Mw-12-1 17 27 37
8 | mMw4s 18 28 38
9 | Mw-g4+ 19 20!| PBW | 39
10 | MW-4-3 20 30% PRBW 2 40
Notes:

30870A4W.wpd



Loc#_ 298 7OAH VALIDATION FINDINGS CHECKLIST Page:_| of &
Reviewer._ MG

2nd Reviewer: ‘ ~

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

Validation Area Yes | No | NA Findings/Comments
I. Technical holding times
All technical holding times were met. \/
Cooler temperature criteria was met. ‘/
Il. ICP/MS Tune
Were all isotopes in the tuning solution mass resolution within 0.1 amu? v
Were %RSD of isotopes in the tuning solution <5%7? v

Ill. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

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

NANANIN

Were all initial calibration correlation coefficients > Q.995?

{V. Blanks

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

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

V. ICP Interference Check Sample

Were ICP interference check samples performed daily? v./

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? \/

VI. Matrix spike/Matrix spike duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or
MS/DUP. Soil / Water.

AN

Were the MS/MSD percent recoveries (%R) and the relative percent differences ‘/
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was L/
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

VIl. Laboratory control samples

Was an LCS anaylzed for this SDG? v
Was an L.CS analyzed per extraction batch? v
Were the LCS percent recoveries (%R) and relative percent difference (RPD) /

within the 80-120% QC limits for water samples and laboratory established QC
limits for soils?

MET-SW_2010.wpd version 1.0



LDC #: 30870Ax

VALIDATION FINDINGS CHECKLIST

Page: ;;2_ of E__
Reviewer: MG
2nd Reviewer;

Validation Area

Yes

No

Findings/Comments

VIII. Furnace Atomic Absorption QC

If MSA was performed, was the correlation coefficients > 0.9957

Do all applicable analysies hayve duplicate injections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%7 (Level IV only)

MNEANIAN

It Were analytical spike recoveries within the 85-115% QC limits?

IX. ICP Serial Dilution

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL
|(ICP)/>100X the MDL(ICP/MS)?

Were all percent differences (%Ds) < 10%7?

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

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8)
of the intensity of the internal standard in the associated initial calibration?

If the %Rs were outside the criteria, was a reanalysis performed?

Xl. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Xll. Sample Result Verification

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

Xlli. Overall assessment of data

Overall assessment of data was found to be acceptable.

X1V. Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

XV. Field blanks

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

MET-SW_2010.wpd version 1.0



toc# 308T7TOAH . VALIDATION FINDINGS WORKSHEET Page: | of I
{nitial and Continuing Calibration Calculation Verification Reviewer: MG

2nd Reviewer: (;

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

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

%R = Found x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration (in ug/L) of each analyte in the ICV or CCV source
Recalculatad RM
Acceptable
Standard ID Type of Analysis Element Found (ug/L) True (ug/l) %R %R (YIN)

ICP (Initial calibration)

II'Z)\./ ICP/MS (Initial calibration) C v 53 L{ 1O 50 000 /O 7 (O 7 \/
CVAA (Initial calibration}) ‘
ICP (Continuing calibration) \

14924 ] o
coVvE ICP/MS (Continuing calibration) CV‘ L[ o, 13 8 L‘va OOO / 00 100 l

CVAA (Continuing calibration)

GFAA {Initial calibration}

GFAA (Continuing calibation)

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

CALCLC.4SW



3087QAY

LDC #: VALIDATION FINDINGS WORKSHEET

Level IV Recalculation Worksheet

Page:_{ of |
Reviewer M&
2nd Reviewer:

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

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

%R = Found x 100
True

Where,

True =

Found = SSR (spiked sample result) - SR (sample resuit).
Concentration of each analyte in the source.

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

RPD =[S-D|_ x 100

(S+D)/2

Where,

S = Original sample concentration

D = Duplicate sample concentration

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

%D = |I-SDR| x 100
|

Where,

1 = Initial Sample Result (mg/L)

SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5)

Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,

L Recalculated _1l_____Reparted |
Found/S /1 True / D/ SDR (units) Acceptable
Sample ID Type of Analysis Element (units) %R/ RPD / %D %R [ RPD { %D (Y/N)
—_ ICP interference check —_ — — — — —
7T
b Laboratory controf sample M / M /
LCS Cv H].050 3 -1 4o0.000 L [03 103
913 -
Matrix spike (SSR-SR) U _
1 co | 3800 CM)| oo (GI)  ac.s Y. § l
tqou " 1907 ,
(g Duplicate Cv (.93 Qua /L_) [, 88y (Mg/l—j 2.00 A2.00 J/
—_ ICP serial dilution — - — . —_— —

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

TOTCLC.4SW



Page:_| of |

Reviewer,_ M G-

2nd reviewer: L _

VALIDATION FINDINGS WORKSHEET

Lpc#_ 2087 0AY
Sample Calculation Verification

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

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

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

Are all detection limits below the CRDL?

Detected analyte resuits for # 2 ' Cv were recalculated and verified using the following
equation:
Concentration = RD Dil Recalculation:
(In. Vol.)
RD = Raw data concentration (( . (36 ’“3 /l. )( £.050 L.)
FV = Final volume (mi) _ [.1 3¢ /U; /
In.Vol. = Initial volume (ml) or weight (G) = ’ TN
Dil = Dilution factor 0. 05’0 L
Reported Calculated
Concentration Congcentration Acceptable
# Sample ID Analyte (%9 /L) (M9 /) (Y/IN)
‘ q Cv l. | ¢ Y
Note:

RECALC.48W



LDC Report# 30870A6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 21, 2013
LDC Report Date: December 4, 2013
Matrix: Water

Parameters: Wet Chemistry
Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-22918
Sample ldentification

SB-1-10/21/13 MW-4-2DUP
EB-1-10/21/13
MW-12-5

MW-12-4

MW-12-3

MW-12-2

MW-12-1

MW-4-5

MW-4-4**

MW-4-3

MW-4-2

MW-4-1
SB-1-10/21/13MS
SB-1-10/21/13MSD
SB-1-10/21/13DUP
MW-12-1MS
MW-12-1MSD
MW-12-1DUP
MW-4-2MS
MW-4-2MSD

**Indicates sample underwent EPA Level IV review

1

VALOGIN\BATTELLE\JPL\30870A6_B34.DOC



Introduction
This data review covers 21 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method EPA Method 314.0 for
Perchlorate and EPA SW 846 Method 7196 for Hexavalent Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level lll criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLE\PL\30870A6_B34.DOC



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

V. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix

as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits with the following exceptions:

Spike ID MS (%R) MSD (%R) RPD
(Associated Samples) Analyte (Limits) (Limits) (Limits) Flag AorP
MW-4-2MS/MSD Hexavalent chromium | 37.9 (85-115) | 39.1(85-115) - J (all detects) A
(Mw-4-2 UJ (all non-detects)
Mw-4-1)
VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VII. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level lll criteria.
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IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Field Blanks

Sample EB-1-10/21/13 was identified as an equipment blank. No contaminant
concentrations were found with the following exceptions:

Blank ID Analyte Concentration (mg/L)

EB-1-10/21/13 Hexavalent chromium 0.00091

Sample SB-1-10/21/13 was identified as a source blank. No contaminant concentrations
were found with the following exceptions:

Blank ID Analyte Concentration (mg/L)

SB-1-10/21/13 Hexavalent chromium 0.00091

VALOGIN\BATTELLEWPL\30870A6_B34.DOC



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-22918

SDG Sample Analyte Flag AorP Reason
13-22918 | MW-4-2 Hexavalent chromium J (all detects) A Matrix spike/Matrix spike
MW-4-1 UJ (all non-detects) duplicate (%R)
NASA JPL

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-22918

VALOGIN\BATTELLEVPL\30870A6_B34.DOC

No Sample Data Qualified in this SDG




LDC #:__30870A6 VALIDATION COMPLETENESS WORKSHEET Date: /| 7-2-13

SDG #:.__13-22918 Level IV Page: | of | _
Laboratory: BC Laboratories, Inc. Reviewer._ M &

2nd Reviewer:._\ —~

METHOD:_Perchlorate (EPA Method 314.0), Hexavalent Chromium (EPA SW846 Method 7196)

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

Validation A
Sampling dates: /Q - 21 - | 3

. Technical holding times

1l Initial calibration

Ill. | Calibration verification

IV__| Blanks

V Matrix Spike/Matrix Spike Duplicates M3 / MSH

VI. | Duplicates DUP HI8 OK vy difference
V1. | Laboratory control samples LCS

VIL. | Sample result verification Not reviewed for Level Il validation.

IX. | Overall assessment of data

X. Field duplicates

Lz 2

|_x1__| Field hianks SB =1 EB~= &
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
Qil  Warer
1 SB-1-10/21/13 11 g MW-4-2 21 2 MW-4-2DUP 31
2 EB-1-10/21/13 129 MW-4-1 22 32
3 MW-12-5 13 |SB-1-10/21/13MS 23 33
4 MW-124 14 |SB-1-10/21/13MSD 24 34
5 MW-12-3 15 |SB-1-10/21/13DUP 25 35
6 MW-12-2 16 |MW-12-1MS 26 36
7 MW-12-1 17. |MW-12-1MSD 27 37
8 MW-4-5 18  |MW-12-1DUP 28 38
9 MW-4-4** 19 4 MW-4-2MS 29 39 | PB w
10 | MW-4-3 202 MW-4-2MSD 30 40 J PBwW
Notes:

30870A6W.wpd
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toc#_ 308 70AL VALIDATION FINDINGS CHECKLIST Page: | of 2

Reviewer.__ MG
2nd Reviewer.__ | —

Method:inorganics (EPA Method S €€ covery

Validation Area Yes| No | NA Findings/Comments

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

Il. Calibration
Were all instruments calibrated daily, each set-up time? \/
v

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.9957?

Were all initial and continuing calibration verification %Rs within the 80-110% QC
limits?

Were titrant checks performed as required? (Level IV only)

SEN

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

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet.

1V. Matrix spike/Matrix spike duplicates and Duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences \/
(RPD) within the 75-125 QC limits? if the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil) /
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.

V. Laboratory control samples

Was an LCS anaylzed for this SDG?

NN

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% (85-115% for Method 300.0) QC limits?

VI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

WETC-EPA_2010.wpd version 1.0



Loc#_308TOAL VALIDATION FINDINGS CHECKLIST Page: & of. e
Reviewer: @
2nd Reviewer:__ |/~
Validation Area Yes | No | NA Findings/Comments
VIl. Sample Result Verification
Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable W4
to level [V validation?
Were detection limits < RL? v’
VIll. Overall assessment of data
Overall assessment of data was found to be acceptable. \/
IX. Field duplicates
Field duplicate pairs were identified in this SDG. /
/

Target analytes were detected in the field duplicates.

X. Field blanks

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

NN

WETC-EPA_2010.wpd version 1.0



Lpc#_ 30 870AG VALIDATION FINDINGS WORKSHEET page:_( of |
Sample Specific Analysis Reference Reviewer_ M &

2nd reviewer: |g

All circled methods are applicable to each sample.

[Sample ID] _ Matrix Parameter

[ —~ (2 w pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN Toc CROEIO,
“C1314 pH TDS CI F_NO, NO, SO, PO, ALK CN' NH; TKN TOoC cR* €iop
L 1621 ¢ pH TDS CI F NO, NO, SO, PO, ALK CN- NH, TKN TOC(CR® CIO,

NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® CiO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR®* CIO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR* ClO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN' NH; TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN NH, TKN TOC CR* CIO,
NO; NO, SO, PO, ALK CN" NH; TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH;, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO, NO, 8O, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN- NH; TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN- NH. TKN TOG CR% CIO,

pH TDS CI
pH TDS CI
pH TDS CI
pH TDS CI
pH TDS CI
pH TDS CI
pH TDS Cl
pH TDS CI
pH TDS Cl
pH TDS CI
pH TDS CI
pH TDS Ci
pH TDS ClI
pH TDS Ci
pH TDS Ci
pH TDS CI
pH TDS Cl
pH TDS CI
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS CI
pH TDS CI
pH TDS Cl
pH TDS Ci
pH TDS Cl

o mmmmmomom o mmmmimmimim|mimmmim MMM mm o |m

Comments:

METHODS.6



Loc# 290870A¢ VALIDATION FINDINGS WORKSHEET Page: _lof |
Matrix Spike/Matrix Spike Duplicates Reviewer, M &

2nd Reviewer,___ |_——

METHOD: Inorganics, EPA Method___S€& ¢ ves

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Was a matrix spike analyzed for each matrix in this SDG?
YZ bN/A Were matrix spike percent recoveries (%R) within the control limits of 75-125? If the sample concentration exceeded the spike concentration by a factor
of 4 or more, no action was taken.
(E IN N/A Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?
LEVEL IV ONLY:

N_N/A Were recalculated results acceptable? See Level [V Recalculation Worksheet for recalculations.
S MSD |
# MS/MSD 1D Matrix Analyte %Recovery %Recovery | RPD ({limits) | Associated Samples Qualificafiops :
| 19/20 Water | Cv vI [31.9(85-115)] 39.1 (85-115) ([, (2 T/0T /A
Comments: ;

MSD.6
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LDC #;_20870AG VALIDATION FINDINGS WORKSHEET Page:_lof |
SDG #: - . Field Blanks Reviewer:
2nd reviewer:

- METHOD: Inorganics, EPA Method__5¢€ Cover
N _N/A Were field blanks identified in this SDG?
N N/A VWere target anlytes detected in the field blanks?

Sample: l Field Blank / Trip Blank / Rinsate (circle one) ( SB >

Concentration__ yn
Analyte Units (T4 / L

Cv Vi 0.0009 |

Sample: > Field Blank / Trip Blank / Rinsate (circle one) 4
Concentration_¥" 3 /L.

Analyte Units ( /)

Cv V]| 0.0009 |

FLDBLK2.6



Loc # 3Q870AG VALIDATION FINDINGS WORKSHEET Page._ [ of |
Initial and Continuing Calibration Calculation Verification Reviewer: MG

2nd Reviewer: l _/

METHOD: Inorganics, Method __ 52¢ “2Ve”

The correlation coefficient (r) for the calibration of c1o-y was recalculated. Calibration date:_ (0 - 39 -173

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

%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
L. Recalculated Reparted
& onc AV% Acceptable
Type of Analysis Analyte Standard ID Found (units) True (units) ror %R ror %R (YIN)
Initial calibration Blank - -
Standard 1 20 (’“j/t—) 0.0033
Standard 2 H.0 ( \ 0.0047
Standard 3 6.0 ( 5 0.0069 2
V7
C1Oy Standard 4 oo (| ) 0.0122 |v2-0.999077 = 01995 Y
Standard 5 70.0 ( J/ ) 0.093% ‘
Standard 6 - -
Standard 7 B ~
N N 2148
Calibration verification
5 m .050 Q" / L)
Cr VI | coyy | 0053 () o 3 jo6 106
0800
Calibration verification
— M _
Cloy cov 3 |9.05) ('“a/l_) [6. 000 ( 3/!.) 90. § Q0.5 L
Calibration verification

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

CALCLC.6



Loc#_ 308 7CAL VALIDATION FINDINGS WORKSHEET Page:_|

of |
Level IV Recalculation Worksheet Reviewer “1G&
2nd Reviewer:

METHOD: Inorganics, Method _S€€ Covev

Percent recoveries (%R} for a faboratory control sample and a matrix spike sample were recalculated using the following formula:
%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
True Found = SSR (spiked sample result) - SR (sample result).
True = concentration of each analyte in the source.

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

RPD =]S-D| x 100 Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
Recalculated Reported
Found /S True/D Acceptable
Sample ID Type of Analysis Element (units) (units) %R / RPD %R / RPD (Y/N)
2 {2 Laboratory control sample
m m
LCS Cw vl | 0.047 (31 0.050C 9/c) 4.0 73. 2 Y
Lk Matrix spike sample (SSR-8R)
M
13 ClOa—( ?.436 (3/" [0.100 (/43/.-) 93 . 4 93.4
Jido / 2142 Duplicate sample
m
(9 Cv vl |0.00070 (’"3 /._) 0.00078( i) /0. 8 0.y !

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

TOTCLC.6



Lpc#_29870AG VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

METHOD: Inorganics, Method _S€e Covev

N_N/A Have results been reported and calculated correctly?
Are results within the calibrated range of the instruments?
Are all detection limits below the CRQL?

Page:__[of |

Reviewer: G
2nd reviewer:

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

Compound (analyte) results for | 6\’?[ (V Sample = ND. ~reported-with-a-positive-detect were

recalc ien:
Concentration = Recalculation:
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte { ) { ) (Y/N)
Note:

RECALC.6



Project/Site Name:
Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 30870B1

Laboratory Data Consultants, Inc.
Data Validation Report

NASA JPL
October 22, 2013
December 5, 2013
Water

Volatiles

EPA Level lll & IV

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23038

Sample Identification

TB-2-10/22/13
EB-2-10/22/13
MW-20-5
MW-20-4
DUPE-1-4Q13
MW-20-3
MW-20-2
MW-20-1
MW-19-5**
MW-19-4
MW-19-3**
MW-19-2
MW-19-1
MW-20-2MS
MW-20-2MSD
MW-19-1MS
MW-19-1MSD

**|Indicates sample underwent EPA Level |V review

1
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Introduction

This data review covers 17 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by EPA Level lll criteria since this review
is based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

UJ  Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\3087081_B34.D0OC



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. Al
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds with the following exceptions:

Associated
Date Compound %RSD Samples Flag AorP
10/17/13 | Pentachloroethane 29.54078 All samples in SDG 13-23038 J (all detects) P

UJ (all non-detects)

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

VALOGIN\BATTELLEAPL\30870B1_B34.00C

Associated
Date Compound %D Samples Flag AorP

10/22/13 Pentachloroethane 71.5 MW-19-2 J (all detects) P
(1314301-CCV5) MW-19-1 UJ (all non-detects)

MW-19-1MS

MW-19-1MSD

BWJ1781

3



Associated
Date Compound %D Samples Flag AorP

10/22/13 Pentachloroethane 130 TB-2-10/22/13 J (all detects) P
(131430-CCV2) EB-2-10/22/13 UJ (all non-detects)
MW-20-5
MW-20-4
DUPE-1-4Q13
MW-20-3
MW-20-2
MW-20-1
MW-19-5*
MW-19-4
MW-19-3**
MW-20-2MS
MW-20-2MSD
BWJ1780

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/17/13 | Pentachloroethane 80.5 All samples in SDG 13-23038 J (all detects) P

UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD)
were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

VALOGIN\BATTELLE\JPL\30870B1_B34.D0OC



X. Internal Standards

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

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIl. Compound Quantitation

All compound quantitations were within validation criteria for samples on which an EPA
Level IV review was performed. Raw data were not evaluated for the samples reviewed
by EPA Level lll criteria.

XIll. Tentatively Identified Compounds (TICs)

All tentatively identified compounds were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIV. System Performance

The system performance was acceptable for samples on which an EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by EPA Level llI
criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVLI. Field Duplicates

Samples MW-20-4 and DUPE-1-4Q13 were identified as field duplicates. No volatiles
were detected in any of the samples.

XVII. Field Blanks

Sample TB-2-10/22/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-2-10/22/13 was identified as an equipment blank. No volatile contaminants
were found.

VALOGIN\BATTELLEWPL\308708B1_B34.D0OC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23038

SDG

Sample

Compound

Flag

AorP

Reason

13-23038

TB-2-10/22/13
EB-2-10/22/13
MW-20-5
MW-20-4
DUPE-1-4Q13
MW-20-3
MW-20-2
MW.-20-1
MW-19-5**
MW-19-4
MW-19-3**
MW-19-2
MW-18-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Initial calibration (%RSD)

13-23038

TB-2-10/22/13
EB-2-10/22/13
MW-20-5
MW-20-4
DUPE-1-4Q13
MW-20-3
MWwW-20-2
MW-20-1
MW-19-6"*
MW-19-4
MW-19-3**
MW-19-2
MW-19-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(CCV %D)

13-23038

TB-2-10/22/13
EB-2-10/22/13
MW-20-5
MW-20-4
DUPE-1-4Q13
MW-20-3
MW-20-2
MW-20-1
MW-19-5"*
MW-19-4
MW-19-3"*
MW-19-2
MW-19-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(ICV %D)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23038

VALOGIN\BATTELLEAPL\30870B1_B34.DOC

No Sample Data Qualified in this SDG




L

LDC #:__30870B1 VALIDATION COMPLETENESS WORKSHEET Date:
SDG #:__13-23038 Level /v Page._Jof /
Laboratory:_ BC Laboratories, Inc. Reviewer:;

METHOD: GC/MS Volatiles (EPA Method 524.2)

2nd Reviewer:

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

—_7?

Validation Area Comments
l.__| Technical holding times A Sampling dates: \'Ol v \ 1>
Il. | GC/MS Instrument performance check é N l |
.| Initial calibration SW ' B5) = 20  ( >
IV. _| Continuing calibration/ICV Sw/ v e l etN &£ S0
V. [ Blanks A
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates A\
VII. | Laboratory control samples AN Le S
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards &
XI. | Target compound identification ._/l Not reviewed for Level Il validation.
Xll. | Compound guantitation/RL/LOQ/LODs A Not reviewed for Level |ll validation.
XIlI. | Tentatively identified compounds (TICs) A Not reviewed for Level Il validation.
XIV. | System performance A Not reviewed for Level ll] validation.
XV. | Overall assessment of data A
XV!. | Field duplicates M D= 4 35
XVII._| Field blanks Mo ™™ =) W = 2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
W
1| TB-2-10/22/13 11/ mw-19-3+ 21 )| BW A1BO 31
2_'|EB-2-10/22/13 12 | Mw-19-2 221 By A1T14) 32
3 ! MW-20-5 13 7| Mw-1 9-1 23 33
4 ! MW-20-4 7] 14 ! MW-20-2MS 24 34
5 ! DUPE-1-4Q13 Y 15 ! MW-20-2MSD 25 35
6 ' | Mw.203 162 B /DMS 26 36
7 || mw-20-2 174 B /> mSD 27 37
8 ' MW-20-1 18 28 38
& | MW-19-5** 19 29 39
10 ’ MW-19-4 20 30 40

30870B1W.wpd



LDC#__ % D<oid ) VALIDATION FINDINGS CHECKLIST Page:iof_Z

Reviewer:_ FT
2nd Reviewer:

Method: Volatiles (EPA Method 524.2)

Validation Area

Were the BFB performance results reviewed and found to be within the specified 1
criteria?

TR

Were all samples analyzed within the 12 hour clock criteria?

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

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

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

percent differences (%D) < 30%7? / o

NI

Were all
—

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

Was a method blank analyzed at least once every 12 hours for each matrix and

concentration? —

Was there contamination in the method blanks? If yes, please see the Blanks 1

T =

validation completeness worksheet.
B T =

Were all surrogate %R within QC limits? —

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

Was a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for this SDG?

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per analytical batch?

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

Level IV checkiist_524.2.wpd version 1.0
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Lbc#__ 03710 B) VALIDATION FINDINGS CHECKLIST Page:2 of 2

Reviewer._ FT
2nd Reviewer:

Validation Area Findings/Comments

: i

Were internal standard area counts within +/-40% from the associated calibration
standard?

7
Were retention times within - 30% of the last continuing calibration or +/- 50% of /
the initial calibration?

‘ B
Were relative retention times (RRT's) within + 0.06 RRT units of the standard? o
Did compound spectra meet specified EPA "Functional Guidelines” criteria? pdi|
peaks verified and accounted for? o

Were chromatogram

0

o

Were the correct internai standard (IS), quantitation ion and relative response

factor (RRF) used to quantitate the compound? e
Were compound quantitation and RLs adjusted to reflect all sample dilutions and e
dry weight factors applicable to level IV validation? /

«5%

Were the major ions (> 25 percent relative intensity) in the reference spectrum L

evaluated in sample spectrum? v
Were relative intensities of the major ions within + 20% between the sample and n
the reference spectra? yd
Did the raw data indicate that the laboratory performed a library search for all //

required peaks in the chromatograms (samples and blanks)?

=

%

Overall assessment of data was found to be acceptable.

S T

Field duplicate pairs were identified in this SDG. —

Target compounds were detected in the field duplicates. —

Field blanks were identified in this SDG. ]

Target compounds were detected in the field blanks. /

Level IV checklist_524.2.wpd version 1.0



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichloropropane

I1l. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJJ. 1,2-Dichlorobenzene

DDDD. Isopropyl alcohol

C. Vinyl choride

W. trans-1,3-Dichioropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chloride

Y. 4-Methyl-2-pentanone

S8S. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA. Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

QO00Q. 1,3,5-Trichlorobenzene

11l. iscbutyl alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. Isopropylbenzene

PPP. trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

I. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQQ. cis-1,2-Dichloroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SS8S. o-Xylene

MMMM. Benzyl chloride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-triflucroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafluoroethane

0000.1,1-Difluoroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

prpp.  [enta thloro e tha re

0. Carbon tetrachloride

1. 2-Chloroethylvinyl ether

CCC. tert-Butylbenzene

WWW. Ethanol

QQaQ. /ﬂcf'h?l Metbacr y Jate

P. Bromodichloromethane

JJ. Dichlorodifluoromethane

DDD. 1,2,4-Trimethylbenzene

XXX. Di-isopropyl ether

RRRR.

Q. 1,2-Dichioropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol SSSS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZ7. tert-Butyl alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA, Ethyl tert-butyl ether UUuu.
T. Dibromochioromethane NN. Methy! ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether VVVV.

COMPNDL_VOA.wpd




LDc #__ 308708 ) VALIDATION FINDINGS WORKSHEET Page. ‘of /.

Initial Calibration Reviewer._ FT

2nd Reviewer:; i g

METHOD: GC/MS VOA (EPA Method 524.2)

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N NA Did the laboratory perform a 5 point calibration prior to sample analysis?
Y @ ZN_/A_ Were all percent relative standard deviations (%RSD) < 20% ?

Finding %RSD

# Date

Standard ID

Compound

(Limit: <20.0%)

Associated Sampies

Qualifications

el

\eAL  MS-YE

reee

29.54039

al

Aud [P

INICAL. 1S5




Lbc#_ 29870 ® )

METHOD: GC/MS VOA (EPA Method 524.2)

a
N \N/A
Y N /N/A

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Were all percent differences (%D) < 30% ?

Page: __Z_ of /

Reviewer: FT

2nd Reviewer: %_

Finding %D
# Date Standard ID Compound (Lirl:it:"égo.o%) Associated Samples Qualifications
VR /v MS-vE PrPP 0. < e | Jjud JP
102513 (54 %0-cil 2z PPrP 1505 pWIIT%, j=il | J]dI]P
' TG g
10)a> i3 L3/ 30 ] - ceVs PPPP 7). pw 18l 23| JJUJ /P
7 } v 4

le, 17

CONCAL.1S85



ey 298 708)

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

st 7

Page:
Reviewer: FT

METHOD: GCMS  524.2

2nd Reviewer: i 2

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

RRF = (Ax)(Cis)/(Ais)(Cx) Where:
average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

Ax = Area of compound

Cx = Concentration of compound

S = Standard deviation of the RRFs

X = Mean of the RRFs

Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 160/40/8 std) (RRF 160/40/8 std) (Initial) (Initial)
ICAL 10/17/2013 |F (IS 1) 0.0252902 0.0252902 0.0247595 0.0247595 3.379941 3.379941
MS-V5 QQQQ (1S 2) 0.0692452 0.0692452 0.0665553 0.0665553 5.630492 5.630492
PPPP (IS 3) 0.1220467 0.1220467 0.1793848 0.1793848 29.54078 29.54078




VALIDATION FINDINGS WORKSHEET Page: /of b

Initial Calibration Calculation Verification Reviewer: FT

2nd Reviewer: 2

LDC#: 308 708)

METHOD: GCMS  524.2

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

Cx = Concentration of compound

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

Ais = Area of associated internal standard
Cis = Concentration of internal Standard

RRF = (Ax)(Cis)/(Ais)(Cx)
average RRF = sum of the RRFs/number of standards
%RSD = 100 * (S/X)

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 10/17/2013 |C (1S 1) 0.446210 0.446210 0.4403805 0.4403805 5.759154 5.759154
MS-V5 S (1S 2) 0.353115 0.353115 0.3462535 0.3462535 7.483333 7.483333
EE (1S 3) 1.854653 1.854653 1.8783910 1.8783910 13.16845 13.16845




LDc#_ 208708/ VALIDATION FINDINGS WORKSHEET

Continuing Calibration Results Verification

Page:_/o'f /

Reviewer: FT

2nd Reviewer:7‘g_

METHOD: GC/MS VOA (EPA Method 524.2)

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

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

Where: ave. RRF = initial calibration average RRF
RRF = (AJC)/(ACY

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

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

L_Reported __|_Recalculated Reporfed Recalculated |
Calibration Average RRF RRF RRF %D %D
# Standard ID Date Compound {Reference internal Standard) (initial) (CC) (CC)
1 VB4 - po/»z«b)\) C (st Internal Standard) 0 o385 |0 HILIL1G oL LD c.$ -3
e | 5 (2nd Internal Standard) D.340L % 35 || 0529 DA |0.119%099 471 4.7
EE (3rd Internal Standard) 1-81%3910 || -1\ g8k | 11)s 849l 77 ¥
2 \77”4’)0\' lo/z'bh) F (1st Internal Standard) ¢ 02411549 [|o. 0149577 0. o240y 1) 2-Y >«
CeNDL QBARMA  (2nd Internal Standard) 0.bLLSSS 3| 0.00L5 SLYO| 0 - ObslgLK I"” ! 4
ey (3rd Intarnal Standard) 0-119%8uB| 0.-V>0S5TS | 0. VY0515 130 \ blj
3 (1st Internal Standard)
(2nd Internal Standard)
(3rd internal Standard)
4 (1st Internal Standard)
(2nd Internal Standard)
e fardlnternal Standard)____

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

CONCLC.185



Loc#__ 308708/ VALIDATION FINDINGS WORKSHEET Page:_ “of ~

Surrogate Results Verification Reviewer: FT

2nd reviewer:
METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery: SF/SS * 100 Where:  SF = Surrogate Found

SS = Surrogate Spiked
Sample ID: E g

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 0. 0 9.9 9.7 Olﬂ,', D)
Bromofiuorobenzene | 9.030 90.7 Qo7 \
1,2-Dichlorobenzene-d4 J .45 9¢.5 ' 94.< L
Dibromofluoromethane
Sample ID:
. Surrogate Surrogate Percent Percent Percent
Spiked ] Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalcutated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromoflucromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane

SURRCALC.185



LDC# 328708 ) VALIDATION FINDINGS WORKSHEET Page: /of /
Matrix Spike/Matrix Spike Duplicates Results Verification

Reviewer: FT

2nd Reviewer: g

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * (8SC - SC)/SA Where: SSC = Spiked sample concentration

SC = Sample concentration
SA = Spike added

RPD =1 MSC - MSC | * 2/(MSC + MSDC) MSC = Matrix spike concentration MSDC = Matrix spike duplicate concentration
MS/MSD sample: /‘/ a /5/
Spike Sample Spiked Sample Matriy Spike Il Matrix Spike Duplicate [l Ms/msD
Adde Concentration Concentration
Compound ( na/l) (g 7# (m fr/a ir Percent Recovery Percent Recovery RPD
l_MS_ ------ MS msn__ Il Reported | Recale |l Reported | Recale || Reported | Recalculated |
Benzene 30 240 Nz W10 | o || 1oL 102 19> 103 /-2/ 12/
Chlorobenzene r. 80| wpo| 7199 | 99y jol 10) Joy 104
1,1-Dichloroethene 2tf 250 | 24-910| 93. ] 97./ 99.L | 794 || 25v R.5(
Toluene | 26370 | 26. 00| 40 10) o4 10f 2.¢/ 2.¢/
Trichloroethene 0.4« 24.610 wobO| bt .l 74 3 ) /- 77 /77

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheét for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

MSDCLC.1SB



LDc#_ 3287053/ VALIDATION FINDINGS WORKSHEET Page:_ 7of

Laboratory Control Sample Results Verification Reviewer.  FT

2nd Reviewer%_

METHOD: GC/MS VOA (EPA Method 524.2)

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

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

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

LCS ID: Bw ] 1780 LS

Spike Spiked Sample Lcs 10SD LcsA esp
Compound { Adde%/) Co(rl (l:;:t wen Percent .Recovery Percent Recovery RPD
LCS ) LCSD LCS - LCSD Reported | Recalc. Reported Recalc. Reported Recalculated

1,1-Dichloroethene 5.0 NA 23,520 | va Ay, | o 4.]

Trichloroethene 23 140 92 7 "12.7

Benzene 24.4L0 9.4 49.4 /

Toluene 2d. 42,0 3.1 a1.7

Chlorobenzene J/ 2%.(50 V 4. A. b W A

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

LCSCLC.1856



LDC# 30 &7098B) VALIDATION FINDINGS WORKSHEET Page: __/_ of /
Sample Calculation Verification Reviewer: FT
THOD: GC/MS VOA (EPA Method 524.2)

2nd reviewer: S}
Were all reported results recalculated and verified for all level [V samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (AN )(DF) Example:
(A)(RRF)V,)(%S) Y

A, = Area of the characteristic ion (EICP) for the Sample |.D. # 7 ,

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

internal standard
I = Amount of internal standard added in nanograms Conc.=( |0 @ ’71—)- ) ( \O ) ( )

iy - ne'ss 34 ) loyrackq )
RRF =  Relative response factor of the calibration standard.
V, = Volume or weight of sample pruged in milliliters (ml) =

or grams (g). 0.58 wua /L
Df = Dilution factor. ?
%S = Percent solids, applicable to soils and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC.185



Project/Site Name:
Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

LDC Report# 30870B4

Laboratory Data Consultants, Inc.
Data Validation Report

NASA JPL

October 22, 2013

December 4, 2013

Water

Total Recoverable Chromium
EPA Level lll & IV

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23038

Sample ldentification

EB-2-10/22/13

MW-20-5
MW-20-4

DUPE-1-4Q13

MW-20-3
MW-20-2
MW-20-1
MW-19-5**
MW-19-4
MW-19-3**
MW-19-2
MW-19-1
MW-20-2MS

MW-20-2MSD

MW-19-1MS

MW-19-1MSD

MW-20-2DUP
MW-19-1DUP

**Indicates sample underwent EPA Level IV review

VALOGIN\BATTELLE\JPL\30870B4_B34.DOC

1



Introduction
This data review covers 18 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Methods 200.8 for Total Recoverable
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level 11l criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLE\PL\30870B4_B34.DOC



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No total recoverable chromium
was found in the initial, continuing and preparation blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP interference check sample (ICS) analysis was not required.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)
All internal standard percent recoveries (%R) were within QC limits for samples on which

an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level Il criteria.

VALOGIN\BATTELLEWPL\30870B4_B34.DOC 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XIIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level Il criteria.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples MW-20-4 and DUPE-1-4Q13 were identified as field duplicates. No total
recoverable chromium was detected in any of the samples.

XV. Field Blanks

Sample EB-2-10/22/13 was identified as an equipment blank. No total recoverable
chromium was found.

VALOGIN\BATTELLE\PL\30870B4_B34.DOC



NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23038

No Sample Data Qualified in this SDG
NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG

13-23038

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30870B4_B34.D0OC



LDC #:___30870B4 VALIDATION COMPLETENESS WORKSHEET Date: 1 ?-3-13

SDG #:__ 13-23038 Level lll/v Page:_(of |
Laboratory: BC Laboratories, inc. Reviewer._ M&~

2nd Reviewer:_\v(

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

METHOD: Total Recoverable Chromium (EPA Method 200.8)

ot vevieweld fov level U1
not ublizelk
not parfolfw\u(

Not reviewed for Level lli validation.

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

Xl. | ICP Serial Dilution

XIl. | Sample Result Verification

Validati A
. Technical holding times /‘\ Sampling dates: / 0- 90’2 - 3
I ICP/MS Tune A
ill. | Calibration /A\
IV. | Blanks A
V. | ICP Interference Check Sample (ICS) Analysis N viet re qu ( raA
V1. | Matrix Spike Analysis A MS / MS D
VII. | Duplicate Sample Analysis A DUP # 19 ok lo’y dif('e vence
VIIl. | Laboratory Control Samples (LCS) A LCS
A
N
N
A
A

XIll. | Overall Assessment of Data
XIV. | Field Duplicates ND D=3%+Y
XV_| Field Blanks ND EB =1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:* Indicates sample underwent Level IV validation
all _w
1 EB-2-10/22/13 11 d MW-19-2 21 31
2 MW-20-5 12 ; MW-19-1 22 32
3 MW-20-4 13 |MW-20-2MS 23 33
4 DUPE-14Q13 14  |MW-20-2MSD 24 34
5 MW-20-3 15 |MW-19-1MS 25 35
6 MW-20-2 16 |MW-19-1MSD 26 36
7__ | Mw-20-1 17 {6 DUP 27 37
8 | Mw-19-5 182|412 DUP 28 38
o | Mw-194 19 20| |PBW] 39
10| MW-19-3+ 20 307 PBW2 40
Notes:

30870B4W.wpd



LDC #_ 20870 BH VALIDATION FINDINGS CHECKLIST Page:_L of &

Reviewer: r’lg‘E ,
2nd Reviewer:

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

Validation Area Yes i No | NA Findings/Comments

I. Technical holding times

All technical holding times were met.

SN

Cooler temperature criteria was met.

1. ICP/MS Tune

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

Were %RSD of isotopes in the tuning solution s5%7?

lll. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

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

Were all initial calibration correlation coefficients > 0.9957

{V. Blanks

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

AN AU AN AN AN AN AN

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet.

V. ICP Interference Check Sample
Were ICP interference check samples performed daily? /

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? \/

VI. Matrix spike/Matrix spike duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or \/
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R} and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A cantrol limit of +/- RL(+/-2X RL for soil} was ./
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

VII. Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC limits for water samples and laboratory established QC
limits for soils?

NEANAN

MET-SW_2010.wpd version 1.0



Loc#_30870BY VALIDATION FINDINGS CHECKLIST Page: & of?_
Reviewerr MG

2nd Reviewer:: vc'/ _

Validation Area Yes | No | NA Findings/Comments

VIl Furnace Atomic Absorption QC

If MSA was performed, was the correlation coefficients > 0.9957

Do ali applicable analysies have duplicate injections? (Leve! [V only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%? {Level IV only)

Were analytical spike recoveries within the 85-115% QC limits?
IX. ICP Serial Dilution

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL /
(ICPY/>100X the MDL(ICP/MS)?

NEANANN

Were zall percent differences (%Ds) < 10%?

SES

Was there evidence of negative interference? If yes, professional judgement will be

used to qualify the data.
X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /
of the intensity of the internal standard in the associated initial calibration?

If the %Rs were outside the criteria, was a reanalysis performed?

XI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Xil. Sample Result Verification

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

XlI. Overall assessment of data

Overall assessment of data was found to be acceptable. \/

X1IV. Field duplicates

Field duplicate pairs were identified in this SDG. \/

Target analytes were detected in the field duplicates. _ \/

XV. Field blanks

Field blanks were identified in this SDG. /

Target analytes were detected in the field blanks. |/

MET-SW_2010.wpd version 1.0



Loc# 30879 B"f VALIDATION FINDINGS WORKSHEET Page: | of I
Initial and Continuing Calibration Calculation Verification Reviewer. MG
2nd Reviewer.__ /™~

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

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

%R = Found_ x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration (in ug/L) of each analyte in the ICV or CCV source
‘ Recalculated Reported |
Acceptable
Standard ID Type of Analysis Element Found (ug/L) True (ug/L) %R %R (Y/N)
ICP (Initiat calibration)
1330 ICP/MS (initial calibrati
nitial calibration — -
ICcvVv ( ) Cv 5%.415 50.000 [OT ({07 \/
CVAA (Initial calibration)
ICP (Continuing calibration)
4§ —5g ICP/MS (C lib
ontinuing calibration ~
ceve (Continuing | Cw Uy 4 H0.000 105 105 d
CVAA (Continuing calibration)
GFAA (Initial calibration)
GFAA (Continuing calibation)

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

CALCLC.4sW



VALIDATION FINDINGS WORKSHEET
Level IV Recalculation Worksheet

ey 30870BH

Page:_ [ of |\
Reviewer: G
2nd Reviewer:

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

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

%R = Found x 100
True

Where,

True =

Found = SSR (spiked sample result) - SR (sample result).
Concentration of each analyte in the source.

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

RPD = [S-D|_ x 100
(8+D)/2

Where,

S = Original sample concentration

D = Duplicate sample concentration

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

%D = ]I-SDR} x 100
[

Where,

| = Initial Sample Result (mg/L)
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5)

Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,

Recalculated | =B_P~g§g_—=|
Found /S /1 True / D / SDR {(units) Acceptable
Sample ID Type of Analysis Element (units) %R /RPD /%D %R /RPD /%D (YIN)
—_ ICP interference check — —_ J— —_— —_ —
Ptob
LCS Laboratory control sample C\/‘ Y 9‘ 1,{ 09 Q'(a /l—> 4o0.900 Q“a /l—) /0(0 ! O Q V
Ik xs
Matrix spike (SSR-SR) U
| A Cv 39.570 (3/‘—) H0.000 (M?/L) Cfé.«.{ 9% .4 \
e /Ius ) ‘L
|7 Duplicate Cv D (/43 /L_) ND (Ma /L. o —_
_ ICP serial dilution — — — —_— — —_

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

TOTCLC.4SW



LDc#_308708BH VALIDATION FINDINGS WORKSHEET Page: | of |
Sample Calculation Verification Reviewer,_ M G-

2nd reviewer: | —

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

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

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

Are all detection limits below the CRDL?

N/A

#8& Cr . .
Detected analyte results for ! were recalculated and verified using the following
equation:
Concentration = RD Dil Recalculation:
(in. Vol
RD = Raw data concentration <[ 069 ”? /L ) <O‘ 050 L)
FV = Final volume (ml) - , O 6? M /
In.Vol. = Initial volume (mi) or weight (G) — - ° ? L
Dil = Dilution factor 0.050 L
Reported Calculated
Concentration Concenttation Acceptable
# Sample ID Analyte (49 /vy ( L) (Y/N)
, 8 Cr [ 1 [ { Y
I
J 10 v .6 2.6 b
Note:

RECALC.4SW



LDC Report# 30870B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):
Sample Identification

EB-2-10/22/13
MW-20-5
MW-20-4
DUPE-1-4Q13
MW-20-3
MW-20-2
MW-20-1
MW-19-5**
MW-19-4
MW-19-3**
MW-19-2
MW-19-1
MW-20-2MS
MW-20-2MSD
MW-20-2DUP
MW-19-2MS
MW-19-2MSD
MW-19-2DUP

NASA JPL

October 22, 2013
December 4, 2013
Water

Wet Chemistry

EPA Level lll & IV
BC Laboratories, Inc.

13-23038

**Indicates sample underwent EPA Level IV review

VALOGIN\BATTELLEWPL\30870B6_B34.DOC
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Introduction
This data review covers 18 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method EPA Method 314.0 for
Perchlorate and EPA SW 846 Method 7196 for Hexavalent Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level lll criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEVWPL\30870B6_B34.DOC 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

V. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIIi. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIII. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level lll criteria.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\BATTELLE\PL\30870B6_B34.00C 3



X. Field Duplicates

Samples MW-20-4 and DUPE-1-4Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples.

XI. Field Blanks

Sample EB-2-10/22/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLEWPL\308708B6_B34.D0C 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23038

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23038

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30870B6_B34.DOC



LDC #:__30870B6 VALIDATION COMPLETENESS WORKSHEET Date: {3-3-/3

SDG #:__13-23038 Level llII/IV Page: 1 of |
Laboratory: BC Laboratories, Inc. Reviewer._ M G-

2nd Reviewer: \ [

METHOD:_Perchlorate (EPA Method 314.0), Hexavalent Chromium (EPA SW846 Method 7196)

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

Validation Area Comments
Sampling dates: |0 -323J-13

. Technical holding times

1l Initial calibration

Ill. | Calibration verification

IV__| Blanks

V | Matrix Spike/Matrix Spike Duplicates M S / MSD
VI. | Duplicates DUP
VII. | Laboratory control samples LeS

VIIl. | Sample result verification Not reviewed for Level Ill validation.

IX. | Overall assessment of data

S PPk

X. | Field duplicates D= 5*Y4
x1__| Field hianks EB=|
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
al\l wWaxer
1 EB-2-10/22/13 11 {MW-19-2 21 31
2 MW-20-5 12 [MW-19-1 22 32
3 MW-20-4 13 |MW-20-2MS 23 33
4 DUPE-1-4Q13 14 [MW-20-2MSD 24 34
5 MW-20-3 15 |MW-20-2DUP 25 35
6 MW-20-2 16 |MW-19-2MS 26 36
7 MW-20-1 17 |MW-19-2MSD 27 37
8 | MW-19-5* 18 _|MW-19-2DUP 28 | PRwI 38
9 [mMw-194 19 29 | PRW)Y 39
10 | MW-19-3** 20 30 | PBW3 40
Notes:

30870B6W.wpd



AN

oc#_ 308 70P¢ VALIDATION FINDINGS CHECKLIST Page:_| of 2

Reviewer.__ M\ G
2nd Reviewer._y /

Method:inorganics (EPA Method 5 €€ ¢overy

Validation Area Yes ] No | NA Findings/Comments

I. Technical holding times

All technical holding times were met.

AN

Cooler temperature criteria was met.

Il. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.995?

SN

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were titrant checks performed as required? {Level IV only)

NAN

Were balance checks performed as required? (Level IV only)
i, Blanks
Was a method blank associated with every sample in this SDG? \/

Was there contamination in the method blanks? If yes, please see the Blanks \/
validation completeness worksheet.

IV. Matrix spike/Matrix spike duplicates and Duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or
MS/DUP. Soil / Water,

N

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A control fimit of < CRDL(< 2X CRDL for soi) \/
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < §X the CRDL.

V. Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% (85-115% for Method 300.0} QG limits?

< NS

VI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? \/

Were the performance evaluation (PE) samples within the acceptance limits?

WETC-EPA_2010.wpd version 1.0



pcy 3087TOBG

VALIDATION FINDINGS CHECKLIST Page: _2'_ of _9_
Reviewer.___ M
2nd Reviewer: Sé
Validation Area Yes | No | NA Findings/Comments

VII. Sample Result Verification

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

Were detection limits < RL? v

VIIl. Overall assessment of data

Overal assessment of data was found to be acceptable. ‘/

IX. Field duplicates

Field duplicate pairs were identified in this SDG. |/

Targét analytes were detected in the field duplicates. v

X. Field blanks

Field blanks were identified in this SDG. v

Target analytes were detected in the field blanks. \/

WETC-EPA_2010.wpd version 1.0



Lpc#_30870BC VALIDATION FINDINGS WORKSHEET Page._{ of_|

Sample Specific Analysis Reference Reviewer. " G

2nd reviewer:;
All circled methods are applicable to each sample.

|Sample 10| Matrix Paramater
(=12 W pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC(CR®XCIO,
G135 | pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC(CRD €i0,)
lo-3(8 l pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC(CR®) Cio,

pH TDS Cl
pH TDS CI
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cli
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS ¢l
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS ClI

pH TDS Ci
nH TDS CI

NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®** CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN" NH;, TKN TOC CR* ClQ,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIQ,
NO, NO, SO, PO, ALK CN'  NH; TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN* NH, TKN TOC CR®* CIO,
NO;, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* ClQ,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN NH, TKN TOC CR* ClO,
NO; NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIQ,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,

NO;, NO, SO, PO, ALK CN- NH, TKN TOC CR* ClIO,
NO. NO. SQ. PO, ALK CN- NH. TKN TOG GRS ClO,

m T |m ™ 7« m T mm @M mimmimTmimimmimm M mo|momofmojm

Comments:

METHODS.6



Loc # 39870R6 VALIDATION FINDINGS WORKSHEET Page:_ of [

Initial and Continuing Calibration Calculation Verification Reviewer: MG
2nd Reviewer:

METHOD: Inorganics, Method Sée cover

(0-(1~1\%
The correlation coefficient (r) for the calibration of Cr A was recalculated. Calibration date:__H~+€—+3

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

%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated —Reporied
Conce Ab¢ ' ‘ Acceptable
Type of Analysis Analyte Standard D Found (units) True (units) ror %R ror %R (YIN)
3
m

Initial calibration Blank 0.000 | 9/ 0.00|

Standard 1 0.002 ( 0.00%

Standard 2 0.005 ( A 0 .00%

Standard 3 0.9025 ( ) 0.070 5 999907 v 2

Cv VI | standarda 0.050 (| )] o.o40 re=0. V' 7=0.999973 \(

Standard 5 0.100 ( L ) 0.078

Standard 6 - -

Standard 7 - —

2038
Calibration verification ) /u (M / .
cloy | ceys | 9373 G0 10000 G 93,7 937
0003
Calibration verification (m (m /
Ce V) Ceva |0.0489 i) 0.050 § y Q7. 3 97-8 v

Calibration verification —_

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

CALCLC.6



Lbc# 30 &T70B G VALIDATION FINDINGS WORKSHEET Page:_| of |
Level IV Recalculation Worksheet Reviewer.  M&

2nd Reviewer: é A~

METHOD: Inorganics, Method ___9€ € <@ Ver

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

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

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

RPD=|S-D| x100  Where, S= Original sample concentration
(S+D)2 D= Duplicate sample concentration
Reca‘wated‘-—_ ﬂ%
Found /8 True/D Acceptable
Sample ID Type of Analysis Element (units) {units) %R / RPD %R [ RPD (YIN)
1343
Laboratory control sample
M Y
LCS Cioy 10.15(, ( 3/’-> (0. 000 (3@ ]O2 102 ‘(
2357 Matrix spike sample (SSR-SR)
w m
3 Co V| 0.o§ac,< 3/L>o.osabsz( 3/‘7 99.9 79-9
o6 /0033 Duplicate sample .
441) a.354
I(; CIO(_( 234y ( 8/1— 2354 A ZIL.) O‘L,(g(, @.Ha(o |

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

TOTCLC.6



Loc# 39870B6 VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

Page: __(__ of |
Reviewer. M G

2nd reviewer: l 2N

METHOD: Inorganics, Method _ 5€¢ _covev

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

Are results within the calibrated range of the instruments?

Are all detection limits below the CRQL?

Compound (analyte) results for * 9 L Cloy
recalculated and verified using the following equation:

reported with a positive detect were

Recalculation:

0.00'—{:.0.00IQ(X) + 0.0000

Concentration =
= mx b

w et
mz 0.001%
b; O~0°OO

3.333 #4 /o = X

= Ix |
Reported Calculated :
Concentyation Concentyation Acceptable
# Sample ID Analyte (#*9/L) (/4? v) (YIN)
| 8 CloY 3.8 3.3 Y ¥
l

p] (D cloy 3.4 3.3 )

Note: method 119¢ is  N.D.

1 VAaw d_a*f'a.

¥ lab _is vs.'m2 more sia,m(‘-'c«nf -/':'3 Uver thein J;rp!a.},e,/

RECALC.8
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LABORATORY DATA CONSULTANTS, INC.
ll | “ l ‘ l l 2701 Loker Ave. West, Suite 220, Carisbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
L Y
Battelle December 12, 2013

505 King Avenue
Room 10-1-170
Columbus, OH 43201
ATTN: Ms. Betsy Cutie

SUBJECT: NASA JPL, Data Validation
Dear Ms. Cutie,
Enclosed are the final validation reports for the fractions listed below. These SDGs were

received on November 21, 2013. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 30879:

SDG # Fraction
13-23134 Volatiles, Total Recoverable Chromium, Wet Chemistry
13-23218

The data validation was performed under EPA Level lll & IV guidelines. The analyses were
validated using the following documents, as applicable to each method:

° USEPA Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review, June 2008

° USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, January 2010

Please feel free to contact us if you have any questions.
Sincerely,
Pei Geng
Project Manager/Senior Chemist

L:\Battelle\JPL\30879COV.wpd



Attachment 1

HC
(3) Cl, SO,
DATE DATE VOA Cr NO,-N | NO,-N | O-PO, | Cr(VI) CLO,

LDC SDG# REC'D DUE | (524.2) | (200.8) | (300.0) | (353.2) | (365.1) | (7196) | (314.0)
MEtia BWater/Soill dw( s wis|w|s|w|s|w|s|w|s|w]s s |w s
A 13-23134 11/21/13 12/16/13| 12{0{14]J]0|-]-]1~-1-1]1-)1-J17{0 |17 ]0O

A 13-23134 11/21/13 | 12/16/13 0 -1-1-1-1-1-

B 13-23218 11/21/13 |12/16/13|151 0 |18 0 |J]1 0 |4 |O |4 | O |18] 0 |15 ] O

B 13-23218 11/21/13 | 12/16/13 0 0

Total T/PG 30]0[|35]0|1]1]0}4]0]4}0]|38J]0]3]0 010 147

Shaded cells indicate Level IV validation (all other cells are Level il validation). 30879ST.wpd




LDC Report# 30879A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 23, 2013
LDC Report Date: December 11, 2013
Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23134
Sample ldentification

TB-3-10-23-13
EB-3-10-23-13
MW-23-5
MW-23-4
MW-23-3
MW-23-2
MW-23-1
MW-14-5
MW-14-4
MW-14-3**
MW-14-2
MW-14-1
DUPE-2-4Q13

**Indicates sample underwent EPA Level |V review
1

VALOGIN\BATTELLEWPL\30879A1_B34.DOC



Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional ‘Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by EPA Level Ill criteria since this review
is based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

UJ Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30879A1_B34.D0C



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds with the following exceptions:

Associated
Date Compound %RSD Samples Flag AorP
10/17/13 Pentachloroethane 29.54078 All samples in SDG J (all detects) P
13-23134 UJ (all non-detects)

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/24/13 Pentachloroethane 246 All samples in SDG J (all detects) P
13-23134 UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

V:LOGIN\BATTELLEWPL\30879A1_B34.DOC



Associated
Date Compound %D Samples Flag AorP

10/17/13 Pentachloroethane 80.5 All samples in SDG J (all detects) P
13-23134 UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

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

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

Xil. Compound Quantitation

All compound quantitations were within validation criteria for samples on which an EPA

Level IV review was performed. Raw data were not evaluated for the samples reviewed
by EPA Level lll criteria.

VALOGIN\BATTELLEWPL\30879A1_B34.DOC



XIll. Tentatively Identified Compounds (TICs)

All tentatively identified compounds were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIV. System Performance

The system performance was acceptable for samples on which an EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by EPA Level IlI
criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

Samples MW-14-1 and DUPE-2-4Q13 were identified as field duplicates. No volatiles
were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound MW-14-1 DUPE-2-4Q13 RPD
Chloroform 0.50 0.41 20
cis-1,2-Dichloroethene 0.090 0.085U 200
Methyl-tert-butyl ether 0.40 0.38 5
Tetrachloroethene 0.18 0.14 25
Trichloroethene 1.6 1.3 21

XVII. Field Blanks

Sample TB-3-10-23-13 was identified as a trip blank. No volatile contaminants were

found.

Sample EB-3-10-23-13 was identified as an equipment blank. No volatile contaminants

were found.
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NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23134

SDG

Sample

Compound

Flag

AorP

Reason

13-23134

TB-3-10-23-13
EB-3-10-23-13
MW-23-5
MW.23-4
MW-23-3
MW-23-2
MW-23-1
MW-14.5
MW-14-4
MW-14-3**
MW-14-2
MW-14-1
DUPE-2-4Q13

Pentachloroethane

J (all detects)
UJ (all non-detects)

Initial calibration (%RSD)

13-23134

TB-3-10-23-13
EB-3-10-23-13
Mw-23-5
MW-23-4
MW-23-3
MWwW-23-2
MW-23-1
MW-14-5
MW-14-4
MW-14-3**
MW-14-2
MWwW-14-1
DUPE-2-4Q13

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(%D)

13-23134

TB-3-10-23-13
EB-3-10-23-13
MW-23-5
MW-23-4
MW-23-3
MW-23-2
MW-23-1
MW-14-5
MW-14-4
MW-14-3*
MW-14-2
MW-14-1
DUPE-2-4Q13

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(ICV %D)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23134

VALOGIN\BATTELLEWPL\30879A1_B34.DOC
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LDC #:___30879A1 VALIDATION COMPLETENESS WORKSHEET Date: /2/5///)

SDG #:__13-23134 Level llinv Page:_71of
Laboratory._ BC Laboratories, Inc. Reviewer: 7

2nd Reviewer:‘/@¥
METHOD: GC/MS Volatiles (EPA Method 524.2)

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

Validation Area Comments
. | Technical holding times JAY Sampling dates: I\O‘\'L"-;\ 13
Il. | GC/MS Instrument performance check A
L. | Initial calibration Sw/ 0/0 ¥V L 20 . (¥
IV._| Continuing calibration/ICV i WV JeN ..é_/?‘)
V. | Blanks A
VI. | Surrogate spikes A
VH. | Matrix spike/Matrix spike duplicates N
VIII. | Laboratory control samples A L&A
IX. | Regional Quality Assurance and Quality Control N
X._ | Internal standards ,/_\
XI. | Target compound identification .{\_ Not reviewed for Level Il validation.
XIl. | Compound quantitation/RL/LOQ/LODs A Not reviewed for Level Ill validation.
XIll. | Tentatively identified compounds (TICs) A Not reviewed for Level |lI validation.
XIV. | System performance A_ Not reviewed for Level Il validation.
XV. | Overall assessment of data A
XVI. | Field duplicates S v = \1,! )
xVII. | Field blanks w0 T T = 12
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
Loal b
1 TB-3-10-23-13 11 |MW-14-2 21 pPWJI\2D \ 31
2 EB-3-10-23-13 12 |MW-14-1 VY 22 32
3 MW-23-5 13 |DUPE-2-4Q13 Y 23 33
4 MW-23-4 14 24 34
5 MW-23-3 15 25 35
6 |mw-232 16 26 ES
7 MW-23-1 17 27 37
8 MW-14-5 18 28 38
9 MW-14-4 19 29 39
1-5 MW-14-3** 20 30 40

30879A1W.wpd



LDC # %09 19D \ VALIDATION FINDINGS CHECKLIST Page: 1 of_2
Reviewer:_ FT

2nd Reviewer:___¢.

Method: Volatiles (EPA Method 524.2)

VaIidat?onArea ; Yes | No | NA Findings/Comments

All technical holding times were met.

Cooler temperature criteria was met.

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

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

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

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

Were all

ercent differences (%D) < 30%

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

Was a method blank analyzed at least once every 12 hours for each matrix and

concentration? e

Was there contamination in the method blanks? If yes, please see the Blanks //
valid

ation completeness work

Were all surrogate %R within QC limits?

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

N

Was a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for this SDG?

Were the MS/MSD percent recoveries (%R) and the relative percent differences e

Was an LCS analyzed for this SDG? ~
L

Was an LCS analyzed per analytical batch? -

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

Lwithin the QC limits®?

Level IV checklist_524.2.wpd version 1.0



lpc# 203146 )

VALIDATION FINDINGS CHECKLIST

Page: 2 of 2

Reviewer:
2nd Reviewer:;

FT

Findings/Comments

7]

Were internal standard area counts within +/-40% from the associated calibration
standard?

Were retention times within - 30% of the last continuing calibration or +/- 50% of
the initial calibration?

T R

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

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

EEER T

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

o T

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

Were the major ions (> 25 percent relative intensity) in the reference spectrum
evaluated in sample spectrum?

/

e

/

Were chromatogram peaks verified and accounted for? /

Were relative intensities of the major ions within + 20% between the sample and
the reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?
5 v 57

System performance was found to be

T T =

Overall assessment of data was found to be acceptable.

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

Level IV checklist_524.2.wpd version 1.0



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichioropropane

Il. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJJ. 1,2-Dichlorobenzene

DDDD. Isopropyl alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chioride

Y. 4-Methyl-2-pentanone

S8. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA. Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

000. 1,3,5-Trichlorobenzene

lill. Isobuty} alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. Isopropylbenzene

PPP. trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

1. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQQ. cis-1,2-Dichloroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethy! ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SS8S. o-Xylene

MMMM. Benzy! chloride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafluoroethane

0000.1,1-Difluoroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

PPPP. fcn’\‘q dloro etrane_

O. Carbon tetrachloride

I1. 2-Chloroethylvinyl ether

CCC. tert-Butylbenzene

WWW. Ethanol

P. Bromodichloromethane

JJ. Dichlorodifluoromethane

DDD. 1,2,4-Trimethylbenzene

XXX. Di-isopropyl ether

aaaa. Mebay\ Methacry\ale

RRRR.

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol SSSS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichiorobenzene ZZ7. tert-Butyl alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chioropropane GGG. p-lsopropyltoluene AAAA. Ethyl tert-butyl ether Uuuu.
T. Dibromochloromethane NN. Methy! ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methy! ether VVVV.

COMPNDL_VOA.wpd




LoC #.__ 308774 /

METHOD: GC/MS VOA (EPA Method 524.2)

@ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Did the laboratory perform a 5 point calibration prior to sample analysis?
Were all percent relative standard deviations (%RSD) < 20% ?

N _N/A
Y N/NA

VALIDATION FINDINGS WORKSHEET

Initial Calibration

Page: Zof e
Reviewer: FT
2nd Reviewer:__&

# Date

Standard ID

Compound

Finding %RSD
(Limit: <20.0%)

Associated Samples

Qualifications

plitfP] 1l

MS~Y5

FPPP

29.5yo 7%

ol

d/4) /e

INICAL.1S8



LDC# 22877~ / VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS VOA (EPA Method 524.2)
Gﬁse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
1A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Y N/N/A Were all percent differences (%D) < 30% ?

Page: _/of____/
Reviewer: FT

2nd Reviewer: 7

Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications
o] 17]1% N2 MS-YS PPPP W . < al Jul P
tofa411> | 514398 —can 2 Py ee 240 =l ~Juw [P

CONCAL.185



LDC#_3° 8294

HOD: GC/MS VOA

T
N NA
N NA

VALIDATION FINDINGS WORKSHEET
Field Duplicates

(EPA SW 846 Method 524.2)
Were field duplicate pairs identified in this SDG?
Were target analytes detected in the field duplicate pairs?

Page:_/of _/
Reviewer:

2nd Reviewer: g

Concentration (ug/L)

Compound 12 13 RPD
K 0.50 0.41 20
QQQ 0.090 0.085U 200
LL 0.40 0.38 5
AA 0.18 0.14 25
S 1.6 1.3 21

V:\FIELD DUPLICATES\templates\30879A1.wpd



loc#: 308794/

METHOD: GCMS  524.2

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

/Of _{

Page:
Reviewer: FT
2nd Reviewer: I

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

RRF = (Ax)(Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

Where:

Ax = Area of compound

Cx = Concentration of compound

S = Standard deviation of the RRFs
X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 160/40/8 std) (RRF 160/40/8 std) (Initial) (Initial)
ICAL 10/17/2013 |F (s 1) 0.0252902 0.0252902 0.0247595 0.0247595 3.379941 3.379941
MS-V5 QQQQ (1S 2) 0.0692452 0.0692452 0.0665553 0.0665553 5.630492 5.630492
PPPP (1S 3) 0.1220467 0.1220467 0.1793848 0.1793848 29.54078 29.54078




loc#: 3087294 )

METHOD: GCMS 5242

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page: /of
Reviewer:

S

FT

2nd Reviewer: ,_Q

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

RRF = (Ax)(Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

Where:

Ax = Area of compound

Cx = Concentration of compound
S = Standard deviation of the RRFs
X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 10/17/2013 {C (s 1) 0.446210 0.446210 0.4403805 0.4403805 5.759154 5.759154
MS-V5 S (1S 2) 0.353115 0.353115 0.3462535 0.3462535 7.483333 7.483333
EE (1S 3) 1.854653 1.854653 1.8783910 1.8783910 13.16845 13.16845




LD # 3087943/

METHOD: GC/MS VOA (EPA Method 524.2)

VALIDATION FINDINGS WORKSHEET
Continuing Calibration Results Verification

Page: ___/of /

Reviewer: FT

2nd Reviewer: g

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds

identified below using the following calculation:

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

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

Where:

RRF = continuing calibration RRF

A, = Area of compound,

C, = Concentration of compound,

ave. RRF = initial calibration average RRF

A, = Area of associated internal standard

C,, = Concentration of internal standard

|.—Reparted | _ Recalculated Reparted Recalculated |
Calibration Average RRF RRF RRF %D %D
# Standard ID Date Compound (Reference internal Standard) (initial) (CC) (CC)
1 1131439 % - lolz‘*'\’b [ (1st Internal Standard) 0. Yoz 2b5” O.de>154) |o. "((0'3\5'4‘ 5 -2 S-)
¢0V1/ 5 (2nd Internal Standard) 0.3 2635 [10.953 2023 | 0.%5 32027 2.0 20
Et (3rd Internal Standard) L¢1439W L 119 [ 1.1 LSS 5.4 S ¢
2 (1214798 - \D)"’L”\b F (1st Internal Standard) 0.0241545 ©0.022502% | 0. 02L502K - ﬂ\
eV 2 Q88K  (2nd Internal Standard) 0.0bb X3 [ 0.0 LY 07| 0.0LYT077) 2.y ¥
Yeee (3rd Internal Standard) 0.1771932848 || 0-z0 (03’7"\‘ O'lawb33“' 24-ls 24 -
3 (1st Internal Standard)
(2nd Internal Standard)
(3rd Internal Standard)
4 (1st Internal Standard)
(2nd Internal Standard)
L————udInternal Standard) _

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

recalculated results.

CONCLC.185



\oc# 298774 ] VALIDATION FINDINGS WORKSHEET Page. ” of 7
Surrogate Results Verification Reviewer:  FT

2nd reviewer:
METHOD: GC/MS VOA (EPA Method 524.2) f

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found

SS = Surrogate Spiked
Sample ID:

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 19 10. 10 112 / IO} o
Bromofiuorobenzene 10 9. ) ‘7&3 ‘7&—3 1
1,2-Dichlorobenzene-d4 10 0.0 190 ]e0 .I/
Dibromoflucromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked ) Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene

1,2-Dichlorobenzene-d4

Dibromofluoromethane

Sample ID:
' Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromoﬁuorobenzene

1,2-Dichlorobenzene-d4

Dibromofluoromethane

SURRCALC.185



Page:_ Zof /
Reviewer: FT

2nd Reviewer: <

VALIDATION FINDINGS WORKSHEET

304794 /
Laboratory Control Sample Results Verification

LDC #:

METHOD: GC/MS VOA (EPA Method 524.2)

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

Where: SSC = Spiked sample concentration
SA = Spike added

% Recovery = 100 * SSC/SA

RPD =11.CSC - LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration

Lcsip:_ BWJIE8)- L&
Spike Spiked Sample 1CS 1.¢sh Lcsi esh
Adde Concentration '
Compound ( oy L) (14 7 1/ Percent Recovery Percent Recovery RPD
k ) ” LCS \ LCSD LCS ’ LCSD Reported Recalc. Reported Recalc. Reported Recalculated
1,1-Dichloroethene >X.0 NA 25470 | v A 102 0L
Trichloroethene R /192 102
Benzene 2¢. S0 /0L job
Toluene 2¢. %/0 /0% 107
Chlorobenzene / J 2¢. 40 ! /0 2 j0% oA

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

LCSCLC.185



LDC#__ 298 994 )

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

Page: /of /
Reviewer: FT

2nd reviewer: g

Were all reported results recalculated and verified for all level IV samples?

METTHOD: GC/MS VOA (EPA Method 524.2)
N/A
Y/N NA

Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (AJ(.XDF) Example:
(A)RRF)(V,)(%S) / <

A, = Area of the characteristic ion (EICP) for the Sample 1.D. #1U , ;

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

internal standard O
Iy = Amount of internal standard added in nanograms Conc. =( / YS/5 ) ( / ) ( )

(ng) ' 37(«;),)7( ) (0_703l§(/7 )( )
RRF =  Relative response factor of the calibration standard.
V, = Volume or weight of sample pruged in milliliters (ml) =

ram .

or.g. s (g) 0. <7, " /L
Df = Dilution factor.
%S = Percent solids, applicable to soils and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) { ) Qualification

RECALC.185



LDC Reporti# 30879A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: October 23, 2013

LDC Report Date: December 10, 2013

Matrix: Water

Parameters: Total Recoverable Chromium
Validation Level: EPA Level Il & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23134
- Sample Identification

EB-3-10-23-13
MW-23-5
MW-23-4
MW-23-3
MW-23-2
MW-23-1
MW-14-5
MW-14-4
MW-14-3**
MW-14-2
DUPE-2-4Q13
MW-23-3MS
MW-23-3MSD
MW-23-3DUP
MW-14-1

**Indicates sample underwent EPA Level IV review

V:\LOGIN\BATTELLE\JPL\30879A4_B34.DOC 1



Introduction
This data review covers 15 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level Il review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level 1] criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30879A4_B34.DOC 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No total recoverable chromium
was found in the initial, continuing and preparation blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis was not required by the method.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)
All internal standard percent recoveries (%R) were within QC limits for samples on

which an EPA Level IV review was performed. Raw data were not evaluated for the
samples reviewed by EPA Level i criteria.

VALOGIN\BATTELLEWPL\30879A4_B34.DOC



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

Xl. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level Il criteria.

XII. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples DUPE-2-4Q13 and MW-14-1 were identified as field duplicates. No total
recoverable chromium was detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte DUPE-2-4Q13 MW-14-1 RPD

Chromium 1.0 0.76 27

XV. Field Blanks

Sample EB-3-10-23-13 was identified as an equipment blank. No total recoverable
chromium was found.

VALOGIN\BATTELLEWPL\30879A4_B34.DOC 4



NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23134

No Sample Data Qualified in this SDG
NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG

13-23134
No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30879A4_B34.DOC



LDC #:___30879A4 VALIDATION COMPLETENESS WORKSHEET Date: [7-3-13

SDG#__13-23134 Level lilnv Page:_{ of |

Laboratory: BC Laboratories, Inc. Reviewer._ M &
2nd Reviewer:;

METHOD: Total Recoverable Chromium (EPA Method 200.8)

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

hot veviewel €a« level 1t
not utilized
Vo + p&rﬁarm&ﬁ(

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

X). | ICP Serial Dilution

Xil. | Sample Result Verification Not reviewed for Level lIl validation.

Validation Area Comments
I, Technical holding times A Sampling dates: / O -7 3 -] 3
1. | icPms Thne A
M. Calibration'__’ A
IV. | Blanks »' A
V. | ICP Interference Check Sample (ICS) Analysis F\) ot "@Z,“ s @ﬂ(
VI. | Matrix Spike Analysis A M3 / MSD
VIi. | Duplicate Sample Analysis A DUP
Vili. | Laboratory Control Samples (LCS) A LCS
A
N
N
A
A

Xlil. | Overall Assessment of Data
XIV. | Field Duplicates Sw VD=l +15
XV_| Field Blanks ND | EB=)
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:* Indicates sample underwent Level IV validation
qll wWareéer
1 ‘ EB-3-10-23-13 11 |DUPE-2-4Q13 21 31
2 [ MW-23-5 12 |MW-23-3MS 22 32
3 ‘ MW-23-4 13 |MW-23-3MSD 23 33
4 MW-23-3 14 |MW-23-3DUP 24 34
5 | Mw-232 15 |MW-14-| 25 35
6 MW-23-1 16 26 36
7 MW-14-5 17 27 37
8 MW-14-4 18 28 38
9 | Mw-143~ 19 20! | PBWI 39
10 _| Mw-14-2 20 30%] PBW) 40
Notes:

30879A4W.wpd



oc#_ 29087AY VALIDATION FINDINGS CHECKLIST Page:_| of &

Reviewer; M\
2nd Reviewer:

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

Validation Area Yes | No | NA Findings/Comments

I. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

Il. ICP/MS Tune

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

NS KN

Were %RSD of isotopes in the tuning solution <56%?

{ll. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

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

NERNANAN

Were all initial calibration correlation coefficients > 0_.995?

IV. Blanks

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

N

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet.

V. ICP Interference Check Sample

Were ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?

VI. Matrix spike/Matrix spike duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an assoclated MS/MSD or \/
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

N

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for /
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

VI, Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an L.CS analyzed per extraction batch?

ANAN

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC limits for water samples and laboratory established QC
limits for soils?

MET-SW_2010.wpd version 1.0



loc#_ 2087 9AH VALIDATION FINDINGS CHECKLIST Page:_dof &
Reviewer,_ M
2nd Reviewer:

Validation Area Yes| No [ NA Findings/Comments

VIll. Furnace Atomic Absorption QC

If MSA was performed, was the correlation coefficients > 0.9957 \ /
11 Do all applicable analysies have duplicate injections? (Level IV only) Wz

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%7? (Leve! 1V only)

NS

Were analytical spike recoveries within the 85-115% QC limits?
IX. ICP Serial Dilution

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL ‘/
(ICP)/>100X the MDL(ICP/MS)?

Were all percent differences (%Ds) < 10%? \/
Was there evidence of negative interference? If yes, professional judgement wiil be \/

used to qualify the data.
X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) \/
of the intensity of the internal standard in the associated initial calibration?

if the %Rs were outside the criteria, was a reanalysis performed?

XI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Xll. Sample Result Verification

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

Xlll. Overall assessment of data

Overall assessment of data was found to be acceptable. v

X1V. Field duplicates

Field duplicate pairs were identified in this SDG.

SN

Target analytes were detected in the field duplicates.

XV. Field blanks

Field blanks were identified in this SDG. v

Target analytes were detected in the field blanks.

MET-SW_2010.wpd version 1.0



LDC#:_30879A4

METHOD: Metals (EPA Method 6010B/7000)

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page:_| of | _

Reviewer:
2nd Reviewer:

RE

N NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?
Concentration (ug/L)
RPD
Analyte 11 15
Chromium 1.0 0.76 27

V:\FIELD DUPLICATES\FD_inorganic\30879A4.WPD



oc# 2987 IAH VALIDATION FINDINGS WORKSHEET

Initial and Continuing Calibration Calculation Verification

Page:_| of |
Reviewer. MG
2nd Reviewer:

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

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

%R = Found_x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration (in ug/L) of each analyte in the ICV or CCV source
Recalculated Reparted..... |
Acceptable
Standard D Type of Analysis Element Found {ug/L) True (ug/L) %R %R (YIN)
ICP (Initiaf calibration)
test ICP/MS (Initial calibration)
nitial calibration —
eV Cv 5(.792 50.000 104 104 Y
CVAA (Initial calibration)
ICP (Continuing calibration)
ote3 ICP/MS (C lib
CP/MS (Continuing calibration) L
CCVF Cv H1.997 H40.000 {03 [03 \
CVAA (Continuing calibration)
GFAA (Initial calibration)
GFAA (Continuing calibation)

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

CALCLC.4SW



Lpc# 20979AY VALIDATION FINDINGS WORKSHEET Page:_{ of | _
Level IV Recalculation Worksheet Reviewer, MG
2nd Reviewer L"\—

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

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

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

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

RPD = [S-D|  x 100 Where, S = Original sample concentration
(S+Dy/2 D = Duplicate sample concentration

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

%D = ||-SDR| x 100 Where, | = Initial Sample Result (mg/L)
| SDR = Serial Dilution Resuit (mg/L) (Instrument Reading x 5)
Recalculated Renorted
Found/S/1 True / D/ SDR (units) Acceptable
Sample ID Type of Analysis Element (units) %R [ RPD / %D %R / RPD / %D (Y/N)
J— ICP interference check — _ — — - —_—
72320
L | |
LCS aboratory control sample Cr q 1. 63 (ﬂ? /L_) HO. 000 (ﬂj /L) [O3 103 Y
2336 Matrix spike {SSR-SR) (,u / (,u /
V2 Cwv 29.1612 3 (_) Ho0.000 ﬁ L ?79 q7q
9396 /9529 . L
Duplicat
g wpicle coe | 2689 @31 o7 Eal) o4 . o4
—_ ICP serial dilution —_ — —_ — — —_

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

TOTCLC.4SW



Loc# 3082 T9AU VALIDATION FINDINGS WORKSHEET Page:__| of_|
Sample Calculation Verification Reviewer. M G-
2nd reviewer: \Q _

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

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

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

Are all detection limits below the CRDL?

Detected analyte results for leVCl [V _Sample = N.D, ‘wers-recalculated-and-verified-using-the-follewing
eguation:

Concentration = RD)FV)(Dil Recalculation:
(In. Vol.)

RD = Raw data concentration
FV = Final volume (ml)
In. Vol. = Initial volume (ml) or weight (G)
Dil = Dilution factor

Reported Calculated

Concentration Concentration Acceptable
# Sample ID Analyte { ) { ) (YIN)
Note:

RECALC.4SW



LDC Report# 30879A6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 23, 2013
LDC Report Date: December 10, 2013
Matrix: Water

Parameters: Wet Chemistry
Validation Level: EPA Level Il & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23134
Sample Identification

EB-3-10-23-13 MW-14-1
MW-23-5

MW-23-4

MW-23-3

MW-23-2

MW-23-1

MW-14-5

MW-14-4
MW-14-3**
MW-14-2
DUPE-2-4Q13
EB-3-10-23-13MS
EB-3-10-23-13MSD
EB-3-10-23-13DUP
MW-14-1MS
MW-14-1MSD
MW-14-1DUP
DUPE-2-4Q13MS
DUPE-2-4Q13MSD
DUPE-2-4Q13DUP

**Indicates sample underwent EPA Level IV review

1

VALOGIN\BATTELLEWPL\30879A6_B34.DOC



Introduction
This data review covers 21 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 314.0 for Perchlorate and
EPA SW 846 Method 7196 for Hexavalent Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level 1l criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30879A6_B34.DOC 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

V. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level Il criteria.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\BATTELLEWPL\30879A6_B34.DOC 3



X. Field Duplicates

Samples DUPE-2-4Q13 and MW-14-1 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte DUPE-2-4Q13 MW-14-1 RPD

Perchlorate 37 4.0 8

XI. Field Blanks

Sample EB-3-10-23-13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLEWPL\30879A6_B34.DOC 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23134

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23134

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPLY30879A6_B34.DOC



LDC #:__30879A6 VALIDATION COMPLETENESS WORKSHEET Date:{2 -3-13

SDG #:__13-23134 Level HI/IV Page:_{ of |
Laboratory: BC Laboratories, Inc. Reviewer._ M G
2nd Reviewer:

METHOD: Hexavalent Chromium (EPA SW846 Method 7196). Perchlorate (EPA Method 314.0)

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

Validation Area Comments
Sampling dates: 10 - 9 3" | 3

I. | Technical holding times

1l Initial calibration

£
lll. | Calibration verification

IV | Blanks

V| Matrix Spike/Matrix Spike Duplicates Mg / MSD

vl. | Duplicates’ DUP  #17 Cloy OK by diflerence
VII. | Laboratory control samples LC S

VIII. | Sample result verification Not reviewed for Level Il validation.

PRGNS

IX. | Overall aséessment of data

X. | Field duplicates SW | D= (] +3l
LI Fiete ok ND | ER= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
all  wWater
1 EB-3-10-23-13 112 DUPE-2-4Q13 21 2 Mw-iy - | 31
2 MW-23-5 ; 12 |EB-3-10-23-13MS 22 32
3 MW-23-4 13 |EB-3-10-23-13MSD 23 33
4 MW-23-3 14 |EB-3-10-23-13DUP 24 34
5 MW-23-2 ' 152 MW-14-1MS 25 35
6 MW-23-1 162 MW-14-1MSD 26 36
7 MW-14-5 172 MW-14-1DUP 27 37
8 MW-14-4 18 ? DUPE-2-4Q13MS 28 38
9 MW-14-3** 192 DUPE-2-4Q13MSD 29 39 ! PBW !
10 | MW-14-2 20j DUPE-2-4Q13DUP 30 409 P‘?)V‘/Q
Notes:

30879A6W.wpd



oc#_ 20879A06 VALIDATION FINDINGS CHECKLIST Page;_lof &
Reviewer:

_MG
2nd Reviewer.__ A\

Method:Inorganics (EPA Method See €overy

Validation Area Yes | No | NA Findings/Comments

I. Technical holding times

All technicat holding times were met.

NN

Cooler temperature criteria was met.

. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.995?

SUNINK

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were titrant checks performed as required? (Level IV only)

US

Were balance checks performed as required? (Level iV only)

Ill. Blanks

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

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

IV. Matrix spike/Matrix spike duplicates and Duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or J
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil) \/
was used for samples that were < 5X the CRDL, inciuding when only one of the
duplicate sample values were < 5X the CRDL.

V. Laboratory control samples

Was an LCS anayized for this SDG? ‘/
Was an LCS analyzed per extraction batch? v
Were the LCS percent recoveries (%R) and relative percent difference (RPD) ‘/

within the 80-120% (85-115% for Method 300.0) QC limits?

VI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

WETC-EPA_2010.wpd version 1.0



Loc#__ 2987IAG

%

VALIDATION FINDINGS CHECKLIST

Page: __5_20f &

Reviewer:
2nd Reviewer:

i

Validation Area

Yes

No

NA

Findings/Comments

Vil. Sample Result Verification

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

Were detection limits <RL?

NS

VIll. Overall assessment of data

Overall assessment of data was found to be acceptable.

IX. Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

X. Field blanks

Field blanks were identified in this SDG.

NS

Target analytes were detected in the field blanks.

WETC-EPA_2010.wpd version 1.0



LDC # 208 79AL VALIDATION FINDINGS WORKSHEET Page:_! of |
Sample Specific Analysis Reference Reviewer: '

2nd reviewer:_%

Al circled methods are applicable to each sample.

| Sample ID| __Matrix Parameter

(>, 21] W pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOCCR¥ICIO,

O 19 1Y pH TDS ClI F NO, NO, SO, PO, ALK CN° NH, TKN TOC@@
5217 pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOG CR® (CIO,)

Voigan| ¢ pH TDS Cl F NO, NO, SO, PO, ALK CN" NH. TKN TOC(CRD CIO,

NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO. NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® ClO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO NgO=2 S0, PO, ALK CN- NH. TKN TOC CR% CIO

pH TDS CI
pH TDS CI
pH TDS Cl
pH TDS CI
pH TDS CI
pH TDS CI
pH TDS Cl
pH TDS CI
pH TDS CI
pH TDS CI
pH TDS CI
pH TDS Cl
pH TDS Ci
pH TDS Cl
pH TDS Cl
pH TDS CI
pH TDS CI
pH TDS Cl
pH TDS CI
pH TDS CI
pH TDS CI
pH TDS Cl
pH TDS Cl
pH TDS CI
pH TDS CI

m |m 4™ |m m M« m M mmmmmmimimmimmmiaimmmimomoim o m o m

Comments:

METHODS.6



LDC# 30879A6 VALIDATION FINDINGS WORKSHEET

Inorganics: Method__ See Cover

Field Duplicates

Page:_lof [
Reviewer:

MG
2nd Reviewer: [

Concentration (ug/L)

Analyte

1

21

RPD

Perchlorate

3.7

4.0

V:\FIELD DUPLICATES\FD_inorganic\30879A6. WPD



Loc#_208T2AL VALIDATION FINDINGS WORKSHEET Page_| of |
Initial and Continuing Calibration Calculation Verification Reviewer:. M G-

2nd Reviewer: |, ~_——

See ¢C ovéevr

METHOD: Inorganics, Method

The correlation coefficient (r) for the calibration of €10y was recalculated. Calibration date: -5-13

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

%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reported
Cone Aveq Acceptable
Type of Analysis Analyte Standard 1D Found (units) True (units) ror %R ror %R (YIN)
Initial calibration Blank -~ -
Standard 1 2.4 ('“ﬁ/l_ 0.003|
Standard 2 4.0 ( ) O0.0043
Standard 3 6.0 ( ) 0.0070 ]
Voe_
Cloy Standard 4 (0.9 ( ) o.0n7 r?:0.9975 14 =0.997986 \(
Standard 5 J0.0 (¥ ) 0.0218
Standard 6 - -
Standard 7 ~ -
Callibration verification 9323
ibration verifi
wm m
Cv VI feva | 0-0502 9ty 0.050 (3/) 10O 100
Calibration verification o3 (,u / L) ”
C 1Oy ceve | 10733 Y 10,000 ( 1) (O 107 v
Calibration verification

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

CALCLC.6




Loc#_2087TIAG

VALIDATION FINDINGS WORKSHEET Page:_tof |
Level IV Recalculation Worksheet Reviewer;. M &
2nd Reviewer: _| ~—_

METHOD: Inorganics, Method See cover

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:
%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
True Found = SSR (spiked sample result) - SR (sample result).
True = concentration of each analyte in the source.

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

RPD=]S-D| x100 Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
Found /S True/D Acceptable
Sample ID Type of Analysis Element {units) {units) %R / RPD %R [ RPD (Y/N)
217 Laboratory control sample
LCs Cevl |0.0489 ("§/) 0.050 C"§hY 97. 8 27. 8 Y
1369 Matrix spike sampie (SSR-SR)
3
(2 ClOy 0. 8373 (“3/,_) (0.101 (’“3/:_, |Oo7 (07
731 / 317 Duplicate sample
» Co v ND (rel) NS (""3/..)’ o -~ J

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

TOTCLC.6



Lbc#_398TAG VALIDATION FINDINGS WORKSHEET Page._| of |

Sample Calculation Verification Reviewer. M
2nd reviewer.___

METHOD: Inorganics, Method __Sée Covewr

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N/A Have results been reported and calculated correctly?
N N/A Are results within the calibrated range of the instruments?
(ON N/A Are all detection limits below the CRQL?

Compound (analyte) results for H 9‘ Clog4 reported with a positive detect were
recalculated and verified using the following equation:

Concentration = Recalculation:

y= e b 0.00¢ = O.oo(;()()—(-o.ocmo

wherre
m=z 0.0011
b = 0.00Q 5.454 ”3/(, = X
Ail= I1x
Reported Calculated
Concentration Concentration Acceptable

# Sample ID Analyte Mg/ (9 /L) (YIN)

l i Cloy 5.7 5.5 %

Note: method  T19¢ ;s N.D,

RECALC.6



Project/Site Name:
Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

NASA JPL

October 24, 2013
December 11, 2013
Water

Volatiles

EPA Level lll & IV

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23218

Sample Identification

TB-4-10/24/13
EB-4-10/24/13
MW-22-5
MW-22-4**
MW-22-3
MW-22-2
MW-22-1
MW-24-5
MwW-24-4
MW-24-3
MW-24-2**
MW-24-1
MW-26-2
MW-26-1
DUPE-3-4Q13
MW-24-2MS
MW-24-2MSD

**Indicates sample underwent EPA Level IV review

VLOGIN\BATTELLEWPL\30879B1_B34.D0C
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LDC Report# 30879B1

Laboratory Data Consultants, Inc.
Data Validation Report



Introduction

This data review covers 17 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by EPA Level |l criteria since this review
is based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

UJ Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30879B1_B34.DOC



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

ll. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lil. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for alI
compounds with the following exceptions:

Associated
Date Compound %RSD Samples Flag AorP
10/117/13 Pentachloroethane 29.54078 All samples in SDG J (all detects) P
13-23218 UJ (all non-detects)

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

VALOGIN\BATTELLEVWPL\30879B1_B34.DOC



Date

Compound

%D

Associated
Samples

Flag

AorP

10/28/13

tert-Butyl alcohol

trans-1,4-Dichloro-2-butene

Pentachloroethane

30.3

TB-4-10/24/13
. EB-4-10/24/13
249 MwW-22-5
MW-22-3
MwW-22-2
MW-22-1
MW-24-5
MW-24-4
MW-24-3
MW-24-2**

MW-24-1
MW-26-2
MW-26-1
DUPE-3-4Q13
MW-24-2MS
MW-24-2MSD
BWJ2115

J (all detects)
UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/17/13 Pentachloroethane 80.5 All samples in SDG J (all detects) P
13-23218 UJ (all non-detects)
V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants

were found in the method blanks.

VI. Surrogate Spikes

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

Sample Surrogate %R (Limits) Compound Flag AorP
MW-22-3 Bromofluorobenzene 72.3 (80-120) All TCL. compounds J (all detects) P
UJ (all non-detects)
MW-24-1 Bromofluorobenzene 79.5 (80-120) All TCL compounds J (all detects) P
UJ (all non-detects)
1314511-CCB2 Bromofluorobenzene 69.70 (80-120) All TCL compounds J (all detects) P
UJ (all non-detects)

VALOGIN\BATTELLEWPL\30879B1_B34.DOC



VII. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD)
were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIl. Compound Quantitation

All compound quantitations were within validation criteria for samples on which an EPA
Level IV review was performed. Raw data were not evaluated for the samples reviewed
by EPA Level Ill criteria.

XIill. Tentatively ldentified Compounds (TICs)

All tentatively identified compounds were within validation criteria for samples on which
an EPA Level |V review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIV. System Performance

The system performance was acceptable for samples on which an EPA Level 1V review
was performed. Raw data were not evaluated for the samples reviewed by EPA Level llI
criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
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XVLI. Field Duplicates

Samples MW-26-1 and DUPE-3-4Q13 were identified as field duplicates. No volatiles
were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound MW-26-1 DUPE-3-4Q13 RPD
Chloroform 0.27 0.30 11
Tetrachloroethene 0.40 0.46 14
Trichloroethene 0.35 0.42 18

XVII. Field Blanks

Sample TB-4-10/24/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-4-10/24/13 was identified as an equipment blank. No volatile contaminants
were found.
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NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23218

SDG

Sample

Compound

Flag

AorP

Reason

13-23218

TB-4-10/24/13
EB-4-10/24/13
MW-22-5
MW-22-4**
MW-22-3
MWwW-22-2
MW-22-1
MW-24-5
MW-24-4
MW-24-3
MW-24-2**
MW-24-1
MW-26-2
MW-26-1
DUPE-3-4Q13

Pentachloroethane

J (all detects)
UJ (all non-detects)

Initial calibration (%RSD)

13-23218

TB-4-10/24/13
EB-4-10/24/13
MW.22-5
Mw-22-3
MW-22-2
MW-22-1
MW-24-5
MW-24-4
MwW-24-3
MW-24-2**
MW-24-1
MW-26-2
MW-26-1
DUPE-3-4Q13

tert-Butyl alcohol
trans-1,4-Dichloro-2-butene
Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(%D)

13-23218

TB-4-10/24/13
EB-4-10/24/13
MW-22-5
MWwW-22-4**
MwW-22-3
Mw-22-2
MwW-22-1
MW-24-5
MWwW.24-4
MW-24-3
MW.24.2**
MWwW-24-1
MW-26-2
MW-26-1
DUPE-3-4Q13

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(ICV %D)

13-23218

MW-22-3
MWwW-24-1

All TCL compounds

J (all detects)
UJ (all non-detects)

Surrogate spikes (%R)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23218

VALOGIN\BATTELLEWPL\3087981_B34.DOC
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LDC #.__ 30879B1 VALIDATION COMPLETENESS WORKSHEET Date:_/ Q“/ ’7‘//}
SDG #:__13-23218 Level Hlinv Page:_/of _/

Laboratory:_ BC Laboratories, Inc. Reviewer:
2nd Reviewer:

METHOD: GC/MS Volatiles (EPA Method 524.2)

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

Validation Area _Comments
.| Technical holding times A Sampling dates: 10 )'Z Y l )
IR GC/MS Instrument performance check é ’
.| Initial calibration swW/ h By = 20 ,( >
IV. | Continuing calibration/ICV S VN / cN A HU
V. | Blanks A
VI. | Surrogate spikes S
Vi, | Matrix spike/Matrix spike duplicates A
VIII. | Laboratory control samples A [P
IX. | Regional Quality Assurance and Quality Control N
X. | Internal standards AN
Xl. | Target compound identification A Not reviewed for Level Ill validation.
Xll. | Compound quantitation/RL/LOQ/LODs A Not reviewed for Level |ll validation.
XIil. | Tentatively identified compounds (TICs) A Not reviewed for Level lil validation.
XIV. | System performance A Not reviewed for Level IIf validation.
XV. | Overall assessment of data A
XVI. | Field duplicates S D = o 1 g
XVI. | Field blanks O ™ =\ EL = 2~
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level 1V validation
A
11| TB4-10124113 11 [Mw-24-2+ 211 pwW 21t 31
2 | EB-4-104113 12 [Mw-24-1 2U\21451-CeBL |3
3 ! MW-22-5 13 |[MW-26-2 23 33
4 2| Mw-22-4* 14 |Mw-26-1 ) 24 34
5 1 | w223 15 |DUPE-3-4Q13 P 25 35
6 ' MW-22-2 16 |[MW-24-2MS 26 36
7 ! MW-22-1 17 |MW-24-2MSD 27 37
8 ! MW-24-5 18 28 38
9 | | Mw-24-4 19 29 39
10 | Mw-24-3 20 30 40

30879B1W.wpd



LDc# 79 ¥ 199 \ VALIDATION FINDINGS CHECKLIST Page: 1. of;g
Reviewer:_ FT

2nd Reviewer:.___4

Method: Volatiles (EPA Method 524.2)

Validation Area

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

ere
T

/
'l
all samples analyzed within the 12 hour clock criteria? ‘/ yJ
N i = S 3 e ¥ 3 5

%

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

Were all percent relative standard deviations (%RSD) < 20%7? I

Was a continuing calibration standard analyzed at least once every 12 hours for A
each instrument? 7

£
b

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

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

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

Were all surrogate %R within QC limits? -

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

o

Was a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for this SDG? /

Were the MS/MSD percent recoveries (%R) and the relative percent differences P
RPD — ooy —

Was an LLCS analyzed for this SDG?

7
Was an LCS analyzed per analytical batch? -

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

Level IV checklist_524.2.wpd version 1.0



LDC#__ 59¥14 D \ VALIDATION FINDINGS CHECKLIST

Page: 2 of 2
Reviewer:  FT

2nd Reviewer:; 9

Findings/Comments

FeT

Were performance evaluation (PE) samples performed?

Were the performance evalu

n the acceptance limits?
% ——— L 4

Were internal standard area counts within +/-40% from the associated calibration
standard?

AN

Were retention times within - 30% of the last continuing calibration or +/- 50% of
the initial calibration?
. T

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

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

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

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

e

evaluated in sample spectrum?

Were the major ions (> 25 percent relative intensity) in the reference spectrum

Were relative intensities of the major ions within + 20% between the sample and
the reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?

S

System performance was found to be acceptable.

e T

Overall assessment of data was found to be acceptable.

T SRRy N

Field duplicate pairs were identified in this SDG.

Target compounds were detected in the field duplicates.

7 T

5

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

Level IV checklist_524.2.wpd version 1.0



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

0O0. 2,2-Dichloropropane

Ill. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJJ. 1,2-Dichlorobenzene

DDDD. iIsopropyl alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachiorobutadiene

FFFF. Acrolein

E. Methylene chloride

Y. 4-Methyl-2-pentanone

S8S. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA. Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

000. 1,3,5-Trichlorobenzene

11Il. Isobuty! alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. Isopropylbenzene

PPP. trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

1. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQQ. cis-1,2-Dichioroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SS8S. o-Xylene

MMMM. Benzy! chloride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafluoroethane

0000.1,1-Difluoroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

prep. fen fachlore e thape

0. Carbon tetrachloride

I1. 2-Chloroethylvinyl ether

CCC. tert-Butylbenzene

WWW. Ethanol

P. Bromodichloromethane

JJ. Dichlorodifluoromethane

DDD. 1,2,4-Trimethylbenzene

XXX. Di-isopropyl ether

acaa. Methy | Methorylate

RRRR. qlrom,, by LY-0i chlom -

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol SSSS. 2- B""""""‘L—
R. cis-~1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZ7. tert-Butyl alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA. Ethyl tert-butyl ether UUUU.
T. Dibromochioromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amy! methy! ether VVVV.

COMPNDL_VOA.wpd




LDC#_ 30¥ 7985 ] VALIDATION FINDINGS WORKSHEET

Page: _{ of _{
Initial Calibration Reviewer.  FT
2nd Reviewer.__ o
METHOD: GC/MS VOA (EPA Method 524.2)

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

Plgase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
%Y% N/A
Y, N/A Were all percent relative standard deviations (%RSD) < 20% ?

Finding %RSD
# Date Standard ID Compound (Limit: <20.0%) Associated Samples Qualifications
Oh7li»] 1AL M5 -Y5 [dads 29.540 1% al Juwd [p

INICAL.185




oc#__ 208798 /

METHOD: GC/MS VOA (EPA Method 524.2)

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

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page: _{ of __Z
Reviewer: FT
2nd Reviewer.___ &

N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Y (N/N/A Were all percent differences (%D) < 30% ?
Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications
)17} eV, MS-Y5 peep W S aud Aw |
w1 L2l —cov2 z 22 395 owWizus, w5 [ J[wy Jp
RERR % S 77
(hdd 249 J

CONCAL.185



LDC #__ 308798/ VALIDATION FINDINGS WORKSHEET Page:_/of 7

Surrogate Spikes Reviewer.__ FT
2nd Reviewer:
METHOD: GC/MS VOA (EPA Method 524.2) -
Pleage see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
Were all surrogate %R within QC limits?
If the percent recovery (%R) was out of QC limits, was a reanalysis performed to confirm samples with %R out of outside of criteria?

L ab ID/Reference Qurrnﬂ %Recavery (1 imits) M Qualifications
5 6F® -3 (%0-12.0) \\)V\_\“O
)
)
)
12 v 19.5 ) L

\ WS\~ Cew 2 ) 59 .10

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

I~ I~~~ I~~~ -1t~} -~t-~ K~~~ ~}~-t-~ I~ |~

(BFB) = Bromofluorobenzene
(DCB) = 1,2-Dichlorobenzene-d4
(TOL) = Toluene-d8

(DFM) = Dibromofluoromethane

SUR.185



LDC#:_ 2087198 /

Field Duplicates

(EPA SW 846 Method 524.2)

VALIDATION FINDINGS WORKSHEET

THOD: GC/MS VOA
Y /N NA Were field duplicate pairs identified in this SDG?
Y/N NA Were target analytes detected in the field duplicate pairs?

Page:
Reviewer:
2nd Reviewer:

Concentration (ug/L)

Compound 14 15 RPD
K 0.27 0.30 11
AA 0.40 0.46 14
S 0.35 0.42 18

VAFIELD DUPLICATES\templates\30879B1.wpd
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LoC#: _ 2C¥798) VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

METHOD: GCMS 5242

Page: /of /

Reviewer: FT

2nd Reviewer: fod

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

RRF = (Ax)(Cis)/(Ais)(Cx) Where:
average RRF = sum of the RRFs/number of standards
%RSD =100 * (S/X)

Ax = Area of compound
Cx = Concentration of compound

S = Standard deviation of the RRFs

X = Mean of the RRFs
Ais = Area of associated internal standard

Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 160/40/8 std) (RRF 160/40/8 std) (Initial) (Initial)
ICAL 10/17/2013 |F (1S 1) 0.0252902 0.0252902 0.0247595 0.0247595 3.379941 3.379941
MS-V5 QQQQ (IS 2) 0.0692452 0.0692452 0.0665553 0.0665553 5.630492 5.630492
PPPP (1S 3) 0.1220467 0.1220467 0.1793848 0.1793848 29.54078 29.54078




/of s

Page: 7Zof 7
Reviewer: FT

2nd Reviewer: <<

LDC#:_ 30¥ 77 AS/ VALIDATION FINDINGS WORKSHEET

Initial Calibration Calculation Verification

METHOD: GCMS  524.2

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations:
RRF = (Ax)(Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards
%RSD = 100 * (S/X)

Where: Ax = Area of compound

Cx = Concentration of compound

S = Standard deviation of the RRFs

X = Mean of the RRFs

Ais = Area of associated internal standard

Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 10/17/2013 {C (Is 1) 0.446210 0.446210 0.4403805 0.4403805 5.759154 5.759154
MS-V5 S (1S 2) 0.353115 0.353115 0.3462535 0.3462535 7.483333 7.483333
EE (1S 3) 1.854653 1.854653 1.8783910 1.8783910 13.16845 13.16845




oc#__ 305772/ VALIDATION FINDINGS WORKSHEET Page._ 4f ./
Continuing Calibration Results Verification Reviewer.__ FT

2nd Reviewer:_%

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF
RRF = (A)C)M(A)C) RRF = continuing calibration RRF
A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, C,, = Concentration of internal standard
L—Reparted | Recalculated Reparted Recalculated |
Calibration Average RRF RRF RRF %D %D
# Standard ID Date Compound (Reference internal Standard) (initial) (CC) (CC)
1 [V 314s)1)y \0)15) > | L (1st Internal Standard) 0.9Y42p05 |[[O. 44 L37L] |0 '—}'—\L,'{&' 14‘ \"‘
Cen'\ S (2nd internal Standard) . 242525 |0.3597B o\ o e all 59"\ -2 Lﬁ'
EE (3rd Internal Standard) 1.€71830 || L10og248 [1-195824% A2 A2
2 {1314 s \0 , w ‘\-’3 F (1st Internal Standard) 0-021595 0.0273 Yol 0. O 5K 3‘; 35
eN 2 Q8.8  (2nd Internal Standard) V-OL,S5E3 0.0 L1g\429 |0 o114 | “' | '-‘
4941 (3rd Internal Standard) p.1193%u8 0. brso2 8] [0.6259128 7] 249 249
3 \7)}""5\\ VO/% \\b L (1st Internal Standard) 0-14940444 | v.4520449 "t -2 y-2
e S % (2nd Internal Standard) 0.54 711243 | 0. 347734> 0 .4 Ov"!’
EE_ (ard Internal Standard) \V o252, || 19289 A > °| - %
4 s {1st Internal Standard) y.022492 [, | 0.0224949), 9. / o’ . ‘
&B&RK  (2nd Internal Standard) 0.0l 122555 6.06L12265S 1.0 -0
LOPPP  cuimterna stangany | Y Jo.2155L8% | 2 2ISSLTH 202 20.)

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.

CONCLC.1S85



LDC#__ 30298 ) VALIDATION FINDINGS WORKSHEET Page: _L of __/_
Surrogate Results Verification Reviewer: Fi

2nd reviewer
METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
S8 = Surrogate Spiked
Sample ID: Z Z
{ Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 /0. 0 ]0.6b O 1ol /0/ O
Bromofluorobenzene ] ¢9 ) 9’? > 8’7 |
1,2-Dichlorobenzene-d4 \L -1 4 a7 ‘/ 9 7 &/ l/
Dibromoflucromethane
Sample ID:
| Surrogate Surrogate Percent Percent Percent
Spiked ] Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane
Sampile ID:
| Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromoﬂuorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane

SURRCALC.185



LDC #: 363’775/ VALIDATION FINDINGS WORKSHEET Page:__/of___/_
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT

2nd Reviewer: 4

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration SC = Sample concentration
SA = Spike added
RPD = MSC - MSC | * 2/(MSC + MSDC) MSC = Matrix spike concentration MSDC = Matrix spike duplicate concentration
MS/MSD sample: 1 4 )
Spike Sample Spiked Sample L_Matrix Spike rix Spike Duplicate MS/MSD
Added Concentration Concenﬁration
Compound ( \L ) (vnall) ( v«% U Percent Recovery Percent Recovery RPD
9 S
Ms msp_ 1L ... Ms msn Il Reported | Recale || Reported | Recale Il Reported | Recalculated |
Benzene K.0 25 .0 Y)Y 25.4%0 | 2500 102 1o 2 10> 103 \-26 \7’(
Chlorobenzene 2£ .9 00 2.4.4% 104 L0y 9.7 a1 2.9 2 58
1,1-Dichloroethene K. o¥0 2N O 0oU lod A4 ‘\' %4 0.9k 1 0.2
Toluene N 2% J¥0 |25, b0 10y 10 1d% l"l)} 0192 0182
Trichloroethene i O-\o0 2500 | K. || eAd Oﬁ‘l 100 oo L 1) 1)

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported resulis do not agree within 10.0% of the recalculated results.
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LDC #: 04 27 B / VALIDATION FINDINGS WORKSHEET Page:__/of__/_
Laboratory Control Sample Results Verification Reviewer;  FT
2nd Reviewer: —

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
SA = Spike added
RPD =|LCSC - LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration
LCS ID: BWA2Z IS e
Spike Spiked Sample 1CS 1CSh 1 CS/1 CSD
Addi,d Concentration )
Compound ( wa il ( MT\V Percent Recovery Percent Recovery RPD
N [J
| LCS LCSD L.CS LCSD Reported Recalc. Reported Recalc. Reported Recalculated
e
1,1-Dichloroethene L, N D 23L0 | b ac. | as.0
Trichloroethene \ 24 .40 \ 2A.S Q95 L —
Benzene \ 24 o0&V A2 | A3
Toluene \ 2%K.550 w2 |l
Chlorobenzene L \ 2419 U a7 ab.] N P
/’

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

LCSCLC.185




LDC# 20 ¥ 775/ VALIDATION FINDINGS WORKSHEET Page:_{of_z
Sample Calculation Verification Reviewer: FT
2nd reviewer:

?——

METHOD: GC/MS VOA (EPA Method 524.2)
Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (AXI)DF) Example:
(A)RRFYV,)(%S) | / <

A = Area of the characteristic ion (EICP) for the Sample I.D. { , :

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

internal standard
I = Amount of internal standard added in nanograms Conc. = (D006 "/ y( !/ % ) )

(ng) 'bgé/q']'] )(07@3/);(}7 ) )
RRF = Relative response factor of the calibration standard.
V, = Volume or weight of sample pruged in milliliters (ml) =

or grams (g). /
Df = Dilution factor. / | om 7/ L
%S = Percent solids, applicable to soils and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC.1S56



LDC Report# 30879B4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: October 24, 2013

LDC Report Date: December 10, 2013

Matrix: Water

Parameters: Total Recoverable Chromium
Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23218
Sample Identification

EB-4-10/24/13
MW-22-5
MW-22-4**
MW-22-3
MW-22-2
MW-22-1
MW-24-5
MW-24-4
MW-24-3
MW-24-2**
MW-24-1
MW-26-2
MW-26-1
DUPE-3-4Q13
MW-24-2MS
MW-24-2MSD
MW-24-2DUP
MW-24-1MS
MW-24-1MSD
MW-24-1DUP
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Introduction
This data review covers 20 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level Il review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level |l criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30879B4_B34.D0OC 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No total recoverable chromium
was found in the initial, continuing and preparation blanks with the following exceptions:

Method Blank ID

Analyte

Maximum
Concentration

Associated
Samples

PB (prep blank)

Chromium

0.966 ug/L

EB-4-10/24/13

MWwW.-22-5
MwW.22-4**
MwW.-22-3
MW-22-2
MW-22-1
MW-24-5
MW-24-4
MW.-24-3
MW-24-2**

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis of
each analyte. The sample concentrations were either not detected or were significantly
greater (>5X blank contaminants) than the concentrations found in the associated method
blanks with the following exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration
EB-4-10/24/13 Chromium 1.7 ug/lL 1.7U ug/L
MW-22-4** Chromium 2.0ug/t 2.0U ug/L
MW.22-3 Chromium 3.2ug/ll 3.2V ug/L

VALOGIN\BATTELLE\PL\3087984_B34.DOC




Reported Modified Final

Sample Analyte Concentration Concentration
MW-22-2 Chromium 2.4 ug/l 2.4U ug/L
MW-22-1 Chromium 1.0ug/L 1.0U ug/l.
MW-24-5 Chromium 3.1ug/l 3.1U ug/lL
MW-24-2** Chromium 2.3 ug/lk 2.3U ug/lL

V. ICP Interference Check Sample (ICS) Analysis
ICP Interference check sample analysis was not required by the method.
V1. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within

QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIil. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)

All internal standard percent recoveries (%R) were within QC limits for samples on
which an EPA Level IV review was performed. Raw data were not evaluated for the

samples reviewed by EPA Level lll criteria.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

Xl. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

VALOGIN\BATTELLE\JPL\3087984_B34.DOC




XIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA

Level Il criteria.

XIIl. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples MW-26-1 and DUPE-3-4Q13 were identified as field duplicates. No total
recoverable chromium was detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte

MW-26-1

DUPE-3-4Q13

RPD

Chromium

0.50U

7.2

200

XV. Field Blanks

Sample EB-4-10/24/13 was identified as an equipment blank. No total recoverable

chromium was found with the following exceptions:

Blank ID

Analyte

Concentration (ug/L)

EB-4-10/24/13

Chromium

1.7

VALOGIN\BATTELLEWPL\30879B4_B34.DOC




NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23218

No Sample Data Qualified in this SDG

NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG
13-23218

Modified Final
SDG Sample Analyte Concentration AorP
13-23218 | EB-4-10/24/13 Chromium 1.7U ug/L A
13-23218 | MwW-22-4** Chromium 2.0U ug/iL A
13-23218 MW-22-3 Chromium 3.2U ug/L A
13-23218 | MW-22-2 Chromium 2.4U ug/L A
13-23218 | MW-22-1 Chromium 1.0U ug/L A
13-23218 | MW-24-5 Chromium 3.1U ug/L A
13-23218 | MW-24-2* Chromium 2.3U ug/L A

VALOGIN\BATTELLEWPL\30879B4_B34.DOC 6



LDC #:__30879B4 VALIDATION COMPLETENESS WORKSHEET Date: 19 -3-(3

SDG #._ 13-23218 Level llinv Page:_[of |
Laboratory: BC Laboratories, Inc. Reviewer._ MG
2nd Reviewer:

METHOD: Total Recoverable Chromium (EPA Method 200.8)

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

i

. Technical holding times

Validation Area Comments
Sampling dates: /O - 2H4-13

1. ICP/MS Tune

.| Galibration

IV. | Blanks

V. | ICP Interference Check Sample (ICS) Analysis wot vequ,\v 6d

VI. | Matrix Spike Analysis MS / M Sh;

ViI. | Duplicate Sample Analysis DUP #IT ok b y Aifterence
VIII. | Laboratory Control Samples (LCS) LCS’

not veviewed for level 1)
viet utilized
vio t pe,r*(\orwwgt

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

b
XI. | ICP Serial Dilution

Not reviewed for Level Il validation.

XIl. | Sample Résult Verification

?£>>zz>>>>zg>>>

Xlll. | Overall Assessment of Data
XIV. | Field Duplicates D= 13+1Y4
XV_| Field Blanks EB =
Note: A= Acce;;able ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
an___ ANarév
1 EB-4-10/24/13 11 ? MW-24-1 21 31
2 MW-22-5 12 s MW-26-2 22 32
3 MW-22-4** 13 4 MW-26-1 23 33
4 MW-22-3 14 2 DUPE-3-4Q13 24 34
5 MW-22-2 15  [MW-24-2MS 25 35
6 MW-22-1 16 |MW-24-2MSD 26 36
7 MW-24-5 17  |MW-24-2DUP 27 37
8 MW-24-4 18 a MW-24-1MS 28 38
9 MW-24-3 19 Z MW-24-1MSD 29 ’ PBw | 39
10 | MW-24-2** 20 2 MW-24-1DUP 30 ¢ PRwW 2 40
Notes:

30879B4W.wpd



Loc #_ 208754 VALIDATION FINDINGS CHECKLIST Page:_| of 2

Reviewer__M(s
2nd Reviewer.___\~"

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

Validation Area Yes| No | NA Findings/Comments

1. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

il. ICP/MS Tune

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

Were %RSD of isotopes in the tuning solution <5%?

ill. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

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

NSNS NN RIS

Were all initial calibration correlation coefficients > Q.995?

{V. Blanks

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

SN

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

V. ICP Interference Check Sample

Were ICP interference check samples performed daily? \./

Were the AB solution percent recoveries (%R) with the 80-120% QC limits? \/

VI. Matrix spike/Matrix spike duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or \/
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was \/
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

VIl. Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an LCS analvzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC limits for water samples and laboratory established QC
limits for soils?

NOINIS

MET-SW_2010.wpd version 1.0



Loc#__ 2987 903 VALIDATION FINDINGS CHECKLIST Page:_2of 2
Reviewer._M

2nd Reviewer.__\ ~_~

Validation Area Yes| No ; NA Findings/Comments

VI, Furnace Atomic Absorption QC

If MSA was performed, was the correlation coefficients > 0.895?
|1 Do all applicable analysies have duplicate injections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%? {Level IV only)

ANANENIN

Were analytical spike recoveries within the 85-115% QC limits?
IX. ICP Serial Dilution

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL \/
(ICPY>100X the MDL(ICP/MS)?

Were all percent differences (%Ds} < 10%?

NN

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

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /
of the intensity of the internal standard in the associated initial calibration?

if the %Rs were outside the criteria, was a reanalysis performed?
XI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? ‘/

Were the performance evaluation (PE) samples within the acceptance limits? ‘/

Xll. Sample Result Verification

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

XlIll. Overall assessment of data

Overall assessment of data was found to be acceptable. /

X1V. Field duplicates

Field duplicate pairs were identified in this SDG.

NN

Target analytes were detected in the field duplicates.

XV. Field blanks

Field blanks were identified in this SDG.

SN

Target analytes were detected in the field blanks.

MET-SW_2010.wpd version 1.0




LDC #: 3087984 VALIDATION FINDINGS WORKSHEET Page: [ of |

SDG #:__See Cover PB/ICB/CCB QUALIFIED SAMPLES Reviewer_ MG
METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000) Soil preparation factor applied:_ NA 2nd Reviewer:___ [ ~_
Sample Concentration units, unless otherwise noted: ug/L Associated Samples:__1-10
Analyte Maximum || Maximum|| Maximum Action
PB? PB* ICB/CCB?® Limit 1 3 4 5 6 7 10
{mg/Kg) (ug/L) {ug/L)
Cr 0.966 4.83 1.7 2.0 3.2 2.4 1.0 3.1 2.3

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

V:\Mark\Blanks\30879B4.wpd



LDC#:_30879B4

METHOD: Metals (EPA Method 6010B/7000)

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page:. | of |
Reviewer._ M &

2nd Reviewer:

@\l NA Were field duplicate pairs identified in this SDG?
NA Were target analytes detected in the field duplicate pairs?
Concentration (ug/L.)
RPD
Analyte 13 14
Chromium 0.50U 7.2 200

V:AFIELD DUPLICATES\FD_inorganic\30879B4.WPD
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Loc# 2987 1dYH VALIDATION FINDINGS WORKSHEET Page: 1 of |

Field Blanks Reviewer: M &
2nd reviewer:

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

N/A Were field blanks identified in this SDG?
N/A Were target analytes detected in the field blanks?

Sample: l Field Blank / Trip Blank / Rinsate (Gthed £ (circle one)
c tratipfi” A4
_— reenatp 13/
s .7
Sample: Field Blank / Trip Blank / Rinsate / Other (circle one)
Concentration
_Apaiyte Lnits.{ )

FLDBLK2.4SW



Lpc#_ 2287364 VALIDATION FINDINGS WORKSHEET Page:_|_of |
Initial and Continuing Calibration Calculation Verification Reviewer__ MG
2nd Reviewer:__b&
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)
An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the foliowing formula:
%R = Found_ x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration (in ug/L) of each analyte in the ICV or CCV source
Recalculated Reported
Acceptable
Standard 1D Type of Analysis Element Found (ug/L) True (ug/L) %R %R (YIN)
ICP (Initial calibration)
sy ICP/MS (Initial calibration)
eV Cv 51.711 50.000 (03 [073 4
CVAA (Initial calibration)
ICP (Continuing calibration)
vt I
CC\/S ICP/MS (Continuing calibration) Cv L{ (.00 3 HO.000 I 03 / O 3 ‘L

CVAA (Continuing calibration)

GFAA (Initial calibration)

GFAA (Continuing calibation)

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

recalcuiated results.

CALCLC.4sW



LDC#_ 2087913 Y VALIDATION FINDINGS WORKSHEET Page: ([ of |
Level IV Recalculation Worksheet Reviewer: M (r
2nd Reviewer____ L—™—

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

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula:
%R = Found x 100 Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,

True Found = SSR (spiked sample result) - SR (sample result).
True=  Concentration of each analyte in the source.

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

RPD =|S-D| _ x 100 Where, S = Original sample concentration
(8+D)/2 D = Duplicate sample concentration

An |CP serial dilution percent difference (%D) was recalculated using the following formuia:

%D = |I-SDR| x 100 Where, | = Initial Sample Result (mg/L)
| SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5)
Recalculated Reported
Found/S /I True / D/ SDR (units) Acceptable
Sample ID Type of Analysis Element (units) %R [ RPD / %D %R/ RPD %D (Y/N)
— ICP interference check — _ — — —_— —
16477
Laboratory control sample ( / (/4 / \(
LCs Cr | u3.8u3 (%§ qo.000 Ul 110 (1O
1Tl
Matrix spike (SSR-SR)
B M Ma [ .
(5 Cv 29,2299 (9/1—) Ho.000 (34 9381 18.1 ,
VAT . l
. Duplcae co | 3309 @) 3374 Egl) 370 371
— ICP serial dilution _— — — — —_ -—

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.
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Page:_ | of |
Reviewer_ M (-

2nd reviewer:___ \~__—

LDC# 309 7934 VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

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

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

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

Are all detection limits below the CRDL?

Detected analyte results for H 3 ‘ Cv were recalculated and verified using the following
equation:
Concentration = (RDYFEVY(DIl) Recalculation:
(In. Vol.)
RD = Raw data concentration (2 ¢ 0"(’ (9 Mé /l_ ) (O D50 I_) /
Fv = Final volume (ml) < 07 oYyes6 # g
In.Vol. = Initial volume (ml) or weight (G) 4 (-
Dil = Dilution factor 0. O;O o
Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (#3741 (M9 /) (Y/IN)
| ) cv 2.0 2.0 Y
1
2 (O Cv 2.3 2.3 y
Note:

RECALC.4SW



LDC Report# 30879B6

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 24, 2013
LDC Report Date: December 10, 2013
Matrix: Water

Parameters: Wet Chemistry
Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23218
Sample Identification

EB-4-10/24/13 MW-24-1MS
MW-22-5 MW-24-1MSD
MW-22-4** MW-24-1DUP
MW-22-3

MW-22-2

MW-22-1

MW-24-5

MW-24-4

MW-24-3

MW.-24-2**

MW-24-1

MW-26-2

MW-26-1

DUPE-3-4Q13

MW-24-3MS

MW-24-3MSD

MW-24-3DUP

MW-24-2MS

MW-24-2MSD

MW-24-2DUP

**Indicates sample underwent EPA Level IV review

1
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Introduction
This data review covers 23 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 300.0 for Chloride, Sulfate,
Nitrate a Nitrogen, EPA Method 314.0 for Perchlorate, EPA Method 353.2 for Nitrite as
Nitrogen, EPA SW 846 Method 7196 for Hexavalent Chromium, and EPA Method 365.1 for
Orthophosphate as Phosphorus.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level Il review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level lll criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Associated
Method Blank ID Analyte Concentration Samples
PB (prep blank) Chloride 0.127 mg/L MW-24-1
ICB/CCB Chloride 0.097 mg/L MWwW-24-1
Sulfate 0.269 mg/L

Sample concentrations were compared to concentrations detected in the blanks. The
sample concentrations were either not detected or were significantly greater (>5X blank
contaminants) than the concentrations found in the associated blanks.

V. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VALOGIN\BATTELLEWPL\30879B6_B34.DOC 3



VIl. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits with the following exceptions:

Associated
Analyte %R (Limits) Samples Flag AorP
LCS Orthophosphate as P 111 (90-110) | MW-24-1 J (all detects) P

VIIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level Il criteria.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

X. Field Duplicates

Samples MW-26-1 and DUPE-3-4Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte MWwW-26-1 DUPE-3-4Q13 RPD

Perchlorate 4.5 4.2 7

Xl. Field Blanks

Sample EB-4-10/24/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLEWPL\3087986_B34.DOC



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23218

SDG Sample Analyte Flag AorP Reason

13-23218 | MW-24-1 Orthophosphate as P J (all detects) P Laboratory control
samples (%R)

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23218

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30879B6_B34.DOC



LDC #:__30879B6 VALIDATION COMPLETENESS WORKSHEET Date:/d -3-(3

SDG #__13-23218 Level /V Page:_{ of | _
Laboratory: BC Laboratories, Inc. Reviewer._ MG
f‘ 2nd Reviewer.__\ ~~

o
METHOD:Chloride, Sulfate, Nitrate-N (EPA Method 300.0), Perchiorate (EPA Method 314.0), Nitrite-N (EPA Method 353.2),
Hexavalent Chromium (EPA SW846 Method 7196), Orthophosphate-P (EPA Method 365.1)

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

Validation Area Comments
Sampling dates: [O-94-13

I.__| Technical holding times

il | Initial calibration

Ill. | Calibration verification

IV__| Blanks

V ] Matrix Spike/Matrix Spike Duplicates MS / MDD

VI, Duplicateé%- DUP #2023 NO?"\]
VIIl. | Laboratory control samples LC S
VIIl. | Sample result verification Not reviewed for Level 1l validation.

>>§>>{>>>

IX. | Overall assessment of data

X. | Field duplicates S\I\/ D= 13+ 4
x1 | Field hianks ND | EB=1
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:** Indicates sample underwent Level IV validation
all _wWatréev

1 EB-4-10/24/13 11 |MW-24-1 21 [MW-24-1MS 31

2 MW-22-5 12 |MW-26-2 22  |MW-24-1MSD 32

3 MW-22-4** 13 |MW-26-1 23 [MW-24-1DUP 33

4 MW-22-3 14 |DUPE-3-4Q13 24 34

5 MwW-22-2 15 [MW-24-3MS 25 35

6 MW-22-1 16 |MW-24-3MSD 26 36

7 MW-24-5 17 |MW-24-3DUP 27 37

8 MW-24-4 18 |MW-24-2MS 28 38

9 MW-24-3 19  |MW-24-2MSD 29 39 P Bw (
10 | Mw-24-2** 20 |MW-24-2DUP 30 40 P 3 W 9‘

Notes:

30879B6W.wpd
i



toc# 2087956 VALIDATION FINDINGS CHECKLIST Page:_lof &
Reviewer.__M
2nd Reviewer:

Method:Inorganics (EPA Method See ¢9over)

Validation Area Yes | No | NA Findings/Comments

I. Technical holding times

All technical holding times were met.

NS

Cooler temperature criteria was met.

I, Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.995?

NS NINN

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were titrant checks performed as required? (Level IV only)

N

Were balance checks performed as required? (Level iV only)
Ill. Blanks

N

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

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

1V. Matrix spike/Matrix spike duplicates and Duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or \/
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

N

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil) \/
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.

V. Laboratory control samples

Was an LCS anaylzed for this SDG?

AN

Was an LCS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD) \/
within the 80-120% (85-115% for Method 300.0) QC limits?

VI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

WETC-EPA_2010.wpd version 1.0




pcy 2087986
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VALIDATION FINDINGS CHECKLIST

Page: _Zof &
Reviewer:

2nd Reviewer:___, —

Validation Area

Yes

No

NA

Findings/Comments

Vil. Sample Result Verification

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

Were detection limits < RL?

ANAN

Vill. Overall assessment of data

Overall assessment of data was found to be acceptable.

N

IX. Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

X. Field blanks

Field blanks were identified in this SDG.

AN ANAN

Target analytes were detected in the field blanks.

WETC-EPA_2010.wpd version 1.0



Loc# 298776 VALIDATION FINDINGS WORKSHEET Page:_L of |

Sample Specific Analysis Reference Reviewer_M\G
and reviewer._—
All circled methods are applicable to each sample.
[Sample (D! Matrix Paramefer
'.—;‘—3 | W pH TDS CI F NO; NO, SO, PO, ALK CN' NH, TKN TOC@
[ pH TDS(CDF @OXNO)EOYPONALK CN- NH, TKN TOC(ERD CIo)
15911 oH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN ToC CR*(Ci0,)
18- %0 pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOoc(GRY cio,
VA3 N pH TDS CI F N, €0) 50, PO ALK CN' NH, TKN Toc CR® cio,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN° NH, TKN TOC CR* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®** CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®™ CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR* CIO,
pH TDS ClI F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR* CIO,
pH TDS CI F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
oH TDS Cl F NO; NO, SO, PO, ALK CN' NH; TKN TOC CR® CIO,
pH TDS ClI F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
pH TDS CI F NO; NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* CIO,
pH TDS CI F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR* ClO,
pH TDS Cl F NO; NO, SO, PO, ALK CN' NH, TKN TOC CR®™ CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
oH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®** CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR* CIO,
pH TDS C! F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* CIO,
pH TDS C! F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
pH TDS ClI F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR* CIO,
pH TNHNS ClI E_NO Nﬂ_ﬂ SO, PO, ALK CN- NH. TKN TOC CRS ClO

Comments:

METHODS.6



LDC #: .30879B6 VALIDATION FINDINGS WORKSHEET Page:_| of | _

Blanks Reviewer. M&
2nd Reviewer:
METHOD:Inorganics, Method _See Cover

Conc. units: mg/L Associated Samples: 11 (>5x)
lyte Blank ID I_Blank ID Blank
— Action Limi
PB ICB/CCB No Qual's.
(mg/L)
Cl 0.127 0.097 0.635
S04 0.269 1.345

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

V:\Mark\Blanks\30879B6.wpd



Lpc# 20879R6

METHOD: Inorganics, Method

Was a laboratory control sample (LCS) analyzed for each matrix in this SDG?

See covevr

VALIDATION FINDINGS WORKSHEET
Laboratory Control Samples (L.CS)

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

EVEL IV ONLY:
N N/A

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

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

Page:_| of |
Reviewer, G
2nd Reviewer:

LCS LCSD RPD
i LCSICSDIN Matrix Analyte %R (limits) L____%R (limits) (limits) ——Associated Samples . L_________Qualifications oo
[ LCS water | POgy-P | 1L (‘?o-uo) L J dets /P
Comments:

LCSD.wpd



LDC# 3087986 VALIDATION FINDINGS WORKSHEET
Field Duplicates

Inorganics: Method__See Cover

Page:_| of |

Reviewer._ M % ,
2nd Reviewer:

Concentration (ug/L)

Analyte

13

14

RPD

Perchlorate

4.5

4.2

V:\FIELD DUPLICATES\FD_inorganic\30879B6.WPD



Loc#_30871B6 VALIDATION FINDINGS WORKSHEET Page: | of | _
Initial and Continuing Calibration Calculation Verification Reviewer:
2nd Reviewer:__ |~ -

METHOD: Inorganics, Method See cover [O=11-13

The correlation coefficient (r) for the calibration of _ ¥ V! was recalculated. Calibration date: <H-=—+&—3—

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

%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reparted
Conc Avea Acceptable
Type of Analysis Analyte Standard 1D Found (units) True (units) ror %R r or %R (YIN)
Initial calibration Blank 0. 000 (M9 l 0.901{
Standard 1 0.002 ( ) 0-003
Standard 2 0.005 ( ) 0.005
Cv VI Standard 3 0.095 ( ) 0-029 ro-p 9999
Standard 4 0.050 ( ) 0.039 Vo= 0.999899 ' 5 Y
Standard 5 0.100 ( J, ) 0.078 \
Standard 6 - -
Standard 7 — —
Calibrati ificati ek N
alibration verification
M M
C(Oy cevl [0.393 (3/'7 {O.000 (?/t) | Q4 /Olf
Calibrati ficati 2299
alibration verification _ ' ‘J QM
Cr vl Cevi o.owa( 1) o0.050 3/'-) (02 (22 v
Calibration verification _

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

CALCLC.6




Loc#_20879B6 VALIDATION FINDINGS WORKSHEET Page:_(of_|_
Level IV Recalculation Worksheet Reviewer:_ M &

2nd Reviewer:__@qi

METHOD: Inorganics, Method __ €€ _ €@ Vel

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

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

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

RPD =]S-D|_ x 100 Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
Recatculated.. Reparted
Found/$S True /D Acceptable
Sample ID Type of Analysis Element {units) {units) %R / RPD %R ! RPD (YIN)
o(
ot oo Laboratory control sample
LcCs ClOy 10.052 ("3/._) 10.000 (“8@] tou| o7 '
2790 Matrix spike sample (SSR-SR)
— m
8 Covi |0.05211 @lfo.0saesslmgl) 99,0 %7.0
Oty /0(56 Duplicate sample

Comments: Referto appropriate worksheet for fist of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC8




Loc#_39871BG VALIDATION FINDINGS WORKSHEET Page._| of |
Sample Calculation Verification Reviewer. M
2nd reviewer.__y ~—"

METHOD: Inorganics, Method __Sé& Ccovew

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

Are results within the calibrated range of the instruments?

N_N/A Are all detection limits below the CRQL?

Compound (analyte) results for #3 L Cr vl
recalculated and verified using the following equation:

reported with a positive detect were

Concentration = Recalculation:
pqcar(//‘: 1.306 CV. Vi = l-?aé x (D-OO;Z'- 0,00\)
biag = ©0.001
Ails I = 0.00131 "3/
Reported Calculated
Concentyation Concentration Acceptable
# Sample ID Analyte ("‘&) (M9 /v) (YIN)
‘ 3 Cr Vi 0.9017 | 0.0013 Y
(mg /) | (#g/)
[ 1O ClOH .7 10.0Q y

Note__ the lab is vsinag more {iqni«f«'canr Loguves than 0[?5{3‘4\/60( ‘m_vaw Aata.
[ 4 v 7

RECALC.6
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LABORATORY DATA CONSULTANTS, INC.

l “ “l l 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
L AL

LU TN T T R R Y

D

Battelle December 11, 2013
505 King Avenue

Room 10-1-170
Columbus, OH 43201
ATTN: Ms. Betsy Cutie

SUBJECT: NASA JPL, Data Validation
Dear Ms. Cutie,
Enclosed are the final validation reports for the fractions listed below. These SDGs were

received on November 25, 2013. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 30905:

SDG # Fraction
13-23307 Volatiles, Total Recoverable Chromium, Wet Chemistry
13-23375

The data validation was performed under EPA Level lll & IV guidelines. The analyses were
validated using the following documents, as applicable to each method:

° USEPA Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review, June 2008

o USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, January 2010

Please feel free to contact us if you have any questions.
Sincerely,
B
Pei Geng
Project Manager/Senior Chemist

L:\Battelle\JPL\30905COV.wpd



Attachment 1

HC
(3)
DATE | voa

LDC SDG# DUE | (524.2)

iw wls|wlis|wls|w|s|w|s|w]|slwls|w|[s|[w|[s|wls|{w|s|w]s

A 13-23307 12118113] 15

A 13-23307 12118113

B 13-23375 12118113 | 12

B 13-23375 12118113

Total TIPG 29 olololoflololololololololololololofolololo]lolo/}oli1d

Shaded cells indicate Level IV validation (all other cells are Level lil validation).

30905ST.wpd




LDC Report# 30905A1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 25, 2013
LDC Report Date: December 10, 2013
Matrix: Water

Parameters: Volatiles

Validation Level: EPA Level Il & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23307
Sample Identification

TB-5-10/25/13
SB-5-10/25/13
EB-5-10/25/13
MW-25-5
MW-25-4
MW-25-3
MW-25-2**
DUPE-4-4Q13
MW-25-1
MW-21-5
MW-21-4
MW-21-3
MW-21-2
MW-21-1
MW-21-2MS
MW-21-2MSD

**Indicates sample underwent EPA Level IV review
1

VALOGIN\BATTELLEWPL\30905A1_B34.DOC



Introduction

This data review covers 16 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524 .2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Samples indicated by a double asterisk on the front cover underwent an EPA Level [V
review. An EPA Level lll review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by EPA Level Il criteria since this review
is based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEVPL\30905A1_B34.D0C



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds with the following exceptions:

Associated
Date Compound %RSD Samples Flag AorP
10/17/13 | Pentachloroethane 29.54078 All samples in SDG 13-23307 J (all detects) P

UJ (all non-detects)

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

IV. Continuing Calibration

Continuing calibration was performed at the required frequencies.

Percent differences (%D) between the initial calibration RRF and the continuing
calibration RRF were within the method criteria of less than or equal to 30.0% for all

compounds.

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP

10/17/13 | Pentachloroethane 80.5 All samples in SDG 13-23307 J (all detects) P
: UJ (all non-detects)

VALOGIN\BATTELLEWPL\30905A1_B34.D0C



V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Although matrix spike (MS) and matrix spike duplicate (MSD) samples were not
required by the method, MS and MSD samples were reported by the laboratory. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits with the
following exceptions:

Spike ID :
(Associated MS (%R) MSD (%R) RPD
Samples) Compound (Limits) {Limits) (Limits) Flag AorP
MW-21-2MS/MSD 1,4-Dichlorobenzene - - 28.7 (s20) J (all detects) A
(MW-21-2)

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

XI. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIl. Compound Quantitation

All compound quantitations were within validation criteria for samples on which an EPA

Level IV review was performed. Raw data were not evaluated for the samples reviewed
by EPA Level lll criteria.

VALOGIN\BATTELLEWPL\30905A1_B34.DOC



XIIl. Tentatively Identified Compounds (TICs)

All tentatively identified compounds were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIV. System Performance

The system performance was acceptable for samples on which an EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by EPA Level llI
criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVLI. Field Duplicates

Samples MW-25-2** and DUPE-4-4Q13 were identified as field duplicates. No volatiles
were detected in any of the samples with the following exceptions:

Concentration (ug/L)

Compound MW-25-2+* DUPE-4-4Q13 RPD
Chloroform 0.14 0.19 19
Trichloroethene 0.20 0.20 0

XVIl. Field Blanks

Sample TB-5-10/25/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-5-10/25/13 was identified as an equipment blank. No volatile contaminants
were found.

Sample SB-5-10/25/13 was identified as a source blank. No volatile contaminants were
found.

VALOGIN\BATTELLEVJPL\30905A1_B34.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23307

SDG

Sample

Compound

Flag

AorP

Reason

13-23307

TB-5-10/25/13
SB-5-10/25/13
EB-5-10/25/13
MW-25-5
MW-25-4
MW-25-3
MW-25-2*
DUPE-4-4Q13
MWwW-25-1
MwW-21-5
MW.-21-4
Mw-21-3
MW-21-2
MwW-21-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Initial calibration (%RSD)

13-23307

TB-5-10/25/13
SB-5-10/25/13
EB-5-10/25/13
MW-25-5
MW-25-4
MW-25-3
MW-25-2**
DUPE-4-4Q13
MW-25-1
MW-21-5
MW-21-4
MW-21-3
MWw-21-2
MW-21-1

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(ICV %D)

13-23307

Mw-21-2

1,4-Dichlorobenzene

J (all detects)

Matrix spike/Matrix spike
duplicate (RPD)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23307

VALOGIN\BATTELLEWPL\30905A1_B34.DOC

No Sample Data Qualified in this SDG




LDC #:__30905A1 VALIDATION COMPLETENESS WORKSHEET Date:_/ ”/ H/)?

SDG #__13-23307 Level lllnv Page; / of 7
Laboratory._ BC Laboratories, Inc. Reviewer.___#7?

2nd Reviewer.__” |
METHOD: GC/MS Volatiles (EPA Method 524.2)

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

Validation Area Comments
l. Technical holding times A Sampling dates: \0 !75 \v\")
1. GC/MS Instrument performance check A
Il.__| Initial calibration S ‘L sy £ 0, ( x
I\VV. | Continuing calibration/ICV 5\/\/ \ AN ') LN & ' L) o
V. |Blanks JAN
VI. | Surrogate spikes é
VII. | Matrix spike/Matrix spike duplicates S \N/
VIIl. | Laboratory control samples A W?
IX. | Regional Quality Assurance and Quality Control N

X. Internal standards

X|. | Target compound identification Not reviewed for Level lll validation.

XIl. t Compound guantitation/RL/LOQ/LODs Not reviewed for Level Il validation.

XIlIl. | Tentatively identified compounds (TICs) Not reviewed for Level 11l validation.

XV, | System performance Not reviewed for Level Ilf validation.

XV. | Overall assessment of data

S>>

XVI. | Field duplicates ' sw | D=1 %
xVi. | Field blanks N |[Te =\ S =2 A )
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated /ngples:** Indicates sample underwent Level IV validation
___\waline
1 | 1B-5-10/25/13 11 [Mw-21-4 21 | p\WIA 2 0L 31
5 |sosoma !> €1 |12 |wwata 22 32
3 EB-5-10/25/13 13 |MW-21-2 23 33
4 MW-25-5 14 |MW-21-1 24 34
5 MW-25-4 15 {MW-21-2MS 25 35
6 MW-25-3 16 |MW-21-2MSD 26 36
7 MW-25-2** 0 17 27 37
8 | DUPE-4-4Q13 1% 18 28 38
9 MW-25-1 19 29 39
10 | MW-21-5 20 30 40

30905A1W.wpd



LDC#_ 202 OS A \ VALIDATION FINDINGS CHECKLIST Page; 1of 2
Reviewer:_ FT
2nd Reviewer:

Method: Volatiles (EPA Method 524.2)

Validation Area

gs/Comments
=

-

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

Were all samples analyzed within the 12 hour clock criteria?

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

Were all

ercent relative standard deviations (%RSD) < 20%?

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

Were all p rcent differences (%D) < 30%?

. e
Was a method blank associated with every sample in this SDG? -
Was a method blank analyzed at least once every 12 hours for each matrix and //

concentration?

Was there contamination in the method blanks? If yes, please see the Blanks
\% leteness worksheet.

S

Were all surrogate %R within QC limits?

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

Was a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for this SDG? | .~

Were the MS/MSD percent recoveries (%R) and the relative percent differences 1
RPD) within the QC limits?

e —

Was an LCS analyzed for this SDG?

Was an LCS analyzed per analytical batch?

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

Level IV checklist_524.2.wpd version 1.0



LDC #: 7)Oﬂ 05 A \ VALIDATION FINDINGS CHECKLIST Page: 2 of 2
Reviewer:  FT

2nd Reviewer: h

Validation Area Findin

gs/Comments
=

Were performance evaluation (PE) samples performed?

Were the

Were internal standard area counts within +/-40% from the associated calibration
standard?

/
Were retention times within - 30% of the last continuing calibration or +/- 50% of /
the initial calibration?

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

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

s verified and accounted for?
: S 3}{@ z = S

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

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

Il ;

Were the major ions (> 25 percent relative intensity) in the reference spectrum e B
evaluated in sample spectrum?

Were relative intensities of the major ions within + 20% between the sample and / "
the reference spectra?

Did the raw data indicate that the laboratory performed a library search for all -
required peaks in the chromatograms (samples and blanks)? ,/

S

Field duplicate pairs were identified in this SDG. /
/

Target compounds were detected in the field duplicates.
ST s S -

e il

Field blanks were identified in this SDG.

Target compounds were detected in the field blanks.

Level IV checklist_524.2.wpd version 1.0



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichloropropane

lll. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJJ. 1,2-Dichlorobenzene

DDDD. Isopropyl alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chloride

Y. 4-Methyl-2-pentanone

S8. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA, Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

00O0. 1,3,5-Trichlorobenzene

111 Isobutyl alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. Isopropylbenzene

PPP. trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

I. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQAQ. cis-1,2-Dichioroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SS8. o-Xylene

MMMM. Benzyl chloride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafluoroethane

0000.1,1-Difluoroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VWV. 4-Ethyltoluene

PPPP. fen ferchloroetha ne

O. Carbon tetrachloride

Il. 2-Chloroethylvinyl ether

CCC. tert-Butylbenzene

WWW. Ethanol

aaaa. MeHhey | Medhacry ol

P. Bromodichloromethane

JJ. Dichlorodifluoromethane

DDD. 1,2,4-Trimethylbenzene

XXX. Di-isopropyl ether

-

RRRR.

Q. 1,2-Dichioropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol SSSS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyt ether FFF. 1,3-Dichlorobenzene Z77. tert-Butyl alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA. Ethyl tert-butyl ether Uuuu.
T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether VVVV.

COMPNDL_VOA.wpd




LDC #__ 20905 AC) VALIDATION FINDINGS WORKSHEET Page:_ 7of /.
Initial Calibration Reviewer: FT

2nd Reviewer.__<

METHOD: GC/MS VOA (EPA Method 524.2)

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

/A Did the laboratory perform a 5 point calibration prior to sample analysis?
Y /A Were all percent relative standard deviations (%RSD) <20% ?

Finding %RSD
# Date Standard ID Compound (Limit: <20.0%) Associated Samples Qualifications

AR \CA)  mMo-VS gree 29.55 407 a\\ R /}9

INICAL.185



LDC #: 30 Fos A 7 VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS VOA (EPA Method 524.2)
@9% see qualifications below for all questions answered "N". Not applicable questions are identified as “N/A".
/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Y] /A Were all percent differences (%D) < 30% ?

_ ot/

Page:
Reviewer.__ FT
2nd Reviewer:__%_

Finding %D
# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications
o)) Y2 MS- Vb peye W< aut 3 Jud /}9

CONCAL.185



LDC #: ’waOS A VALIDATION FINDINGS WORKSHEET Page: _ﬁ of _/
Matrix Spike/Matrix Spike Duplicates Reviewer: FT

2nd Reviewer__«

METHOD : GC/MS VOA (EPA Method 524.2)

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
YA N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an associated
, MS/MSD. Soil / Water.
/A Was a MS/MSD analyzed every 20 samples of each matrix?
Y /A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits?

MS MSD
# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications

IS ¢« JL BBy ( 26.7 (20 1% A /A aa
(

—~

o~~~ |~~~ ]~~~} ~]~~]~ ]~~~} |~~~} | |~ |~
e e | |~ |~~~ |~~~ ]|~} |~~~ ]~~~ |~ |~~~ |~ |~ |~ |~
~ bl vl ~~l~~}~ )~~~ NI I“I" 111 I~ I~ |~ I~
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LDC# 30905 A )

METHOD: GC/MS VOA (EPA Method 524.2)

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: _/ of_7
Reviewer: FT

2nd reviewer: Q

Y N NA Were field duplicate pairs identified in this SDG?
Y/N_N/A Were target compounds detected in the field duplicate pairs?
Cancentration { %2y | L )
v!
Compound —] Y RPD
K 0.4 017 \q
S .20 0. 20 O
Concentration { )
Compound RPD
Cancentration { )
Compound RPD

FLDUP4.1S5



ioc#: 227 o57) VALIDATION FINDINGS WORKSHEET page: _ /lof

Initial Calibration Calculation Verification Reviewer: FT

2nd Reviewer: g

METHOD: GCMS 5242

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

RRF = (Ax){Cis)/(Ais)(Cx) Where: Ax = Area of compound
average RRF = sum of the RRFs/number of standards Cx = Concentration of compound
%RSD = 100 * (S/X) S = Standard deviation of the RRFs

X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 10/17/2013 |C (s 1) 0.446210 0.446210 0.4403805 0.4403805 5.759154 5.759154
MS-V5 S (1S 2) 0.353115 0.353115 0.3462535 0.3462535 7.483333 7.483333
EE (1S 3) 1.854653 1.854653 1.8783910 1.8783910 13.16845 13.16845




IDC#: DoFoSs A )

METHOD: GCMS

524.2

VALIDATION FINDINGS WORKSHEET
Initial Calibration Calculation Verification

Page: "o
Reviewer: FT

fo S

2nd Reviewer: _4_

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

RRF = (Ax)(Cis)/(Ais)(Cx)

average RRF = sum of the RRFs/number of standards

%RSD = 100 * (S/X)

Where:

Ax = Area of compound

Cx = Concentration of compound
S = Standard deviation of the RRFs
X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 160/40/8 std) (RRF 160/40/8 std) (Initial) (Initial)
ICAL 10/17/12013 |F (s 1) 0.0252902 0.0252902 0.0247595 0.0247595 3.379941 3.379941
MS-V5 QQQQ (IS 2) 0.0692452 0.0692452 0.0665553 0.0665553 5.630492 5.630492
PPPP (IS 3) 0.1220467 0.1220467 0.1793848 0.1793848 29.54078 29.54078




LDC #: >0 205‘} / VALIDATION FINDINGS WORKSHEET Page: “of ./
Continuing Calibration Results Verification Reviewer:  FT

2nd Reviewer: 2

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF
RRF = (AXC/(A(C,) RRF = continuing calibration RRF
A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, C,, = Concentration of internal standard
z&%ml M Recalculated
Calibration Average RRF RRF RRF %D %D
# Standard ID Date Compound (Reference internal Standard) (initial) {CC) (CC)
1 1Y 1dg1) LO)"’?Z \\‘> V) (1st internal Standard) 0.440 3309 || 0.454 o4dq 0.4S 490444 ¢ . Z- "l 2
CN & 2 (2nd Internal Standard) 6, 34235 | 0.341TH4 > [ 0- 341D 0 ,L\ O,
€T (3rd Internal Standard) 1.47¢€ “P‘IH) . 902 HS2 | . Ju2Bs)L ) 9-2
2 [\»¥s \\ F (1st Internal Standard) - 02471645 |l ©.0622494, | 0. 022499b 9- \ ‘1 ,
eev O8R®  (2nd Internal Standard) 0-0bb555 3 || 0. 6127555 | U 0TS \-O J-0
ey (3rd Internal Standard) -17%284% || 0. 2155 5P 0.21ssb<D 20-2 20. 27
3 (1st internal Standard)
{2nd Internal Standard)
(3rd internal Standard)
4 (1st Internal Standard)
(2nd Internal Standard)
Eeeeee(3rd Internal Standard) _____J

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

CONCLC.185



Loc#_ 30905 A/ VALIDATION FINDINGS WORKSHEET Page. Zof 7

Surrogate Results Verification Reviewer: FT
2nd reviewer: 1/;
METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found

S8 = Surrogate Spiked
Sample ID: # Z

Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 [0_0 q.;ﬁm] alaﬁ' 727 o
Bromofluorobenzene ) 10. gL 199 Jo ﬁ 1
1,2-Dichlorobenzene-d4 J oL %200 AY.72 K.y L
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked ] Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofiuorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromoﬂuorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane

SURRCALC.185



Lbc# 360703 A / VALIDATION FINDINGS WORKSHEET Page:_/of_/
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT

2nd Reviewer: =4

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration SC = Sample concentration
SA = Spike added

RPD =1MSC - MSC | * 2/(MSC + MSDC) MSC = Matrix spike concentration MSDC = Matrix spike duplicate concentration

MS/MSD sample: IS < /b

Spike Sample Spiked Sample Matrix Spike Matrix Spike Duplicate MS/MSD
Adde: Concentration Concentration
(w L) (uay L ( ngy L) Percent Recovery Percent Recovery RPD
- ] | msp .U. Ms_u_ MSnD Il Reported | Recale |l Reported Recalc |l Reported | Recalculated |

Benzene »x.0 K,O 1Y %K. 050 25 4P (| o0 190 o 2~ 10 B | <P
Chlorobenzene | 2(,.570 | 26.310 100 147 10 \O] Y. 2 k{2
1,1-Dichloroethene 7LI . b50 2% D\U g l/ ﬁg .Lﬂ |0 "\" \'O“’ S. 37 S. 37
Toluene 24.510 |35.9¢0 | 990 | WO | o4 | o 5% | 5.4
Trichlorosthene ) ‘,9-79]0 20420 | 2040 | 19S5 | 105 \05 29 oAs )| O.4%)

Comments: _Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

MSDCLC.1SB



LDC# 32305 A / VALIDATION FINDINGS WORKSHEET Page:_/_of__/
Laboratory Control Sample Results Verification Reviewer:  FT

2nd Reviewer: @

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
. SA = Spike added
RPD =]LCSC-LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration
LCS ID: pw 211b- S |
Spike Spiked Sample LCS 1 CSD 1 CS/I CSD
Added Concentr. Lign ’
Compound ( W \],y (W 1 Percent Recovery Percent Recovery RPD
¢
LCS L.CSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated
1,1-Dichloroethene %-0 MO 24,70 | p A.¢  [aK¥
} ——
Trichloroethene 271250 09 109
Benzene 24, »10 A7 ly 11.L
Toluene 2d. 650 4.l NYL.b
Chlorobenzene ,L 2410 J 29.4 |9 1(( WA

—

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

LCSCLC.185



LDC#_JF090S 7+ / VALIDATION FINDINGS WORKSHEET Page: “of /.
Sample Calculation Verification Reviewer: FT

2nd reviewer: 94

THOD: GC/MS VOA (EPA Method 524.2)
Were all reported results recalculated and verified for all level IV samples?
Were all recalculated results for detected target compounds agree within 10.0% of the reported resuits?

Concentration = (AN )(DF) Example:
(ARRFYV,)(%S)

A, = Area of the characteristic ion (EICP) for the Sample 1.D. 4& 7 , K

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

internal standard
I = Amount of internal standard added in nanograms Conc. =( Fall \ ) ( \O ) ( )

{ng) 8 ( )« ) )( )

27 .70

RRF = Relative response factor of the calibration standard. > L\ 4 7 7) 1
vV, = Volume or weight of sample pruged in milliliters (ml) =

or grams (g).

0. }

Df = Dilution factor. : \4 Mg \/
%S = Percent solids, applicable to soils and solid matrices

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC.185



LDC Report# 30905A4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name:

Collection Date:

LDC Report Date:

Matrix:

Parameters:

Validation Level:

Laboratory:

Sample Delivery Group (SDG):
Sample Identification

SB-5/10/25/13
EB-5-10/25/13
MW-25-5
MW-25-4
MW-25-3
MW-25-2**
DUPE-4-4Q13
MW-25-1
MW-21-5
MW-21-4
MW-21-3
MW-21-2
MW-21-1
MW-21-2MS
MW-21-2MSD
MW-21-2DUP

NASA JPL

October 25, 2013

December 5, 2013

Water |

Total Recoverable Chromium
EPA Level lll & IV

BC Laboratories, Inc.

13-23307

**Indicates sample underwent EPA Level |V review

VALOGIN\BATTELLEVPL\30905A4_B34.DOC
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Introduction
This data review covers 16 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level | criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not- significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30905A4_B34.D0C 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.

The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Associated

Method Blank ID Analyte Concentration Samples

PB (prep blank) Chromium 1.416 ug/L DUPE-4-4Q13

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

Reported Modified Final

Sample Analyte Concentration Concentration
DUPE-4-4Q13 Chromium 3.7 ug/L 3.7U ug/L
MW-25-1 Chromium 2.3 ug/L 2.3U ug/L
MW-21-5 Chromium 2.3 ug/L 2.3U ug/L

VALOGIN\BATTELLEWPL\30905A4_B34.D0C




Reported Modified Final

Sample Analyte Concentration Concentration
MW-21-4 Chromium 1.9 ug/L 1.9U ug/t.
MW-21-3 Chromium 2.0ug/ll 2.0V ug/L
MW-21-2 Chromium 1.3 ug/L 1.3V ug/L
MW-21-1 Chromium 3.9 ug/L 3.9U ug/L.

V. ICP Interference Check Sample (ICS) Analysis

ICP interference check sample (ICS) analysis was not required.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VIl. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)

All internal standard percent recoveries (%R) were within QC limits for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

VALOGIN\BATTELLEWPLI30905A4_B34.D0OC 4



Xll. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level! lll criteria.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples MW-25-2** and DUPE-4-4Q13 were identified as field duplicates. No chromium
was detected in any of the samples with the following exceptions:

Concentration (ug/L)

Analyte Mw-25-2** DUPE-4-4Q13 RPD

Chromium 2.5 3.7 39

XV. Field Blanks
Sample EB-5-10/25/13 was identified as an equipment blank. No chromium was found.

Sample SB-5/10/25/13 was identified as a source blank. No chromium was found.

VALOGIN\BATTELLEWPL\30905A4_B34.DOC 5



NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23307

No Sample Data Qualified in this SDG
NASA JPL

Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG
13-23307

Modified Final
SDG Sample Analyte Concentration AorP
13-23307 | DUPE-4-4Q13 Chromium 3.7U ug/L A
13-23307 | MW-25-1 Chromium 23U ug/ll A
13-23307 MW-21-5 Chromium 2.3U ug/L A
13-23307 | MwW-21-4 Chromium 1.9U ug/L A
13-23307 | MW-21-3 Chromium 2.0U ug/L. A
13-23307 | Mw-21-2 Chromium 1.3U ug/L A
13-23307 | MwW-21-1 Chromium 3.9U uglt A

VALOGIN\BATTELLE\JPL\30905A4_B34.D0C



LDC #:___30905A4 VALIDATION COMPLETENESS WORKSHEET Date: (2-5-(3

SDG #.___13-23307 Level llinv Page:_{ of {_
Laboratory: BC Laboratories, Inc. Reviewer._ M G-
2nd Reviewer:;

METHOD: Total Recoverable Chromium (EPA Method 200.8)

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

Validation Area Comments
I.__| Technical holding times Sampling dates: 1O - ) 5- (3
Il. | ICP/MS Tune
lll. | Calibration
. | Blanks

Vot veguived

Ms/msd (oo 13-93718 )
DUP

Les

vot veviewed {o, level i
not U-H‘{z_eﬁ(

ot 'pe,.r-powmaoq

V. ICP Interference Check Sample (ICS) Analysis

VI. | Matrix Spike Analysis

VIl. | Duplicate Sample Analysis

VIIl. | Laboratory Control Samples (LCS)

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

XlI. | ICP Serial Dilution

>z >z E

XII. | Sample Result Verification Not reviewed for Level Il validation.
Xlll. | Overall Assessment of Data
XIV. | Field Duplicates Sw D=6+7
XV _| Field Blanks ND SB=1 EB= 2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
3 all __iatréer
1 | SB-5/10/25/13 11 [Mw-21-3 21 31
27 l EB-5-10/25/13 12 |MW-21-2 22 32
3 ! MW-25-5 _ 13 |MW-21-1 23 33
4 ‘ MW-25-4 ! 14 |MW-21-2MS 24 34
5 { MW-25-3 15 |MW-21-2MSD 25 35
6 ‘ MW-25-2** " 116  |MW-21-2DUP 26 36
7 DUPE-4-4Q13 17 27 37
8 N MW-25-1 : 18 28 38
o! [mw2rs - 19 20 (| PBWI 39
10| Mw-214 20 30°| PBW? 40
Notes:

30905A4W.wpd



3 905AH VALIDATION FINDINGS CHECKLIST Page:_lof &

Reviewer_ MG

2nd Reviewer:;

LDC #:

Method:Metals (EPA SW 846 Method 60108/7000/6020)

Validation Area Yes | No | NA Findings/Comments

I. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

II. ICP/MS Tune

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

Were %RSD of isotopes in the tuning solution <5%?

ll. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

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

Were all initial calibration correlation coefficients > 0.9957

IV. Blanks

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

AN ER AN AN NN ANERANAN BN

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

V. ICP Interference Check Sample

Were ICP interference check samples performed daily? ‘/

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?

VI. Matrix spike/Matrix spike duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or /
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

AN

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was \/
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

VIl. Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

N NS

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% QC limits for water samples and [aboratory established QC
limits for soils?

MET-SW_2010.wpd version 1.0



LDC #:

30905 Au

VALIDATION FINDINGS CHECKLIST

Page:2 of &

Reviewer:
2nd Reviewer:

Me

Validation Area

Yes

No

Findings/Comments

VIll. Furnace Atomic Absorption QC

L If MSA was performed, was the correlation coefficients > 0.9957?

Do all applicable analysies have duplicate injections? (Level IV only}

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%? (Level IV only)

Were analytical spike recoveries within the 85-115% QC limits?

<J NN

IX. ICP Serial Dilution

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL

(ICPY/>100X the MDL(ICP/MS)?

{{Were all percent differences (%Ds) < 10%7

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

AN

X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8)
of the intensity of the internal standard in the associated initial calibration?

if the %Rs were outside the criteria, was a reanalysis performed?

Xl. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

Xll. Sample Result Verification

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

N

Xlll. Overall assessment of data

Overall assessment of data was found to be acceptable.

XIV. Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

XV. Field blanks

Field blanks were identified in this SDG.

NEEANAERES

Target analytes were detected in the field blanks.

MET-SW_2010.wpd version 1.0



LDC #:__30905A4
SDG #:__See Cover

METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000)
Sample Concentration units, unless otherwise noted:

ug/L

VALIDATION FINDINGS WORKSHEET
PB/ICB/CCB QUALIFIED SAMPLES

Soil preparation factor applied:__ NA
Associated Samples:_ 7-13

Page:_ | of [ _
Reviewer. MG

2nd Reviewer:__ | _—

Analyte Maximum|f Maximum|| Maximum Action
PB® PB? IcB/CCB? Limit 7 8 9 10 11 12 13

(ma/Kg) {ug/L) {ug/t) :
Cr 1.416 7.08 3.7 2.3 2.3 1.9 2.0 1.3 3.9

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

V:\Mark\Blanks\30905A4.wpd



LDC#:_30905A4

METHOD: Metals (EPA Method 6010B/7000)

%\1 NA
NA

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Were field duplicate pairs identified in this SDG?

Were target analytes detected in the field duplicate pairs?

Page:_| of |
Reviewer:
2nd Reviewer:__ | ~_—

Analyte

Concentration (ug/L)

7

RPD

Chromium

2.5

3.7

39

V\FIELD DUPLICATES\FD_inorganic\30905A4. WPD



Loc #_ 309 O5AY VALIDATION FINDINGS WORKSHEET Page: | of I

Initial and Continuing Calibration Calculation Verification Reviewer. MG

2nd Reviewer: t—

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000)
An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula:
%R = Found_x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution

True True = concentration (in ug/L) of each analyte in the ICV or CCV source

Recalculated Reported
Acceptable
Standard ID Type of Analysis Element Found {ug/L) True (ug/L) %R %R (Y/N)

ICP (Initial calibration)

1311 . Y
Tev ICP/MS (Initial calibration) Cv 593 2 | 50.000 1085 (O 5’ \(
CVAA (Initial calibration)
ICP (Continuing calibration)
1o ICP/MS (Continuing calibration) . o C} q 9 l
ceve v 29.96 4 40.000 9.9 .9

CVAA (Continuing calibration)

GFAA (Initiat calibration)

GFAA (Continuing calibation)

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

CALCLC.4SW



Loc #_ 3919 O5AY VALIDATION FINDINGS WORKSHEET Page:__L of | _

Level IV Recalculation Worksheet Reviewer. MG
2nd Reviewer:

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

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

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

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

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

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

%D = {I-SDR| x 100 Where, [ =Initial Sample Result (mg/L)
! SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5)
L Recalculated ___ll____Reparfed ___{i
Found/S /I True / D/ SDR (units) Acceptable
Sample ID Type of Analysis Etement (units) %R ! RPD / %D %R I RPD [ %D {YIN)
_— |CP interference check - — — : J— — —
840
LS Laboratory control sample Cv 39 oYU O (aj /,; 40.000 (/“}/L)’ CI 7 G 9. © \/
1856 Matrix spike (SSR-SR) e " /
MW-g4-1 MQ Cv 2(.06 2 ( %/L) Ho. 000 ( j |_) 90 - 90. o
1846 /19Uq ‘
MW=-94-| pDyP | Duplicate Cv .94 0 ("3 Il.) (0. 098 (“‘} /L,) (.58 (.58 wl/
- ICP serial dilution —_ —_— _ —_— _— —_

Comments: _Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.

TOTCLC.4SW



LDC #_ 30905 AY VALIDATION FINDINGS WORKSHEET Page:._| of [

Sample Calculation Verification Reviewer_ MG
2nd reviewer:

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

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

N_N/A Have results been reported and calculated correctily?

N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP?
(EZN N/A Are all detection limits below the CRDL?
Detected analyte results for 6, CV were recalculated and verified using the following
equation:
Concentration = RDY}FV)(Dil Recalculation:

(In. Vol)
RD = Raw data concentration (9 500 #3 /o ) (0 . OgOL)
Fv = Final volume (ml) =0 M /
In.Vol. = Initial volume (ml) or weight (G) - 07 506 ? -
Dil = Dilution factor H. 050 L
Reported Calculated
Concentyation Concentration Acceptable

# Sample ID Analyte (“9/v) (M9/L ) (YIN)

| G Cr 2.5 2.5 Y
Note:

RECALC.4SW



LDC Report# 30905A6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 25, 2013
LDC Report Date: December 6, 2013
Matrix: Water

Parameters: Wet Chemistry
Validation Level: EPA Level Il & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23307
Sample ldentification

SB-5/10/25/13 MW-21-2MSD
EB-5-10/25/13 MW-21-2DUP
MW-25-5

MW-25-4

MW-25-3

MW-25-2**

DUPE-4-4Q13

MW-25-1

MW-21-5

MW-21-4

MW-21-3

MW-21-2

MW-21-1

SB-5/10/25/13MS

SB-5/10/25/13MSD

SB-5/10/25/13DUP

MW-25-2MS

MW-25-2MSD

MW-25-2DUP

MW-21-2MS

**Indicates sample underwent EPA Level IV review

VALOGIN\BATTELLEVPL\30905A6_B34.DOC 1



Introduction
This data review covers 22 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 314.0 for Perchlorate and
EPA SW 846 Method 7196 for Hexavalent Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level ll| criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEVPL\30905A6_B34.00C 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

/
V. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.
VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level Ill criteria.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\BATTELLEAJPL\30905A6_B34.00C 3



X. Field Duplicates

Samples MW-25-2** and DUPE-4-4Q13 were identified as field duplicates. No contaminant
concentrations were detected in any of the samples with the following exceptions:

Concentration

Analyte MW-25-2** DUPE-4-4Q13 RPD
Perchlorate 15 ug/L 16 ug/L 6
Hexavalent Chromium 0.0011 mg/L 0.0011 mg/L ’ 0

XI. Field Blanks

Sample EB-5-10/25/13 was identified as an equipment blank. No contaminant
concentrations were found.

Sample SB-5/10/25/13was identified as a source blank. No contaminant concentrations
were found.

VALOGIN\BATTELLEVWPL\30905A6_B34.00C 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23307

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23307

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30905A6_B34.00C



LDC #:__30905A6 VALIDATION COMPLETENESS WORKSHEET Date:1 2-5-(3

SDG #:_ 13-23307 Level IV Page:_{ of {_
Laboratory:_BC Laboratories, Inc. Reviewer:_ M\
2nd Reviewer:_y

METHOD: Hexavalent Chromium (EPA SW846 Method 7196). Perchlorate (EPA Method 314.0)

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

Validation Area Comments
Sampling dates: 10 - 96’ ‘3

I. | Technical holding times

I Initial calibration

Ill. | Calibration verification

A
A
A
IV | Blanks A
V | Matrix Spike/Matrix Spike Duplicates A Mms / MDD
V1. | Duplicates A puP
VII. | Laboratory control samples A LS
VIII. | Sample result verification | A Not reviewed for Level |l] validation.
1X. | Overall assessment of data A
X. | Field duplicates 6 V\/ (D e+
Lo | e o ND | 381 g8=2
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
all  watév
1 SB-5/10/25/13 11 |MW-21-3 21 |MW-21-2MSD 31
2 EB-5-10/25/13 12 |MW-21-2 22  |MwW-21-2DUP 32
3 MW-25-5 ‘ 13 [MW-21-1 23 33
4 MW-25-4 14 [SB-5/10/25/13MS 24 34
5 MW-25-3 15 |SB-5/10/25/13MSD 25 35
6 MW-25-2** 16 |SB-5/10/25/13DUP 26 36
7 DUPE-4-4Q13 17 IMW-25-2MS 27 37
8 MW-25-1 18 |MW-25-2MSD 28 38
9 |mw215 19 [MwW-25-2DUP 29 39 | PBWI
10 | MW-21-4 20 |Mw-21-2MS 30 40 |PRW2
Not%s:
¥

3

30905A6W.wpd



e

oc#_ 32905 A6 VALIDATION FINDINGS CHECKLIST Page:_ | of 2
Reviewer:
2nd Reviewer:

Method:Inorganics (EPA Method S€€ Covevy

Validation Area Yes | No | NA Findings/Comments

I. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met. c/

Il. Calibration

Were all instruments calibrated daily, each set-up time? l/
v

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.995?

Were all initial and continuing calibration verification %Rs within the 80-110% QC
limits?

Were titrant checks performed as required? (Level IV only)

AN

Were balance checks performed as required? (Level IV only)

lll. Blanks
Was a method blank associated with every sample in this SDG? \/

Was there contamination in the method blanks? If yes, please see the Blanks \/
validation completeness worksheat.

IV. Matrix spike/Matrix spike duplicates and Duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or \/
MS/DUP. Soil / Water,

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

N

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for

waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil) /
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.

V. Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an L CS analyzed per extraction batch?

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% (85-115% for Method 300.0) QC limits?

SUNS

VI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits?

WETC-EPA_2010.wpd version 1.0



LDC # 30905A6

VALIDATION FINDINGS CHECKLIST Page: 2 of

3
Reviewer;_ M
2nd Reviewer:

Validation Area Yes| No | NA Findings/Comments

Vil. Sample Result Verification

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

Were detection limits < RL?

VIll. Overall assessment of data

Overall assessment of data was found to be acceptable.

IX. Field duplficates

Field duplicate pairs were identified in this SDG.

NANERAYEANA

Target analytes were detected in the field duplicates.

X. Field blanks

N

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks. \/

WETC-EPA_2010.wpd version 1.0



Loc#_ 39105 Ak VALIDATION FINDINGS WORKSHEET Page. | of |

Sample Specific Analysis Reference Reviewer M &
2nd reviewer:;

All circled methods are applicable to each sample.

| Sample In|_Matrix Paramefer
[— (3 W || pbH TDS CI F NO, NO, SO, PO, ALK CN NH, TKN T0C (GR®)CI0.)
A 1y 1, | pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC(CR® CIO,
(7-19 \ pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC EE&@
LY P l pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC@@B)

pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS CI
pH TDS Cl
pH TDS ClI
pH TDS CI
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS ClI
pH TDS Cl
pH TDS ClI
pH TDS Cl
pH TDS CI
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TNDS Cl

NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* ClO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIOQ,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN  NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO; NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN NH, TKN TOC CR®* ClOQ,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO; NO, SO, PO, ALK CN' NH, TKN TOC CR* ClO,
NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
NO;, NO, SO, PO, ALK CN" NH, TKN TOC CR* Cio,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* ClO,

NO. NO. SO, PO, ALK CN- NH. TKN TOC CR® CIO,

m mmm @ Mm M m @mm M ™mmm . mimimim @M m iy mim Mmoo Mmoo

Comments:

METHODS.6



LDC#__30905A6

Inorganics: Method_ See Cover

VALIDATION FINDINGS WORKSHEET

Field Duplicates

Page: [ of |
Reviewer: MG
2nd Reviewer:

Concentration (mg/L)

RPD
Analyte 6 7
Perchlorate (ug/L) 15 16 6
Hexavalent Chromium 0.0011 0.0011 0

V:\FIELD DUPLICATES\FD_inorganic\30905A6.WPD



Loc# 2PU05AL VALIDATION FINDINGS WORKSHEET Page: | of I
Initial and Continuing Calibration Calculation Verification Reviewerr M &
2nd Reviewer: '

METHOD: Inorganics, Method ___S€c covevr

The correlation coefficient (r) for the calibration of Ci0y was recalculated. Calibration date: (1-5-13

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

%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
%:—&%
COV! <. A vea Acceptable
Type of Analysis Analyte Standard ID Found (units) True (units) r or %R ror %R (Y/N)
Initial calibration Blank - -~
Standard 1 g0 (#9/ 0.003 |
Standard 2 y.o ( 0.00y3
Standard 3 6.0 ( ) 0-9070 5
Cloy Standard 4 00 (1) o017 V204975, |V7=0.9979%¢ V
Standard 5 20,0 (. ) 0-021%
Standard 6 - -
Standard 7 - -
Calibrati ificati 7296 ( /
alibration verification (FON
L
Cvr VI Ceya | 00502 ('"ﬁlt-) 0.050 \'d [OQ (O 2
Calib ' {300
alibration verification
N M §
Cloy AV 10.776 (?/'— 10. Q00 (3/'- (08 (o8 Y
Calibration verification

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

CALCLC.6



LDC #: 30?05—'6\(0 VALIDATION FINDINGS WORKSHEET Page:_{ of |
Level IV Recalculation Worksheet Reviewer.__ ¢

2nd Reviewer:

METHOD: Inorganics, Method ___ $€& €V eV

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula:
%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation,
True Found = SSR (spiked sample result) - SR (sample result).
True = concentration of each analyte in the source.

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

RPD=|S-D| x100  Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
_Recalcutated _Reparted
Found /S True /D Acceptable
Sample ID Type of Analysis Element (units) (units) %R / RPD %R / RPD (YIN)
2219 Laboratory control sample
LCS Cv VI 0.030) (’"z/u) 0.050 ("9 @i 100 0O Y
[e34 Matrix spike sample (SSR-SR)
7 C Oy 10.932 (’u‘b@ 10.10) (’uj/l-) /08 [08
2919 / 7219 Duplicate sample 7
m wm
. covi | no GO w € 3/% O - L

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

TOTCLC.6



Page._ | of |
Reviewer_ M &

2nd reviewer: Ao

Loc#_30905A b VALIDATION FINDINGS WORKSHEET

Sample Calculation Verification

METHOD: Inorganics, Method See covev

Have results been reported and calculated correctly?
Are resuits within the calibrated range of the instruments?
Are all detection limits below the CRQL?

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

Z@N N/A

Compound (analyte) results for HG6, Loy
recalculated and verified using the following equation:

reported with a positive detect were

Recalculation:

Concentration =
y = mx+ b O.017= O’,OOH(X)—ro.oooO
wheve

m= O0.00l|

(5,455 #g ) = X

b= 0. 0000
dil= [x

Reported Calculated
Concentration Concentration Acceptable
# Sample ID Analyte (M9 /vy (M9 () (Y/IN)
AV v
| L 10y I5 15 Y
(ma (L) (g (o)
U v
Cr V) 0.-0011 | 0.0013 v
Note:

RECALC.6



LDC Report# 30905B1

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 28, 2013
LDC Report Date: December 10, 2013
Matrix: ‘ Water

Parameters: Volatiles

Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23375
Sample ldentification

TB-6-10/28/13
EB-6-10/28/13
MW-17-5
MW-17-4
MW-17-3
MW-17-2
MW-17-1
MW-18-5
MW-18-4
MW-18-3**
MW-18-2
MW-18-3MS
MW-18-3MSD

**Indicates sample underwent EPA Level IV review
1

VALOGIN\BATTELLEVPL\30905B1_B34.DOC



Introduction

This data review covers 13 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data
were not evaluated for the samples reviewed by EPA Level lll criteria since this review
is based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds.

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP

10/30/13 Pentachloroethane 127 TB-6-10/28/13 J (all detects) P
(1314647-CCV2) EB-6-10/28/13 UJ (all non-detects)
MW-17-5
MW-17-4
MW-17-3
MW-17-2
MW-18-3**
MW-18-3MS
MW-18-3MSD
BWJ2329

10/30/13 Pentachloroethane 74.5 MW-17-1 J (all detects) P
(1314647-CCV5) MW-18-5 UJ (all non-detects)
MW-18-4
MW-18-2
1314647-CCB2

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

3
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Associated
Date Compound %D Samples Flag AorP

10/29/13 | Pentachloroethane 81.9 All samples in SDG 13-23375 J (all detects) P
UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Although matrix spike (MS) and matrix spike duplicate (MSD) samples were not
required by the method, MS and MSD samples were reported by the laboratory. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

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

Xl. Target Compound Identifications

All target compound identifications were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

XIl. Compound Quantitation

All compound quantitations were within validation criteria for samples on which an EPA

Level IV review was performed. Raw data were not evaluated for the samples reviewed
by EPA Level lll criteria.
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XIll. Tentatively Identified Compounds (TICs)

All tentatively identified compounds were within validation criteria for samples on which
an EPA Level IV review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level Il criteria.

XIV. System Performance

The system performance was acceptable for samples on which an EPA Level IV review
was performed. Raw data were not evaluated for the samples reviewed by EPA Level Il|
criteria.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

No field duplicates were identified in this SDG.

XVII. Field Blanks

Sample TB-6-10/28/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-6-10/28/13was identified as an equipment blank. No volatile contaminants
were found.
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NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23375

SDG

Sample

Compound

Flag

AorP

Reason

13-23375

TB-6-10/28/13
EB-6-10/28/13
MW-17-5
MW-17-4
MW-17-3
MW-17-2
MW-17-1
MW-18-5
MW-18-4
MW-18-3**
MW-18-2

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(CCV %D)

13-23375

TB-6-10/28/13
EB-6-10/28/13
MW-17-5
MW-17-4
MW-17-3
MW-17-2
MW-17-1
MW.-18-5
MW-18-4
MwW-18-3**
MwW-18-2

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(ICV %D}

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23375

VALOGIN\BATTELLEVWPL\30905B1_B34.DOC
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LDC #:
SDG #

3090581
13-23375

Laboratory._ BC Laboratories, Inc.

METHOD: GC/MS Volatiles (EPA Method 524.2)

VALIDATION COMPLETENESS WORKSHEET

Level v

Date:_/ 2/ '7// /}
Page:_/of_/
Reviewer: 7~
2nd Reviewer: 6

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

Validation Area Comments
I.__| Technical holding times £ |sampling dates: lo ) 'M!/‘ )
Il. | GC/MS Instrument performance check A (
.| initial calibration Al oo |F) ’A RO =220 ¢
IV. | Continuing calibration/ICV sSw ved | en 15; 3 O
V. [ Blanks A I
VI. | Surrogate spikes D
VII. | Matrix spike/Matrix spike duplicates 'A\
VIiI. | Laboratory control samples /-\ \/0”7
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards A
XI. | Target compound identification A Not reviewed for Level Il validation.
Xil. | Compound quantitation/RL/LOQ/LODs A Not reviewed for Level [lI validation.
XIl. | Tentatively identified compounds (TICs) A Not reviewed for Level Il validation.
XIV. | System performance ,_/_'} Not reviewed for Level |1} validation.
XV. { Overall assessment of data A
XVI. | Field duplicates |J
XVII._| Field blanks MO | 1t =) TH = o
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Sampleﬁ* Indicates sample underwent Level IV validation
WA~
1 || 1B-6-10/28/13 11 Y mw-18-2 211 BWA2H24 |31
2 || EB-6-10/28/13 12 Y| mw-18-3ms 224 \H 1R T- ceH Y |32
3 l MW-17-5 13 | MW-18-3MSD 23 33
4 ‘ MW-17-4 14 24 34
5 || mw7-3 15 25 35
6 \ MW-17-2 16 26 36
7 V| MW-17-1 17 27 37
8 | MW-18-5 18 28 38
9 V| MW-18-4 19 29 39
10 \ MW-18-3** 20 30 40

30905B1W.wpd



LDC#__ 309q05®) VALIDATION FINDINGS CHECKLIST Page: 1of 2

Reviewer. FT
2nd Reviewer: E

Method: Voiatiles (EPA Method 524.2)

Validation Area

S

All technical holding times were met.

Cooler temperature criteria was met.

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

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

b
;Nere‘ all samples analyze vyit\hin the 12 hour cloclf criter(a? - / |

1

pd

Were all percent relative standard deviations

R 2

%RSD) < 20%7?
e

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

Were all

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

7
Was a method blank analyzed at least once every 12 hours for each matrix and /
concentration?

Was there contamination in the method blanks? If yes, please see the Blanks .
validation completeness worksheet. pd

Were all surrogate %R within QC limits? ~

If the percent recovery (%R) for one or more surrogates was out of QC limits, was
a reanal‘ sis performed to confirm samples with %R outside of criﬁeria? __ ____ .~

Was a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for this SDG?

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

Was an LCS analyzed for this SDG?

Was an LCS analyzed per analytical batch?

NN

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

Level IV checklist_524.2.wpd version 1.0



LDC#__ 30905 % \ VALIDATION FINDINGS CHECKLIST Page:2 of_2
Reviewer:._ FT
2nd Reviewer.___ g

Validation Area Yes | No | NA Findings/Comments

Were performance evaluation (PE) samples performed?

S7? /

Were the performance evaluation (PE) samples within the acceptance limit:

7 W

Were internal standard area counts within +/-40% from the associated calibration
standard?

e
Were retention times within - 30% of the last continuing calibration or +/- 50% of /
the initial calibration?

Were relative retention times (RRT's) within + 0.08 RRT units of the standard?

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

Were chromatogram peaks verified and accounted for?

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

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

Were the major ions (> 25 percent relative intensity) in the reference spectrum //

evaluated in sample spectrum?

Were relative intensities of the major ions within + 20% between the sample and
the reference spectra?

Did the raw data indicate that the laboratory performed a library search for all
required peaks in the chromatograms (samples and blanks)?

Field duplicate pairs were identified in this SDG. 1

Target compounds were detected in the field duplicates. yd

5 =

B

Field blanks were identified in this SDG. e

Target compounds were detected in the field blanks. /

Level IV checklist_524.2.wpd version 1.0



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

0O0. 2,2-Dichloropropane

1ll. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJJ. 1,2-Dichlorobenzene

DDDD. Isopropyl alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chloride

Y. 4-Methyl-2-pentanone

S8S. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA. Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

000. 1,3,5-Trichlorobenzene

Iiti. Isobutyl alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. Isopropylbenzene

PPP. trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

I. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQQ. cis-1,2-Dichloroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chiloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SS8S. o-Xylene

MMMM. Benzyl chloride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-trifluorcethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetraflucroethane

0000.1,1-Difluoroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

prrp. Perda chloroethane

O. Carbon tetrachloride

II. 2-Chloroethylviny! ether

CCC. tert-Butylbenzene

WWW. Ethanol

P. Bromodichloromethane

JJ. Dichlorodifluoromethane

DDD. 1,2,4-Trimethylbenzene

XXX. Di-isopropy! ether

acea Metay)| Medhacrylale
& .

RRRR.

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol 8SSS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-lsopropyltoluene AAAA. Ethy! tert-butyl ether Uuuu.
T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. teri-Amyl methy! ether VVVV.

COMPNDL_VOA.wpd




\oc# 2P 205/3)

METHOD: GC/MS VOA (EPA Method 524.2)

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

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page: _/of_/
Reviewer: FT

2nd Reviewer;,_ £~

/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Y N/N/A Were all percent differences (%D) < 30% ?
Finding %D

# Date Standard ID Compound (Limit: <30.0%) Associated Samples Qualifications

LI EERTES 12 MS-Y5 pevy %).9 2 Myl /s
)
10» 0]y |\ 647~ cov 2 revy 127 pWizH29 Tiwd Jp
\p b 19, 12, \%

1°]»0lvy T eV Yoy 14.9 \Z )R- Cepd, Jno ¢

11\

CONCAL.185



Initial Calibration Calculation Verification Reviewer: FT

2nd Reviewer: QE

oc#: 307 033 / VALIDATION FINDINGS WORKSHEET Page: Yot S

METHOD: GCMS  524.2

The calibration factors (RRFF), average RRFF, and relative standard deviation (%0RSD) were recalculated for compounds identified below using the following calculations:

RRF = (Ax)(Cis)/(Ais)(Cx) _ Where: Ax = Area of compound
average RRF = sum of the RRFs/number of standards Cx = Concentration of compound
%RSD =100 * (8/X) S = Standard deviation of the RRFs

X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 10 std) (RRF 10 std) (Initial) (Initial)
ICAL 10/29/2013 |C (IS 1) 0.611253 0.611253 0.6183554 0.6183554 6.768750 6.768750
MS-V5 S (1S 2) 0.335190 0.335190 0.3400419 0.3400419 7.541073 7.541073
EE (1S 3) 1.924297 1.924297 1.8877350 1.8877350 11.55637 11.55637




locy: 2P 905 B/ VALIDATION FINDINGS WORKSHEET page:  “of
Initial Calibration Calculation Verification Reviewer: FT

2nd Reviewer: &

METHOD: GCMS  524.2

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

RRF = (Ax)(Cis)/(Ais)(Cx) Where: Ax = Area of compound
average RRF = sum of the RRFs/number of standards Cx = Concentration of compound
%RSD = 100 * (8/X) S = Standard deviation of the RRFs

X = Mean of the RRFs
Ais = Area of associated internal standard
Cis = Concentration of internal Standard

Reported Recalculated Reported Recalculated Reported Recalculated
Calibration AverageRRF Average RRF %RSD %RSD
# | Standard ID Date Compound (RRF 160/40/8 std) (RRF 160/40/8 std) (Initial) (Initial)
ICAL 10/29/2013 |F (s 1) 0.02962954 0.02962954 0.0288510 0.0288510 6.070736 6.070736
MS-V5 QQQQ (1S 2) 0.07425519 0.07425519 0.0720642 0.0720642 2.968773 2.968773
PPPP (IS 3) 0.27499250 0.27499250 0.2670485 0.2670485 17.55854 17.55854




LDc# 20705 B/ VALIDATION FINDINGS WORKSHEET page: /ot
Continuing Calibration Results Verification Reviewer: FT

2nd Reviewer: A

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF
RRF = (ANCH/(ANC) RRF = continuing calibration RRF
A, = Area of compound, A, = Area of associated internal standard
C, = Concentration of compound, C, = Concentration of internal standard
. —Reporfed ____Recalculated ~Reparfed Recalculated
Calibration Average RRF RRF RRF %D %D
# Standard ID Date Compound (Reference internal Standard) (initial) (CC) (CC)
1 \_’Hl‘\""rl' ‘01"7@‘\3 e (1st Internal Standard) 0-(0\41"153"‘ -3V~ |p. L3N 3-0 3.0
Lo V) ) (2nd Internal Standard) 0.3 4ood|q 0.%2111 |0 L) - |-0
EE (Ard intarnal Standard) 1.4 119 -87%091 | \-¥7»eql 0-< 0.X
2 {1241 10 ]‘>°\ W F (1st Internal Standard) 0.028%w4 % || 0. b2205394| 0.9, D5 384 2y 2. X
aenN ) 8R&A  (2nd Internal Standard) 0,07170L45 || 0. 01HALo3 L | 0,014,050k 4-0 4.0
PP (arinternal Standard) 0.2b048 O.wob22T] | O.bok1nn717) |27 |27
3 (1st Internal Standard)
(2nd Internal Standard)
{3rd Internal Standard)
4 (1st Internal Standard)
(2nd Internal Standard)
b _(rdinternal Standard) I

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

CONCLC.185



LDc# 209058 ) VALIDATION FINDINGS WORKSHEET Page./of _ﬁ

Surrogate Results Verification Reviewer; FT
2nd reviewer:

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery: SF/SS * 100 Where: SF = Surrogate Found
SS = Surrogate Spiked
Sample ID: /|0

Surrogate ) Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8 0. O 9. 75"00 q7/( ﬁqzs ()
Bromofluorobenzene ] 9.9 q/ 99. 7 ‘77,7 ]
1,2-Dichlorobenzene-d4 .!/ 10.550 10(, JOb \I/
Dibromofluoromethane
Sample ID:
| Surrogate Surrogate Percent Percent Percent
Spiked J Found Recovery Recovery Difference
Reported Recalcdlated
Toluene-d8
Bromofiuorobenzene
1,2-Dichlorobenzene-d4
Dibromoflucromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromoflucromethane
Sample ID:
Surrogate Surrogate Percent Percent Percent
Spiked Found Recovery Recovery Difference
Reported Recalculated
Toluene-d8
Bromofluorobenzene
1,2-Dichlorobenzene-d4
Dibromofluoromethane

SURRCALC.185



LDC #: 30‘705"5/ VALIDATION FINDINGS WORKSHEET Page:__/of_/_
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT

2nd Reviewer: é

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration SC = Sample concentration
SA = Spike added

RPD =1 MSC - MSC | * 2/(MSC + MSDC) MSC = Matrix spike concentration MSDC = Matrix spike duplicate concentration

MS/MSD sample: (2« D

Spike Sample Spiked Sample Matrix Spike Matrix Spike Duplicate MS/MSD
Adde Concentration Concentrafion
{ L/ ( M%L ( wep/l Percent Recovery Percent Recovery RPD
[ ws U owen |7 ws | wsn || mepored | mecae || peporten | mecac _Renarted | Recalculated |

Benzene 5.0 »w-U Mo 2¢.070 | 2. 55V W‘/ 10'/ 106 10 o ). 8§ (.92
Chlorobenzene J | ) 2 ¢.3%0] 256350 923 | 923 /o3 /03 S. 20 520
1,1-Dichloroethene I l } 26.420) 27190 10(, /0L /09 JO7 2 ’é7 2—67
Toluene l L L 15. 990 | 25 790 || 10 }/ /0'/ 103 /93 2.3V 0.530
Trihiorosthene L 1) Vo Japewlw]pr oy | 964 {939 [323 ] 323

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.
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Loc# P30S 3/ VALIDATION FINDINGS WORKSHEET Page:.“of
Laboratory Control Sample Results Verification Reviewer. FT

2nd Reviewer: A

METHOD: GC/MS VOA (EPA Method 524.2)

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

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration
. SA = Spike added
RPD =1LCSC - LCSDC | * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration
LCS ID: BwJi2%29- S ]
Spike Spiked Sample LCS 1 CSD L CS/LCSD
Adde Concentration '
Compound ( ) ( Percent Recovery Percent Recovery RPD
v v
LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated
1,1-Dichloroethene 25.0 n o U Lo | VO 107 [0)
Trichloroethene %.230 jol o)
Benzene U |30 Y [0
Toluene ) | | 25 870 N o 102
Chlorobenzene J 2. {7V L 78| 97.4| ~ 2

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the
recalculated results.
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LDC #: ?0‘7055/

VALIDATION FINDINGS WORKSHEET
Sample Calculation Verification

page:__/of /

2nd reviewer: ’l':

Were all reported results recalculated and verified for all level IV samples?

HOD: GC/MS VOA (EPA Method 524.2)
Y N N/A
Y/N N/A

Were all recalculated results for detected target compounds agree within 10.0% of the reported results?

Concentration = (A XDF) Example:
(A)(RRF)(V,)(%S)

A, = Area of the characteristic ion (EICP) for the Sample 1.D. H" 1% \ & :

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

internal standard O
I = Amount of internal standard added in nanograms Conc. = Lw 'q‘q ) ( l ) ( )

(ng) 214719 ) Co.dbr3Byr )
RRF =  Relative response factor of the calibration standard. _
V, = Volume or weight of sample pruged in milliliters (mt) =

or grams (g).
Df = Dilution factor. / é ”"9 / L
%S =  Percent solids, applicable to soils and solid matrices : .

only.

Reported Calculated
Concentration Concentration
# Sample ID Compound ( ) ( ) Qualification

RECALC.185

Reviewer: FT




LDC Report# 30905B4

Laboratory Data Consultants, Inc.
Data Validation Report

Project/Site Name: NASA JPL

Collection Date: October 28, 2013

LDC Report Date: December 6, 2013

Matrix: Water

Parameters: Total Recoverable Chromium
Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23375
Sample ldentification

EB-6-10/28/13
MW-17-5
MW-17-4
MW-17-3
MW-17-2
MW-17-1
MW-18-5
MW-18-4
MW-18-3**
MW-18-2
MW-18-3MS
MW-18-3MSD
MW-18-3DUP

“*Indicates sample underwent EPA Level IV review

VALOGIN\BATTELLEVPL\30905B4_834.DOC 1



Introduction
This data review covers 13 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

This review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level |ll criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

UJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP interference check sample (ICS) analysis was not required.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)
All internal standard percent recoveries (%R) were within QC limits for samples on which

an EPA Level |V review was performed. Raw data were not evaluated for the samples
reviewed by EPA Level lll criteria.

VALOGIN\BATTELLEWPL\30905B4_B34.D0OC 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level lll criteria.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

Sample EB-6-10/28/13 was identified as an equipment blank. No chromium was found.

VALOGIN\BATTELLEWPL\30905B4_B34.00C 4



NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23375

No Sample Data Qualified in this SDG

NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG

13-23375

No Sample Data Qualified in this SDG
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LDC #.___30905B4 VALIDATION COMPLETENESS WORKSHEET Date; 12513

SDG #.__ 13-23375 Level llinv Page:_{ of |
Laboratory: BC Laboratories, Inc. Reviewer._ MG
2nd Reviewer:

METHOD: Total Recoverable Chromium (EPA Method 200.8)

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

Validation Area Comments
I.__| Technical holding times Sampling dates: (O-78-13
II.__11CP/MS Tune
lll.__| Calibration
IV. [ Blanks

V. | ICP Interference Check Sample (ICS) Analysis WoY 1requ e oe
v

VI, | Matrix Spike Analysis MS / M

VI. | Duplicate Sample Analysis DUP ok by difference
7

VIll. | Laboratory Control Samples (LCS) LCS

ot vevieweld for leve| (1]
vot utilized
not p@r‘FO"‘W@J

Not reviewed for Level 11l validation.

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

Xl. | ICP Serial Dilution

XIl. | Sample Result Verification :

XNl | Overall Assessment of Data

ZP>zzEEDE 2>

XIV. | Field Duplicates

xV_| Field Blanks N ND | EB=
Note: A= Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Valvidated Samples:** Indicates sample underwent Level IV validation
all _wWatev

1 | EB6-10/28113 11 [Mw-18-3ms 21 31
2 | Mw-17-5 12 |Mw-18-3MSD 22 32
3| Mw-17-4 13 |Mw-18-3DUP 23 33
4 | mw-173 14 24 34
5 |Mw-172 15 25 35
6 |mMwa71 4 16 26 36
7 |mwtas 17 27 37
gi |mw1sa 3 18 28 38
9 | Mw-18.3" 19 29 39
10 | Mw-18-2 20 30 | PBwW 40
Notes: \
i ! $

30905B4W.wpd



LDC #: 3990534 VALIDATION FINDINGS CHECKLIST

Page;_lof &

Reviewer:
2nd Reviewer:

M

—=

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

Validation Area

No

NA

Findings/Comments

I. Technical holding times

All technical holding times were met.

Cooler temperature criteria was met.

Il. ICP/MS Tune

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

Were %RSD of isotopes in the tuning solution <5%?

1ll. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

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

Were all initial calibration correlation coefficients > 0_.995?

IV. Blanks

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

NENAEANNENANEINN

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

V. ICP Interference Check Sample

Were ICP interference check samples performed daily?

Were the AB solution percent recoveries (%R) with the 80-120% QC limits?

VI, Matrix spike/Matrix spike duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for
waters and < 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was
used for samples that were < 5X the RL, including when only one of the duplicate
sample values were < 5X the RL.

VIl. Laboratory control samples

within the 80-120% QC limits for water samples and laboratory established QC

limits for soils?

Was an LCS anaylzed for this SDG? v
Was an LCS analyzed per extraction batch? ‘/
Were the LCS percent recoveries (%R) and relative percent difference (RPD) \/

MET-SW_2010.wpd version 1.0



30905 BU

LDC #: VALIDATION FINDINGS CHECKLIST Page:2 of &
Reviewer_ M
2nd Reviewer:
Validation Area Yes [ No { NA Findings/Comments

VI, Furnace Atomic Absorption QC

jLif MSA was performed, was the correlation coefficients > 0.9957
Do all applicable analysies have duplicate injections? (Level IV only)

For sample concentrations > RL, are applicable duplicate injection RSD values <
20%7 {Level IV only)

NANIANAN

Were analytical spike recoveries within the 85-115% QC limits?
IX. ICP Serial Dilution

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL : /
(ICP)/>100X the MDL(ICP/MS)?

Were all percent differences (%Ds) < 10%?

AN

Was there evidence of negative interference? If yes, professional judgement will be

used to qualify the data.
X. Internal Standards (EPA SW 846 Method 6020/EPA 200.8)

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) /
of the intensity of the internal standard in the associated initial calibration?

if the %Rs were outside the criteria, was a reanalysis performed? \/

XI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed? \/

Were the performance evaluation (PE) samples within the acceptance limits?

Xll. Sample Result Verification

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

Xlli. Overall assessment of data

Overall assessment of data was found to be acceptable. L/

XIV. Field duplicates

Field duplicate pairs were identified in this SDG. \/

Target analytes were detected in the field duplicates.

XV. Field blanks

Field blanks were identified in this SDG. \/

Target analytes were detected in the field blanks. \/

MET-SW_2010.wpd version 1.0



LDC # 309 O5 DY VALIDATION FINDINGS WORKSHEET Page: | of |

{
Initial and Continuing Calibration Calculation Verification Reviewer: VG;/
2nd Reviewer:

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

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

%R = Found_x 100 Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration (in ug/L) of each analyte in the ICV or CCV source
Recalculated Repoded
Acceptable
Standard 1D Type of Analysis Element Found {ug/L) True (ug/l.) %R %R (YIN)
ICP (Initial calibration)
hs3 ICP/MS (Initial calibration)
ion
Tev Cv 53.31(3 50.000 j0g |05 Y
CVAA (Initial calibration)
ICP (Continuing calibration)
Wue ICP/IMS (Continui libration)
ontinuing calibration rul
cCevD cvw 38.989 Ho.000 975 97.%
CVAA (Continuing calibration)
GFAA (Initial calibration)
GFAA (Continuing calibation)

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

CALCLC.45W



Loc #_ 391 05 BY VALIDATION FINDINGS WORKSHEET Page:__{ of |

Level IV Recalculation Worksheet Reviewer, MG
2nd Reviewer:

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

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

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

A sample and duplicate relative percent difference (RPD) was recaiculated using the following formuia:

RPD ={S-D| x 100 Where, S = Original sample concentration
(8+D)/2 . D = Duplicate sample concentration

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

%D = |I-SDR| x 100 Where, | = Initial Sample Result (mg/L)
| SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5}
Recalculated 1L Reparted |
Found/S/I True / D/ SDR (units}) Acceptable
Sample D Type of Analysis Element (units) %R [ RPD | %D %R/ RPD / %D (Y/N)
- ICP interference check _ —_ _— —_ —_— —_
1198
LS Laboratory control sample | ~ - 40.832 Qaj /,; 40.000 </";/L)| [02 log Y
2014
Matrix spike (SSR-SR)
M (,u
Y C 3. 296 ( 3/‘-) 9. 000 3/:.) 90. & 90.(, I
doox  / Joo7 ]
13 puplete cr | p.aq4g (4l 77y W)l uq.v “q-7 L
_— {CP serial dilution _ — — — — —_

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results.
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Lpc# 30905 BY VALIDATION FINDINGS WORKSHEET Page:_| of [
Sample Calculation Verification Reviewer__ MG

2nd reviewer:

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

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

N_N/A Have results been reported and calculated correctly?

N N/A Are resuits within the calibrated range of the instruments and within the linear range of the ICP?

N_N/A Are all detection limits below the CRDL?
Detected analyte results for &+ 9 , Cv were recalculated and verified using the following
equation;
Concentration = RD Dil Recalculation:

(in. Vol.)
RD = Raw data concentration (9 948 /43 /L_. ) ((0,0‘;O L_)
FVv = Final volume (m) - . y73
in.Vol. = Initial volume (mi) or weight {G) 9 9 4 8 3 / C
Dil = Dilution factor O0.950
Reported Caiculated
Concentyation Concentration Acceptable
# Sample ID Analyte *9/y (“3/L) (Y/N)
\ Q Cor 2.9 2.9 Y
Note:

RECALC.4SW



LDC Report# 30905B6

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL
Collection Date: October 28, 2013
LDC Report Date: December 6, 2013
Matrix: Water

Parameters: Wet Chemistry
Validation Level: EPA Level lll & IV
Laboratory: BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23375
Sample Identification

EB-6-10/28/13
MW-17-5

MW-17-4

MW-17-3

MW-17-2

MW-17-1

MW-18-5

MW-18-4
MW-18-3**
MW-18-2
EB-6-10/28/13MS
EB-6-10/28/13MSD
EB-6-10/28/13DUP
MW-18-3MS
MW-18-3MSD
MW-18-3DUP

**Indicates sample underwent EPA Level IV review
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Introduction
This data review covers 16 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 314.0 for Perchlorate and
EPA SW 846 Method 7196 for Hexavalent Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Samples indicated by a double asterisk on the front cover underwent an EPA Level IV
review. An EPA Level lll review was performed on all of the other samples. Raw data were
not evaluated for the samples reviewed by EPA Level lll criteria since this review is based
on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30905B6_B834.00C 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No contaminant
concentrations were found in the initial, continuing and preparation blanks.

V. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Sample Result Verification

All sample result verifications were acceptable for samples on which an EPA Level IV
review was performed. Raw data were not evaluated for the samples reviewed by EPA
Level Il criteria.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

VALOGIN\BATTELLE\PL\3090586_B34.DOC 3



X. Field Duplicates
No field duplicates were identified in this SDG.
Xl. Field Blanks

Sample EB-6-10/28/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLEWPL\30905B6_B34.DOC 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23375

No Sample Data Qualified in this SDG

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23375

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30905B6_B34.DOC



LDC #:__30905B6 VALIDATION COMPLETENESS WORKSHEET Date: (2-5-13

SDG #;__13-23375 | Level HINV Page:_l of [
Laboratory: BC Laboratories, Inc. 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.

METHOD: Hexavalent Chromium (EPA SW846 Method 7196), Perchlorate (EPA Method 314.0)

Validation Area Comments
Sampling dates: [D-78-173

1. Technical holding times

1 Initial calibration

fil. Calibration verification

IV | Blanks

V | Matrix Spike/Matrix Spike Duplicates M3 /MDD _

vlI. | Duplicates DUP # 16 OK by At Flercmce
V. | Laboratory control samples v LCS

VII. | Sample result verification Not reviewed for Level Il validation.

IX.. ] Overall assessment of data

AR NN, S

X. | Field duplicates

| | e hianis No | £EB= |
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:** Indicates sample underwent Level IV validation
oll_wWater
1 EB-6-10/28/13 11 |EB-6-10/28/13MS 21 31
2 MW-17-5 ) 12 |EB-6-10/28/13MSD 22 32
3 MW-174 13 |EB-6-10/28/13DUP 23 33
4 MW-17-3 14 |MW-18-3MS 24 34
5 MW-17-2 15 |MW-18-3MSD 25 35
6 MW-17-1 ‘ 16 |MW-18-3DUP 26 36
7 MW-18-5 17 27 37
8 MW-18-4 18 28 38
9 MW-18-3** 19 29 39
10| Mw-18-2 20 0 | PBW 40
Notes:

30905B6W.wpd
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30905 Be VALIDATION FINDINGS CHECKLIST } Page: | of &

Reviewer:
2nd Reviewer:

LDC #:

Method:Inorganics (EPA Method S€e cover )

Validation Area Yes | No | NA Findings/Comments

l. Technical holding times

All technical holding times were met.

SN

Cooler temperature criteria was met.

Ill. Calibration

Were all instruments calibrated daily, each set-up time?

Were the proper number of standards used?

Were all initial calibration correlation coefficients > 0.9857

NIANANAN

Were all initial and continuing calibration verification %Rs within the 90-110% QC
limits?

Were titrant checks performed as required? (Level IV only)

NN

Were balance checks performed as required? (Level [V only)

Ill. Blanks
Was a method blank associated with every sample in this SDG? l/

Was there contamination in the method blanks? If yes, please see the Blanks /
validation completeness worksheet.

1V. Matrix spike/Matrix spike duplicates and Duplicates

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this
SDG? If no, indicate which matrix does not have an associated MS/MSD or \/
MS/DUP. Soil / Water.

Were the MS/MSD percent recoveries (%R) and the relative percent differences
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike
concentration by a factor of 4 or more, no action was taken.

N

Were the MS/MSD or duplicate relative percent differences (RPD) < 20% for /
waters and < 35% for soil samples? A control limit of < CRDL(< 2X CRDL for soil)
was used for samples that were < 5X the CRDL, including when only one of the
duplicate sample values were < 5X the CRDL.

V. Laboratory control samples

Was an LCS anaylzed for this SDG?

Was an LCS analyzed per extraction batch?

NONN

Were the LCS percent recoveries (%R) and relative percent difference (RPD)
within the 80-120% (85-115% for Method 300.0) QC limits?

VI. Regional Quality Assurance and Quality Control

Were performance evaluation (PE) samples performed?

Were the performance evaluation (PE) samples within the acceptance limits? \/

L WETC-EPA_2010.wpd version 1.0



LDC #:

309 0586 VALIDATION FINDINGS CHECKLIST

Page:_a‘of _2_
Reviewer: MQ{

2nd Reviewer:

Validation Area Yes [ No | NA Findings/Comments
VIl. Sample Result Verification
Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable
to level IV validation? l/
Were detection limits < RL? v
VIIl. Overall assessment of data
Overall assessment of data was found to be acceptable. V4

IX, Field duplicates

Field duplicate pairs were identified in this SDG.

Target analytes were detected in the field duplicates.

X. Field blanks

Field blanks were identified in this SDG.

Target analytes were detected in the field blanks.

WETC-EPA_2010.wpd version 1.0



LDC# 239905 Bo6 VALIDATION FINDINGS WORKSHEET Page. | of | _

Sample Specific Analysis Reference Reviewer. M &
2nd reviewer: __{ /[~

All circled methods are applicable to each sample.

L Sample ID] __Matrix Parameter
| —¥19 W | pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC(CRYCIO,)
GCn-13 pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®(CIO,)
L Y16 pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC(CR®) ClO,

NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR®** ClO,
NO; NO, SO, PO, ALK CN' NH; TKN TOC CR* CIO,
NO; NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
NO; NO, SO, PO, ALK CN° NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN  NH, TKN TOC CR* CIO,
NO; NO, SO, PO, ALK CN' NH; TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR* CIO,
NO. NO, SO, PO, ALK CN°  NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO; NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO; NO, SO, PO, ALK CN_ NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN° NH, TKN TOC CR* ClO,
NO; NO, SO, PO, ALK CN" NH; TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* ClO,
NO. NO. SO, PO, ALK CN- NH. TKN TOC CR® CIO,

pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS CI
pH TDS Cl
pH TDS Cl
nH _TDS CI

T i Mm mMmMmmMmm Mm@ MM mMmMmimmMm T Mm ™M | mim o im i

Comments:
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LDC # 30905 Be VALIDATION FINDINGS WORKSHEET Page:_| of I

Initial and Continuing Calibration Calculation Verification Reviewer: M&
2nd Reviewer:

METHOD: Inorganics, Method __ S€c Cover

The correlation coefficient (r) for the calibration of Cr vl was recalculated. Calibration date: (011 -1 E)

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

%R = Found x 100 Where, Found = concentration of each analyte measured in the analysis of the ICV or CCV solution
True True = concentration of each analyte in the ICV or CCV source
Recalculated Reparted
C ove A b $ Acceptable
Type of Analysis Analyte Standard D Found (units) True (units) ror %R r or %R (YIN)
Y

Initial calibration Blank 0.000 (ma / L 0. Q0|

Standard 1 0.0903 ( ) 0.003

Standard 2 0. 905 ( ) 0.005

Standard 3 0.035 ( ) 0.020 9 v 2.99999.3

Cv vl Standard 4 0050 (| )| o.o40 (7750999907 e Y

Standard 5 0.100 ( v ) 0.078

Standard 6 -

Standard 7 -

T N o949
Callibration verification M ” /
ClOy ccvs [0.405 (a/'—) (0. 090 ( ] L-) 104 | O
?22%0
Calibration verification
m v

Calibration verification . _

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

CALCLC.6



Loc# 20905 Bo VALIDATION FINDINGS WORKSHEET page:_{ of |
Level IV Recalculation Worksheet Reviewer: M&

2nd Reviewer: U ~—

METHOD: Inorganics, Method ___ $8& €V &V

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

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

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

RPD=|S-D] x100 Where, S= Original sample concentration
(S+D)/2 D= Duplicate sample concentration
Recalculated ol Repoded
Found /S True/D Acceptable
Sampie ID Type of Analysis Element {units) {units) %R / RPD %R / RPD (Y/N)
0022 Laboratory control sample
LCS CitOy  110.878 (”3’9 10. 000 (”‘d/'-) (09 (9 Y
7930 Matrix spike sample (SSR-SR)
m wm
Y Cv vl 0.051® ( N‘—)O.OG%’&}( ﬁ/t.) 98 .4 e .3
d l"/ 0038 Duplicate sample
M n
3 cog | no ¢ no (3/0' o —
L 4

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

TOTCLC.6



Loc# 30905 B6 VALIDATION FINDINGS WORKSHEET Page:_ | of | _
Sample Calculation Verification Reviewer. M G/

2nd reviewer:

METHOD: Inorganics, Method __See ¢ ovev

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

N_N/A Are results within the calibrated range of the instruments?
i@N N/A Are all detection limits below the CRQL?
Compound (analyte) results for # 9 Cr vi reported with a positive detect were
recalculated and verified using the following equation:

Concentration = Recalculation:

Factor = 1. 295 0.009 - 0.00] ) x [.99%
Bias - 0.001 Cr V= < )

dil= 1 = 0.0013 "l
Reported Calculated
Concenyatlon Conce 7atlon Acceptable
# Sample ID Analyte (Y/N)
l 9 C1o v Yy $s Y
(rg /e ) | (g /]
Cr V| 0.00083 | 0.0013 *| |
Note: 'H"é '4‘0 ‘S USing move <rqn.-('uwmf *F‘G\ Uvé€g +ha o\if'plax(;eJ

in_d1he  vaw  Jdata .

RECALC.6
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LABORATORY DATA CONSULTANTS, INC.
l “ “ l 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099
NN
Battelle December 19, 2013

505 King Avenue
Room 10-1-170
Columbus, OH 43201
ATTN: Ms. Betsy Cutie

SUBJECT: NASA JPL, Data Validation
Dear Ms. Cutie,
Enclosed are the final validation reports for the fractions listed below. These SDGs were

received on November 27, 2013. Attachment 1 is a summary of the samples that were
reviewed for each analysis.

LDC Project # 30933:

SDG # Fraction

13-23495 Volatiles, Total Recoverable Chromium, Wet Chemistry
13-23598

13-23687

The data validation was performed under EPA Level lll guidelines. The analyses were
validated using the following documents, as applicable to each method:

o USEPA Contract Laboratory Program National Functional Guidelines for
Superfund Organic Methods Data Review, June 2008

o USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Superfund Data Review, January 2010

° EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste,
update 1, July 1992; update [IA, August 1993; update I, September 1994,
update |IB, January 1995; update lll, December 1996; update ItIA, April
1998; 11IB, November 2004; Update 1V, February 2007

Please feel free to contact us if you have any questions.
Sincerely,
e =2
Pei Geng
Project Manager/Senior Chemist

L:\Battelle\JPL\30933COV.wpd



Shaded cells indicate Level IV validation (all other cells are Level llI validation).

DATE | paTE | voa | o | noN | Noqn | 0O, | crvy | cLo,
LDC SDG# REC'D | DUE | (524.2) | (200.8) | (300.0) | (353.2) | (365.1) | (7196) | (314.0)
Math Sl wls|wlsiw|s|w|s|w|s|w|s|wls s |w s
A 13-23495 1127113 |1220m3 |14 L o [1a] o Ja o lalofa o l1zfo1a]o0
B 13-23598 11727113 |1220m3] 9 o o |o |3 lo|6lole|olaflofo]o
c 13-23687 1127113 |1212013 10 | o J10 o |1 {0 |alofa]o10]lo]10]0
Total T/PG 33lo33|of{slof1a]o]1alolss]o0}33]o 0o 171

30933ST.wpd




LDC Report# 30933A1

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

October 29, 2013
December 10, 2013
Water

Volatiles

EPA Level Il

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23495

Sample Identification

TB-7-10/29/13
EB-7-10/29/13
MW-11-5
MW-11-4
MW-11-3
MW-11-2
MW-11-1
MW-3-5
MW-3-4
MW-3-3
MW-3-2
MW-3-1
MW-11-6MS
MW-11-6MSD

VALOGIN\BATTELLE\JPL\30933A1_BA3.DOC



Introduction

This data review covers 14 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLE\PL\30933A1_BA3.DOC



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds.

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/30/13 Pentachloroethane 74.5 All samples in SDG 13-23495 J (all detects) P

! UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/29/13 Pentachloroethane 81.9 All samples in SDG 13-23495 J (all detects) P

UJ (all non-detects)

VALOGIN\BATTELLE\JPL\30933A1_BA3.DOC



V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Although matrix spike (MS) and matrix spike duplicate (MSD) samples were not
required by the method, MS and MSD samples were reported by the laboratory. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VIil. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control
Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
XI. Target Compound Identifications

Raw data were not reviewed for this SDG.

XIll. Compound Quantitation

Raw data were not reviewed for this SDG.

XIll. Tentatively Identified Compounds (TICs)

Raw data were not reviewed for this SDG.

XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

4
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XVI. Field Duplicates
No field duplicates were identified in this SDG.
XVIL. Field Blanks

Sample TB-7-10/29/13 was identified as a trip blank. No volatile contaminants were
found.

Sample EB-7-10/29/13 was identified as an equipment blank. No volatile contaminants
were found.

VALOGIN\BATTELLEVWJPL\30933A1_BA3.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23495

SDG Sample Compound Flag AorP Reason

13-23495 | TB-7-10/29/13 Pentachloroethane J (all detects) P Continuing calibration
EB-7-10/29/13 UJ (all non-detects) (%D)

MW-11-5
MW-11-4
MW-11-3
MW-11-2
MW-11-1

13-23495 | TB-7-10/29/13 Pentachloroethane J (all detects) P Continuing calibration
EB-7-10/29/13 UJ (all non-detects) (ICV %D)

MW-11-5
MW-11-4
MW-11-3
MW-11-2
MW-11-1
MW-3-5
MW-3-4
MW-3-3
MW-3-2
MW-3-1

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23495

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEWPL\30933A1_BA3.DOC



LDC #:___30933A1 VALIDATION COMPLETENESS WORKSHEET Date:_/ 2/ %

SDG #__13-23495 Level Il Page:_/of _/7'
Laboratory._ BC L aboratories, Inc. Reviewer: r

2nd Reviewer:ﬁgL
METHOD: GC/MS Volatiles (EPA Method 524.2)

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

Validation Area _Comments
I. | Technical holding times A Sampling dates: |0 ) 1 ] )
II. | GC/MS Instrument performance check JAY
1| nitial calibration A 0./- By < 20  { -
V.| Continuing calibration/ICV W \o Jew 2 30
V. |Blanks A
VI. | Surrogate spikes O
VII. | Matrix spike/Matrix spike duplicates A
Vill, | Laboratory control samples A LD
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards JAY
XI. | Target compound identification N
XII. | Compound gquantitation/RL/LOQ/LODs N
XNHi. | Tentatively identified compounds (TICs) N
XiV. | System performance N
XV. { Overall assessment of data A
XVI. | Field duplicates N
XVII._| Field blanks MO e = tEH = 2~
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validatewes:
1| TB-7-10/29/13 11 |Mw-3-2 21 | BW 2w 0 31
2 EB-7-10/29/13 12 {MW-3-1 22 32
3 MW-11-5 13 [MW-11-5MS 23 33
4 MW-11-4 14  |MW-11-5MSD 24 34
5 MW-11-3 15 25 35
6 MW-11-2 16 26 36
7 MW-11-1 17 27 37
8 MW-3-5 18 28 38
9 MW-3-4 19 29 39
10 | MW-3-3 20 30 40

30933A1W.wpd



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichloropropane

{Il. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJdJ. 1,2-Dichlorobenzene

DDDD. Isopropy! alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chloride

Y. 4-Methyl-2-pentanone

SS. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA. Tetrachloroethene

Uu. 1,1,1,2-Tetrachloroethane

000Q. 1,3,5-Trichlorobenzene

Hll. tsobutyl alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

WV. Isopropylbenzene

PPP, trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

1. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQAQ. cis-1,2-Dichloroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SS8S. o-Xylene

MMMM. Benzyl chloride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafluoroethane

0000.1,1-Diflucroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

pPPP. Yo Y thlo ro e Hram s

0. Carbon tetrachloride

lI. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW, Ethanol QQQQ.
P. Bromodichloromethane JJ. Dichlorodifluoromethane DDD. 1,2 4-Trimethylbenzene XXX. Di-isopropyl ether RRRR.
Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol S8SS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Buty! alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA, Ethyl tert-buty! ether UuUuu.
T. Dibromochloromethane NN. Methy! ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether VVWV.

COMPNDL_VOA wpd




LDC#_%09 %> & /

METHOD: GC/MS VOA (EPA Method 524.2)

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A".
N \N/A Was a continuing calibration standard analyzed at least once every 12 hours for each instrument?
Y 1A Were all percent differences (%D) < 30% ?

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Page._ /of /
Reviewer: FT
2nd Reviewer: Z

Finding %D
# Date Standard ID Compound {Limit: <30.0%) Associated Samples Qualifications
wl>41v> \N2Z__M5vS PEeY g1.9. A\ Slw g
o] 301 LS eH - ey PPy e 4.5 v .

CONCAL.185



LDC Report# 30933B1

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

October 30, 2013
December 10, 2013
Water

Volatiles

EPA Level llI

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23598

Sample Identification

TB-8-10/30/13
MW-13

MW-8
DUPE-5-4Q13
MW-15
DUPE-6-4Q13
MW-7
MW-13MS
MW-13MSD

VALOGIN\BATTELLEWPL\30933B1_BA3.DOC



introduction

This data review covers 9 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

ud Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLE\JPL\30933B1_BA3.DOC



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds.

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP
10/31/13 Bromomethane 35.0 All samples in SDG 13-23598 J (all detects) P
(1314708-CCV1) UJ (all non-detects)
10/31/13 Methyl iodide 45.0 All samples in SDG 13-23598 J (all detects) p
(1314708-CCV2 UJ (all non-detects)
Pentachloroethane 128 J (all detects)
UJ (all non-detects)

The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

VALOGIN\BATTELLEWPL\30933B1_BA3.DOC



Associated
Date Compound %D Samples Flag AorP

10/29/13 Pentachloroethane 81.9 All samples in SDG 13-23598 J (all detects) P
UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Although matrix spike (MS) and matrix spike duplicate (MSD) samples were not
required by the method, MS and MSD samples were reported by the laboratory. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
XI. Target Compound Identifications

Raw data were not reviewed for this SDG.

XIl. Compound Quantitation

Raw data were not reviewed for this SDG.

XIll. Tentatively ldentified Compounds (TICs)

Raw data were not reviewed for this SDG.

VALOGIN\BATTELLEVPL\30933B1_BA3.DOC



XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

Samples MW-8 and DUPE-5-4Q13 and samples MW-15 and DUPE-6-4Q13 were

identified as field duplicates. No volatiles were detected in any of the samples with the
following exceptions:

Concentration (ug/L)

Compound MW-8 DUPE-5-4Q13 RPD
Bromodichloromethane 0.86 0.88 2
Chloroform 1.1 1.2 9
Dibromochloromethane 0.50 0.56 11
Trichloroethene 0.090 0.090 0
Trichlorofluoromethane 0.34 0.32 6

XVIL. Field Blanks

Sample TB-8-10/30/13 was identified as a trip blank. No volatile contaminants were
found.

VALOGIN\BATTELLEWPL\30933B1_BA3.DOC



NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23598

SDG

Sample

Compound

Flag

AorP

Reason

13-23598

7B-8-10/30/13
MW-13

MW-8
DUPE-5-4Q13
MW-15
DUPE-6-4Q13
MW-7

Bromomethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(%D)

13-23598

TB-8-10/30/13
MW-13

MwW-8
DUPE-5-4Q13
MW-15
DUPE-6-4Q13
Mw-7

Methyl lodide

Pentachloroethane

J (all detects)
UJ (all non-detects)
J (all detects)
UJ (all non-detects)

Continuing calibration
(%D)

13-23598

TB-8-10/30/13
MW-13

MwW-8
DUPE-5-4Q13
MW-15
DUPE-6-4Q13
MW-7

Pentachloroethane

J (all detects)
UJ (all non-detects)

Continuing calibration
(ICV %D)

NASA JPL
Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23598

VALOGINABATTELLEVWPL\30933B1_BA3.DOC
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LDC #__30933B1 VALIDATION COMPLETENESS WORKSHEET Date. /% /+//)

SDG #:__13-23598 Level Il Page:_/of /
Laboratory._ BC Laboratories, Inc. Reviewer:
2nd Reviewer:

METHOD: GC/MS Volatiles (EPA Method 524.2)

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

_Validation Area Comments
. Technical holding times A Sampling dates: 10 } "701 1D
il. GC/MS Instrument performance check A l ‘
l.__| Initial calibration A °h  wop = 20, i
IV. | Continuing calibration/ICV S/ 1o Jcw = 30
V. | Blanks JAY
VI. | Surrogate spikes A
VI. | Matrix spike/Matrix spike duplicates A
VIIl. | Laboratory control samples A [
IX. | Regional Quality Assurance and Quality Control N
X.__{ Internal standards L\
XI. | Target compound identification N
Xll. | Compound quantitation/RL/LOQ/LODs N
XIIl. | Tentatively identified compounds (TICs) N
XIV. | System performance N
XV. | Overall assessment of data ,L\
XVI. | Field duplicates Sw D= 2t x5 b
XVII. | Field blanks N T = 1
Note: A = Acceptable *-ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
wJ
1 | 1B-8-10/30/13 1 | WAz & 21 31
2 MW-13 12 22 32
3 MW-8 P 13 23 33
4 | DUPE-5-4Q13 D 14 24 34
5 | MW-15 % 15 25 35
6 |DUPE-64Q13 0 16 26 36
7 MW-7 17 27 37
8 MW-13MS 18 28 38
9 MW-13MSD 19 29 39
10 20 30 40

30933B1W.wpd



METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichloropropane

IIl. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJdJ. 1,2-Dichlorobenzene

DDDD. Isopropy! alcohol

C. Vinyl choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichiorobenzene

EEEE. Acetonitrile

D. Chloroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chioride

Y. 4-Methyl-2-pentanone

88. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z. 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disulfide

AA. Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

0Q00. 1,3,5-Trichlorobenzene

1. Isobuty! alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. lsopropylbenzene

PPP. trans-1,2-Dichloroethene

JJJJ. Methacrylonitrile

1. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQQ. cis-1,2-Dichloroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chioroform

EE. Ethylbenzene

YY. n-Propylbenzene

SSS. o-Xylene

MMMM. Benzy! chloride

1.. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichiorotetrafluorosthane

0000.1,1-Difluoroethane

N. 1,1,1-Trichloroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VWV. 4-Ethyltoluene

PPPP. ’Q,&m Inlorpe et

Q. Carbon tetrachloride

It. 2-Chloroethylvinyl ether _ CCC. tert-Butylbenzene WWW. Ethanol QQQaQ.
P. Bromadichloromethane JJ. Dichlorodifluoromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropy! ether RRRR.
Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol $SSS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-buty! ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Buty! alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA, Ethyl tert-butyl ether UUuu.
T. Dibromochloromethane NN. Methy! ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyt methyl ether VVVWV.
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LDC# Z°92>p)

METHOD: GC/MS VOA (EPA Method 524.2)

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

VALIDATION FINDINGS WORKSHEET

Continuing Calibration

Were all percent differences (%D) < 30% ?

Page: _/ of _/
Reviewer: FT

2nd Reviewer:_ii_

Finding %D
# Date Standard 1D Compound (Limit: <30.0%) Associated Samples Qualifications
)24l W2 MS-¥5 fYyY e g\ 9 A\l \Jud (}f
%\
0] 1\ \ 08 — cav | » 3S- U A J
P
|0 )")\/\7) V514708 cov e | MeMa | Todidle §s-U | \
PYYe 2% J )
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LDC#,_99%7 %)

T
NA
Y /N NA

VALIDATION FINDINGS WORKSHEET
Field Duplicates

HOD: GC/MS VOA (EPA SW 846 Method 524.2)

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

Page:
Reviewer:
2nd Reviewer:

Concentration (ug/L)

Compound 3 4 RPD
P 0.86 0.88 2
K 1.1 1.2 9
T 0.50 0.56 11
S 0.080 0.090 0
KK 0.34 0.32 6

V:\FIELD DUPLICATES\templates\30933B1.wpd
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LDC Report# 30933C1

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

October 31, 2013
December 10, 2013
Water

Volatiles

EPA Level i

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23687

Sample Identification

TB-9-10/31/13
MW-6
MW-16-grab
DUPE-7-4Q13
MW-1

MW-5

MW-10
DUPE-8-4Q13
MW-1MS
MW-1MSD

VALOGIN\BATTELLEVPL\30933C1_BA3.DOC



Introduction

This data review covers 10 water samples listed on the cover sheet including dilutions
and reanalysis as applicable. The analyses were per EPA Method 524.2 for Volatiles.

This review follows a modified outline of the USEPA Contract Laboratory Program
National Functional Guidelines for Superfund Organic Methods Data Review (June
2008).

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

Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

UJ Indicates the compound or analyte was analyzed for but not detected. The
sample detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30933C1_BA3.DOC



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All
cooler temperatures met validation criteria.

Il. GC/MS Instrument Performance Check

Instrument performance was checked at 12 hour intervals.

All ion abundance requirements were met.

lll. Initial Calibration

Initial calibration was performed using required standard concentrations.

Percent relative standard deviations (%RSD) were less than or equal to 20.0% for all
compounds.

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

IV. Continuing Calibration
Continuing calibration was performed at the required frequencies.
Percent differences (%D) between the initial calibration RRF and the continuing

calibration RRF were within the method criteria of less than or equal to 30.0% for all
compounds with the following exceptions:

VALOGIN\BATTELLEWPLY30933C1_BA3.DOC

Associated
Date Compound %D Samples Flag AorP
11/113 Methyl lodide 34.1 BWKO0021 J (all detects) P
TB-9-10/31/13 UJ (all non-detects)
Pentachloroethane 73 MW-6 J (all detects)
MW-16-grab UJ (all non-detects)
MW-1
MW-5
MW-10
DUPE-8-4Q13
MW-1MS
MW-1MSD
11/4/13 Bromomethane 34.8 1314863-CCB1 J (all detects) P
(1314863-CCV1) DUPE-7-4Q13 UJ (all non-detects)
11/4/13 Methyl lodide 42.9 1314863-CCB1 J (all detects) P
(1314863-CCV2) DUPE-7-4Q13 UJ (all non-detects)
Pentachloroethane 92.0 J (all detects)
UJ (all non-detects)
3




The percent differences (%D) of the second source calibration standard were less than
or equal to 30.0% for all compounds with the following exceptions:

Associated
Date Compound %D Samples Flag AorP

10/29/13 Pentachloroethane 81.9 All samples in SDG 13-23687 J (all detects) P
UJ (all non-detects)

V. Blanks

Method blanks were reviewed for each matrix as applicable. No volatile contaminants
were found in the method blanks.

VI. Surrogate Spikes

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

VII. Matrix Spike/Matrix Spike Duplicates

Although matrix spike (MS) and matrix spike duplicate (MSD) samples were not
required by the method, MS and MSD samples were reported by the laboratory. Percent
recoveries (%R) and relative percent differences (RPD) were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Regional Quality Assurance and Quality Control

Not applicable.

X. Internal Standards

All internal standard areas and retention times were within QC limits.
Xl. Target Compound ldentifications

Raw data were not reviewed for this SDG.

XIl. Compound Quantitation

Raw data were not reviewed for this SDG.

XIll. Tentatively ldentified Compounds (TICs)

Raw data were not reviewed for this SDG.

VALOGIN\BATTELLEMPL\30933C1_BA3.DOC



XIV. System Performance

Raw data were not reviewed for this SDG.

XV. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XVI. Field Duplicates

Samples MW-8 and DUPE-5-4Q13 and samples MW-15 and DUPE-6-4Q13 were

identified as field duplicates. No volatiles were detected in any of the samples with the
following exceptions:

Concentration (ug/L)

Compound MW-16-grab DUPE-7-4Q13 RPD
Bromodichloromethane 7.3 8.1 10
Bromoform 2.2 2.0 10
Chloroform 6.0 6.6 10
Dibromochloromethane 6.4 6.7 5

Concentration (ug/L)

Compound MW-10 DUPE-8-4Q13 RPD
Chloroform 0.93 0.91 2
1,1-Dichloroethane 0.21 0.22 5
cis-1,2-Dichloroethene 0.16 0.18 12
trans-1,2-Dichloroethene 0.24 0.26 8
Tetrachloroethene 0.90 0.89 1
Trichloroethene 8.0 8.1 1

XVII. Field Blanks

Sample TB-8-10/30/13 was identified as a trip blank. No volatile contaminants were

found.

VALOGIN\BATTELLEWPL\30933C1_BA3.DOC




NASA JPL
Volatiles - Data Qualification Summary - SDG 13-23687

SDG Sample Compound Flag AorP Reason

13-23687 | TB-9-10/31/13 Methyl lodide J (all detects) P Continuing calibration
MW-6 UJ (all non-detects) (%D)

MW-16-grab Pentachloroethane J (all detects)
DUPE-7-4Q13 UJ (all non-detects)
MW-1
MW-5
MW-10
DUPE-8-4Q13
13-23687 | DUPE-7-4Q13 Bromomethane J (all detects) P Continuing calibration
UJ (all non-detects) (%D)

13-23687 { TB-9-10/31/13 Pentachloroethane J (all detects) P Continuing calibration
MW-6 UJ (all non-detects) (ICV %D)
MW-16-grab
DUPE-7-4Q13
MW-1
MW-5
MW-10
DUPE-8-4Q13

NASA JPL

Volatiles - Laboratory Blank Data Qualification Summary - SDG 13-23687

VALOGIN\BATTELLEWPL\30933C1_BA3.DOC
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LDC #:
SDG #:

30933C1
13-23687

LLaboratory._ BC Laboratories, Inc.

METHOD: GC/MS Volatiles (EPA Method 524.2)

VALIDATION COMPLETENESS WORKSHEET
Level Il

Date: / 7’/ L/// 3
Page:_lof ]

Reviewer:

2nd Reviewer: /

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

_Validation Area Comments
I.__| Technical holding times A Sampling dates: \© ) % | \ \’b
1. GC/MS Instrument performance check A ! ‘
11| initial calibration AN %h pep = 20 (2
IV. | Continuing calibration/ICV S/ \ e I} ceV + 30
V. | Blanks A
VI. | Surrogate spikes A
VII. | Matrix spike/Matrix spike duplicates A
VII. | Laboratory control samples A LD
IX. | Regional Quality Assurance and Quality Control N
X. Internal standards A
Xl. | Target compound identification N
XIl. | Compound guantitation/RL/LOQ/LODs N
XIIl. | Tentatively identified compounds (TICs) N
XIV. | System performance N
XV. [ Overall assessment of data Ar
XVI. | Field duplicates SV p- 2 Y
xVil. | Field blanks N V2 T =
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R =Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
s OA
1_)| TB-9-1031/13 1 1| W Koo 21 31
2 )| mwe 122 \ B ABLH ) 22 32
3 V| MwW-16-grab D 13 23 33
4 71 DUPE-7-4Q13 2 14 24 34
5 1 [ Mw-1 15 25 35
6 \ MW-5 16 26 36
7 \ MW-10 7, 17 27 37
8 | DUPE-84Q13 D, |18 28 38
9\ Mw-1ms 19 29 39
10 | Mw-1msD 20 30 40
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METHOD: VOA

TARGET COMPOUND WORKSHEET

A. Chloromethane

U. 1,1,2-Trichloroethane

00. 2,2-Dichloropropane

IIl. n-Butylbenzene

CCCC.1-Chlorohexane

B. Bromomethane

V. Benzene

PP. Bromochloromethane

JJd. 1,2-Dichlorobenzene

DDDD. Isopropyl alcohol

C. Viny! choride

W. trans-1,3-Dichloropropene

QQ. 1,1-Dichloropropene

KKK. 1,2,4-Trichlorobenzene

EEEE. Acetonitrile

D. Chioroethane

X. Bromoform

RR. Dibromomethane

LLL. Hexachlorobutadiene

FFFF. Acrolein

E. Methylene chloride

Y. 4-Methyl-2-pentanone

SS. 1,3-Dichloropropane

MMM. Naphthalene

GGGG. Acrylonitrile

F. Acetone

Z, 2-Hexanone

TT. 1,2-Dibromoethane

NNN. 1,2,3-Trichlorobenzene

HHHH. 1,4-Dioxane

G. Carbon disuffide

AA. Tetrachloroethene

UU. 1,1,1,2-Tetrachloroethane

000. 1,3,5-Trichlorobenzene

IHI. tsobutyl alcohol

H. 1,1-Dichloroethene

BB. 1,1,2,2-Tetrachloroethane

VV. Isopropylbenzene

PPP. trans-1,2-Dichioroethene

JJJd. Methacrylonitrile

1. 1,1-Dichloroethane

CC. Toluene

WW. Bromobenzene

QQAQ. cis-1,2-Dichloroethene

KKKK. Propionitrile

J. 1,2-Dichloroethene, total

DD. Chlorobenzene

XX. 1,2,3-Trichloropropane

RRR. m,p-Xylenes

LLLL. Ethyl ether

K. Chloroform

EE. Ethylbenzene

YY. n-Propylbenzene

SSS. o-Xylene

MMMM. Benzy! chiaride

L. 1,2-Dichloroethane

FF. Styrene

ZZ. 2-Chlorotoluene

TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane

NNNN. lodomethane

M. 2-Butanone

GG. Xylenes, total

AAA. 1,3,5-Trimethylbenzene

UUU. 1,2-Dichlorotetrafluoroethane

0000.1,1-Difluoroethane

N. 1,1,1-Trichioroethane

HH. Vinyl acetate

BBB. 4-Chlorotoluene

VVV. 4-Ethyltoluene

pPPP. Penkn dloro e Waans__

O. Carbon tetrachloride

Il. 2-Chloroethylvinyl ether

CCC. tert-Butylbenzene

WWW, Ethanol

QaaQa.

P. Bromadichloromethane

JJ. Dichloradifluoromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR.

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanot SSSS.
R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT.
S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-isopropyltoluene AAAA, Ethyl tert-buty! ether UuUuu.
{LT. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methy! ether VWV,
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LDC#_ 297 % ’90/ VALIDATION FINDINGS WORKSHEET
Continuing Calibration

METHOD: GC/MS VOA (EPA Method 524.2)

Were all percent differences (%D) < 30% ?

Page: ” of _/
Reviewer: FT

2nd Reviewer: Z

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

Finding %D

Qualifications

# Date Standard ID Compound (Limit: <30.0%) Associated Samples
ofza |1 \NT  MS-YS dddy 2.9 A\ \wd Jp
oy hy \ 4By - V2 md&u%\ Todide 24 .\ pwkoozl |-»3 | Yl Jp
PYee & 2% g—>= 10
“]"“i\") \"7\"—\@‘»77 —cev ) 1) ")‘\'L[ \77\42\*%(97, —cc ), \\/
NES 12148k cavd | me¥,\ Todiac 429 l \
[ddcan 2.0 v !
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LDC#;__ ¢ ?3’30} VALIDATION FINDINGS WORKSHEET Page:__{of___/

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

Field Duplicates Reviewer: ;
2nd Reviewer:
ETHOD: GC/MS VOA (EPA SW 846 Method 524.2)
Y/ N NA
N _NA

Concentration (ug/L)
Compound 3 4 RPD
P 7.3 8.1 10
X 2.2 2.0 10
K 6.0 6.6 10
T 6.4 6.7 5

Concentration (ug/L)
Compound 7 8 RPD
K 0.93 0.91 2
I 0.21 0.22 5
QQQ 0.16 0.18 12
PPP 0.24 0.26 8
AA 0.90 0.89 1
S 8.0 8.1 1
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LDC Report# 30933A4

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL
October 29, 2013
December 13, 2013

Water

Total Recoverable Chromium

EPA Level llI

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23495

Sample Identification

EB-7-10/29/13
MW-11-5

MW-11-4

MW-11-3

MW-11-2

MW-11-1

MW-3-5

MW-3-4

MW-3-3

MW-3-2

MW-3-1
EB-7-10/29/13MS
EB-7-10/29/13MSD
EB-7-10/29/13DUP

VALOGIN\BATTELLEWPL\30933A4_BA3.DOC



Introduction
This data review covers 14 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEVPL\30933A4_BA3.DOC 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No total recoverable chromium
was found in the initial, continuing and preparation blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis was not required by the method.

V1. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VIi. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)

Raw data were not reviewed for this SDG.

VALOGIN\BATTELLEWPL\30933A4_BA3.DOC



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.
XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

Xll. Sample Result Verification

Raw data were not reviewed for this SDG.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

No field duplicates were identified in this SDG.

XV. Field Blanks

Sample EB-7-10/29/13 was identified as an equipment blank. No total recoverable
chromium was found.

VALOGIN\BATTELLE\JPL\30933A4_BA3.DOC 4



NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23495

No Sample Data Qualified in this SDG
NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG

13-23495

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30933A4_BA3.DOC



LDC #:___30933A4 VALIDATION COMPLETENESS WORKSHEET Date: (2-12- (3

SDG #:___13-23495 Level llI Page:_{ of |
Laboratory: BC Laboratories, Inc. Reviewer._ M &
2nd Reviewer: I

METHOD: Total Recoverable Chromium (EPA Method 200.8)

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

Validati A -
1. Technical holding times Sampling dates: /O - 9@— ’ 3

Il. | ICP/MS Tune

Ill.__| Calibration

IV. [ Blanks :

wot fcyu{wea(

Ms/ M5y (spe- 13- 23398
puf

LCS

wot veviewed

not utilized

wot Pe,r([arvneol

V. | ICP Interference Check Sample (ICS) Analysis

VI. | Matrix Spike Analysis

VI, | Duplicate Sample Analysis

VIl. | Laboratory Control Samples (LCS)

IX. | Internal Standard (ICP-MS)

X. | Furnace Atomic Absorption QC

Xl. | ICP Serial Dilution

Xll. | Sample Result Verification

XllI. | Overall Assessment of Data

Z >z [zlzlzp Pl

XIV. | Field Duplicates

XV _| Field Blanks ND | EB=
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
all Watér
1 EB-7-10/29/13 11 3 MW-3-1 21 31
2 MW-11-5 ! 12 |EB-7-10/29/13MS 22 32
3 MW-11-4 13 |EB-7-10/29/13MSD 23 33
4 MW-11-3 14 |EB-7-10/29/13DUP 24 34
5 MW-11-2 _ 15 25 35
6 |Mw-114 16 26 36
7 MW-3-5 17 27 37
8 MW-3-4 18 28 38
9 [mw-3-3 19 29 | PBwI 39
10| Mw-3-2 20 309| PBW) 40
Notes:

30933A4W.wpd



LDC Report# 30933B4

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL
October 30, 2013
December 13, 2013

Water

Total Recoverable Chromium

EPA Level I

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23598

Sample Identification

MW-13

MW-8
DUPE-5-4Q13
MW-15
DUPE-6-4Q13
MW-7
MW-13MS
MW-13MSD
MW-13DUP
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Introduction
This data review covers 9 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

u Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No total recoverable chromium
was found in the initial, continuing and preparation blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP interference check sample analysis was not required by the method.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix
as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.

VIIi. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Resuits
were within QC limits.

VIII. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)

Raw data were not reviewed for this SDG.

VALOGIN\BATTELLEVPL\30933B4_BA3.DOC 3



X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XIl. Sample Result Verification

Raw data were not reviewed for this SDG.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

XIV. Field Duplicates

Samples MW-8 and DUPE-5-4Q13 and samples MW-15 and DUPE-6-4Q13 were

identified as field duplicates. No total recoverable chromium was detected in any of the
samples with the following exceptions:

Concentration {ug/L)

Analyte MW-8 DUPE-5-4Q13 RPD

Total recoverable chromium 2.4 2.1 13

XV. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\BATTELLEWPL\30933B4_BA3.DOC



NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23598

No Sample Data Qualified in this SDG
NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG

13-23598

No Sample Data Qualified in this SDG

VALOGIN\BATTELLEVPL\30933B4_BA3.DOC



LDC #__ 30933B4 VALIDATION COMPLETENESS WORKSHEET Date: ' 2-12-13

SDG #,___13-23598 Level Il Page:_[of [
Laboratory: BC Laboratories, Inc. Reviewer:_ M &

2nd Reviewer: ( N

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

METHOD: Total Recoverable Chromium (EPA Method 200.8)

Validation Area Comments
. Technical holding times Sampling dates: IO - 30 - 3
Il. | ICP/MS Tune
1. Calibratior%:
IV. | Blanks

V. | ICP Interference Check Sample (ICS) Analysis
5

no+ »/‘eq,u(feo(

V1. | Matrix Spike Analysis MS /MSD
Vil. | Duplicate Sample Analysis DUP
VIl. | Laboratory Control Samples (LCS) L CS

not veyiewed
vot ot l(zed

viot per -Fo\rme/o(

IX. | Internal Standard (ICP-MS)

X. Furnace Atomic Absorption QC

Xl. | ICP Serial Dilution

XlI. | Sample Result Verification

s Pz |zlelz PR

Xlll. | Overall Assessment of Data
XIV. | Field Duplicates S D=9+¢3 D= 1-/*: g x
XV | Field Blan;s M
Note: A = Acceptable X =ZND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples‘:"l
all __water
1 MW-13 11 21 31
2 MW-8 12 22 32
3 DUPE-5-4Q$3 13 23 33
4 MW-15 14 24 34
5 DUPE-6-4Q13 15 25 35
6 MW-7 16 26 36
7 MW-13MS 17 27 37
8 MW-13MSD 18 28 38
9 MW-13DUP 19 29 39
10 20 | PBW 30 40
Notes:
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LDC: 30933B4

Method: Metals

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_{of |
Reviewer; MG
2nd Reviewer:_\./~—"

Analyte

Concentration (ug/L)

RPD

Chromium

24

2.1

13

V:\FIELD DUPLICATES\FD_inorganic\30933B4



LDC Report# 30933C4

Laboratory Data Consultants, Inc.

Data Validation Report

Project/Site Name: NASA JPL

Collection Date: October 31, 2013

LDC Report Date: December 13, 2013

Matrix: Water

Parameters: Total Recoverable Chromium
Validation Level: EPA Level i

Laboratory: BC Laboratories, inc.

Sample Delivery Group (SDG): 13-23687
Sample Identification

MW-6
MW-16-grab
DUPE-7-4Q13
MW-1

MW-5

MW-10
DUPE-8-4Q13
MW-1MS
MW-1MSD
MW-1DUP
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Introduction
This data review covers 10 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 200.8 for Total Recoverable
Chromium.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

Il. ICPMS Tune

The mass calibration was within 0.1 AMU and the percent relative standard deviation
(%RSD) was less than or equal to 5%.

lll. Calibration

The initial and continuing calibrations were performed at the required frequency.
The calibration standards criteria were met.

IV. Blanks

Method blanks were reviewed for each matrix as applicable. No total recoverable chromium
was found in the initial, continuing and preparation blanks with the following exceptions:

Method Blank ID

Analyte

Maximum
Concentration

Associated
Samples

ICB/CCB

Total recoverable chromium

0.50660 ug/L

MW-6

MW-16-grab
DUPE-7-4Q13
MW-5

MW-10
DUPE-8-4Q13

Data qualification by the initial, continuing and preparation blanks (ICB/CCB/PBs) was
based on the maximum contaminant concentration in the ICB/CCB/PBs in the analysis of
each analyte. The sample concentrations were either not detected or were significantly
greater (>5X blank contaminants) than the concentrations found in the associated method
blanks.

V. ICP Interference Check Sample (ICS) Analysis

ICP Interference check sample analysis was not required by the method.

VI. Matrix Spike Analysis

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each matrix

as applicable. Percent recoveries (%R) and relative percent differences (RPD) were within
QC limits.
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VII. Duplicate Sample Analysis

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIIl. Laboratory Control Samples (LCS)

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

IX. Internal Standards (ICP-MS)

Raw data were not reviewed for this SDG.

X. Furnace Atomic Absorption QC

Graphite furnace atomic absorption was not utilized in this SDG.

XI. ICP Serial Dilution

ICP serial dilution was not performed for this SDG.

XIl. Sample Result Verification

Raw data were not reviewed for this SDG.

XIll. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
XIV. Field Duplicates

Samples MW-16-grab and DUPE-7-4Q13 and samples MW-10 and DUPE-8-4Q13 were

identified as field duplicates. No total recoverable chromium was detected in any of the
samples with the following exceptions:

Concentration (ug/L)

Analyte MW-16-grab DUPE-7-4Q13 RPD

Total recoverable chromium 260 180 36

Concentration (ug/L)

Analyte MW-10 DUPE-8-4Q13 RPD

2.9
Total recoverable chromium 3.4 16
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XV. Field Blanks

No field blanks were identified in this SDG.
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NASA JPL
Total Recoverable Chromium - Data Qualification Summary - SDG 13-23687

No Sample Data Qualified in this SDG
NASA JPL
Total Recoverable Chromium - Laboratory Blank Data Qualification Summary - SDG

13-23687

No Sample Data Qualified in this SDG
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LDC #.__30933C4 VALIDATION COMPLETENESS WORKSHEET Date: (2-12-13

SDG#__ 13-23687 Level lll Page: | of |
Laboratory: BC Laboratories, Inc. Reviewer, M &
2nd Reviewer._ /™~

METHOD: Total Recoverable Chromium (EPA Method 200.8)

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

Validation Area Comments
l. Technical holding times A Sampling dates: 10 - 31 ~1 3
.| icPmMs Téine A
Ill. | Calibration A
IV. | Blanks S w
V. ICP Interference Check Sample (ICS) Analysis I\J wo t Vequ Xa 66(
VI. | Matrix Spike Analysis A MSs / MS |/D
VIl. | Duplicate Sample Analysis A D Jye
VIII. | Laboratory Control Samples (LCS) A LCS
IX. | Internal Standard (ICP-MS) J\\ wot vev;e N&A
X. Furnace Atomic Absorption QC f\\ ot yy | f ( 7 aol
Xi. | ICP Serial Dilution N vot perfor med
Xll. | Sample Result Verification N
XIlil. | Overall Assessment of Data A
XIV. | Field Duplicates SW | D=Fo+3 D-6t7
XV_| Field Blanks N
Note: A = Acceptable ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
all _yJatev

1| MW-6 11 21 31
2 | Mw-16-grab 12 22 32
3 DUPE-7-4Q§3 13 23 33
4 [ mw-1 14 24 34
5 | Mw-s 15 25 35
6 | MW-10 16 26 36
7 | DUPE-84Q13 17 27 37
8 | mw-1ms 18 28 38
9 |Mw-1MSD 19 29 39
10| mw-1DUP 20 | PBW 30 40
Notes: @
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LDC #:.30933C4
SDG #:__See Cover

METHOD: Trace metals (EPA SW 864 Method 6010B/6020/7000)

Sample Concentration units, unless otherwise noted: ug/L

VALIDATION FINDINGS WORKSHEET
PB/ICB/CCB QUALIFIED SAMPLES

Associated Samples:

Page:__l_of

2nd Reviewer.__|—~—

Soil preparation factor applied:__NA

1-3,5-7 (>5x or ND)

Analyte Maximum || Maximum|| Maximum Action
PB® PB? ICB/CCB? Limit No Qual's.
(mg/Kg) (ug/L) {uglL)
Cr 0.50600 2.53

Samples with analyte concentrations within five times the associated ICB, CCB or PB concentration are listed above with the identifications from the Validation Completeness Worksheet. These sample results were
qualified as not detected, "U".
Note:  a-The listed analyte concentration is the highest ICB, CCB, or PB detected in the analysis of each element.
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LDC: 30933C4

Method: Metals

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: | of 2
Reviewer:_ MG

2nd Reviewer:_ ] =~

Analyte

Concentration (ug/L)

RPD

Chromium

260

180

36

V:\FIELD DUPLICATES\FD_inorganic\30933C4



LDC: 30933C4

Method: Metals

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page: i‘of 2
Reviewer;_MG
2nd Reviewer:_\

Analyte

Concentration (ug/L)

RPD

Chromium

29

3.4

16
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LDC Report# 30933A6

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

October 29, 2013
December 13, 2013
Water

Wet Chemistry
EPA Level llI

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23495

Sample ldentification

EB-7-10/29/13
MW-11-5

MW-11-4

MW-11-3

MW-11-2

MW-11-1

MW.-3-5

MW-3-4

MW-3-3

MW-3-2

MW-3-1
EB-7-10/29/13MS
EB-7-10/29/13MSD
EB-7-10/29/13DUP
MW-11-1MS
MW-11-1MSD
MW-11-1DUP
MW-3-1MS
MW-3-1MSD
MW-3-1DUP
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Introduction
This data review covers 20 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 300.0 for Chloride, Sulfate,
and Nitrate as Nitrogen, EPA Method 314.0 for Perchlorate, EPA Method 353.2 for Nitrite
as Nitrogen, EPA SW 846 Method 7196 for Hexavalent Chromium, and EPA Method 365.1
for Orthophosphate as P.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.
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l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks
Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Associated
Method Blank ID Analyte Concentration Samples
ICB/CCB Perchlorate 0.8246 ug/L MW-3-3
MW-3-2
MW-3-1
PB (prep blank) Orthophosphate as P 0.0050670 mg/L MW-11-1
ICB/CCB Orthophosphate as P 0.0047010 mo/L MW-11-1

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

Reported Modified Final
Sample Analyte Concentration Concentration
MW-3-3 Perchlorate 0.91 ug/L 0.91 ug/L

V. Matrix Spike/Matrix Spike Duplicates
Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each

matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits.

VALOGIN\BATTELLEMPL\30933A6_BA3.DOC 3



VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VII. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Sample Result Verification

Raw data were not reviewed for this SDG.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.
X. Field Duplicates

No field duplicates were identified in this SDG.

XI. Field Blanks

Sample EB-7-10/29/13 was identified as an equipment blank. No contaminant
concentrations were found.

VALOGIN\BATTELLEWPL\30933A6_BA3.DOC 4



NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23495

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23495

No Sample Data Qualified in this SDG

Modified Final
SDG Sample Analyte Concentration AorP
13-23495 MW-3-3 Perchlorate 0.91U ug/L A

VALOGIN\BATTELLEVPLY30933A6_BA3.DOC




LDC #:__30933A6 VALIDATION COMPLETENESS WORKSHEET Date:/d- ()13

SDG #:__13-23495 Level llI Page._| of [

Laboratory: BC Laboratories, Inc. Reviewer._ MG
2nd Reviewer:___\~—"

METHOD:Chloride, Sulfate, Nitrate-N (EPA Method 300.0), Perchlorate (EPA Method 314.0), Nitrite-N (EPA Method 353.2),
Hexavalent Chromium (EPA SW846 Method 7196), Orthophosphate-P (EPA Method 365.1)

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

!_Validation Area Comments
. Technical holding times /-\ Sampling dates: (O -~ 3q - I’S
I__| Initial califftation A
Ill. | Calibration verification A
IV __| Blanks Sw
V | Matrix Spike/Matrix Spike Duplicates A Ms / MSD
VI. | Duplicates A DUL 417 ' PO,,,- P ok by dlvf'(’
VIl. | Laboratory control samples A LCS
VIll. | Sample r(-::sult verification N
IX. | Overall as;essment of data /L\
X. | Field duplicates M
I ND | EB=|
Note: A = Acceptable ND = No compounds detected D = Duplicate
& N = Not provided/applicable R = Rinsate TB = Trip blank
¥ SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples:
ot wWatér
1 EB-7-10/29/13 11 |MW-3-1 21 31
2 MW-11-5 12 |EB-7-10/29/13MS 22 32
3 MW-11-4 13 |EB-7-10/29/13MSD 23 33
4 MW-11-3 14 |EB-7-10/29/13DUP 24 34
5 MW-11-2 15 [MW-11-1MS 25 35
6 MW-11-1 16 |MW-11-1MSD 26 36
7 MW-3-5 17 |MW-11-1DUP 27 37
8 | Mw-34 18 [ U MS 28 38
9 |mw-33 19 | #11_MsD 20| PBW| 39
10| Mw-3-2 20 |#11 Due 302 PBW 2 40
Notes:

30933A6W.wpd



Loc#.39933A%6 VALIDATION FINDINGS WORKSHEET Page._[ of |

Sample Specific Analysis Reference Reviewer. MG
2nd reviewer:

All circled methods are applicable to each sample.

i Sample ID Matrix Parameter
=5,

7 1) w pH TDS CI F NO, NO, SO, PO, ALK CN- NH, TKN Toc CRDEI0,)

. oH TDS@@Oa O, ¥60,JFO,)ALK CN' NH, TKN TOC(CR™XCIO
OC (9514 oH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC(CRS(CIO,)
e e

15> (7 oH 1D (B)F @)YE0)EDE0) ALK N NH, TKN TOC CR® CIO,
Vigmad | pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC(CR®) CIO,
oH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,

NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN- NH; TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN" NH; TKN TOC CR® ClO,
NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® ClO,
NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®** CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* ClO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN- NH; TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® ClO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,

NO; NO, SO, PO, ALK CN" NH;, TKN TOC CR* CIO,
NQ. NO. SO, PO, ALK CN-_NH. TKN TOC CR% CIO

pH TDS CI
pH TDS Cl
pH TDS Cl
pH TDS ClI
pH TDS ¢l
pH TDS ¢l
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS ¢l
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
pH TDS Cl
nd _TDS CI

m M (mm Mm@ 7 7 {7 mfmmimimmimmomofmom Mmoo

Comments:

METHODS.6



LDC #:__30933A6 VALIDATION FINDINGS WORKSHEET Page:_( of [ _

Blanks Reviewer: MG

2nd Reviewer:
METHOD:Inorganics, Method _See Cover

Conc. units: ug/L Associated Samples: 9-11
Analyte Blank ID Blank ID Blank
Action Limi
PB ICB/CCB 9

(ug/L)

| Clo4 0.8246 4.123 0.91

Conc. units: mg/L Associated Samples: 6  (>5x)
Analyte Blank ID Blank ID Blank
Action Limi
PB ICB/CCB No Qual.

(mg/L)

PO4-P || 0.0050670 [ 0.0047010 0.0253

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

V:\Mark\Blanks\30933A6.wpd



LDC Report# 30933B6

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

October 30, 2013
December 13, 2013
Water

Wet Chemistry
EPA Level lll

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23598

Sample ldentification

MW-13

MW-8
DUPE-5-4Q13
MW-15
DUPE-6-4Q13
MW-7
MW-13MS
MW-13MSD
MW-13DUP
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Introduction
This data review covers 9 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 300.0 for Chloride, Sulfate,
and Nitrate as Nitrogen, EPA Method 314.0 for Perchlorate, EPA Method 353.2 for Nitrite
as Nitrogen, EPA SW 846 Method 7196 for Hexavalent Chromium, and EPA Method 365.1
for Orthophosphate as P.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ Presumptive evidence of presence of the compound at an estimated quantity.

UJ  Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30933B6_BA3.DOC 2



l. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks
Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Associated
Method Blank ID Analyte Concentration Samples

ICB/CCB Perchlorate 0.81510 ug/L MW-15

DUPE-6-4Q13

MW-7
ICB/CCB Orthophosphate as P 0.0053910 mg/L MW-13

MW-8

MW-7

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

Reported Modified Final

Sample Analyte Concentration Concentration

MW-8 Orthophosphate as P 0.0097 mg/L 0.0097U mg/L
MW-7 Orthophosphate as P 0.021 mg/L 0.021U mg/L

VALOGIN\BATTELLEWPLI30933B6_BA3.DOC




V. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were

within QC limits.

VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results

were within QC limits.

VII. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent

recoveries (%R) were within QC limits.

VIIl. Sample Result Verification

Raw data were not reviewed for this SDG.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

X. Field Duplicates

‘Samples MW-8 and DUPE-5-4Q13 and samples MW-15 and DUPE-6-4Q13 were
identified as field duplicates. No contaminant concentrations were detected in any of the

samples with the following exceptions:

Concentration

Analyte MW-8 DUPE-5-4Q13 RPD
Perchlorate 71 ug/L 71 ug/L 0
Hexavalent chromium 0.0010 mg/L 0.0011 mg/L 10

Xl. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\BATTELLEWPL\30933B6_BA3.DOC




NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23598

NASA JPL
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23598

No Sample Data Qualified in this SDG

Modified Final
SDG Sample Analyte Concentration AorP
13-23598 | MW-8 Orthophosphate as P 0.0097U mg/L A
13-23598 MW-7 Orthophosphate as P 0.021U mg/L A

VALOGIN\BATTELLEVPL\30933B6_BA3.DOC




LDC #.__30933B6 VALIDATION COMPLETENESS WORKSHEET Date:{2-19-(3

SDG #:__13-23598 Level lll Page:_| of
Laboratory: BC Laboratories, Inc. Reviewer:

2nd Reviewer:

METHOD:Chloride, Sulfate, Nitrate-N (EPA Method 300.0), Perchlorate (EPA Method 314.0). Nitrite-N (EPA Method 353.2),
Hexavalent Chromium (EPA SW846 Method 7196), Orthophosphate-P (EPA Method 365.1)

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

Validation Area Comments
Sampling dates: [O- 30-13

l. Technical holding times

Il Initial calibration

Ill. | Calibration verification

>>>2>>>

IV | Blanks
V' | Matrix Spike/Matrix Spike Duplicates M 9/ MgD
V!. | Duplicates Do
VIl. | Laboratory control samples LCS
VIIl. | Sample result verification N
IX. | Overall assessment of data A
X. | Field duplicates SW. [ D=9+3 D= H‘X; g %
X1 Field hianks |\\
Note: A = Acceptable = ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank

Validated Samples:
all _Watrevw

1| Mw13 11 21 31
2 |mws 12 22 32
3 | pupe-s4Q13 13 23 33
4 |mars 14 24 34
5 |pupE-64Q13 15 25 35
6 | mMwz 16 26 36
7 | mw-13ms 17 27 37
8 | Mw-13msD 18 28 38
9 | Mw-13DUP 19 29 39
10 20 | PBW 30 40
Notes:
b

30933B6W.wpd



toc# 32133 B6 VALIDATION FINDINGS WORKSHEET Page._[_of |
Sample Specific Analysis Reference Reviewer_ MG

2nd reviewer:
All circled methods are applicable to each sample.

[Sample ID| _Matrix Parameter
.26 | W | pH TDS(EDF (O)EONEOXEO)ALK CN- NH, TKN Toc CROCION
355 | pH TDS CI F NO; NO, SO, PO, ALK CN' NH, TKN Toc GRY

¢ 759 J, pH TDS C F NO,{0,)50, BO)ALK CN° NH; TKN ToC CRDHEIO,)
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN° NH, TKN TOC CR* CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN°' NH, TKN TOC CR* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR®* CIO,
pH TDS Cl F_NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR® CIO,

F

F

F

F

F

F

F

F

F

F

E

E

pH TDS Cl F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR** CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN  NH, TKN TOC CR* CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®*" CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN' NH, TKN TOC CR®* ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* CIO,
pH TDS ClI F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR®* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®*" ClQ,
pH TDS Cl F NO; NO, SO, PO, ALK CN' NH, TKN TOC CR* ClO,
pH TDS CI E NO. NO. SO, PO, AlK CN- NH._TKN TOC CR% CIO

Comments:

METHODS.6



LDC #: 30933B6

METHOD:Inorganics, Method _See Cover

Conc. units: ug/L

|\ Analyte |

VALIDATION FINDINGS WORKSHEET

Blanks

Associated Samples:_4-6 (>5x or ND)

Page:_| of |

Reviewer:
2nd Reviewer:

-

Blank ID Blank ID Blank
Action Limi
PB ICB/CCB No Qual's.
(ug/l)
Clo4 0.81510 4.076
Conc. units: mg/L Associated Samples:_ 1,2,6
| Analyte Blank ID Blank ID Blank
Action Limi
PB ICB/CCB 2 6
(mg/l)
| PO4-P 0.0053910 0.0270 0.0097 0.021

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

V:\Mark\Bianks\30933B6.wpd




LDC: 30933B6

Method: Inorganics (see cover)

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_| of |

Reviewer:_MG
2nd Reviewer:\_,~—

Concentration {ug/L) RPD
Analyte
2 3
Perchlorate 71 71 0
Hexavalent Chromium (mg/L) 0.0010 0.0011 10

V:\FIELD DUPLICATES\FD_inorganic\30933B6



LDC Report# 30933C6

Laboratory Data Consultants, Inc.

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

Laboratory:

Data Validation Report

NASA JPL

October 31, 2013
December 16, 2013
Water

Wet Chemistry
EPA Level Il

BC Laboratories, Inc.

Sample Delivery Group (SDG): 13-23687

Sample Identification

MW-6
MW-16-grab
DUPE-7-4Q13
MW-1

MW-5

MW-10
DUPE-8-4Q13
MW-16-grabMS
MW-16-grabMSD
MW-16-grabDUP
MW-1MS
MW-1MSD
MW-1DUP

VAMLOGIN\BATTELLE\JPL\30933C6_BA3.DOC



Introduction
This data review covers 13 water samples listed on the cover sheet including dilutions and
reanalysis as applicable. The analyses were per EPA Method 300.0 for Chloride, Sulfate,
and Nitrate as Nitrogen, EPA Method 314.0 for Perchlorate, EPA Method 353.2 for Nitrite
as Nitrogen, EPA SW 846 Method 7196 for Hexavalent Chromium, and EPA Method 365.1
for Orthophosphate as Phosphorus.

The review follows a modified outline of the USEPA Contract Laboratory Program National
Functional Guidelines for Inorganic Superfund Data Review (January 2010).

A qualification summary table is provided at the end of this report if data has been
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is
due to a laboratory deviation from a specified protocol or is of technical or advisory nature.
Raw data were not reviewed for this SDG. The review was based on QC data.

The following are definitions of the data qualifiers:

U Indicates the compound or analyte was analyzed for but not detected at or above
the stated limit.

J Indicates an estimated value.
R Quality control indicates the data is not usable.
NJ  Presumptive evidence of presence of the compound at an estimated quantity.

uJ Indicates the compound or analyte was analyzed for but not detected. The sample
detection limit is an estimated value.

A Indicates the finding is based upon technical validation criteria.
P Indicates the finding is related to a protocol/contractual deviation.

None Indicates the data was not significantly impacted by the finding, therefore
qualification was not required.

VALOGIN\BATTELLEWPL\30933C6_BA3.DOC 2



I. Technical Holding Times
All technical holding time requirements were met.

The chain-of-custodies were reviewed for documentation of cooler temperatures. All cooler
temperatures met validation criteria.

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

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

IV. Blanks
Method blanks were reviewed for each matrix as applicable. No contaminant

concentrations were found in the initial, continuing and preparation blanks with the
following exceptions:

Associated
Method Blank ID Analyte Concentration Samples
PB (prep blank) Orthophosphate as P 0.0049970 mg/L MW-16-grab
ICB/CCB Chloride 0.1292 mg/L MW-16-grab
Orthophosphate as P 0.0051390 mg/L
PB (prep blank) Hexavalent chromium 0.0010440 mg/L All samples in SDG 13-23687

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

exceptions:

Reported Modified Final

Sample Analyte Concentration Concentration

MW-6 Hexavalent chromium 0.0014 mg/L. 0.0014U mg/L
MW-10 Hexavalent chromium 0.0014 mg/L 0.0014U mg/L.
DUPE-8-4Q13 Hexavalent chromium 0.0014 mg/L 0.0014U mg/L

VALOGIN\BATTELLEWPL\30933C6_BA3.DOC




V. Matrix Spike/Matrix Spike Duplicates

Matrix spike (MS) and matrix spike duplicate (MSD) analyses were reviewed for each
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) were
within QC limits with the following exceptions:

Spike ID

(MW-16-grab)

(Associated MS (%R) MSD (%R) RPD
Samples) Analyte (Limits) (Limits) (Limits) Flag AorP
MW-16-grabMS/MSD | Nitrite as N 78.8 (90-110) | 78.4 (90-110) J (all detects) A

UJ (all non-detects)

VI. Duplicates

Duplicate (DUP) sample analyses were reviewed for each matrix as applicable. Results
were within QC limits.

VIl. Laboratory Control Samples

Laboratory control samples were reviewed for each matrix as applicable. Percent
recoveries (%R) were within QC limits.

VIIl. Sample Result Verification

Raw data were not reviewed for this SDG.

IX. Overall Assessment of Data

Data flags are summarized at the end of this report if data has been qualified.

X. Field Duplicates

Samples MW-16-grab and DUPE-7-4Q13 and samples MW-10 and DUPE-8-4Q13 were

identified as field duplicates. No contaminant concentrations were detected in any of the
samples with the following exceptions:

Concentration (mg/L)

Analyte MW-16-grab DUPE-7-4Q13 RPD

Hexavalent chromium 0.014 0.014 0

Concentration

Analyte MW-10 DUPE-8-4Q13 RPD

Perchlorate 6.4 ug/L 6.4 ug/L 0

VALOGIN\BATTELLE\JPL\30933C6_BA3.DOC



Concentration

Analyte

MW-10

DUPE-8-4Q13

RPD

Hexavalent chromium

0.0014 mg/L.

0.0014 mg/L

Xl. Field Blanks

No field blanks were identified in this SDG.

VALOGIN\BATTELLEWPL\30933C6_BA3.DOC




NASA JPL
Wet Chemistry - Data Qualification Summary - SDG 13-23687

SDG Sample Analyte Flag AorP Reason
13-23687 MW-16-grab Nitrite as N J (all detects) A Matrix spike/Matrix spike
UJ (all non-detects) duplicate (%R)
NASA JPL

Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG 13-23687

Modified Final
SDG Sample Analyte Concentration AorP
13-23687 | MW-6 Hexavalent chromium 0.0014U mg/L A
13-23687 | MW-10 Hexavalent chromium 0.0014U mg/L A
13-23687 | DUPE-8-4Q13 Hexavalent chromium 0.0014U mg/L A

VALOGIN\BATTELLEWPL\30933C6_BA3.DOC




LDC #:__30933C6 VALIDATION COMPLETENESS WORKSHEET Date: [2-12-13
SDG #:__13-23687 Level ill Page:_| of [

Laboratory: BC Laboratories. Inc. : Reviewer:_MG&
2nd Reviewer:

METHOD:Chloride, Suilfate, Nitrate-N (EPA Method 300.0), Perchlorate (EPA Method 314.0), Nitrite-N (EPA Method 353.2),
Hexavalent Chromium (EPA SW846 Method 7196). Orthophosphate-P (EPA Method 365.1)

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

Validation Area Comments
Sampling dates: (0-3(-13

1. __| Technical holding times

! Initial calibration

11l. | Calibration verification

IV__ | Blanks L e
V | Matrix Spike/Matrix Spike Duplicates M 5/ MSTD
VI. | Duplicates DUl
Vil. § Laboratory control samples L C S

VIil. | Sample result verification

IX. { Overall assessment of data

D=043  D=e+7

X. | Field duplicates

ZIE ol I b

X1 i S _
Note: A = Acceptabie ND = No compounds detected D = Duplicate
N = Not provided/applicable R = Rinsate TB = Trip blank
SW = See worksheet FB = Field blank EB = Equipment blank
Validated Samples: .
all _Watéev
1 MW-6 11 MW-1MS 21 31
2 MW-16-grabt 12 [MW-1MSD 22 32
3 DUPE-7-4Q13 13 IMW-1DUP 23 33
4 MW-1 . 14 24 34
5 MW-5 ‘ ) 15 25 35
6 MW-10 16 26 36
7 DUPE-84Q13 17 27 37
8 MW-16-grabMS 18 28 38
9 MW-16-grabMSD 19 29 39
10 | MW-16-grabDuP 20 30 | PBw 40
Notes:

30933C6W.wpd



Loc#_29933C 6 VALIDATION FINDINGS WORKSHEET Page:_| of | _
Sample Specific Analysis Reference Reviewer_ MG

2nd reviewer.___\_/~"

All circled methods are applicable to each sample.

| Sample ID Matrix Parameter
(L3=T | pH TDS CI F NO, NO, S0, PO, ALK CN- NH, TKN TOC(CRO(IO)
J pH TDS (C)F @@@@ALK CN' NH, TKN TOC (CRD €0, ) _
Qe p510 oH TDS Cl F NO3@ 50, (FO)ALK CN' NH, TKN TOC CR* CIO,
l/ H=>31 v pH TDS Cl F NO, NO, SO, PO, ALK CN" NH, TKN TOC@RG* CIo,

pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* ClO,
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
pH TDS Cl E NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® Clo,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR®* ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® ClO,
pH TDS CI F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® ClO,
pH TDS CI F NO, NO, SO, PO, ALK CN' NH, TKN TOC CR* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR* CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* Clo,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR®* ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® ClO,
pH TDS CI F NO, NO, SO, PO, ALK CN" NH, TKN TOC CR* ClO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® CIO,
pH TDS Cl F NO, NO, SO, PO, ALK CN- NH, TKN TOC CR® ClO,
pH TDS Cl F NO; NO, SO, PO, ALK CN" NH, TKN TOC CR® ClO,
pH TDS CI F NO, NO, SO, PO, ALK CN° NH, TKN TOC CR® CIO,
pH TDS Cl F NO; NO, SO, PO, ALK CN' NH, TKN TOC CR® CIO,
nH _TDS Ci NO NQﬁ SO, PO, AlK CN- NH& IKN TOC CR% ClO

m T T mm Mm@ mmmm Mm@ mimmmm Mo im M |

Comments:

METHODS.6



LDC #:_ 30933C6 VALIDATION FINDINGS WORKSHEET Page:_{ of |
Blanks Reviewer:
2nd Reviewer:__ .~
METHOD:Inorganics, Method _See Cover
Conc. units: mqg/L Associated Samples: 2 (>5x)
Blank ID Blank ID Blank
Action Limi
PB ICB/CCB No Qual.
(ma/l)
0.1292 0.96
PO4-P " 0.0049970 || 0.0051390 0.0257
Conc. units: mg/L Associated Samples: all
Analyte Blank ID Blank ID Blank
Action Limi
PB ICB/CCB 1 6 7
(mg/L)
crvi 0.0010440 0.00522 0.0014 0.0014 0.0014

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT:

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

V:\Mark\Blanks\30933C6.wpd



Loc#_ 30933C6 VALIDATION FINDINGS WORKSHEET Page: 1 of |
Matrix Spike/Matrix Spike Duplicates Reviewer,_ MG
2nd Reviewer: [N )

METHOD: Inorganics, EPA Method__ See covevs

ified as "N/A".

Please see qualifications below for all questions answered “N". Not applicable questiops
@N N/A Was a matrix spike analyzed for each matrix in this SDG?

__YL@ N/A Were matrix spike percent recoveries (%R) within the control limits of Ao=-1=5?
of 4 or more, no action was taken.

he sample concentration exceeded the spike concentration by a factor

N/A Were all duplicate sample relative percent differences (RPD) < 20% for water samples and <35% for soil samples?
LEVEL IV ONLY:
Y N NA Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations.
mMS MSD
 # MS/MSD 10 Matrix |__%Recovary __%PRacovery | RPN (Limits) | Assqciated Samples Qualifications
. 8/9 warer | NOa-N | 78-8 78-4 2 J/JT /A
Comments:

MSD.6



LDC: 30933C6

Method: Inorganics (see cover)

VALIDATION FINDINGS WORKSHEET
Field Duplicates

f

Q

I

Page:_{
Reviewer:
2nd Reviewer:

N

Analyte

Concentration (mg/L)

2

3

RPD

Hexavalent Chromium

0.014

0.014

V:\FIELD DUPLICATES\FD_inorganic\30933C6



LDC: 30933C6

Method: Inorganics (see cover)

VALIDATION FINDINGS WORKSHEET
Field Duplicates

Page:_gof 2

Reviewer: MG

2nd Reviewer: | "

Concentration (ug/L)

Analyte RPD
6 7
Perchlorate 6.4 6.4 0
Hexavalent Chromium (mg/L) 0.0014 0.0014 0

V:\FIELD DUPLICATES\FD_inorganic\30933C6



	Att 1
	Att 1
	Attachment 1: Quality Assurance/Quality Control Summary
	Attachment 1: Quality Assurance/Quality Control Summary
	Data Verification.  Data verification is a review of the analytical data that includes confirming that the sample identification numbers on the laboratory reports match those on the chain-of-custody records.  Data verification also includes a review o...
	Data Validation.  Data validation is a systematic review of the analytical data to determine the compliance with established method performance criteria.  Validation of a data package included review of the technical holding time requirements, review ...
	Data Validation Qualifiers.  Analytical data were qualified based on the data validation.  Data qualifiers were assigned in accordance with EPA guidelines.
	All samples were analyzed within the analytical holding times. Data validation indicated that the all of the data from the fourth quarter 2013 groundwater monitoring event were acceptable for their intended use of characterizing aquifer quality.
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	30870
	Cover Letter
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	13-22918

	VOA

	Total Recoverable Chromium 
	Wet Chem

	13-23038

	VOA

	Total Recoverable Chromium
	Wet Chem



	30879
	Cover Letter

	Attachment 1

	13-23134

	VOA

	TRC
	Wet Chem

	13-23218

	VOA

	TRC
	Wet Chem
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	Cover Letter

	Attachment 1

	13-23307
	VOA

	TRC
	Wet Chem

	13-23375

	VOA

	TRC

	Wet Chem
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	Cover Letter
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	13-23495

	VOA

	TRC
	Wet Chem

	13-23598

	VOA

	TRC
	Wet Chem

	13-23687

	VOA

	TRC
	Wet Chem








